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HP References in this Manual 
 
This manual may contain references to HP or Hewlett-Packard.  Please note that Hewlett-
Packard's former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies.  We have made no changes to this 
manual copy.  The HP XXXX referred to in this document is now the Agilent XXXX.  
For example, model number HP8648A is now model number Agilent 8648A. 
 

About this Manual 
 
We’ve added this manual to the Agilent website in an effort to help you support your 
product.  This manual provides the best information we could find.  It may be incomplete 
or contain dated information, and the scan quality may not be ideal.  If we find a better 
copy in the future, we will add it to the Agilent website. 
 
 

Support for Your Product 
 
Agilent no longer sells or supports this product.  You will find any other available 
product information on the Agilent Test & Measurement website: 

www.tm.agilent.com 
 
Search for the model number of this product, and the resulting product page will guide 
you to any available information.  Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available.   
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OPERATING MANUAL 

To prevenf potential fire or shock hazard, do not 
expose equipment to rain or moisture. 

Manual Part No. 03562-90001 
Microfiche Part No. 03562-90201 

Printed Oct: I985 
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SAFETY SUMMARY 

The following general safety precautions must be observed during al i  phases of operation, service, and repair of this 
instrument. Failure to comply with these precautions or with specific warnings elsewhere i n  this manual violates safety 
standards of design, manufacture, and intended use of .the instrument. Hewlett-Packard Company assumes no l iabi l i ty 
for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground. The instru- 
ment i s  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 wi th the grounding wire (green) f irmly 
connected to an electrical ground (safety ground) at the power outlet. The power jack and mating plug of the power 
cable meet International Electrotechnical Commission (IEC) safety standards. 

DO NOT OPERATE IN  AN EXPLOSIVE ATMOSPHERE 

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

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal adiustments must be 
made by qualified maintenance personnel. Do not replace components wi th power cable connected. Under certain con- 
ditions, 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, 
i s  present. 

DO NOT SUBSTITUTE PARTS OR MODlFY INSTRUMENT 

Because of the danger of introducing additional hazard;, do not install substitute parts or perform any unauthorized 
modification to the instrument. Return the instrument to a ~ e w l e t t - ~ a c k a r d  Sales and Service Off ice for service and 
repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS 

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

Dangerous voltages, capable o f  causing death, are present i n  this instrument. Use extreme 
caution when handling, testing, and adjusting. 
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S,AFETY SV.MSOLS 

General Definitions of Safety Symbols Used O n  Equipment or I n  Manuals. 

N O T E :  

Instruction manual symbol: the product will be marked with this sym- 
bol when it i s  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 vol- 
tage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical shock 
in case of a fault. Used with field wiring terminals t o  indicate the 
terminal which must be connected to ground before operating 
equipment. 

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

Frame or chassis terminal. A connection to the frame (chassis) of the 
equipment which normally includes all exposed metal structures. 

Alternating current (power line) 

. .  . . - 

Direct current (power line). 

Alternating or direct current (power line). 

The WARNING sign denotes a hazard. It calls attention to a proce- 
dure, practice, condition or the like, which, if not correctly performed 
or adhered to, could result in injury or death to personnel. 

The CAUTION sign denotes a hazard. I t  calls attention to an operat- 
ing 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. I t  calls attention t o  
procedure, practice, condition or the like, which is essential t o  
highlight. 
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DIRECTORY 

The user's documentation for the HP 3562A is divided into six sections: 

User's Guide 

Operating 
Manual 

Programming 
Instructions 

Introductory 
Programming 

Guide 

Quick 
Reference 

Guide 

Your introduction to the HP 35628. It provides a quick 
overview of the anaiyzer's features with examples. 

Shows you the details of operating the HP 3562A. It 
assumes you are familiar with the User's Guide and 
should be used when you start to need more detail. 

Chapter 12 provides descriptions of every key, softkey, 
connector and indicator in alphabetical order. 

Shows you the details of programming the analyzer over 
the HP-IB with an external controller. It assumes you are 
familiar with front panel operation. 

Shows you how to get started programming the 
HP 3562A over the HP-IB. It also provides example pro- 
grams in BASIC 3.0 for HP 9000 Series 200 computers. 

Provides brief descriptions, syntax and entry limits for all 
the analyzer's HP-IB programming mnemonics. 

Thefirst two sections are in this manual, and the last three are in the companion HP 3562A 
Programming Manual. 

OBJECTIVE OF THIS MANUAL 

The objective of this operating manual is to help you fully utilize the HP 3562A Dynamic Signal 
Analyzer. This manual shows you the details and the step-by-step instructions for using the 
instrument. The User's Guide introduces you to the analyzer, and the operating manual takes 
you from there and covers every feature in detail. For programming the HP 3562A over the 
HP-IB, please refer to the HP 3562A Programming Manual, the companion to this manual. 
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H0-41 THIS MANUAL IS ORGANIZED 

This manual is divided into two major parts: the operating instructions and the operating refer- 
ence. The instructions consist of Chapters 1 through 11; and the reference is in Chapter 12 and 
Appendixes A through E. 

Chapter 1 - Using the Linear Resolution Mode 
shows you how to set up and make linear resolution measurements. 

Chapter 2 - Using the Log Resolution Mode 
shows you how to set up and make log resolution measurements. 

Chqater 3 - Llsing the Swept Sine Mode 
shows you how to set up and make swept sine measurements. 

Chapter 4 - Using the Time Capture Mode 
shows you how to set up time captures and measure capture data 

Chapter 5 - Using,Demodulation 
shows you how to use demodulation with the linear resolution mode. 

Chapter 6 - Using Time Throughput 
explains the use of time throughput with the linear and log 
resolution modes. 

Chapter 7 - Input Setup . - - - . - - 
covers input set up and is used with all four modes. 

Chapter 8 - Display Configuration 
covers display and marker features. 

Chapter 9 - Data Operations 
explains the data operations-math, auto math, frequency response 
synthesis and curve fitting. 

Chapter 10 - Auto Sequence Programming 
shows how to use auto sequences 

Chapter 11 - HP-IB Functions 
shows how to use the instrument as an HP-I8 system controller to plot 
the display, access disc memories and output command strings. 

Chapter 12 - Operating Reference 
describes each key, softkey, connector and indicator in the HP 3562A. 
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Appendix A - General Information 
expiains initial inspeciion, power requirements, operating environment, 
installation, performance verification, HP-I8 connections, operator 
maintenance, and storage and shipment. 

Appendix B - Error Messages 
explains the error messages the HP 3562A displays in response to 
operator errors. 

Appendix C - Specifications 
provides the analyzer's specifications. 

Appendix D - Softkey Menu Diagrams 
shows the sofikey menu diagrams for each hardkey in the instrument. 

Appendix E - The HP 3562A's Measurement Process 
explains the internal operation of the HP 3562A to help you better 
understand the measurements it makes. 

The Index shows the location in the manual of all feaiures and topics. 
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Notes On Using This Manual 

1. To learn how to use a feature, use the operating instructions in Chapters 1 through 11. Using 
the curve fitter, for example, is explained in Chapter 9. To learn more about a particular key, 
softkey, connector or indicator-the CURVE FIT key, for example-use Chapter 12. 

2. Hardkeys, the keys on the front panel with permanently etched labels, are shown in upper- 
case bold type and are referred to simply as "keys." 

MEAS MODE 
CURVE FIT 

Softkeys, the eight blank keys beside the display that are labeled on the screen itself, are 
shown in upper-case regular type: 

LINEAR RES 
FREQ RESP 

3. The beginning of each chapter explains its organization and provides a table of contents. 
Chapters 1 through 6 also provide a fold-out setup checklist at the end of the chapter to 
guide you through setups that require several steps. 

4. The User's Guide at the beginning of this manual set is the introduction to the 
HP 3562A; this operating manual assumes you are familiar with the concepts explained in 
the User's Guide. Use this manual to learn the complete details of all the analyzer's features. 

5. Default conditions are shown for the menus in Chapters 1 through 11. For example, here's the 
SELECT MEAS menu from Chapter 1: 

FREQ . . .  - 

RESP 

POWER 
SPEC 

AUTO 
CORR 

CROSS Softkey selections that are default conditions (appear at power-on and after 
CORR RESET) are highlighted and underlined in the menus. 

CH 2 
ACTIVE 
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PURPOSE OF THE CHAPTER 

The purpose of this chapter is to show you the details of using the HP 3562A's linear resolution 
mode. Please refer to the User's Guide at the beginning of this manual for an introductory 
description of the mode and a discussion of its uses. 

This chapter shows you how to: 

1. select measurements and displays 

2. set the frequency span 

3. set up the source 

4. select windowing 

5. set up averaging 

6. view the input signals 

To keep track of where you are while setting up measurements, fold out the measurement 
setup checklist at the end of this chapter. 

GETTING STARTED IN THE LINEAR RESOLUTION MODE 

To put the HP 3562A in the linear resolution mode, press MEAS MODE; when its menu 
appears, press LINEAR RES. This configures the analyzer to the linear resolution mode. 
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Chapter I-Using the Linear Resolution Mode 
SELECTING LlNEAR RESOLUTION MEASUREMENTS 

SELECTING LINEAR RESOLUTION MEASUREMENTS 

To select measurements in the linear resolution mode, press SELECT MEAS to display the 
following menu: 

FREQ 
RESP 

POWER 
SPEC 

AUTO 
CORR 

CROSS 
CORR 

H IST 
- 

CH 1&2 
ACTIVE 

CH I 
ACTIVE 

CH 2 
ACTIVE 
- 

Selects the frequency response measurement. 

Selects the power spectrum measurement. 

Selects the auto correlation measurement. 

Selects the cross correlation measurement. 

Selects the histogram measurement. 

Activates both input channels. 

Actrvates input Channel 1. 

Activates input Channel 2. 

First choose the measurement, then the active channel@). For example, to measure a power 
spectrum on Channel 1, press POWER SPEC, then CH 1 ACTIVE. Keep in mind that for 
averaged measurements these two selections must he made before the measurement IS 

started If you want to change elther selection, you must restart the measurement. The two 
dual-channel n~easurements, FREQ RESP and CROSS CORR, automatcally act~vate both 
channels when they are selected 

The next five sections of this chapter discuss these five measurements and their associated 
displays. Each measurement in the linear resolution mode offers several displays derived from 
the measurement data. Displays can be selected before, during or after the measurement. 
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Chapter 1-Using the Linear Resolution Mode 
THE FREQUENCY RESPONSE MEASUREMENT 

THE FREQUENCY RESPONSE MEASUREMENT 

The frequency response measurement, often called the "transfer function," is the ratio of a 
system's output to its input and yields both gain and phase as a function of frequency. (The 
phase response can be viewed by pressing PHASE in the COORD menu.) In the HP 3562A, 
the signal on Channel 1 is assimed to be the system's input, and the signal on Channel 2 is 
assumed to be its output. To select the frequency response measurement, press SELECT 
MEAS, followed by the FREQ RESP softkey. 

To select a display for this measurement, press MEAS DlSP to display the following menu: 

FREQ 
RESP 

COHER 

POWER 
SPEC1 

POWER 
SPEC2 

CROSS 
SPEC 

IMPLS 
RESP 

AUTO 
MATH 

FILTRD 
INPUT 

Displays the frequency response. When default units and 
coordinates are active, this displays frequency on the X- 
axis and gain on the Y-axis. 

Calculates and displays the coherence of the frequency 
response. (This softkey does not appear if time averaging 
is selected-see "Averaging in the Linear Resolution 
Mode" later in this chapter.) 

Displays the power spectrum measured on Channel 1 

Displays the power spectrum measured on Channel 2 

Displays the cross spectrum. 

- . 

Displays the impulse response. 

Selects the display calculated with the auto math routine; 
see "Auto Math" in Chapter 9. Note that this label might 
be replaced by a user-defined label. 

Displays the filtered input menu, which provides time 
record and linear spectrum displays; see "Filtered Input 
Displays" later in this chapter. 
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Chapter I-Using the Linear Resolution Mode 
THE FREQUENCY RESPONSE MEASUREMENT 

The Frequency Response Display 

Frequency response in the HP 3562A is calculated as the ratio of the cross spectrum to the 
Channel 1 power spectrum: 

where: Gxy is the cross spectrum 
G,, is the Channel 1 power spectrum 

Figure 1-1 shows the response of a typical filter zs characterized with the frequency response 
display. This example used the default coordinates and units; refer to Chapter 8 for information 
on selecting other coordinates or units for the display. To select this display, press MEAS DISP, 
followed by the FREQ RESP softkey. 

Window Used 

Percent Overlapped 

Number of Averages 
7 

X Marker Readouts 

Measurement Display Selection 

49.749k Hz 

Frequency Axis 1 
Figure 1-1 The Frequency Response Display 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 1-Using the Linear Resolution Mode 
THE FREQUENCY RESPONSE MEASUREMENT 

The Coherence Display 

Coherence shows the portion of the output power spectrum related to the input spectrum, 
according to the following formula: . 

where: G,, is the cross spectrum 
GXy ' is the cross spectrum's complex conjugate 
G,, is the Channel 1 power spectrum 
G,, is the Channel 2 power spectrum 

It is an indication of the statistical validity of a frequency response measurement. Coherence is 
measured on a scale of 0.0 to 1.0, where 1.0 indicates perfect coherence. Coherence values 
less than unity are caused by poor resolution, system nonlinearities, extraneous noise and 
uncorrelated input signals. Because coherence is normalized, it is independent of the shape of 
the frequency response function. To select this display, press MEAS DISP, followed by the 
COHER softkey. 

NOTE 

The coherence function is  val id only for averaged 
measurements. 

Figure 1-2 shows the coherence of the frequency response function shown in figure 1-1 

Coherence Scaled 
from 0.0 to 1.0 

Figure 1-2 The Coherence Function Display 
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Chapter I-Using the Linear Resolution Mode 
THE FREQUENCY RESPONSE MEASUREMENT 

The Power Spectrum Displays 

These displays show the power spectrum of the input signal. The power spectrum is the FFT of 
the signal multiplied by its complex conjugate. For an example of this display, please refer to 
figure 1-5. To select this display, press MEAS DISP, followed by the POWER SPEC1 or POWER 
SPEC2 softkeys. 

The power spectrum displays are offered here as a convenient means of viewing the spectra 
aftertaking a frequency response measurement. If you want only the power spectrum magni- 
tude display, use the power spectrum measurement because it is faster. (See "The Power 
Spectrum Measurement" later in this chapter.) The singlechannel measurement also has 
greater maximum real time bandwidth (10 kHz versus 5 kHz). The power spectrum measure 
ment does not, of course, yield the phase information provided by the frequency response 
measurement. 

The Cross Spectrum Display 

This display is computed by multiplying the complex conjugate of the linear spectrum on 
Channel 1 by the linear spectrum or, Channel 2: 

where: Fx * is the Channel 1 linear spectrum's complex conjugate 
F, is the Channel 2 linear spectrum 

The cross spectrum shows the amplitude product of the two spectra and the phase difference 
between them. It is often used in acoustic intensity measurements. To select this display, press - - - 

MEAS DISP, followed by the CROSS SPEC softkey. 

Figure 1-3 shows an example of the cross spectrum display. 

Scaled in Referenced 

X-49.99775 kHz 
Ya--43.31 UBVrrns 

Figure 1-3 The Cross Spectrum Display 

CROSS SPEC 
-10 

1OAvg SOXOvlp H a m  

10.0 

/Dl" 

a 6  

r m *  
v2 

- 9 0 . 0  

I 
F x e  Y 49 .749k  H L  50 .249k  
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Chapter 1-Using the Linear Resolution Mode 
THE FREQUENCY RESPONSE MEASUREMENT 

The Impulse Response Display 

This display is the inverse FFT of frequency response; it shows response as a function of time: 

h(t) = F-'[HQ] 

where: H(f) is the frequency response 

It is useful for studying transient behavior and measuring time delay. To select this display, 
press MEAS DISP, followed by the IMPLS RESP softkey. Impulse response is valid only for 
baseband measurements. 

Figure 1-4 shows an example of the impulse response display. 

X Marker 

Amplitude 

Time Axis 1 
Figure 1-4 The Impulse Response Function 
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Chapter 1-Using the Linear Resolution Mode 
THE POWER SPECTRUM MEASURMENT 

THE POWER SPECTRUM MEASUREMENT 

The power spectrum measurement shows the input signal in the frequency domain. It is 
computed by multiplying the FFT of the signal by its complex conjugate: 

where: F, is the linear spectrum 
F,' is its complex conjugate 

This measurement is provided in addition to the frequency response measurement because 
the single-channel power spectrum is faster man the dual-channel frequency response meas- 
urement. Single-channel measurements also provide greater maximum real-time bandwidth 
(10 kHz for single-channel; 5 khz for dual-channel). Tne power spectrum provides no phase 
information. To select the power spectrum measurement, press SELECT MEAS, followed by 
the POWER SPEC softkey. 

To select a display for this measurement, press MEAS DlSP to display the following menu: 

POWER 
SPEC1 

POWER 
SPEC2 

AUTO 
MATH 

FILTRD 
INPUT 

Displays the power spectrum measured on Channel 1. 
(This softkey appears if Channel 1 is active.) 

Displays the power spectrum measured on channel 2 
(This softkey appears if Channel 2 is active.) 

Displays the trace calculated with the auto math table; see 
"Auto'Math" in Chapter 9. - . 

Displays the filtered input menu, which provides time 
record and linear spectrum displays; see "Filtered Input 
Displays" later in this chapter. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 1-Using the Linear Resolution Mode 
THE POWER SPECTRUM MEASUREMENT 

The Power Spectrum Display 

The power spectrum display is selected by pressing MEAS DISP, followed by the POWER 
SPEC1 or POWER SPEC2 softkeys. Figure 1-5 shows an example of the power spectrum 
measurement and display. 

Y Marker Band Measuri 
Noise Level 

Fxd Y 49.95k Hz 50.05k 

Figure 1-5 The Power Speciium Display 
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Chapter 1-Using the Linear Resolution Mode 
THE AUTO CORRELATION MEASUREMENT 

THE AUTO CORWEbATlON MEASUREMENT 

The auto correlation measurement indicates periodicity in time domain signals. It multiplies the 
signal by a progressively time-shifted version of itself; this emphasizes periodic parts of the 
signal and de-emphasizes non-periodic parts. In the HP 3562A it is computed using the 
inverse FFT of the power spectrum: 

where: Gxx is the power spectrum 

To avoid wrap-around error, both correlation measurements discard the last half of the time 
record. The measurement display is therefore half the length of the time record. If some signal 
of interest is present in the last half of the record, use delayed triggering to move the deleted' 
portion of the record. 

Some uses of auto correlation are detecting periodicity and measuring impulsive signals, such 
as gear chatter. Auto correlation is especially useful for extracting a periodic signal buried in 
noise when a synchronized trigger is not available. To select this measurement, press SELECT 
MEAS, followed by the AUTO CORR softkey. 

To select a display for the auto correlation measurement, press MEAS DlSP to display the 
following menu: 

AUTO 
CORRI 

AUTO 
CORR2 

AUTO 
MATH 

FILTRD 
INPUT 

Displays the auto correlation of the signal on Channel 1. 
(This softkey appears if Channel 1 is active.) 

Displays the auto correlation of the signal on Channel 2. 
(This softkey appears if Channel 2 is active.) 

Displays the trace calculated with the auto math table; see 
"Auto Math" in Chapter 9. Note that this softkey label 
might be replaced by a user-defined label. 

Displays the filtered input menu, which provides time 
record and linear spectrum displays; see "Filtered Input 
Displays" later in this chapter. 
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Chapter 1-Using the Linear Resolution Mode 
THE AUTO CORRELATION MEASUREMENT 

The Auto Correlation Dispiay 

Figure 1-6 shows an example of the auto correlation display. To select this display, press MEAS 
DISP, followed by the AUTO CORRI or AUTO CORR2 softkeys. 

R e a l  

Sine Wave 
Imbedded in Fluctuating> 
Random Noise -320 

m 
0 . 0  Sec B.Om 

View Input Display : INST TI WE^ 

Measurement Display r AUTO CORRI 
4.0 

l O A V 9  OXOVlD 

m 

R e a l  

Sine Wave Extracted 
from Noisy Input 

4. 
-2.4 

m 
0 . 0  Sec B.Om 

1 2 0  
m 

(Note: input display was plotted 
after measurement, so it doesn't 
represent actual input data) 

I 

Figure 1-6 The Auto Correlation Display 
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Chapter 1-Using the Linear Resolution Mode 
THE CROSS CORRELATION MEASUREMENT 

THE CROSS CORRELATION MEASUREMENT 

The cross correlation measurement indicates time domain similarity between the signal on 
Channel 1 and the signal on Channel 2. It multiplies the Channel 1 signal by a progressively 
timeshifted version of the Channel 2 signal; this emphasizes similarities between the two while 
de-emphasizing differences. In the HP 3562A it is computed as the inverse FFT of the cross 
spectrum: 

where: Gxy is the cross spectrum 

To avoid wrap-around error, the cross correlation measurement discards the last half of the 
Channel 2 time record. The measurement display is therefore half the length of the time record. 
If some signal of interest is present in the last half of the record, use delayed triggering to move 
the deleted portion of the record. 

A major application is measuring system time delays since the maximum value of the function 
occurs at a time delay equal to the time delay in the system under test. To select this measure- 
ment, press SELECT MEAS, fo!!o\~ed by the CROSS CORR softkey. 

To select a display for the cross correlation measurement, press MEAS DlSP to display the 
following menu: 

CROSS Displays the cross correlation function. 
CORR 

Displays the auto correlation function of the signal on 
CORR 1 Channel 1. 

*"I0 I Displays the auto correlation function of the signal on 
CORR 2 Channel 2. 

AUTO 
MATH 

Displays the trace calculated with the auto math table; 
refer to "Auto Math" in Chapter 9. Note that this softkey 
label might be replaced by a user-defined label. 

FILTRD 
INPUT 

Displays the filtered input menu, which provides time 
record and linear spectrum displays; see "Filtered Input 
Displays" later in this chapter. 
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Chapterl-Using the Linear Resolution Mode 
THE CROSS CORRELATION MEASUREMENT 

The Cross Correlation Display 

Figure 1-7 shows an example of the cross correlation display. To select this display, press 
MEAS DISP, followed by the CROSS CORR softkey. 

Measurement Display Selection 

Time Record ~ength' 

Figure 1-7 The Cross Correlation Display 

The Auto Correlation Displays 

If you are interested only in auto correlation, the auto correlation measurement described 
earlier in this chapter is faster because it is a single-channel measurement. Please refer to figure 
1-6 for an example of the auto correlation display. To select one of these, press MEAS DISP, 
followed by the AUTO CORR1 or AUTO CORR2 softkeys. 
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Chapter l-Using the Linear Resolution Mode 
THE HISTOGRAM MEASUREMENT 

THE HlSTOGRAM MEASUREMENT 

The histogram measurement shows how the amplitude of the input signal is distributed 
between its maximum and minimum values. Some of its uses are determining the statistical 
properties of noise and monitoring the performance of electromechanical positioning systems. 
Note that the number of averages for a histogram determines how many records are meas- 
ured; the records are not "averaged." If exponential averaging is selected, the measurement 
continues indefinitely. Keep in mind that the accuracy of the histogram is dependent on fre- 
quency span, record length and number of averages. To select this measurement, press 
SELECT MEAS, followed by the HlST softkey. 

To select a display for the histogram measurement, press MEAS DISP to display the following 
menu: 

HISTI 

HIST 2 

PDF 1 

PDF 2 

CDF 1 

CDF 2 

AUTO 
MATH 

FILTRD 
INPUT 

Displays the histogram of the signal on Channel 1 

Displays the histogram of the signal on Channel 2. 

Displays the probability density function of the signal on 
Channel 1. 

Displays the probability density function of the signal on 
Channel 2. 

Displays the cumulative density function of the signal on 
Channel 1. 

Displays the ~umulative density function of the signal on 
Channel 2. 

Displays the trace calculated with the auto math table; see 
"Auto Math" in Chapter 9. Note that this softkey label 
might be replaced by a user-defined label. 

Displays the filtered input menu, which provides the time 
record and linear spectrum displays; see "Filtered Input 
Displays" later in this chapter. 

The softkeys that actually appear in this menu depend on the active channel selection. For 
example, if only Channel 1 is active, HlST 2. PDF 2 and CDF 2 do not appear. Although the 
WINDOW menu remains active, windows have no affect on histograms. 
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The Histogram Display 

Figure 1-8 shows an example of the histogram display. To select this display, press MEAS DlSP, 
followed by the HlSTl or HIST2 softkeys. 

Number of Counts 

This Exam~le Shows 
Gaussian bistribution 
of a Random Noise Source 

Amplitude Axis 

-- -p 

Figure 1-8 The Histogram Display 
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The Probability Density Function (PDF) 

The probability density function, computed by normalizing the histogram, is a statistical meas- 
ure of the probability that a specific level occurred. To select this display, press MEAS DISP, 
followed by the PDFI or PDF2 softkeys. The PDF is normalized by multiplying the number of 
averages by 2048 (the number of points in the time record; 1024 for zoom measurements), 
dividing the histogram by this value, then dividing by the AV spacing on the X-axis. The 
probability of an input signal falling between two points is equal to the integral of the curve 
between those points. Figure 1-9 shows an example of the PDF display. 

Similar to Histogram, with # of 
Counts Divided by Record Length 
and # of Averages (in this example, 
200 s 2048 s 10) 

Figure 1-9 The PDF Display 

. .  . . . . -. - . - . 

The Cumulative Density Function (CDF) 

The cumulative density function, computed by integrating the PDF, shows the probability that a 
level equal to or less than a specific level occurred. Figure 1-10 shows an example of the CDF 
display. To select this display, press MEAS DISP, followed by the CDFl or CDF2 softkeys. 

X Marker Indicates Cumulative 
Level of Random Noise Source 
(from histogram in figure 1-8) 

X - 8 0 7 . 5 4  mV 4 Ignore the "V" label 
# Y a - 1 . 0  V 

Figure 1-10 The CDF Display 
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FILTERED INPUT DISPLAYS 

The filtered input menu provides both time and frequency domain displays of the input signals 
after they have been digitized and filtered to the current frequency span. Appendix E explains 
how these displays are derived and how they differ from measurement and viewlnput displays. 
Pressing FILTRD INPUT on any of the MEAS DISP menus in the linear resolution mode 
displays the following menu: 

TlME 
REC 1 

TlME 
REC 2 

LINEAR 
SPEC 1 

LINEAR 
SPEC 2 

ORBITS 
TI vsT2 

INST 
* WNDOWD 

+- AVRG 

RETURN 

Displays the Channel 1 time record. 

Displays the Channel 2 time record. 

Displays the linear spectrum on the signal on Channel 1 
This is the FFT of the time record. 

Displays the linear spectrum of the signal on Channel 2. 
This is the FFT of the time record. 

Displays the orbits diagram. (This softkey may be 
replaced with DEMOD POLAR if demodulation is active- 
in this case, please refer to Chapter 5 for information.) 

Shows the effect of exponential windowing on the filtered 
input displays; see "Selecting Windows" later in this . 
chapter. 

Selects the most recent time record for the filtered input 
displays. - 

Selects the cumulative average of all time records 
acquired with the current measurement for the filtered 
input displays. 

Redisplays the previous MEAS DISP menu. 

+ The appearance of these three soitkeys depends 
on the status previewing and time averaging. Please refer 
to the menu diagrams in Appendix D for a complete 
explanation. 
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The Time Record Displays 

The "time record" is the amount of time domain data required to perform one FFT. The "time 
record length" is the length of time required to fill the time record. Figure 1-11 shows an example 
of the time record display. To select one of these displays, press MEAS DISP, followed by the 
FILTRD INPUT softkey, followed by the TlME REC 1 or TlME REC 2 softkeys. For an explana- 
tion of the time record length, see "Frequency Spans in the Linear Resolution Mode" later in 
this chapter. Time records displays are not calibrated for zoom measurements (start frequency 
# 0 Hz); the displayed amplitude is approximately onehalf the actual amplitude. Also, calibra- 
tion is not applied to time record displays. 

X - 0 . 0  Sec 
Y a - 2 9 8 .  imV 
FILT T I M E 1  Oxovlp 

Measurement Display Selection 
400 

m 
/ D i V  

R e a l  

v 

Frequency Span Set to SO kHz, So 
Record Lenqth is 16 ms (800 + 50 \ 

Figure 1-11 The Time Record Display 

The Linear Spectrum Displays . . 

The linear spectrum displays show the input signals after they have been f~ltered by the current 
frequency span and transformed to the frequency domain. The hear spectrum IS the FFT of 
the time record. To select one of these displays, press MEAS DISP, followed by the FILTRD 
INPUT softkey, followed by the LINEAR SPEC 1 or LINEAR SPEC 2 softkeys. Figure 1-12 
shows the linear spectrum of the time record displayed in figure 1-11. The message "Uncali- 
brated" is displayed with the linear spectra to indicate that these displays have not been 
corrected for t~me delays with respect to a trigger. 

Note Units 

?%??:9rndBv 

Display Selection -------;F FILT 

not dBV2 

Figure 1-12 The Linear Spectrum Display Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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The Orbits Diagram 

The orbits diagram, often referred to as a Lissajous pattern, compares the two input time 
waveforms, Channel 1 versus Channel 2. One of its uses is detecting asymmetries in rotating 
machinery. The orbits diagram has special scaling characteristics; refer to "Scaling the Dis- 
play'' in Chapter 8 for details. To select this display, press MEASDISP, followed by the FILTRD 
INPUT softkey, followed by the ORBITS TlvsT2 softkey. Figure 1-13 shows an example of the 
orbits diagram. Note that this display cannot be used with complex time data (when the meas- 
urement start frequency is greater than 0 Hz), and the time records are downsampled to 1024 
points by selecting every other point. The COORD menu is disabled for the orbits diagram. 

Figure 1-13 The Orbits Diagram 
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FREQUENCY SPANS IN THE LINEAR WESOLUTlOM MODE 

The HP 3562A1s frequency span in the linear resolution can be set from 10.2 mHz to 100 kHz. 
Frequency spans in this mode are predefined; if a value other than one of these is entered for 
the span, the analyzer selects the next higher available value. Table 1-1 shows the available 
spans for the linear resolution mode. Note that when the span is changed, the new span does 
not appear on the display until the next measurement is started. 

Table 1-1 Frequency Spans in the Linear Resolution Mode 

Span Resolution Record length Availability 
- 

10.24 rnHz 
20.48 rnHz 
25.6 rnHz 
51.2 mHz 
64 rnHz 
,102.4 rnHz 
128 mHz 
160 rnHz 
256 rnHz 
320 rnHz 
400 rnHz 
51 2 rnHz 
640 mHz 
800 rnHz 
1.0 Hz 
1.28 Hz 
1.6 Hz 
2.0 Hz 

12.8 uHz 
25.6 uHz 
32 uHz 
64 uHz 
60 uHz 
128 uHz 
160 uHz 
200 uHz 
320 uHz 
400 uHz 
500 uHz 
640 uHz 
800 uHz 
1 rnHz 
1.25 mHz 
1.6 rnHz 
2.0 rnHz 
2.5 rnHz 
3.125 rnHz 
3.2 mHz 
4 mHz 
5 mHz 
6.25 rnHz 
7.81 rnHz 
8 rnHz 
IOrnHz 
12.5 rnHz 
15.625 rnHz 
16 rnHz 
19.531 rnHz 
20 mHz 
25 rnHz 
31 .25 rnHz 
39.0625 rnHz 
40 rnHz 
48.828 rnHz 
50 rnHz 
62.5 rnHz 
78.1 25 rnHz 
80 rnHz 
97.656 rnHz 
100 mHz 
122.0625 mHz 
125 mHz 
156.25 mHz 
195.31 mHz 
200 rnHz 
244.14 mHz 
250 mHz 
312.5 rnHz 
390.62 rnHz 
400 mHz 
488.28 rnHz 
500 rnHz 
625 mHz 
781.25 rnHz 
976.56 mHz 
1 Hz 

baseband 
zoom 
baseband 
both 
baseband 
zoom 
both 
baseband 
both 
both 
baseband 
zoom 
both 
both 
baseband 
both 
both 
both 
baseband 
zoom 
both 
both 
both 
baseband 
both 
both 
both 
both 
zoom 
baseband 
both 
both 
both 
both 
both 
baseband 
both 
both 
both 
zoom 
both 
both 
baseband 
both 
both 
both 
both 
both 
both 
both 
both 
zoom 
both 
both 
both 
both 
both 
both 
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Span 

1.0 kHz 
1.25 kHz 
1.5625 kHz 
1.6 kHz 
2.0 kHz 
2.5 kHz 
3.125 kHz 
4.0 kHz 
5.0 kHz 
6.25 kHz 
8.0 kHz 
10.0 kHz 
12.5 kHz 
20.0 kHz 
25.0 kHz 
40.0 kHz 
50.0 kHz 
100.0 kHz 

Resolution 

1.25 Hz 
1.5625 Hz 
1.9531 Hz 
2 Hz 
2.5 Hz 
3.125 Hz 
3.906 Hz 
5 Hz 
6.25 Hz 
7.8125 Hz 
10 Hz 
12.5 Hz 
15.625 Hz 
25 Hz 
31.25 Hz 
50 Hz 
62.5 Hz 
125 Hz 

Table 1-1 

Record Length 

800 rns 
640 ms 
512ms 
500 ins 
400 rns 
320 rns 
256 rns 
200 ms 
160 rns 
128 rns 
100 rns 
80 rns 
64 rns 
40 rns 
32 rns 
20 rns 
16 rns 
8 rns 

Availability 

both 
both 
both 
zoom 
both 
both 
both 
both 
both 
both 
zoom 
both 
both 
both 
both 
zoom 
both 
baseband 

-- - 

Some spans are available in zoom only, and some are available in baseband only. 

Setting Frequency Span and Time Record Length 

To set the frequency span or time record length, press FREQ to display the following menu: 

FREQ 
SPAN pR 
FREQ 

ZERO 
START 

MAX 
SPAN 

TIME 
LENGTH 

E SMPL 
ON OFF - 

SAMPLE 
FREQ 

Used to set the frequency span; the span may also be 
entered immediately after pressing FREQ. 

Used to set the start frequency, using the Entry group. 

Used to set the center frequency, using the Entry group. 

Sets the starting frequency to 0 Hz (dc). 

Sets the frequency span to maximum (100 kHz). 

Used to set the time record length, using the Entry group. 

Selects external sampling, activates the EXT SAMPLE 
indicator in the Status group, and displays the SAMPLE 
FREQ softkey. 

Used to enter the external sampling frequency (appears 
only when E SMPL ON OFF is pressed ON). 

Use FREQ SPAN with either START FREQ or CENTER FREQ when entering a span other 
than 100 kHz. To look for the first five harmonics of a 1 kHz signal, you could enter a span of 6 
kHz and a start frequency of 1 kHz. To look for 100 Hz sidebands on a 50 kHz carrier,' you 

could enter a span of 250 Hz and a center frequency of 50 kHz. 
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The analyzer uses the current span and start or center (whichever you last entered) to calculate 
the third variable. If the start or center frequencies are set to values that would cause some part 
of the span to exceed the 0 Hz and 100 kHz limits, the span is reduced. 

To simplify frequency entries, you can press FREQ SPAN, START FREQ or CENTER FREQ 
then enter the start and stop frequencies separated by a comma. For example, to set up span 
from 100 to 200 Hz, you can press FREQ SPAN followed by 100 ,200 Hz. 

Frequency Span versus Time Record Length 

The HP 3562A allows you to set either the frequency span or the time record length in a 
measurement. The two are related by this formula: 

time record = '800 - - 1 
length (in s) span (in Hz) Af (in Hz) 

For example, a frequency span of 0 to 100 kHz has a time record length of 8 milliseconds (800 
+ 100 000). Note that the two are inversely proportional; a narrow span and increased resolu- 
tion result in a slower measurement. Setting the frequency span automatically sets the time 
record, and vice versa. Because record is determined by span, the available time record 
lengths are also predefined. Refer to table 1-1 for the predefined spans. 

Zoom Measurements 

Zooming, also known as band selectable analysis (BSA), allows you to concentrate the full ' 

measurement power of the HP 3562A on any portion of the 100 kHz frequency span. Say you 
are characterizing a filter with a resonant frequency of 15.0 kHz. With zoom, you can set the 
center frequency to-15.0 kHz and then set a very narrow span. A span of 50 Hz would give you -- - - . 

a measurement from 14 975 Hz to 15 025 Hz. Now you can accurately measure and analyze 
around this point of interest. 

To demonstrate the higher resolution zooming provides, press WINDOW and select the uni- 
form window by pressing UNIFRM (NONE). This sets the bandwidth equal to Af. Next, press 
STATE TRACE until the state information is displayed. Set the span to 100 kHz and look under 
FREQ: BW. You can see that the measurement bandwidth in this span is 125 Hz. Change the 
span to 50 Hz. The bandwidth is now 62.5 mHz, offering a much more precise characterization 
of a narrow part of the signal. 

Real Time Bandwidth 

The real time bandwidth (RTBW) is the maximum frequency span you can measure without 
missing input data. At spans greater than the RTBW, the instrument's processing time exceeds 
its data collection time and part of input signal is ignored while the previous time record is 
processed. When measuring periodic signals, the RTBW is not important because any data 
lost in one record will be repeated in the next record. However, RTB\N is very important when 
measuring nondeterministic signals. The HP 3562A's maximum real time bandwidths in the 
linear resolution mode are 10 kHz for single-channel measurements and 5 kHz for dual- 
channel. 
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To achieve the greatest possible RTBW you need to limit the number of display calculations 
required. The less you require of the display, the faster the measurement can run. For exam- 
ple, fast averaging and the single display format provide a greater RTBW than normal display 
updating and two active traces. One simple way of minimizing display lime is to display a table, 
such as instrument state, before starting the measurement. The message "Real Time" is dis- 
played at the end of the measurement if there were no gaps in the data. 

MOTE 

The HP 3562A double-buffers the input signals, so I -  and 
2-average measurements are always in real time. 

External Sampling 

The external sampling capability of the HP 3562A allows you to synchronize the instrument's 
data acquisition rate to an external signal. For example, external sampling frequency can be 
derived from the rotational speed of the device under test. To select external sampling, press 
FREQ, then press E SMPL ON OFF to ON. Press the SAMPLE FREQ softkey and enter the 
external sampling frequency. Then connect your external sampling signal (TTL level only) to 
the EXT SAMPLE IN rear panel connector. To ensure accuracy, the frequency entered with 
SAMPLE FREQ must match the frequency of the signal applied at EXT SAMPLE IN. The span 
defaults to maximum when entering or exiting external sampling and when the sampling fre- 
quency is changed. Note that the analyzer's frequency spans and source output are tied to the 
external sampling frequency. 

Sampling can be either fixed or variable. If internal sampling is selected (E SMPL ON OFF is 
OFF), the sampling rate is fixed at 256 kHz. If external sampling is on and the sampling 
frequency is entered in Hertz, sampling is assumed to be also fixed; the frequency of the 
sampling signal should be constant. However, if external sampling is on and the sampling 
frecyency is entered ir! pulsedrevo!ution, the sampling frequency may vary without affecting 
accuracy. External sampling frequencies cannot be greater than the internal sampling fre 
quency, which is nominally 256 kHz. 

The horizontal display units depend on the type of sampling. If the external sampling frequency 
is entered in Hertz, the display shows Hertz as well. If the sampling frequency is entered in 
pulseslrev and the display is currently showing Hertz, the units change to orders. Orders are 
displayed when variable sampling is selected. Use the Orders (Revs) softkey in the UNITS 
menu to select orders for the horizontal axis. 

Note that the HP 3562A's anti-aliasing protection, which is complete at the 256 kHz sampling 
frequency, decreases as you decrease the sampling frequency. To avoid aliasing problems, 
you should use a ratio synthesizer or some other device to keep the sampling frequency close 
to 256 kHz or make sure there are no frequency components in the input greater than 1/2 the 
sampling frequency. The maximum span at a given sampling rate is 2.56 times the value 
entered with SAMPLE FREQ. There is no trigger delay correction for external sample frequen- 
cies below 0.6 Hz. Measurement results are uncalibrated when using external sampling. 
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THE SOURCE OUTPUT IN THE LINEAR RESOLUTION MODE 

The source is used to stimulate devices under test. The HP 3562A offers five source outputs in 
the linear resolution mode: random noise, burst random, periodic chirp, burst chirp, and fixed 
sine. The source is band-limited (at spans 2 160 mHz) to maintain constant power with respect 
to the frequency span selected and minimize out-of-band excitations. 

Selecting a Source Output 

The source outputs are described and compared after the following discussion of the source 
menu. To select a source output and set its amplitude level, press SOURCE to display the 
following menu: 

SOURCE 
LEVEL 

DC 
OFFSET 

SOURCE 
OFF 

RANDOM 
NOISE 

BURST 
RANDOM 

PRIODC 
CHIRP 

BURST 
CHIRP 

FIXED 
SINE 

Allows you to set the amplitude level of the source Use the 
Entry group to set the level between OV and + 5V. Note 
that the combined ac plus dc level is limited to + 10V. The 
default level is OV. 

Allows you to add a positive or negative offset to the 
source output signal. The offset is limited to 10V minus the 
source level; the combined ac and dc level is limited 
to +10v 

Turns the source output off. If source protection is on, 
the source ramps off gradually. See "Source Protection" 
following this menu. 

. . . - - - . 

Selects the random noise output; this is the default selec- 
tion at power-on and after resetting. 

Selects the burst random output and allows you to enter 
the burst percentage from 1 to 99%. The default is 70%. 

Selects the periodic chirp output. 

Selects the burst chirp output and allows you to enter the 
percentage of the record containing the burst from 1 to 
99%. The default is 70%. 

Selects the fixed sine output and allows you to enter the 
frequency from 64 pHz to 100 kHz; the default is 125 Hz. 

i 

t.;.::.. 
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Why Five Different Source Outputs? 

Selection of a source output depends on the nature of the device under test, time versus 
accuracy trade-offs, and your measurement objectives. The following paragraphs describe 
each of the outputs, and their advantages and disadvantages are summarized in table 1-2. 

NOTE 

For a general discussion of stimulus signals, leakage and 
windowing, please refer to Hewlett-Packard Appljcation Note 
243. Contact your HP Sales Representative to obtain a copy. 

Random noise supplies true random noise at the selected level across the selected frequency 
span. Random noise is often used to obtain a fast, linear estimate of a system's frequency 
response at the current operating point. Because it is not periodic in the time record, random 
noise requires a window (usually the Hanning-see "Selecting Windows" later in this chapter) 
to reduce leakage. Random noise does not characterize nonlinearities because the device 
under test is excited differently each time record, so averaging over a number of time records 
tends to reduce the effects of nonlinear distortion in the measurement. Note that entering a 
source level in volts peak sets the maximum noise peak that is likely to occur. 

Burst random supplies random noise during the specified percentage of the time record and 
no output for the remainder of the record. Because the burst signal is not on for the entire time 
record, the leakage problems associated with continuous random noise can be avoided. If the 
system's response decays to zero between the end of the burst and the end of the time record, 
a window is not required. Consequently, leakage and the distortion introduced by windowing--- - - - 

are avoided. As with random, burst random does not characterize nonlinearities because the 
effects of distortion are reduced by averaging. Note that the random bursts are gated on and 
off instantaneously. 

Periodic chirp supplies a fast sine sweep over the current frequency span that repeats with 
the same period as the time record. Because it is periodic in the time record, no windowing IS 

required. The periodic chirp can characterize nonlinearities because the device under test is 
excited in exactly the same manner every time record, and the nonlinear distortion averages to 
its mean value (it does not average to zero). The periodic chirp is similar to pseudo-random 
noise sources, except it has a much higher rms-to-peak ratlo. The periodic chirp sets the 
center frequency to the nearest integer multiple of Af. Chirps cannot be used at spans nar- 
rower than 160 mHz (baseband) and 320 mHz (zoom). 

Burst chirp supplies the frequency chirp for the specified percentage of the time record, then 
no output for the remainder of the record. Because it  is periodic in the time record, no window- 
ing is required if the device's response decays inside the time record. The burst chirp charac- 
terizes nonlinearities for the same reason as the periodic chirp. 

Fixed sine supplies a constant frequency sine wave at the specified source  level.'^ fixed sine 
is used to excite a device under test at a single frequency. If the output is not exactly periodic in 
the time record, the fixed sine requires a window (usually the flat top-see "Selecting Win- 
dows" later in this chapter) to reduce leakage. 
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NOTE 

The burst source signals are present at the source output 
only when the trigger is armed and the trigger conditions have 
been met. Source triggering (see Chapter 7) is the easiest 
way to do this. 

Table 1-2 Summary of Source Output Characteristics 

Random Burst Periodic Burst Fixed 
Noise Random Chirp Chirp Sine 

' Need window? Yes no no no sometimes 
(HANN) (UNIFRM) (UNIFRM) (UNIFRM) ' (FLAT 

TOP, 
HANN) 

Characterizes 
nonlinearities? no no Yes Yes yes 

Reduces effects of 
nonlinear distortion on 
measurement? Yes Yes no no no 

Signal-to-noise ratio? fair fair high high very high 

Peak-to-rms ratio? fair fair high high very high 

Source Protection 

Switching source types or changing the output level can potentially damage devices under 
test. To help you avoid this, the HP 3562A offers source protection. Protection causes the 
source to ramp from-its current level to the desired level, rather than changing instantaneously. -- .- _ . -. 

When active, ramping occurs whenever the source level is changed or its effective output 
power can potentially change: if the source is turned on or off or the measurement mode, 
source output type, frequency span, source level, or dc offset is changed. 

To activate source protection, press the SPCL FCTN key followed by the SOURCE PROTCT 
softkey to display the following menu: 

Allows you to enter the ramp time for the source to turn off 
or change levels. Ramp time is stored in nonvolatile mem- 
ory and is not affected by power-down or reset. 

PROTCT 
ON OFF 

RETURN 1 Redispays the SPCL i C i N  menu 

Activates source protection. 

The state of PROTCT ON OFF and the value of RAMP TIME are not affected by reset or power- 
down. If source protect is active during a calibration, the source is turned off and remains off. 

When you change source types with protection activated, you must reenter the source level. 
This extra step, together with the ramp time, prevents you from supplying an unexpected 
excitation to a'device under test. Note that changing the source level with the Entry knob 
overrides source protection. 
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SELECTING WINDOWS 

Windows are time domain functions that reduce the effects of leakage, the smearing of energy 
across the frequency spectrum. Leakage is caused by signals that are not periodic in the time 
domain; the FFT assumes all inputs are periodic. For more details about leakage and window- 
ing, please obtain a copy of Hewlett-Packard Application Note 243 from your HP Sales 
Representative. 

The HP 3562A offers six windows: Hann, flat top, uniform, force, exponential, and user- 
defined. These windows are described after the following discussion of the windowing menu. 
To select a window, press WINDOW to display the following menu: 

- 
HANN 

FLAT 
TOP 

UNIFRM 
(NONE) 

FORCE 
EXPON 

USER 
SAVD 1 

Selects the Hann window for both channels. 

Selects the flat top window for both channels. 

Selects the uniform window for both channels. 

Displays the FORCEIEXPON menu, which is used to 
select the force and exponential windows. 

Selects the user-defined window (stored in the SAVED 1 
memory location) for both channels. 

- .  . - . 

The Hann, flat top, uniform, and user-defined windows are applied to both channels. The force 
and exponential windows may be applied individually. 

Pressing FORCEIEXPON displays the following menu: 

Selects the force window for Channel 1; enter the width 
using the Entry group. 

EXPON I CHANl 

FORCE 
CHAN 2 

1 EXPON 

Selects the exponential window for Channel 1; enter the 
decay using the Entry group. 

Selects the force window for Channel 2; enter the width 
using the Entry group. 

Selects the exponential window for Channel 2; enter the 
decay using the Entry group. 

RETURN / Redisplays the WINDOW menu 
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The Hann Window 

The Hann window attenuates the input signal at both ends of the time record, which forces the 
signal to appear periodic. The disadvantage of the Hann window is some amplitude inac- 
curacy for sinusoidd signals (up to - 1.5 dB), as compared to the flat top window. Its advan- 
tage is greater frequency resolution. 

1. Narrow band 
correction factor = 1.5 
(area under square of line shape) 

2. Amplitude accuracy 
uncertainty up to 1.5 dB 

3. Normalized in  frequenc 

frequency 

m~~~ to 1.5 m error 

I I 
I I I 
I I I 
I I I 

frequency 

Figure 1-14 The Hann W i n d o w  

The Flat Top Window 

The flat top window compensates for: the arnplitude.inaccuracy of the Hann with its slightly 
flatter shape, as shown in figure 1-15. The tradeofi is the loss of some resolution due to its 
width. 

1. Narrow band 
correction factor = 3.82 

2. Amplitude accuracy 
uncertainty up to 0.1 dB 

3. Normalized in frequency domain 

frequency frequency 

Figure 1-15 The Flat Top Window 
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The Uniform Window 

The uniform window has a rectangular shape that weights all parts of the time record equally. 
Because it does not force the signal to appear periodic in the time record, it is normally used 
only with functions that are self-windowing, such as transients and bursts. The uqiform window 
has amplitude accuracy uncertainty up to 3.9 dB. 

The Force Window 

The force window passes the first part of the time record and attenuates the last part, as shown 
in figure 1-16. The width you enter after pressing FORCE CHAN 1 or FORCE CHAN 2 deter- 
mines how much of the signal is passed and how much is attenuated. Note that the width must 
be narrower than the time record for the force window to have any effect. The force window is 
helpful in impact testing because it removes stray oscillations in lightly damped systems. 

1. t = time entered after 
pressing FORCE CHAN 1 
or FORCE CHAN 2 

I 2. portion of window after t 
is set to average value of 
remaining data. 

l o  I r'- averagevalue 

0.0 I 
t time 

Figure 1-16 The Force Window 

If you are using delayed trigger and you want to set the force window width using the markers, 
remember that the time record starts in negative time for pre-triggering. You may have to adjust 
the window width to allow for this. 
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The Exponential Window 

The exponential window attenuates the input signal at a decaying exponential rate determined 
by the time constant you entered after pressing EXPON CHAN 1 or EXPON CHAN 2. The 
general shape of the exponential window is shown in figure 1-17. 

time 

1. Calculation used to create 
window is e - v ~  

When r = value entered 
after pressing EXPON 
CHAN 1 or EXPON 
CHAN 2 softkeys; t 
is time record length. 

Figure 1-17 The Exponential Window 

If you have selected a frequency response measurement with the force window on one chan- 
nel and the exponeniial on the oiher, ihe channel with ihe force window selection is multiplied 
by both the force and the exponential window. Figure 1-18 shows the resulting function. 

1. t determined by force window 
on channel 1. 

2. decay determined.by 
exponential window on 
channel 2. 

3. the exponential window is 
still applied to the mean 
value level after the force window. 

t time 

Figure 1-18 The Combined Force and Exponential Windows Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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The User-defined Window 

Selecting USER SAVD 1 forces the HP 3562A to use the time waveform stored in the SAVE 
DATA #I data block as the window. This feature allows you to apply your own waveform as a 
window. There are three ways to store a waveform in the SAVE DATA #I memory block: 

1. Measure a time waveform then store it using the SAVE RECALL menu. 
For information on this technique, please refer to "Saving and Recalling States 
and Traces" in Chapter 8. 

2. Synthesize a frequency response curve, transform it to the time domain using 
FFT-l, then store it using SAVE RECALL. Chapter 9 explains how to synthesize 
the frequency response, and Chapter 8 shows how to use the FFT-I math 
function. 

3. Create a waveform on an external controller and transmit it over the HP-IB. For 
information on this technique, please refer to the UP 3562A Programming 
Manual. 

The user window is multiplied by the time record in the time domain. To normalize the window, 
use the X marker and :he DIV math function. 

Viewing Windowed Data 

The HP 3562A allows you to view the effects of the force and exponential windows on time 
records. To do this, select either of these windows, select an averaging type then activate 
previewing (in the AVG menu). Next select theTIME REC 1 or 2 display in the FILTRD INPUT 
menu (under MEAS DISP). Press INST WNDOWD to view the windowed data or INST to view 
the data before the window is applied. 

To adjust the exponential window, use INST to display the dotted line representing the window. 
When it is ready, press TIME REC 1 or 2 again, then press INST WNDOWD to show the effect 
of the window. Then press YES to accept the record. Be careful when making numeric entries 
while previewing: the 1 and 0 keys represent YES and NO if the analyzer is not specifically 
looking for a numeric entry. 
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AVERAGING IN THE LINEAR RESOLUTION MODE 

Averaging improves the measurement and analysis of signals that are purely random or mixed 
random and periodic. Averaged measurements can yield either higher signal-to-noise ratios or 
improved statistical accuracy (see "Linear versus Power Spectrum Quantity Averaging" 
later in this section). 

60th stable (often called rms) and exponential averaging are available in the linear resolution 
mode, as weli as the peak hold and peak continuous functions. A comparison of these four 
functions and descriptions of all the averaging features are provided after the following discus- 
sion of the AVG menu. 

Setting Up Averaging 

To set up averaging, press AVG to display the following menu: 

NUMBER 
AVGS 

- 
AVG 

STABLE 
(MEAN) 

EXPON 

PEAK 
HOLD 

CONT 
PEAK - 

TIM AV 
ON 

NEXT 

Allows you to set the number of averages, from 1 to 
32 767, using the Entry group. The number of averages 
can also be entered immediately after AVG is pressed. 
This number is the weighting factor for exponential aver- 
aging, which is limited to 16 384. 

Turns off all averaging functions. If this is pressed while an 
averaged measurement is in progress, the'measurement 
pauses. See "Measurements with Averaging Off" follow- 
ing this menu. 

Selects stable averaging. 

Selects exponential averaging. 

Selects the peak hold function. 

Selects the continuous peak function. 

When pressed ON, time domain (linear) averaging is 
selected. When pressed OFF, powers spectrum quantity 
averaging is selected. 

Displays the next level of the AVG menu. 
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If a non-averaged measurement is in progress, selecting an averaging type starts the measure- 
ment. Pressing NEXT displays the next level of the menu: 

OVLR Polo 

OV REJ 
ON gr=J 

FST AV 
ON OFF 

PRVIEW 
OFF - 

MANUAL 
PRVIEW 

TIMED 
PRVIEW 

RETURN 

Allows you to set the overlap percentage from 0 to 90Y0, 
using the Entry group. The default is 0%. 

Selects automatic overload rejection. 

Selects fast averaging. 

Turns the preview functions off. 

Selects manual previewing. 

Selects timed previewing; enter the preview delay in 
seconds using the Entry group. 

Redisplays the first level of the AVG menu. 

Measurements  with Averaging Off 

When averaging is off (the AVG OFF softkey is active), the analyzer makes continual measure- 
ments with one average, erasing the result of each measurement. The overlap processing 
achieves the greatest possible overlap percentage, regardless of the percentage you may 
have entered. Overload rejection and previewing are ignored. 
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Why Four Averaging Functions? 

Stable averaging weights old and new data records equally to yield the arithmetic mean for 
the number of averages selected. It displays the result of each intermediate average (if fast 
averaging is off) and stops the measurement after the selected number of averages have been 
calculated. Stable averaging is calculated with the following formula: 

A, = CD, 
n 

where A, = cumulative average 
D, = quantity* 

n = number of averages 

*quantity is time record when time averaging is on; power spectrum, frequency 
response or correlation when time averaging is off. 

Exponential averaging weights new data more than old to maintain a moving average, rather 
than the cumulative result provided by stable averaging. It displays the result of each intermedi- 
ate average (if fast averaging is off). Exponential averaging continues until the measurement is 
paused. The number of averages is still important with exponential averaging because the 
weighting of new versus old data is dependent on the number entered with NUMBER AVGS. 
As the number of averages increases, new time records are weighted less. Note also that 
exponential averaging selects the next highest power of two (e.g., 2,4,8,16) as the exponen- 
tial averaging constant. For example, if 25 averages are requested, the measurement uses 32 
(25). Exponential averaging is calculated with the following formula: 

where: A, = cumulative average 
D, = time quantity* 

n = number of averages 

*quantity is time record when time averaging is on; power spectrum, frequency 
response or correlation when time averaging is off. 

The analyzer uses stable averaging to acquire the first 2" averages. 

The peak hold function differs from stable and exponential averaging by showing the max- 
imum values that occurred at each of the 801 display lines during the measurement period, 
rather than the average values. It stops after the selected number of measurements have been 
made. The peak hold function is applicable only to frequency domain measurements, with time 
averaging off. 

The peak continuous function performs the same operation as peak hold except it con- 
tinues indefinitely until paused by the user. The peak continuous function is also applicable 
only to frequency domain measurements, with time averaging off. 

Selecting an averaging type depends on your input data and what you need to learn from the 
measurement. For example, exponential averaging may be selected to track a varying input 
signal because it weights new data more than old, while the peak continuous function could 
be used to monitor and record noise peaks or frequency driR. 
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If PAUSE CONT is pressed while the measurement is in progress, the measurement stops at 
the completion of the current average. If PAUSE CONT is pressed again, the measurement 
continues with the next average. If the measurement is restarted rather than continued, it 
begins with the first average. 

Linear versus Power Spectrum Quantity Averaging 

The HP 3562k offers both linear and power spectrum guantity averaging processes for stable 
and exponential averaging. For linear averaging (TM AVG ON), the averaged quantity is the 
time record. For power spectrum quantity averaging (TM AVG OFF), the averaged quantity is 
the power spectrum, frequency response or correlation, depending on the measurevmt. 
Table 1-3 summarizes the advantages and disadvantages of the two types. 

Table 1-3 Linear versus Power Spectrum Function Averaging 

Power Spectrum Quantity Linear 

Statistical spectral estimate No statistical spectral estimate 
(broad band noise) (deterministic signals only) 

Applicable to both pure random and Signal must have periodic component 
mixed randomlperiodic signals 

Does not improve SIN ratio Improves SIN ratio (random components 
average to their mean values 

Does not require a synchronized Requires a synchronized trigger in fixed 
trigger - . .  relation to-the signal 

If you need to extract a small periodic sighal (in the time domainj from noise but don't have a 
synchronous trigger, see "The Auto Correlation Measurement" earlier in this chapter. 
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Overlap Processing 

As the frequency span you select decreases, the corresponding time record length increases. 
At some point, the time record length and the amount of time the analyzer needs to process 
each record are equal. If you continue to increase the record'length, the FFT processor sits idle 
after processing the record while it waits for the next record to fill. However, overlap processing 
allows you to overlap time records and compute the FFT from old and new data. 

This offers the advantages of a better statistical estimate with fewer averages, reducing the 
effects of windowing on statistical variance and providing faster measurements. For a detailed 
discussion of overlap processing and real time bandwidth, please refer to Hewlett-Packard 
Application Note 243. Copies can be obtained from your HP Sales Representative. 

The HP 3562A allows overlap processing from 0 to 90% of the time record. The default at 
power-on and after reset is 0%. Overlap processing is applicable only to free run triggering 
(see "Setting Up Triggering" in Chapter 7). To make the selection, press AVG, followed by the 
NEXT softkey, followed by the OVRLPO/o softkey, then enter the percentage using the Entry 
group and the ENTER softkey. For unaveraged measurements, the analyzer measures at 
maximum possible overlap. 

The percentage you enter is the maximum potential overlap. As the time record length is 
decreased, less and less overlap can be achieved. For example, if you enter an overlap of 
50% and a frequency span of 2 kHz (400 ms record length), the analyzer can achieve 50% 
overlap. However, if you then change the span to 10 kHz (80 ms record length), the analyzer 
may achieve only 22% overlap. (These are example values only.) 

Several instrument setup parameters affect potential overlap percentages, including fast 
averaging and display format. At a given span, the greatest overlap can be achieved with fast 

--averaging on and the single display format. For any paEicular instrument state, read the top 
of the display to verify the achieved overlap percentage. In any case, the actual percentage is 
less than or equal to the selected percentage. Note thzt the p&rcentage shown applies to the 
last two records only. 

Overlap processing is easy to understand if you relate it to real time bandwidth (RTBW). The 
RTBW is the frequency span at which the FFT processing time equals the time record length, 
and all input data are included in the average. However, if you increase the span past the 
RTBW, the record length becomes shorter than the FFT processing time. Time records are no 
longer contiguous, and some input data is missed. Therefore, you can overlap records only 
when measuring below the RTBW, because the time record length must be longer than the 
FFT processing time to achieve any overlap. 
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PURPOSE OF THIS CHAPTER 

The purpose of this chapter is to show you the details of using the HP 3562A's log resolution 
mode. For an introductory discussion of the uses of this mode, please refer to the User's Guide 
at the beginning of this manual. 

This chapter shows you how to: 

1. select measurements and displays 

2. set frequency spans 

3. set up the source 

4. set up averaging 

5. view the input signals 

To keep track of where you are while setting up measurements, fold out the measurement 
setup checklist at the end of this chapter. 

GETTING STARTED IN THE LOG RESOLUTION MODE 

To put the HP 3562A in the log resolution mode, press MEAS MODE. When its menu 
appears, press LOG RES.-No menu appears after you press this softkey, but the instrument 
configures itself to the log resolution mode: 

Several differences between this mode and linear FFT measurements should be noted: 

Frequency spans are limited to 1,2,3, 4 or 5 decades, and the resolution is always 
80 linesldecade. 

Log resolution uses a predefined windowing function for all measurements, so 
windows are not selectable. 

Overall measurement time is determined by the time required to measure the lowest 
decade. 

Triggering and time averaging are not applicable to log resolution. (Delayed trigger- 
ing can be used when measuring throughput files from disc; see Chapter 6 for more 
information.) 

Filtered time and filtered spectrum displays are not available. 

The log resolution mode is optimized for wide-band frequency response measurements. The 
trade-off required is a loss of accuracy in power spectra of discrete frequencies. 
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HOW LOG RESOLUTION IS MEASURED 

This section gives a brief overview of the log resolution measurement process. While it is not 
necessary to read this section, it is important to understand the measurement process when 
interpreting overlap processing and real time bandwidth in the log resolution mode. 

To understand how the HP 3562A measures with log resolution, start with a one-decade 
example, at the 10 Hz to 100 Hz span. The analyzer's first step is to make an 801-point linear 
resolution measurement from 0 to 100 Hz. (This 0 Hz start frequency is important for multi- 
decade measurements.) It then takes the 720 points from 10 Hz to 100 Hz and combines these 
to produce 80 logarithmically-spaced lines for the decade. The number of linear points com- 
bined to produce one log point increases logarithmically from log line 1 to log line 80. The 
shape of the log resolu:,cjn window varies from the beginning of the decade to the end; figure 
2-1 shows a representative window. 

3 8 3 3 4 0  4 1 

L ~ n e  N u m b e r  

Figure 2-1 The Log Resolution Window 

When we increase the span to perform multi-decade measurements, the log resolution mode 
measures decades in parallel. The analyzer's digital filter has two channels for each input 
channel: one side'for real and another for imaginary. However, if our start frequency is 0 Hz, 
the data are all rea! and we have one side of the filter available for other tasks. (This explains why 
the initial linear resolution measurement always starts at 0 Hz.) Log resolution takes advantage 
of the ava~lable channei by sending the first decade through one side of the filter and all higher 
decades through the other side. 
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In a 3-decade measurement, for exarnple, the first decade is measured on one side, and the 
second and third decades are measured on the other side. (This description applies to a single 
input channel; it is repeated on the other input channel if both Channel 1 and Channel 2 are 
active.) It is possible to measure more than one of the higher decades in parallel with the lowest 
decade because the lowest decade has the longest time record length, and several higher 
spans (having shorter time records) can be measured in less time than the lowest. Figure 2-2 
illustrates this action on a 3-decade span from 10 Hz to 10 kHz. 

Figure 2-2 Log Resolution Parallel Processing 

This parallel processing is important to understand when interpreting overlap processing 
and real time bandwidth (RTBW) in the log resolution mode. It is obvious from figure 2-2 that 
overlap processing in the usual sense can be achieved only on onedecade spans. You can 
still overlap in multi-decade measurements, but only the first decade is overlapped. 

The same constraint applies to RTBW. In log resolution, only one-decade measurements can 
be made in real time. Referring to figure 2-2 again, any portion of the input signal above the first 
decade would be missed in the interval between the end of decade 3, and the beginning of 
decade 2,. Furthermore, decade 2 is ignored while decade 3 is processed and vice versa. 

Overlap processing and RTBW are discussed individually in "Frequency Spans in the Log 
Resolution Mode" later in this chapter. 
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SELECTING LOG RESOLUTION MEASUREMENTS 

To select measurements in the log resolution mode, press SELECT MEAS to display the 
following softkey menu: 

pi: 1 Selects the frequency response measurement. 

1 POWER Selects the power spectrum measurement. 
SPEC 

CH 1&2 Activates both channels. 
ACTIVE 

CH I Activates Channel 1 1 ACTIVE 1 
1 1 Activates Channel 2. 

First choose the measurement, then the active channel(s). For example, to measure a power 
spectrum on Channel 1, press POWER SPEC, then CH 1 ACTIVE. Keep in mind that for 
averaged measurements these two selections must be made before the measurement is 
started. If you want to change either selection, the measurement must be restarted. The 
dual-channel FREQ RESP measurement automatically selects CH 1&2 ACTIVE. 

The next two sections of this chapter d~scuss these two measurements and the11 assoc~ated 
displays. Each measurement offers addit~onal displays derived from the measured data. 
Displays can be selected before, during or after measurements. 
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THE FREQUENCY RESPONSE MEASUREMENT 

The frequency response measurement, often called the "transfer function," is the ratio of a 
system's output to its input and provides both magnitude and phase information as a function 
of frequency. (The phase response can be viewed by pressing PHASE in the COORD menu.) 
In the HP 3562A, the signal on Channel 1 is assumed to be the system's input, and signal on 
Channel 2 is assumed to be its output. To select the frequency response measurement, press 
SELECT MEAS followed by the FREQ RESP softkey. 

To select a display for this measurement, press MEAS DlSP to display the following menu: 

FREQ 
RESP 

COHER 

POWER 
SPEC1 

POWER 
SPEC2 

CROSS 
SPEC 

AUTO 
MATH . -  . 

Displays the frequency response. When default and coor- 
dinates are active, this displays frequency on the X-axis 
and gain on the Y-axis. 

Calculates and displays the coherence of the frequency 
response measurement. 

Displays the power spectrum measured on Channel 1 

Displays the power spectrum measured on Channel 2. 

Displays the cross spectrum. 

Displays the trace calculated with the auto math table; see 
"Auto Math" in Chapter 9. Note that this softkey label .-A - - 

might be replaced by a user-defined label. 

The following accuracy specifications apply to log resolution fequency response 
measurements: 

Amplitude: + 0.2 dB 
Phase: + 0.5 degrees 
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The Frequency Response Display 

Frequency response in the HP 3562A is calculated as the ratio of the cross spectrum to the 
Channel 1 power spectrum: 

where: Gx, is the cross spectrum 
GXx is the Channel 1 power spectrum 

Figure 2-3 shows the response of a filter as characterized with the frequency response display. 
This example used the default coordinates and units; refer to Gnapter 8 for information on 
selecting other coordinates or units for the display. To select this display, press MEAS DISP, 
followed by the FREQ RESP sofikey. 

Overlap Percentage for Lowest 
Decade \ 

Measurement 

Figure 2-3 The Frequency Response Display 
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The Coherence Display 

Coherence shows the portion of the output power spectrum related lo the input spectrum, 
according to the following formula: 

where: G,, is the cross spectrum * . G,, IS its complex conjugate 
Gxx is the Channel 1 power spectrum 
G,, is the Channel 2 power spectrum 

It is an indication of the statistical validity of a frequency response measurement. Coherence is 
measured on a scale of 0.0 to 1.0, where 1.0 indicates perfect coherence. Coherence values 
less than unity are caused by system nonlinearities, extraneous noise and uncorrelated inputs. 
Because coherence is normalized, it is independent of the shape of the frequency response 
function. To select this display, press MEAS DISP, followed by the COHER softkey. 

Figure 2-4 shows the coherence of the frequency response function shown in figure 2-3. 

Uncorrelated Noise Injected into 
Measurement Showed Up as Poor 

L O 9  HZ 
Coherence 

1 k 

Figure 2-4 The Coherence Function Display 
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The Power Spectrum Display 

This display shows the power spectrum of the input signal. The power spectrum is the FFT of 
the input signal multiplied by its complex conjugate. For an example of this display, please refer 
to figure 2-6. To select this display, press MEAS DISP, followed by the POWER SPEC1 or 
POWER SPEC2 softkeys. 

The power spectrum displays are offered here as a convenient means of viewing the spectra 
after taking a frequency response measurement. If you want only the power spectrum magni- 
tude display, the power spectrum measurement is faster; see "The Power Spectrum Measure- 
ment" later in this chapter. 

The Cross Spectrum Display 

This display is computed by multiplying the complex conjugate of the spectrum on Channel 1 
by the spectrum on Channel 2:  

where: Fx * is the Channel 1 linear spectrum's complex conjugate 
F, is the Channel 2 linear spectrum 

The cross spectrum shows the amplitude product of the two spectra and the phase difference 
between them. To select this display, press MEAS DISP, followed by the CROSS SPEC soft- 
key. Figure 2-5 shows an example of the cross spectrum display. 

Measurement 

Figure 2-5 The Cross Spectrum Display 
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THE POWER SPECTRUM MEASUREMENT 

The power spectrum measurement shows the input signal in the frequency domain. It is 
computed by multiplying the FFT of the signal by its complex conjugate: 

where: F, is the linear spectrum 
F, * is its complex conjugate 

This measurement is provided in addition to the frequency response measurement because 
the power spectrum does not require the cross spectrum calculation and is therefore faster. To 
select the power spectrum measurement, press SELECT MEAS, followed by the POWER 
SPEC softkey. 

To select a display for this measurement, press MEAS DlSP to display the following menu: 

POWER 
: SPEC1 

POWER 
SPEC2 

AUTO 
MATH 

Displays the power spectrum measured on Channel 1. 
(This softkey appears if Channel 1 is active.) 

Displays the power spectrum measured on channel 2. 
Vhis softkey appears if Channel 2 is active.) 

Displays the trace calculated with the auto math table; see 
"Auto Math" in Chapter 9. Note that this softkey label 
might be replaced by a user-defined label. 

Severa! accuracy specifications apply to log resolution power spectiurn measuremenis. Tne 
initial measurement accuracy is +. 0, - 0.2 dB. Added to this are the Hann window used in the 
next stage of the measurement, which has amplitude errors up to + 0, - 1.5 dB, and the 
process used to combine linear resolution lines can contribute up to + 0, -1.76 dB error. 
Next, the adjustment needed to compensate for the fact that the discrete frequency lines do 
not always coincide with ideal log bandwidths can contribute up to + 1.72, - 2.30 dB. The 
maximum overall potential error is +1.72, - 5.76 dB. 

These specifications apply only to log resolution power spectrum measurements. This error in 
the power spectrum measurement occurs because the log resolution mode is optimized for 
broadband frequency response measurements. The log resolution frequency response rneas- 
urement has amplitude accuracy to + 0.2 dB and phase accuracy to t- 0.5 degrees. If you 
need to measure power spectra accurately, use the linear resolution mode. 
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The Power Spectrum Display 

The power spectrum display is selected by pressing MEAS DISP, followed by the POWER 
SPEC1 or POWER SPEC2 softkeys. Figure 2-6 shows an example of the power spectrum 
measurement and display. 

Figure 2-6 The Power Spectrum Display 
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FREQUENCY SPANS IN THE LOG RESOLUTION MODE 

The log resolution mode offers 50 frequency spans covering the range of 0.1 Hz to 100 kHz. 
The width of the frequency span is entered as an integer number of decades from one to five. 
The span's location in the frequency spectrum is determined by the start and stop frequencies. 

Setting the Frequency Span 

Pressing FREQ displays the following menu: 

FREQ 
SPAN 

START 
FREQ 

Allows you to set the frequency span, from 1 to 5 decades, 
using the Entry group. You can also enter the span imme- 
diately after pressing FREQ. 

Allows you to set the start frequency, from 0.1 Hz to 10 
kHz, using the Entry group. 
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Table 2-1 Frequency Spans in the Log Resolution Mode 

Span 
(in decades) 

Start 
Frequencies 

0.1 Hz 
0.2 Hz 
0.5 Hz 

1 Hz 
2 Hz 
5 Hz 

10 Hz 
20 Hz 
50 Hz 

100 Hz 
200 Hz 
500 Hz 

1 kHz 
2 kHz 
5 kHz 

10 kHz 

1 Hz 
2 Hz 
5 Hz 

10 Hz 
20 Hz 
50 Hz 

100 Hz 
200 Hz 
500 Hz 

1 kHz 
2 kHz 
5 kHz 

10 kHz 
20 kHz 
50 kHz 

100 kHz 

10 Hz 
20 Hz 
50 Hz 

100 Hz 
200 Hz 
500 Hz 

1 kHz 
2 kHz 
5 kHz 

10 kHz 
20 kHz 
50 kHz 

100 kHz 
- 
- 
- 

Stop Frequencies 

100 Hz 
200 Hz 
500 Hz 

1 kHz 
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Chapter 2-Using the Log Resolution Mode 
FREQUENCY SPANS IN THE LOG RESOLUTION MODE 

Real Time Bandwidth 

The real time bandwidth (RTBW) is the maximum frequency span you can measure without 
missing input data. At spans greater than the RTBW, the instrument's processing time exceeds 
its data collection time and part of input signal is ignored while the previous time record is 
processed. When measuring periodic signals, the RTBW is not important because any data 
lost in one record will be repeated in the next record. However, RTBW is very important when 
measuring nondeterministic signals. In the log resolution mode, only one-decade rneasure- 
ments can be made in real time. To achieve the greatest possible RTBW, activate fast averag- 
ing (in the AVG menu) and select the single display format (the SINGLE key). The message 
"Real Time'' is displayed at the end of the measurement if there were no gaps in the data. 

NOTE 

The HP 3562A double-buffers the input signals, so I -  and 
2-average measurements are always in real time. 
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THE SOURCE OUTPUT IN THE LOG RESOLUTION MODE 

THE SOURCE OUTPUT IN THE LOG RESOLUTION MODE 

The source is used to stimulate devices under test. The HP 3562A offers two source outputs 
in the log resolution mode: random noise and fixed sine. Because the noise source is band- 
limited (at spans 2 160 mHz), the power.remains constant with respect to the frequency span 
selected and out-of-band excitation is minimized. 

Selecting a Source Output 

Pressing SOURCE displays the following menu: 

SOURCE 
LEVEL 

DC 
OFFSET 

- 
SOURCE 

OFF 

RANDOM 
NOISE 

FIXED 
SINE 
- 

Allows you to set the amplitude level of the source Use the 
Entry group to set the level between - 5 V  and + 5V. Note 
that the combined ac plus dc level is limited to F 10V. The 
default level is OV. 

Allows you to add a positive or negative offset constant to 
the source output signal. The offset is limited to 10V minus 
the source level; the combined ac and dc level is limited to 
1 OV 

Turns the source output off. If source protection is on, the 
source ramps off gradually. See "Source Protection" fol- 
lowing this menu. 

Selects the random noise output; this is the default selec- 
tion at power-on and after resetting. 

Selects the fixed sine output and allows you to enter the 
frequency from 64 pHz to 100 kHz; the default is 1 2 5  Hz. 

Why Two Diffzrent Source Outputs 

Random noise supplies true random noise at the selected level across the selected frequency 
range. Random noise is often used to obtain a fast estimate of a system's frequency response 
at the current operating point. Random noise does not characterize nonlinearities because the 
device under test is excited differently each measurement, so averaging over a number of time 
records tends to reduce the effects of nonlinear distortion in the measurement. Note that enter- 
ing a source level in volts peak sets the maximum noise peak that is likely to occur. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 2-Using the Log Resolution Mode 
THE SOURCE OUTPUT IN THE LOG RESOLUTION MODE 

Fixed sine supplies a constant frequency sine wave at the specified source level. A fixed sine 
output is used to excite a device under test at a single frequency. 

Selection of a source output depends on the nature of the device under test, time versus 
accuracy trade-offs, and your measurement objectives. For example, if you want a fast meas- 
urement covering the entire frequency range of the network simultaneously, random noise 
should be used. If you want an accurate response measurement at one particular frequency, 
fixed sine should be used. In general, select the source stimulus that most nearly approximates 
the device's normal input. 

Source Protection 

Switching source types or changing the output level can potentially damage devices under 
test. To help you avoid this, the HP 3562A offers source protection. Protection causes the 
source to ramp from its current level to the desired level, rather than changing instantaneously. 
When active, ramping occurs whenever the source level is changed or its effective output 
power can potentially change: if the source is turned on or off or the measurement mode, 
source output type, frequency span, source level, or dc offset is changed. 

To activate source protection, press the SPCL FCTN key followed by the SOURCE PROTCT 
softkey to display the following menu: 

PROTCT Activates source protection. 
O N E .  1 .  - 

I 
RAMP I Allows you to enter the ramp time for the source tQturn off 
TIME or change levels. Ramp iime is siored in nonvolatile mern- 

ory and is not affected by power-down or reset. 

RETURN I Redisplays the SPCL FCTN menu. 

The state of PROTCT ON OFF and the value of RAMP TlME are not affected by reset or 
power-down. 

When you change source types with protection activated, you must reenter the source level. 
This extra step, together with the ramp time, prevents you from supplying an unexpected 
excitation to a device under test. Note that changing the source level or dc offset with the Entry 
knob defeats source protection. 
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AVERAGING IN THE LOG RESOLUTION MODE 

AVERAGlNG IN THE LOG RESOLUTION MODE 

Averaging improves the measurement and analysis of signals that are purely random or mixed 
random and periodic. Both stable (often called rms) and exponential averaging are available 
in the log resolution mode, as well as the peak hold and peak continuous functions. A com- 
parison of these four functions and descriptions of all the averaging features are provided after 
the following discussion of the AVG menu. 

Setting Up Averaging 

To set up averaging, press AVG, which displays the following menu: 

NUMBER 
AVGS 

STABLE 
(MEAN) 

PEAK I HOLD 

- -. 
CONT I PEAK 

NEXT 

Allows you set the number of averages you want, from 1 to 
32 767, using the Entry group. The number of averages 
can also be entered immediately after AVG is pressed. 

Turns off all averaging functions. If this is prssed while an 
averaged measurement is in progress, the measurement 
pauses. 

Selects stable averaging. 

Selects exponential averaging. 

Selects the peak hold function. 

.- 
~elects the continuous peak function. 

Displays the next level of the AVG menu. 

Select~ng an averagmg type starts the measurement. 

Pressing NEXT in the AVG menu displays the next level of the menu: 

OV REJ Selects automatic overload rejection. 

OVLR P% Allows you to set the overlap percentage from 0 to 90%, 
using the Entry group. The default is 0%. 

RETURN I Redisplays the first level of the AVG menu. 

FST AV 
ON gFJ 

Selects fast averaging 
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AVERAGING IN T!iE LOG RESOLUTION MODE 

Measurements with Averaging Off 

When averaging is off (the AVG OFF softkey is active), the analyzer makes continual measure- 
ments with one average, erasing the previous display. The overlap processing achieves the 
greatest possible overlap percentage, regardless of the percentage you may have entered. 
Overload rejection is ignored when averaging is off. 

Why Four Averaging Functions? 

Stable averaging weights old and new data records equally to yield the arithmetic mean for 
the number of averages selected. It displays the result of each intermediate average (if fast 
averaging is oft) and stops the measurement after the selected number of averages have been 
calculated. Stable averaging is calculated with the following formula: 

where A, = cumulative average 
D, = current quantity 

n = number of averages 

Exponential averaging weights new data more than old to maintain a moving average, rather 
than the cumulative result provided by stable averaging. It displays the result of each intermedi- 
ate average (if fast averaging is off). Exponential averaging continues until 32 767 averages 
have been taken or the measurement is paused. The number of averages is still important 
with exponential averaging because the weighting of new versus old data is dependent on 
thenumber entered with NUMBER AVGS. As the number of averages increases, new time 
records are weighted less. Note also that exponential averages selects the next highest power 
of two (2, 4, 8,16 etc.) as the number of averages. For example, i i 25 averages are requested, 
the measurement uses 32 (F). Exponential averaging is calculated with the following formula: 

where: A, = cumulative average 
D, = current quantity 

n = number of averages 

The peak hold function differs from stable and exponential averaging by showing the max- 
imum values that occurred at each of the display lines during the measurement period, rather 
than the average values. It stops after the selected number of measurements have been made 
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AVERAGING IN THE LOG RESOLUTION MODE 

The  peak continuous function performs the same operation as peak hold except it con- 
tinues indefinitely until paused by the user. 

Selecting an averaging type depends on your input data and what you need to learn from the 
measurement. For example, exponential averaging may be selected to track a varying input 
signal because it weights new data more than old, while the peak continuous function could 
be used to monitor and record noise peaks or frequency drift. 

If PAUSE CONT is pressed while the measurement is in progress, the measurement stops at 
the completion of the current average. If PAUSE CONT is pressed again, the measurement 
continues with the next average. If the measurement is restarted rather than continued, it 
begins with the first average. 

Overlap Processing 

Overlap processing analyzes data in segments containing part old data and part new data. It 
offers the advantage of a better statistical estimate with fewer averages by reducing the effects 
of windowing and leakage. The HP 3562A allows overlap processing from 0 to 90% of the 
time record. The default at power-on and after presetting is 0%. In the log resolution mode, 
overlap processing applies only to the lowest decade in multiple-decade measurements. 
To select overlap processing, press AVG, followed by the NEXT softkey, followed by the 
OVRLPVo softkey, then enter the percentage using the Entry group and the ENTER softkey. 
For unaveraged measurements, the analyzer measures at the maximum possible overlap. 

In some cases, the analyzer cannot achieve requested overlap percentages (this is a function 
of time record length). The actual percentage achieved is displayed at the completion of each 
average. In any case, the actual percentage is less than or equal to the selected percentage. 

NOTE 

For a detailed discussion of overlap processing and real time 
bandwidth, please refer to Hewlett-Packard Application 
Note 243. Copies may be obtained from your HP Sales 
Representative. 

Overload Rejection 

If the magnitude of a signal exceeds the input range (see Chapter 7 under "Setting the Input 
Range"), the time record containing this signal will distort the measurement if it is included in 
the average. To avoid this, the HP 3562A can automatically reject any time records containing 
such data. To select overload rejection, press AVG, followed by the NEXT softkey, then press 
the OV REJ softkey to ON. The message "Data Rejected" is displayed when a record is 
rejected. If records are rejected, the analyzer continues to measure and average until it collects 
the requested number of undistorted records. 
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AVERAGING IN THE LOG RESOLTION MODE 

Fast Averaging 

Fast averaging causes the HP 3562A to measure and average as fast as possible without 
stopping to update the display every time an intermediate average is calculated. The display is 
not updated until the specified number of averages have been calculated; the message "Fast 
Averaging" is displayed in the lower right corner of the screen to advise that fast averaging is in 
effect. To activate fast averaging, press AVG, followed by the NEXT softkey, then press the FST 
AV softkey to ON. Fast averaging can be activated and &activated during a measurement, 
allowing you to check the measurement's progress. 

MOTE 

Fast averaging must be enableu to ensure maximum real 
time bandwidths. 
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Viewing the Input Signals 

The VlEW INPUT key allows you to look at the input signals before they are filtered or meas- 
ured. These displays can be viewed at any time, even when the measurement is in progress. 
The input displays can be used to verify the presence of input signals or to compare an input 
signal with a measurement display. The view input displays are also helpful when manually 
setting the input range. To select these displays, press VlEW INPUT to display the following 
menu: 

INPUT 
TIM El  

Displays the time domain data on Channel 1 

INPUT 
TIM E2 

Displays the time domain data on Channel 2. 

INPUT 
. . SPEC1 

VIEW 1 Disables clpdatinr~ of the view input displays. 
OFF 1 

Displays the full-span frequency spectrum (FFT) of the 
Channel 1 time domain data. 

INPUT 
SPEC2 

If you are unable to obtain a measurement display, it is helpful to select the input time displays 
to see if a signal is actually reaching the instrument. In the log resolution mode, the input 
spectrum displays show the full-bandwidth signals transformed to the frequency domain with 
the FFT using the Hann window. Note that these are displayed in linear resolution. 

Displays the full-span freuency spectrum (FFT) of the 
Channel 2 time domain data. 
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MEASUREMENT SETUP CHECKLIST 

Here are the steps to set up log resolution measurements: 

I. Select log resolution mode: press MEAS MODE followed by LOG RES. 
(page 2-1) 

2. Select measurement and active channel@): use the SELECT MEAS menu. Dis- 
plays can also be selected now in the MEAS DlSP menu. (page 2-2) 

3. Set the frequency span: use the FREQ menu. (page 2-11) 

4. Set up the source: use the SOURCE menu. If necessary, set up source protec- 
tion in the SPCL FCTN menu. (page 2-14) 

5. Set up averaging: use the AVG menu. (page 2-16) 

6. View the input signals (if necessary): use the VIEW INPUT menu. (page 2-20) 

7. Set up the inputs: refer to Chapter 7 for range, calibration, coupling and 
engineering units. 

8. Start the measurement: press START. (The measurement will have been in pro- 
gress already if averaging is off.) 

9. Select other displays (if necessary): use the MEAS DlSP menu. (page 2-2) 
. - - - . - - . . - 

10. Use the display and marker features (if necessary): refer to Chapter 8 for 
instructions. 
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PURPOSE OF THIS CHAPTER 

This chapter shows you the details of using the HP 3562A's swept sine mode. In this mode, 
the analyzer outputs a sine wave which is stepped across the frequency span. You can set the 
number of steps, or measurement points, by specifying the sweep resolution. Because the 
sweep is phase-continuous, the measurement accurately characterizes phsse response. For 
an introductory discussion of swept sine, please refer to the User's Guide at the beginning of 
this manual. 

This chapter shows you how to: 

1. set up the swept sine receiver 

2. set the frequency span and resolution 

3. set up the swept sine source 

4. set up averaging and integration 

5. use the four automatic features in swept sine 

6. select measurement displays 

7. view the input signals 

To keep track of where you are while setting up measurements, fold out the measurement 
setup checklist at the end of this chapter. 

GETTING STARTED IN THE SWEPT SINE MODE 

To put the HP 3562A in the swept sine mode, press MEAS MODE then SWEPT SINE. This 
selects the swept sine mode and displays the menu used to set up the swept sine receiver, as 
explained in the next section. 
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SETTING UP THE SWEPT SlNE RECEIVER 

SETTING UP THE SWEPT SINE RECEIVER 

The swept sine receiver measures the output of the system under test and compares it to. the 
input applied by the source. To set up the receiver, press SWEPT SlNE in the MEAS MODE 
menu. This displays additional softkeys at the bottom of the MEAS MODE menu: 

LINEAR 
SWEEP 

LOG 
SWEEP 
- 
A GAlN 
ON 

A GAlN 
SELECT 

Selects a linear sweep. 

See "Linear and Log Sweeps" 
following this menu. 

Selects a logarithmic sweep. 

Activates auto gain; see "Auto Gain" following this menu. 
This also displays the A GAIN SELECT softkey. 

Displays the auto gain functions menu; see "Auto Gain" 
following this menu. (This softkey appears only when A 
GAlN ON OFF is ON.) 

Linear and Log Sweeps 

The choice between Lli\iEAR SWEEP and LOG SWEEP must be made before the measure- 
ment is started. (Any time you press the yellow START key the sweep starts again:) If a trace is 
originally measured or synthesized with linear resolution then converted to a log scale using 
the LOG X coordinates, points in the resultant trace will not be distributed proportionately. To 
achieve true log distribution, the original trace must have log resolution. The reverse is true for 
converting log traces to linear scale using the LIN X coordinate. See "Selecting Display Coordi- 
nates" in Chapter 8 for more information on the LOG X and LIN X coordinates. Note that the 
sweep rate and resolution values are converted to linear or log values (i.e., Hertz or octaves1 
decades) when the sweep type is changed. 
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SETTING UP THE SWEPT SINE RECEIVER 

Auto Gain 

The HP 35624's auto gain feature is designed to exclude dis- 
torted data from the measurement. Because it sweeps past 
each point before determining whether the source level is 
appropriate, it may not protect the system under test from 
damage caused by excessive signallevels. Use extreme cau- 
tion when exciting systems with potentially high output levels. 

The auto gain feature causes the HP 3562A to vary the source level in order to maintain a 
constant amplitude on one of the input channels. You can select either Channel 1 or Channel 2 
as the reference. In addition, you can specify the reference level for the selected channel. 
Figure 3-1 shows the operation of the auto gain feature. 

Measure Current 
Poinl Usmg Presenl 

Source Level 

Source Level Based 
On UserXJeiined 

Relerence Level and 
Rerpanre ol Device 

Under Tesl 

I Source Limil Level. I 1 Whicheve; 1s Lower 1 

-4s.. 
/source Level \. 

?,,al uaxtmum > 
? 

Figure 3-1 Auto Gain 
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SETTING UP THE SWEPT SINE RECEIVER 

Press A GAlN ON OFF to ON to display the A GAlN SELECT softkey. Pressing A GAlN 
SELECT displays the following menu: 

- 
REF 

CHAN 1 

REF 
CHAN 2 

REF 
LEVEL 

SOURCE 
LIMIT 

RETURN 

Selects Channel 1 as the reference channel; see "The 
Reference Channel" following this menu. 

Selects Channel 2 as the reference channel; see "The 
Reference Channel" following this menu. 

Used to enter the reference level for the reference chan- 
nel; see "The Reference Channel" following this menu. 

Used to enter the source limit value; see "Limiting the 
Source Output" following this menu. 

Redisplays the MEAS MODE menu. 

The Reference Chmnel When auto gain is active, the HP 35E2A adjnsts the !eve! of the 
swept sine source output to maintain the specified reference level (entered with REF LEVEL). 
By selecting Channel 1 as the reference, a constant input signal level can be maintained to the 
system under test. By selecting Channel 2 as the reference, a constant signal level can be 
maintained at the output of the system under test. The reference level can be set from 5 mV 
to 31.5 Vpk. 

Limiting the Source Output Because auto gain can adjust the source output level to 
maintain the reference level, it is sometimes necessary to place a limit on the source level. 
This may be needed to limit input levels (to prevent damage to the system under test) or out- 
put levels (to prevent distortion caused by overloading the HP 3562A's inputs). The source 
can be limited from 5 mV to 5V; the default value is 5 mV. (The source level changes in 5 mV 
increments.) 
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FREQUENCY SPANS IN THE SWEPT SINE MODE 

The HP 3562A's frequency span in the swept sine mode ranges from 64 pHz to 100 kHz. 
Unlike the other three measurement modes, there are no preset spans in swept sine. Pressing 
FREQ displays the following menu: 

FREQ 
SPAN 

START 

[;R 

STOP 
FREQ 

RESLTN 

RESLTN 
AU FIX 

SWEEP 
RATE. - 

Used to enter the frequency span, using the Entry group. 
You can also enter the span immediately after pressing 
FREQ. 

Used to enter the start frequency, not less than 64 pHz, 
using the Entry group. Note that the start frequency can- 
not be specified higher than stop frequency. 

Used to enter the center frequency, using the Entry 
group. 

Used to enter the stop frequency, not greater than 100 
kHz, using the Entry group. Note that the stop frequency 
cannot be specified lower than the start frequency. 

Used to set the sweep resolution; see "Sweep Rates and 
Resolution" following this menu. 

Selects auto or fixed resolution; see "Sweep Rates and 
Resolution" following this menu. 

Used to set the sweep rate. This softkey is duplicated'in 
the SOURCE menu so that you can change the sweep 
rate while the sweep is in progress. See "Sweep Rates 
and Resolution" following this menu. 

The frequency softkeys are easy to use if you treat startlstop and spankenter as separate 
pairs. Specify the frequency by entering start and stop frequencies or by entering center 
frequency and span. Note that these four softkeys are interrelated; changing one may affect 
some or all of the others. 

To simplify frequency entries, you can press FREQ SPAN, START FREQ, CENTER FREQ or 
STOP FREQ then enter the start and stop frequencies separated by a comma. For example, to 
set up  span from 100 Hz  to 200 Hz, you can press FREQ SPAN followed by 100,200 Hz. 
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FREQUENCY SPANS IN THE S W E P T  SINE MODE 

Sweep R a t e s  a n d  Reso lut ion  

The sweep rate determines the speed at which the measurement sweeps across the given 
frequency span. The resolution defines the distance between measurement points in the fre- 
quency domain. The rate and the resolution are inversely proportional, resulting in a trade-off 
between measurement time and resolution. Consequently, fast measurements risk losing data 
that fall between measurement points. Note that defining resolution in Hzlpoint or in pointslsweep 
are two ways of accomplishing the same result. For example, a frequency span of 500 Hz 
with 100 pointslsweep yields 5 Hzlpoint. Table 3-1 shows the available resolution settings. 

Table 3-1 Resolution Settings in Swept Sine Mode (pointslsweep) 

Figure 3-2 shows a band-pass filter measured with 1 Hzlpoint resolution and again with 10 Hzlpoint 
resolution. Note the differences in the traces and sweep times. The overall sweep time, as 
indicated in the instrument state display, is equal to the span divided by the sweep rate. 

FREU RESP 
24.0 /Trace Grids Not Plotted for Clarity 

n 

Better Characterization of Network 
Due to Increased Resolution. 

- Poor Characterization Due to 
Coarse Resolution. 

- 

- 

Figure 3-2 Effect of Changing the Resolution 

The SWEEP RATE softkey in the SOURCE menu is identical to the one in this menu. It 
is repeated because the SOURCE menu is generally used while the measurement is in 
progress, giving you the option of changing the sweep rate (and, indirectly, the resolution) 
during the sweep. 
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SETTING UP THE SWEPT SlNE SOURCE 

Auto Resolution 

Auto resolution, selected by pressing RESLTN AU FIX to AU, causes the HP 3562A to 
increase the resolution during rapidly changing portions of the measurement. This reduces the 
possibility of skipping over a narrow resonance, for example, without slowing the overall meas- 
urement with a resolution not required for the entire sweep. Figure 3-3 explains the operation of 
the auto resolution feature. The minimum resolution is set with the RESLTN softkey. 

Measure and Store 
First Point 

Current Point 
and Compare 

lo Previous Point 

Transfer Function 
ange: ..-. / I Variance I 

Adjust Spacing To 
Anticipate Change 

Figure 3-3 Auto Resolution 
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SETTING UP THE SWEPT SlNE SOURCE 

The source menu controls the level and direction of the sweep. Any of the source parameters 
may be changed while the sweep is in progress. You can change the sweep rate or direction, 
put the sweep on hold, or use manual sweep without degrading the quality of the measure- 
ment. (Changing the source level or dc offset may degrade the measurement, however.) 
Pressing SOURCE displays the following menu: 

SOURCE 
LEVEL 

DC 
OFFSET 

SOURCE 
OFF 

SWEEP 
UP - 

SWEEP 
DOWN 

SWEEP 
HOLD 

MANUAL 
SWEEP - 

SWEEP 
RATE 

Used to enter the amplitude level of the source. Use the 
Entry group to set the level between - 5V and + 5V. 

Allows you to add a positive or negative dc offset to the 
source output. The offset is limited to 10 volts minus the 
source level; the combined ac and dc level is limited to 
+ 10 volts. 

Disables the source output. If source protection is on, the 
source ramps off gradually. See "Source Protection" 
following this menu. 

Cau'ses the measurement to sweep up in frequency, from 
the current sweep position to the specified stop 
frequency. 

Causes the measurement to sweep down in frequency, 
from the current sweep position to the specified stop 
frequency. 

Stops the sweep at the current measurement point. The 
instrument continues to meaur_e and display the meas- 
ured value, but the sweep does not continue until SWEEP 
UP or SWEEP DOWN is pressed. See "Sweep Hold ver- 
sus Manual Sweep" h!lowing this mew.  

Allows you to move the measurement pomt with the Entry 
group knob. The instrument then measures at the point 
you selected. See "Sweep Hold versus Manual Sweep" 
following this menu. 

Allows you to set the sweep rate. This softkey is identical 
to SWEEP RATE in the FREQ menu and is duplicated 
here because this is the menu normally active while the 
sweep is in progress. Changing the sweep rate also 
changes the resolution; see "Sweep Rates and Resolu- 
tion" earlier in this chapter for more information. 

Sweep Hold versus Manual Sweep 

The sweep hold feature allows you to pause the sweep at any point while continuing to meas- 
ure the input signals. It measures the signal at the given point, calculates the specified number 
of averages, then takes a new measurement at the same point. This cycle continues indefi- 
nitely. Keep in mind that sweep hold does not accumulate averaged data; each measurement 
is replaced when the next measurement is completed. 
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The manual sweep feature allows you to move the sweep point using the arrow keys or the 
knob in the Entry group. Manual sweep also provides much higher resolution than sweep 
hold. Contrary to sweep hold, manual sweep does accumulate measurement data in one 
continuous average. You can also enter a measurement frequency for manual sweep directly 
using the 0-9 keys. 

Source Protection 

Switching source types or changing the output level can potentially damage devices under 
test. To help you avoid this, the HP 3562A offers source protection. Protection causes the 
source to ramp from its current level to the desired level, rather than changing instantaneously. 
When active, ramping occurs whenever the source level is changed or its effective output 
power can potentially change: if the source is turned on or off or the measurement mode, 
source output type, frequency span, source level, or dc offset is changed. 

To activate source protection, press the SPCL FCTN key followed by the SOURCE PROTCT 
softkey to display the following menu: 

PROTCT 
ON OFF 

Activates source protection. 

RAMP I 
TIME 

RETURN 

Allows you to enter the ramp time for the source to turn off 
or change levels. Ramp time is stored in nonvolatile mem- 
ory and is not affected by power-down or reset. 

Redisplays the SPCL FCTN menu. 

The state of PROTCT ON OFF and the value of RAMP TIME are not affected by reset or power- 
down. 

When you change source types with protection activated, you must reenter the source level. 
This extra step, together with the ramp time, helps prevent you from supplying an unexpected 
excitation to a device under test. 
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AVERAGING AND INTEGRATION IN THE SWEPT SINE MODE 

The HP 3562A allows you to control both the integration time and the number of averages per 
point. Pressing AVG displays the following menu: 

NUMBER 
AVGS 

INTGRT 
TIME 

FIXED 
INTGRT 

Used to enter the number of averages per point, from 1 to 
32 767. See "Selecting the Number of Averages" follow- 
ing this menu. 

Used to enter integration time, from 1 rns to 32 767 s. 
Default is 50 ms. See "Setting the Integration Time" 
following this menu. 

Activates auto integration and is used to enter variance 
threshold. See "Auto versus Fixed Integration" following 
this menu. This value is saved with the state but is not 
shown in the display. 

Deactivates auto integration. 

Selecting the Number of Averages 

Averaging calculates the arithmetic mean of all the measurements made at a given measure- 
ment point. For example, if 5 is the selected number of averages, each point in the sweep is 
measured 5 times, and the results at each point are averaged (the 5 results added together 
then divided by 5). 

Averaging helps to decrease the variance in a measurement and enables the HP 35628 to 
make a good coherence estimate (see "The Coherence Display" later in this chapter). Select- 
ing the number of averages is a trade-off between noise reduction and measurement time: 
increasing the number of averages increases the overall measurement time. 

NOTE 

In order to get a good coherence estimate, a minimum of 5 to 
70 averages must be made. If only 7 average (the default 
number) is made, the coherence estimate is meaningless. 

Auto versus Fixed lntegration 

Because it is often difficult to select optimum integration time for an entire sweep (integration 
increases needed at one point may unnecessarily slow the sweep at other points), the. 
HP 3562A offers auto integration. This feature causes the sweep to adjust integration so that 
variance is maintained below a user-set threshold. When auto integration is on (AUTO INTGRT 
is active), integration time can vary between a set minimum of about 500 ms to the maximum 
time you enter with INTGRT TIME: Figure 3-4 shows the operation of auto integration. 
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c +,.-+LA ,..,..on -- + L - . w - n h  
L ~ L G I  ~ a l i a n ~ ~  11 I I G ~ I  ~old ivith AUTC) INTGRT. AU~O integration will continue to integrate at 
each point until that variance is met or the maximum integration time (value of INTGRT TIME) is 
reached. 

Note that excessive marker activity during auto integration may force the integration routine to 
take more time than is necessary. Also, if auto integration is active and more than one average 
is selected, the auto integration routine will be performed for each average. 

Setting the Integration Time 

lntegration time is the amount of time that each point is measured. Because the HP 3562A 
uses Fourier integration to transform time data to the frequeincy domain, increasing integration 
time effectively narrows the bandwidth at each measurement point. The result is greater har- 
monic rejection and increased signal-to-noise ratios. 

lntegration time and the frequency at a given measurement point determine the number of 
cycles of the input signal integrated at that point. For example, an integration time of 100 ms at 
50 Hz yields 5 cycles (100 ms times 50 Hz). The integration time at each measurement point is 
rounded to the closest integral number of cycles equal to or greater than one. Due to settling 
considerations, if the algorithm detects a significant change in variance between points, it 
discards the last point, then remeasures it. 

Measure Point 
Using Minimum 
Integration Time 
(Approx. 0.3 Sec) 

Current 

a 3X Minimum 
lntegration 

Calculate Transfer 
Function Variance I Y Continue Integrating 

At Given Point At Current Point 

Varlance 

Value 
z User Set 

Accept Data, 
Move to Next 

u 

Figure 3-4 Auto lntegration 
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USlNG THE AUTOMATIC SWEPT SINE FEATURES 

This chapter has discussed three of the automatic swept sine features': gain, integration and 
resolution. In addition, the HP 3562A's autoranging feature operates differently in the swept 
sine mode, as shown in figure 3-5. 

Slart Sweep Q 

Slarl lntegration 
At Current Point 

Discard Data From 
Current Point. 

Range? Adjust Range 
Up 4 dB 

Current Point. 
Adjust Range 

I Wait For 
Integration 
To Finish I 

Discard Data From 
Current Point. 
Adjust Range 

Down 4 dB 

Did Input 
Level Fall 
Below Half Time c 

Accept Data. Discard Data From 
Move to Nexl Current Point. 

Measurement Point 
{Increment Current To Minimum 

Poim BY One) 

Finished 

- 

Figure 3-5 Autoranging in the Swept Sine Mode 

These four auto features are arranged in a hierarchy of operation. At each measurement point, 
the auto features are performed in the following order: 

I. range 

2. integration 

3. gain 

4, resolution 
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(This assumes, of course, that you have activated all four features. Inactive features are 
bypassed in the hierarchy.) If any of the features cause an adjustment to the instrument, the 
current measurement point is discarded and the hierarchy starts over. For example, assume 
the instrument is measuring a given point in the sweep. If the range, integration ti, ne and gain 
are acceptable (do not require adjustment), but the resolution is found to be too coarse, that 
measurement point is discarded. The resolution is then adjusted, the point is remeasured, and 
the hierarchy starts over again at autorange. When the measurement passes all four automatic 
checks, it proceeds to the next point in the sweep. 

THE SWEPT SINE FREQUENCY RESPONSE MEASUREMENT 

The swept sine mode offers the frequency response measurement, commonly known as the 
"transfer function." This is the ratio of a system's output spectrum to its input spectrum and 
yields both magnitude and phase as a function of frequency. In the HP 3562A. Channel I 
monitors thejnput (stimulus), and Channel 2 monitors the output (response). 

Because this is the only measurement in this mode, FREQ RESP is the only softkey thal 
appears when SELECT MEAS is pressed in the swept sine mode. Five display choices are 
derived from the data acquired with the frequency response measurement. To select one of 
these, press MEAS DiSP to display the following menu: 

FREQ 
RESP 

COHER 

POWER 
SPEC 1 

POWER 
SPEC 2 

CROSS 
SPEC 

AUTO 
MATH 

The default display when the frequency response meas- 
' 

urement is selected; see "The Frequency Response Dis- 
play" following this menu. 

- 

Calculates and displays the coherence of the frequency 
response function; see "The Coherence Display" follow- 
ing this menu. 

Displays the power spectrum of the signal on Channel 1; 
see "The Power Spectrum Displays" following this menu. 

Displays the power spectrum of the signal on Channel 2; 
see "The Power Spectrum Displays" following this menu. 

Displays the cross spectrum; see "The Cross Spectrum" 
following this menu. 

Displays the trace calculated w~th the auto math table; 
please see "Auto Math" in Chapter 9. Note that this soft- 
key label might be replaced by a user-defmed label. 
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The Frequency Response Display 

Figure 3-6 shows the response of a typical band-pass filter characterized by the frequency 
response display. 

Gain Axis 

Frequency Axis 

Figure 3-6 The Frequency Response Display 
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The Coherence Display 

This display shows the portion of the output power spectrum related to the input spectrum, 
according to the following formula: 

where: G is the cro& spectrum XY* . 
Gxy IS its complex conjugate 
Gxx is the Channel 1 power spectrum 
GYy is the Channel 2 power spectrum 

It is an indication of the statistical validity of a frequency response measurement. Coherence 
is measured on a scale of 0.0 to 1.0, where1.0 indicates perfect coherence. Coherence values 
less than unity are caused by system nonlinearities and extraneous noise (mostly the latter in 
swept sine because with a single input frequency there is little interference from intermodula- 
tion distortion). Because coherence is a statistical measure of the variance between bvo or 
more averaged values, at least two averages must be taken to yield a valid estimate (see 

( "Averaging and Integration in the Swept Sine Mode" earlier in this chapter to set up averaging). 

Figure 3-7 shows the coherence of the frequency response function shown in figure 3-6. 

(Scaled past 1.0 to clearly 
trace) 

Figuie 3-7 The Coherence Dispiay 
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The Power Spectrum Display 

This display shows the auto power spectrum, defined as the power level of the incoming signal 
at the measurement frequency for each point measured during the sweep. Figure 3-8 shows 
the individual power spectra used to calculate the frequency response display in figure 3-6. 
The upper trace is the power spectrum of the Channel 1 signal, and the lower trace is the 
power spectrum of the Channel 2 signal. 

- .  . . . 

Figure 3-8 The Power Spectrum Display 
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The Cross Spectrum Display 

This display is computed by multiplying the complex conjugate of the linear spectrum of the 
signal on Channel 1 by the linear spectrum of the signal on Channel 2. The cross spectrum 
shows propagation velocity as a function of frequency and is often used in acoustic intensity 
measurements. Figure 3-9 shows an example of the cross spectrum display. 

Figure 3-9 The Cross Spectrum Display 
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VIEWING THE INPUT SIGNALS 

The VlEW INPUT key allows you to look at the input signals before they are filtered or meas- 
ured. Appendix E explains how these displays are derived and how they differ from measure- 
ment displays. These displays can tje viewed at any time, even if the measurement is in 
progress, or the instrument is waiting for a trigger. The input displays can be used to verify the 
presence of input signals or to compare an input signal with a measurement display. The view 
input displays are also helpful when manually setting the input range. To select these displays, 
press VIEW INPUT to display the following menu: 

INPUT 
TIME1 

INPUT 
TIME2 

INPUT 
SPEC1 

INPUT 
SPEC2 

VlEW 
OFF 

Displays the time domain dataon Channel 1. 

Displays the time domain data on Channel 2. 

Displays the full-span frequency spectrum (FFT) of the 
Channel 1 time domain data. 

Displays the full-span frequency spectrum (FFT) of the 
Channel 2 time domain data. 

Disables updating of the view input displays. 

If you are unable to obtain a measurement display, it is helpful to view the input time displays 
to see if a signal is actually reaching the instrument. In the swept sine mode, the input spec- 
trum displays show the fnll-bandwidth signak transformed to the frequency domziin with the 
FFT using the flat top window. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3-Using the Swept Sine.Mode 
MEASUREMENT SETUP CHECKLIST 

MEASUREMENT SETUP CHECKLIST 

Here are the steps to set up swept sine measurements: 

1. Select swept sine mode: press MEAS MODE followed by SWEPT SINE. 
(page 3- 1 ) 

2. Set up the receiver: select linear or log sweep and set up auto gain, if necessary, 
in the MEAS MODE menu. (page 3-2) 

3. Set the frequency span and resolution: use the FREQ menu. (page 3-5) 

4. Set up the source: use the SOURCE menu. (page 3-8) To set up source 
protection, see page 3-9 

5. Set up averaging and integration: use the AVG menu. (page 3-1 0) 

6. Select a display: use the MEAS DlSP menu. (page3-13) 

7. View the input signals (if necessary): use the VIEW INPUT menu. (page 3-1 8) 

8. Set up the inputs: refer to Chapter 7 for range, calibration, coupling and 
engineering units. 

9. Start the sweep: press START. 

10. Select other displays, if desired: use the MEAS DlSP menu. (page 3-13) 

1 1. Use marker and display features, if desired: refer to Chapter 8 for instructions. 
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PURPOSE OF THIS CHAPTER 

This chapter shows you the details of using the HP 3562A's time capture mode. For an intro- 
ductory discussion of time capture, please refer to the User's Guide at the beginning of this 
manual. Note that several of the instrument's features (the source, for example) operate identi- 
cally in the linear resolution and time capture *modes. In such cases, this chapter refers you to 
Chapter 1, "Using the Linear Resolution Mode," for further details. 

This chapter is divided into three parts: 

1. set up the time capture 
-select capture channel 
-set capture length 
-set frequency span 
-set up the source 
-view input signals 
-set up the inputs 
-start capture 
-view the captured data 
-view capture header 

2. measure and analyze the data block 
-select measurement 
-select wind0.w . . . 

-reset frequency span 
-set up averaging 
-set starting point 
-start measurement 

3. use capture blocks as throughput files 

To keep track of where you are while setting up captures, fold out the capture setup checklist at 
the end of this chapter. Note that synthesis and curve fit cannot be performed in the time 
capture mode. 
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OVERVIEW OF TlME CAPTURE 

Figure 4-1 shows the concept of time capture in the HP 3562A 

Affected by: 

Time Capture 
range Memory 
coupling 
triggering 
engineering units 

This oceration 
initiated by 
START CAPTUR 
softkey 

Capturing 
Data 

Affected by: Measuring Captured Data 
Time Capture Digital measurement 1 Memory ~1 window frequency span rj 

averaging 

I I 

This operation Measurement 
initiated by Display 
START 
key 

Figure 4-1 Overview of Time Capture 
- . 
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SETTING UP THE TIME CAPTURE 

This mode allows you to capture a block of data (up to ten time records long) on one channel, 
then measure and analyze the block after the input signal has been removed. Time caplure is 
used to record waveforms and to increase the effective real time bandwidth (RTBW) to 100 
kHz. Captured data can then be measured and analyzed at narrower spans. 

There are nine steps to setting up a time capture: 

1. Select the capture channel 

2. Set the capture length 

3. Set the frequency span 

4. Set up the source (optional) 

5. View the input signals (optional) 

6. Set up the inputs 

7. Start the capture 

8. View the capture data 

9. View the capture header (optional) 

NOTE 

When you exit time capture by selecting another mode, the 
time capture buffer is erased. 
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To put the HP 3562A in the time capture mode, press MEAS MODE. Next, press the TIME 
CAPTUR softkey to display the CAPTUR SELECT softkey. Press this to display the following 
menu: 

START 
CAPTUR 

ABORT 
CAPTU R 

CAPTUR 
POINTR 

POINTR 
INCRMT 

CAPTUR 
LENGTH 

CAPTUR 
HEADER 

RETURN 

Starts the time capture. 

Aborts time captures in progress. Note that at least one 
complete record is required for a measurement. 

Enables the Entry group to move the capture pointer. This 
is used when measuring and analyzing captured data. 
The measurement section of this chapter gives instruc- 
tions for its use. 

Used to enter the knob increment for the capture pointer. 
This is also covered in the measurement section. 

Used to enter the length (up to 10 records) of the capture. 
See "Setup Step 2: Set the Capture Length." 

Displays the time capture header, which shows both' the 
current capture setup and a partial instrument state dis- 
play for the data captured. See figure 4-3 for an example. 

Redisplays the MEAS MODE menu 

Setup Step 1: Select the Capture Channel 

Either channel can be selected as the capture channel; make the selection with the CH 1 
ACTIVE or CH 2 ACTIVE softkey in the SELECT MEAS menu. 

Setup Step 2: Set the Capture Length 

The capture can be up to ten records (20,480 samples) long; the length can be set as time or 
as a number of revolutions, points or records. If a value greater than the length of ten records is 
entered, the instrumerit uses the length of ten records. The capture header shows the time 
length that was entered in the lower "Setup" section and the length that was actually used in 
the upper section. 

For example, if the frequency span is 100 kHz, the record length is 8 ms (800 -+ 100 kHz). The 
length of ten of these records is 80 ms. If a capture length of 90 ms is entered, 80 ms is used; 
90 ms is displayed as the capture length in the header "Setup" section. The current record 
length can be found in the instrument state display or in the capture header under FREQ: REC 
LGTH. 
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Setup Step 3: Set t h e  Frequency Span 

The frequency span is set before the data block is captured. However, it can be reset when the 
block is retrieved from memory and measured (this is Measurement Step 3 later in this chap- 
ter). Pressing FREQ displays the following menu: 

FREQ 
SPAN 

START 

ZERO 
START 

MAX 
SPAN 

TIME 
LENGTH 

E SMPL 
ON PFF 

SAMPLE 
FREQ 

Used to set the frequency span. The span can also be 
entered immediately after FREQ is pressed. 

Used to set the start frequency for zoom measurements. 

Used to set the center frequency. 

Sets the starting frequency at 0 Hz (dc). 

Sets the frequency span at 0 to 100 kHz. 

Used to set the time record length. 

Selects external sampling, activates the EXT SAMPLE 
indicator in the Status group, and displays the SAMPLE 
FREQ softkey. 

Used to enter the external sampling frequency (This soft- 
key appears only when E SMPL ON OFF is pressed ON). 

This menu is the same one used to set the frequency span in the linear resolution mode. 
Please refer to "Frequency Spans in the Linear Resolution Mode" in Chapter I if you need 
more information. 
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SETTING UP THE TIME CAPTURE 

Setup Step 4: Set Up the Source (Optional) 

The HP 3562A offers five source outputs in the time capture mode: random noise, burst 
random, periodic chirp, burst chirp, and fixed sine. To select a source output and set its 
amplitude level, press SOURCE, which displays the following menu: 

SOURCE 
LEVEL 

DC 
OFFSET 

SOURCE 
OFF 

RANDOM 
NOiSE 

BURST 
RANDOM 

PRIODC 
CHIRP 

BURST 
RANDOM 

FIXED 
SINE 

Used to set the amplitude level of the source. Use the 
Entry group to set the level between - 5V and + 5V. Note 
that the combined level plus dc offset is limited to +10V. 
At power-on and after reset the level defaults to OV. 

Used to add a positive or negative offset constant to the 
source output signal. The offset is limited to 10V minus the 
source level; the combined ac and dc level is limited to 
1 ov. 

Turns the source off. If source protection is active, the 
source ramps off gradually; see Chapter 1 for details. 

Selects the random noise output; this is the default at 
power-on and after reset. 

Selects the burst random output and allows you to enter 
the burst percentage from 1 to 99%. The default is 70%. 

Selects the periodic chirp output. 

Selects the burst chirp output and allows you to enter the 
percentage containing the burst from 1 to 99%. The 
default is 70%. 

Selects the fixed sine output and allows.you to enter the 
frequency from 64  HZ to 100 kHz. The default is 125 Hz. 

The source features in the time capture mode are the same as those in the linear resolution 
mode. Please refer to "The Source Output in the Linear Resolution Mode" in Chapter 1 if you 
need more information. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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SETTING UP THE TlME CAPTURE 

Setup Step 5: View the Input Signals (Optional) 

The inputs may be viewed to verify a signal's presence, compare the input signal with the 
measurement display, or to determine the signal level for setting the input range. Pressing 
VlEW INPUT displays the following menu: 

INPUT 
TlME l 

INPUT 
TIME 2 

INPUT 
SPEC 1 

INPUT 
SPEC 2 

TlME 
RECORD 

LINEAR 
SPEC 

TlME 
BUFFER 

VlEW 
OFF 

Displays the time data present on Channel 1. 

Displays the time data present on Ck.annel2. 

Displays the Fourier transform of the sigzal on Channel 1, 
using the Hanning window. 

Displays the Fourier transform of the signal on Channel 2, 
using the Hanning window. 

Displays one time record outlined in the time buffer dis- 
play by the capture pointer. (This softkey is used after the 
capture and is discussed in Setup Step 8 later in this 
section.) 

Displays the linear spectrum of one time record outlined 
by the capture pointer. (This softkey is used after the cap- 
ture and is discussed in Setup Step 8 later in this section.) 
The linear spectrum display uses the currently-selected , 
window. 

Displays the captured time data. Regardless of the 
number of records captured, this display shows the entire . - - . - - - - - - 

capture block. The length of the block equals the length of 
the captured data. (This softkey is used after the capture 
and is discussed in Setup Step 8 later in this section.) 

Disables updating of the view input displays 

The message "Uncalibrated" that appears with the INPUT SPEC 1 and 2 displays indicates 
that these traces have not been corrected by the HP 3562A's calibration routine. 
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Chapter 4-Using the Time Capture Mode 
SETTING UP THE TlME CAPTURE 

Setup Step 6: Set up the Inputs 

Please refer to Chapter 7 for information on triggering, calibrating, coupling, input range and 
engineering units. Delayed triggering in time capture defines the start of the entire time cap- 
ture, not of each record. For the time capture mode only; pre-triggering can extend ul j  to 
20,479 points (10 records minus one point). The post-trigger limit remains fifty records. 

Setup Step 7: Start the Capture 

When the capture is set up and the input signal is ready, press START CAPTUR. The entire 
data block is displayed when the capture is completed; an example is shown in figure 4-2. At 
frequency spans less than or equal to 2 kHz, the instrument displays the incoming data while 
the capture is in progress. 

Location of Capture Pointer, 
Outlining First Time Record 

I I I L I I  

Sec 

20480 Points (2048 pointslrecord 
times 10 records) Downsampled 
to 1601 Points on Display; All Data 
Still Exist Internally 

In This Case Record Length Was 
80 ms; Capture Length 10 Records 

Figure 4-2 The Time Capture Display 

When the capture is finished, the screen shows the entire capture block compressed tb one 
display. The analyzer compresses the display by selecting the points containing the most 
information. This is the "time buffer" display, and it also can be displayed by pressing TlME 
BUFFER in the VIEW INPUT menu. 
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Chapter 4-Using the Time Capture Mode 
SETTING UP THE TlME CAPTURE 

Setup Step 8: View the Captured Data 

The capture pointer allows you to view data in the capture block after the capture is completed. 
The pointer outlines one time record in the time buffer display (the display that appears when 
the capture is finished). The record it outlines can be viewed in the time domain using TlME 
RECORD and in the frequency domain using LINEAR SPEC. These two softkeys and the 
TIME BUFFER softkey are in the VIEW INPUT menu. Figure 4-3 shows the linear spectrum 
display of the fourth time record of the TIME BUFFER display in figure 4-2. 

Location of Capture Pointer 
Indicated by Pair of Asterisks 
and Pair of Dotted Vertical Lines 

X-475  Hz 

Jses Currently Seiected Window 

Trace B is Linear Spectrum of the 
- - . . .  .- . Time Record Outlined by the Point- 

ers in Trace A 

Figure 4-3 The Linear Spectrum Display 

The linear spectrum of the fourth record is displayed by moving the capture pointer to the 
fourth record in time buffer. Access the capture select menu by pressing MEAS MODE, TlME 
CAPTUR, then CAPTUR SELECT. POlNTR INCRMT allows you to set the increment in which 
the pointer moves through the time buffer. Enter the increment, then press CAPTUR POINTR 
to allow the Entry group to move the pointer. To move the pointer, rotate the knob, press the 
upldown arrows, or enter an value using the 0 - 9 keys. The time you enter is the beginning of 
the time record (i.e.. the left side of the capture pointer band). Note that you cannot move the 
pointer closer than one record to the end of the time buffer. 
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Chapter 4-Using the Time Capture Mode 
SETTING UP THE TIME CAPTURE 

Setup Step 9: View the Capture Header 

The time capture header shows the setup information for the current capture block. To display 
the header, press CAPTUR HEADER. As shown in figure 4-4, the top of the header displays a 
subset of the instrument's setup state. The bottom, labeled "Setup," shows the current capture 
setup. 

r Total Number of Points in Capture 
(in this case, 2048 points times 10 
records) 

Indicatelo-record Capture- 

Time C a p t u r e  H e a d e r  

SPAN 
5 kHz 10.0kHZ 

REC LGTH At 
8O.OmS 39. I p s  

INPUT: RANGE ENG UNITS COUPLING DELAY 
CH I 3.99mVpk 1 . 0  V/EU OC I F l t l  0 . 0  S 

'4 

I S e t u p  \ 
Length of Capture 

INPUT: Chan I 

Capture Channel POINTER: 6144 Pnta  

INCRHNT: 1.0 Rccs 

Current Location of 
Left Side of Pointer 

Value of POINTR INCRMT' . 
Same-Information as Input Section 
of State Dispiay 

Figure 4-4 The Time Capture Header 
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MEASURING AND ANALYZING CAPTURED DATA 

MEASURlNG AND ANALYZING CAPTURED DATA 

Once a data block has been captured, it can be measured and analyzed in the same manner 
as a "live" signal. The HP 3562A offers the power spectrum, auto correlation and histogram 
measurements in the time capture mode. The remainder of this chapter discusses the steps 
needed to make measurements on captured data blocks. To analyze measured data using the 
display and marker features, please refer to Chapter 8. The steps covered here are: 

1. Select the measurement 

2. Select the window 

3. Reset frequency (optional) 

4. Set up averaging 

5. Set the starting point 

6. Start the measurement 

. - Measurement Step 1: Select the Measurement 

To select one of the three measurements offered for time capture data, press SELECT MEAS, 
which displays the following menu: 

. Selects the power spectrum measurement. 

I 
AUTO 1 CORR 

Selects the auto correlation measurement. 

Selects the histogram measurement. 

Activates Channel 1. 

Activates Channel 2. 
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Chapter 4-Using the Time Capture Mode 
MEASURlNG AND ANALYZING CAPTURED DATA 

The power spectrum measurement provides the power spectrum, defined as the input 
spectrum multiplied by its complex conjugate. Several display choices are derived from the 
power spectrum measurement. When the power spectrum measurement is selected, pressing 
MEAS DlSP displays the following menu: 

POWER 
SPEC1 

POWER 
SPEC2 

FILTRD 
INPUT 

Displays the power spectrum of the time capture data on 
Channel 1. (This softkey appears only when Channel 1 is 
active.) 

Displays the power spectrum of the time capture data on 
Channel 2. uhis softkey appears only when Channel 2 is 
active.) 

Displays the filtered input menu, which provides time 
records and linear specira. See "The Filtered lnput Dis- 
plays" later in this section. 

For an example, please refer to "The Power Spectrum Measurement" in Chapter 1. 

The auto correlation measurement shows the similarity between a signal and a pro- 
gressively time-shifted version of itself. Some uses of auto correlation are detecting periodicity 
and measuring impulsive signals, such as gear chatter. Several display choices are available 
from the data acquired with the auto correlation measurement. When the auto correlation 
measurement is selected, MEAS DlSP displays the following menu: 

AUTO 
CORRl 

AUTO 
CORR2 

FILTRD 
INPUT 

Selects the auto correlation display for the time capture 
data on Channel I. ghis softkey appea-rs only when 
Channel 1 is active.) 

Selects the auto correlat~on display for the tlme capture 
data on Channel 2. (This softkey appears only when 
Channel 2 is actwe.) 

Displays the filtered input menu, which offers time records 
and linear spectra. See "The Filtered lnput Displays" later 
in this section. 

For an example, please refer to "The Auto Correlation Measurement" in Chapter 1 
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MEASURING AND ANALYZING CAPTURED DATA 

 he histogram measurement shows the amplitude distribution of the signal between 
its minimum and maximum values. It is often used to monitor the performance of elec- 
tromechanical positioning systems and to measure the statistical properties of noise. Several 
display choices are derived from the data acquired with the histogram measurement. When 
the histogram measurement is selected, pressing MEAS DlSP displays the following menu: 

H lSTl 

PDFI 

CDFl 

H IST2 

PDF2 

CDF2 

FILTRD 
INPUT 

Selects the histogram display for the time capture data on 
Channel 1. (This softkey appears only when Channel 1 is 
active.) 

Selects the probability density function display for the time 
capture data on Channel 1. (This softkey appears only 
when Channel 1 is active.) 

Selects the cumulative density function display for the 
time capture data on Channel 1. (This softkey appears 
only when Channel 1 is active.) 

Selects the histogram display for the time capture data on 
Channel 2. (This softkey appears only when Channel 2 is 
active.) 

Selects the probability density function display for the time 
capture data on Channel 2. (This softkey appears only 
when Channel 2 is active.) 

Selects the cumulative density function display for the 
time capture data on Channel 2. phis softkey appears 
only when Channel 2 is active.) 

Displays the filtered input menu, which offers time record 
and linear spectrum displays. See "The Filtered Input Dis- 
plays" following this menu. 

The probability density function (PDQ is a histogram normalized to the number of samples 
- taken and shows the probabdity that a given level occurred. The cumulative density function 

(CDF) is the integral of the PDF and indicates the probability that a level equal to or less than a 
given level occurred. For examples of these displays, refer to "The Histogram Measurement" 
in Chapter 1. 
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MEASURING AND ANALYZING CAPTURED DATA 

The filtered input displays provide both time and frequency domain displays that have 
been digitized and filtered to the current frequency span, but have not been through the 
measurement process. Pressing FILTRD INPUT on any of the MEAS DlSP menus in the time 
capture mode brings up the following menu: 

TlME 
REC 1 

TlME 
REC 2 

Ll N EAR 
SPEC 1 

LINEAR 
SPEC 2 

I 
RETURN 

Displays the Channel 1 time record. (This softkey appears 
only when Channel 1 is active.) 

Displays the Channel 2 time record. (This softkey appears 
only when Channel 2 is active.) 

Displays the linear spectrum on the signal on Channel 1; 
this is the FFT of the time record. (This softkey appears 
only when Channel 1 is active.) 

Displays the linear spectrum of the signal on Channel 2; 
this is the FFT of the time record. (This softkey appears 
only when channel 2 is active.) 

Selects only the most recent time record for the filtered 
input displays. (This softkey does not appear if time aver- 
aging is turned off; see "Measurement Step 4: Set Up  
Averaging." 

Selects the cumulative average of all time records 
acquired with the current measurement for the filtered 
input displays. (This sottkey does not appear if time aver- 
aging is turned off; see "Measurement Step 4: Set Up 
Averaging.") 

Redisplays the first level of the MEAS DlSP menu. 

The time record display shows the time record for the respective input channel. The "time 
record" is the amount of data required to perform on FFT. The time record length is inversely 
proportional to frequency span: record length = (800lspan). Note that zoomed time displays 
and all time averaged time displays are uncalibrated. 

The linear spectrum display shows the input signal after it has been filtered to the current 
frequency span and transformed to the frequency domain. The window used to compute the 
linear spectra is selected with the WINDOW menu; see Measurement Step 2. Note that the 
linear spectrum display is uncalibrated. 
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MEASURING AND ANALYZING CAPTURED DATA 

Measurement Step 2: Select the Window 

The HP 3562A offers six windows in the time capture mode: Hanning, flat top, uniform, force, 
exponential, and user-defined. Pressing WINDOW displays the following menu: 

- 
HANM 

FLAT 
TOP 

UNIFRM 
(NONE) 

FORCE 
EXPON 

USER 
SAVD 1 
- 

Selects the Hanning window on both channels. 

Selects the flat top window on both channels. 

Selects the uniform window (no windowing) on both 
channels. 

Displays the FORCEIEXPON menu, which is used to 
select the force and exponential windows. 

Selects the user-defined window stored in the SAVED 1 
memory location. 

The Hanning, flat top, uniform, and user-defined windows are applied to both channels. The 
force and exponential windows may be applied individually. The window choice appears at the 
top of the trace at the end of the measurement. 

Pressing FORCEIEXPON displays the following menu: 

FORCE 1 C H A M  
Selects the force window for Channel 1; enter the width 
using the Entry group. 

EXPON 
CHAN 2 I- 
1 

RETURN 

Selects the exponential window for Channel 1; enter the 
decay using the Entry group. 

Selects the force window for Channel 2; enter the width 
using the Entry group. 

Selects the exponential window for Channel 2; enter the 
decay using the Entry group. 

I Redisplays the WINDOW menu 

The windowing functions offered in the time capture mode are the same as those offered in the 
linear resolution mode. Please refer to "Selecting Windows" in Chapter 1 if you need more 
information. 
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MEASURING AMD ANALYZING CAPTURED DATA 

Measurement Step 3: Reset the Frequency Span (Optional) 

If you want to measure the data block at a frequency span other the span at which it was 
captured, it is necessary to reset the span before the measurement is started. If you performed 
the capture at a baseband span (start frequency = 0 Hz), you can measure the captured data 
at any span less than or equal to the capture span. For example, you can capture at 100 kHz 
then measure later at 10 kHz. However, if you zoomed during the capture (non-zero start 
frequency) you must measure the captured data at the same span as the capture. The ana- 
lyzer automatically changes the span back to the capture span in these cases, if necessary. 

If you measure at a different span than the capture, the HP 3562A's digital filter needs time to 
resettle to the new span. Because of this, some data distortion can occur in the first record of 
the measurement (the data in the time buffer are not af f~ied).  If this presents a problem, set 
the capture pointer to some point other than the beginning of the time buffer. Measurement 
Step 5 gives further instructions. 

The amount of zooming you can perform on the time buffer depends on the number of 
records you want to average. Remember that as you zoom, the span decreases and the 
record length increases. Here is an example: 

You captured 10 records at a 100 kHz span, giving you 80 ms of time data. 

If you then want to zoom at a 50 kHz span, you will need 16 ms of data for each 
zoom record (800150 kHz). Therefore, you could zoom at a 50 kHz span with 5 , 

averages (80 ms total data length divided by 16 ms per record). 
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MEASURING AND ANALYZING CAPTURED DATA 

Measurement Step 4: SeWp Averaging 

The averaging features offered in the time capture mode are also offered in the linear resolution 
mode; these features are described in detail in Chapter 1. However, several averaging features 
offered in linear resolution are not available in time capture (overload rejection, fast averaging 
and previewing). To set up averaging, press AVG to display the following menu: 

NUMBER 
AVGS 

- 
AVG 
gFJ 

;TABLE 
:MEAN) 

EXPON 

PEAK 
HOLD 

CONT 
PEAK - 

TIM AV 

Allows you set the number of averages you want, from 1 to 
32 767, using the Entry group. The number of averages 
can also be entered immediately after AVG is pressed. 

Turns off all averaging functions. If this is pressed while an 
averaged measurement is in progress, the measurement 
pauses. 

Selects stable averaging. 

Selects exponential averaging. 

Selects the peak hold function 

Selects the continuous peak function. 

When pressed ON, time domain averaging is selected; 
when pressed OFF, frequency domain averaging is 
selected. 

. Allows you to set tkoverlap percentage from 0 to 90%, 
using the Entry group. The default is 0%. 

Overlap processing on unaveraged measurements is different in time capture. If AVG OFF is 
active, there is no overlap processing, regardless of the value of OVRLP%. (In the linear resolu- 
tion mode, AVG OFF causes maximum overlap.) 

Selecting the number of averages can also be used to exclude data in the end of the capture 
buffer. For example, if you want to measure only the first five records in a ten-record buffer, 
select five averages before starting the measurement. This can be combined with the capture 
pointer to exclude records from both the beginning and the end of the buffer. 
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Measurement S t e p  5: Se t  the  Starting Point 

After viewing the captured data with the TlME BUFFER display, you may decide that some of 
the data should be excluded from the measurement. Time capture measurements can be 
started at any poi$ in the captured data block. The starting point is specified by the current 
capture pointer position. If the pointer is not active, the measurement starts at the beginning of 
the first record. 

If you are measuring at a different span than the capture, the digital filter's settling time require- 
ments can introduce distortion in the first 1/10 record of the measurement. This affects only 
measurements that are measured at a different span than the capture. I f  this presents a prob- 
lem, set the starting point of the measurement past the first 1/10 of the output record. For 
example, you could press CAPTUR POINTR, then enter a value equal to 0.1 times the zoom 
factor, then use the Record softkey. 

Measurement S t e p  6: Start  the  Measurement 

When the HP 3562A is in the time captire mode, pressing START causes the instrument to 
measure the data stored in the time capture memory. All the measurement input data come 
from the capture buffer, not from the input channels. Figure 4-1 at the beginning of this chapter 
summarizes this action. Because individual records are not triggered, phase displays for time 
capture measurements are not accurate. 

USING'CAPTURE BLOCKS AS THROUGHPUT'~~LES 

Captured data blocks can be used as input to a throughput measurement, ~f they are saved to 
drsc. To do this, first drsplay the capture block uslng TlME BUFFER in the VIEW INPUT menu. 
Next, save this display to disc using SAVE FILE in the DISC menu. "Using Capture Blocks as 
Throughput Files," the corresponding section in Chapter 6, explarns how to identify the saved 
ccpture data as the active file for throughput. For more information on using throughput, refer to 
Chapter 6. For more information on saving and recalling disc files, see Chapter 11. 
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CAPTURE SETUP CHECKLIST 

CAPTURE SETUP CW ECKLISY 

Here are the steps required to set up a time capture then measure the captured data block: 

Capture 1. Select capture channel: use CH 1 ACTIVE or CH 2 ACTIVE in the 
Data: SELECT MEAS menu. (page 4-4) 

2. Set capture length: use CAPTUR LENGTH in the CAPTUR SELECT 
menu. (page 4-4) 

3. Set frequency span: use the FREQ menu. (page 4-5) 

4. Set up the source (if necessary): use the SOURCE menu. (page 4-6) 

5. View the input signals (if necessary): use the VIEW INPUT menu. 
(page 4-7) 

6. Set up the inputs: refer to Chapter 7 for triggering, coupling, calibrating, 
range and engineering units. See note on page 4-8 regarding 
triggering. 

7. Start the capture: press START CAPTUR in the CAPTUR SELECT 
menu. (page 4-8) 

8. View the captured data: use the capture pointer and TlME BUFFER, 
TlME RECORD and LINEAR SPEC in the VlEW INPUT menu. (page 
4-8) 

9. View the capture header, if desired: press CAPTUR HEADER in the 
CAPTUR SELECT menu. (page 4-1 0) 

Measure the 1. Select measurement: use the SELECT MEAS menu. (page 4-1 1) 
Captured Data: 

2. Select window: use the WINDOW menu. (page 4-1 5) 

3. Reset frequency span, if necessary: use the FREQ menu. (page 4-1 6) 

4. Set up averaging: use the AVG menu. (page 4-1 7) 

5. Set starting point: use the capture pointer in the CAPTUR SELECT 
menu. (page 4-1 8) 

6. Start measurement: press theyellow START key. (page 4-1 8) 
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PURPOSE OF THIS CHAPTER 

The purpose of this chapter is to show you the details of using the HP 3562A's demodulation 
feature. For an introductory example using demodulation, please refer to the User's Guide at 
the beginning of this manual. 

This chapter describes the demodulation softkey menus and explains the eight steps in setting 
up demodulation measurements: 

1.  Activate demodulation 

2. Select the channel(s) to be demodulated 

3. Select the type(s) of demodulation 

4. Select auto or user carrier 

5. Set up the delete frequency table (optional) 

6. Proceed with measurement setup 

7. Use previewing 

8. Use the DEMOD POLAR display (optional) 
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GETTING START ED WITH DEMODULATION 

There are several points to consider when using the HP 3562A's demodulation feature: 

1. Demodulation can be used only in conjunction with the linear resolution mode. 

2. Demodulation can be performed on zoom measurements only (measurements 
with non-zero start frequencies). The start frequency can be set to its lowest 
non-zero value (64 ~ H z ) ,  but not to 0 Hz. 

3. Because of the number of calculations required, demodulation measurements 
are not as fast as normal linear resolution measurements. 

4. Demodulation measurements are not in real time. 

5. Demodulation collects a 4096-point time record to provide 2048 points in the time 
domain after demodulation. When these 2048 points are downsampled to the 
display (to 1024 points), the trace may appear to be shifted slightly. 

6. ,411 zoomed time record displays in the HP 3562A are uncdibrated. This is 
important to note when using demod, since all time displays in demod are 
zoomed. 

The remainder of this chapter is divided into two parts: the first part explains the softkey menus 
used in demodulation, and the second part guides you through the eight setup steps. To keep 
track of where you are while setting up demodulation, fold out the demodulation setup check- 
list at the end of this chapter. 

To activate and set up demodulation: 

1. Press MEAS MODE. 

2. Select the linear resolution mode by pressing the LINEAR RES softkey; this 
displays the DEMOD ON OFF softkey. 

3. Press the DEMOD ON OFF softkey to ON; this displays the DEMOD SELECT 
softkey. 

4. Press DEMOD SELECT to display its menu. 
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THE DEMODULATION MENUS 

The softkeys used to set up demodulation are contained in several menus accessed through 
MEAS MODE. There are four menus used to set up demodulation: DEMOD SELECT, the 
demod types menu, PMIFM CRRlER and DELETE FREQ. These menus are described in 
order in this section. 

The DEMOD SELECT Menu 

CHAN 1 PMoD 
DEMOD 
CHAN 2 

PMIFM 
CRRlER 

DELETE. 
FREQ 

DELETE 
ON OFF 

RETURN 

Selects Channel 1 for demodulation and displays the 
demod types menu. This softkey is used in Step 1. 

Selects Channel 2 for demodulation and displays the 
demod types menu. This softkey is used in Step 1. 

Selects both channels for demodulation and displays the 
dernod types menu. This softkey is used in Step 1. 

Controls demodulation previewing, which allows you to 
view modulated records before they are demodulated 
and measured. This softkey is used in Step 7. 

Displays the PMIFM CRRlER menu that allows you to 
select auto carrier or enter a user carrier. This softkey is 
used in Step 4. 

Displays the delete frequency table and its menu. This - A 

softkey is used in Step 5. 

Enables or disables the delete frequency table. When this 
is off, the table is not used, but its contents are 
preserved. This softkey is used in Step 5. 

Redisplays the MEAS MODE menu. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 5-Using Demodulation 
THE DEMODULATION MENUS 

The Demod Types Menu 

The following menu is displayed when DEMOD CHAN 1, DEMOD CHAN 2 or DEMOD BOTH 
is pressed: 

used in Step 3 

AM 
CHAN 1 

FM 
CHAN 1 

PM 
CHAN 1 

1 

J c,",",2 

FM 
CHAN 2 

PM 
CHAN 2 

RETURN 

Selects AM demodulation on Channel 1. 

(do not 
appear 

Selects FM demodulation on Channel 1. for 
DEMOD 
CHAN 2) 

Selects PM demodulation on Channel 1. 

Selects AM demodulation on Channel 2. 

(do not 

Selects FM demodulation on Channel 2. appear 
for 
DEMOD 

Selects PM demodulation on Channel 2. 
) CHANI )  

Redisplays the DEMOD SELECT menu 

-. 

- . - - . - - - - - - - - - 
I tle PMII-M GKHIIzH Menu 

The following menu is displayed when PMlFM CRRIER is pressed: 

1 USER 
CRRIER 
L 

RETURN 

Causes the instrument to calculate the carrier frequency 
based on the input signal; see "Step 4: Select Auto or 
User Carrier. " 

Allows you to enter the carrier frequency; see "Step 4: 
Select Auto or User Carrier." 

Redisplays the DEMOD SELECT menu. 
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The DELETE FREQ Menu 

The delete frequency table and the following menu are displayed when DELETE FREQ is 
pressed (this menu is used in Step 5): 

EDlT 
LINE# 

DELETE 
REGION 

CHANGE 
REGION 

ADD 
REGION 

CLEAR 
TABLE 

RETURN 

Used to specify the line to be edited. Press EDlT LINE#, 
then enter the number of the line or move the line pointer 
with the arrows or knob. The edit line is highlighted and 
indicated by an arrow at the side of the table. 

Deletes the region identified by the edit line. 

Allows you to change the region identified by the edit line. 
Press CHANGE REGION, then enter the new minimum 
and maximum separated by a comma (,). 

Allows you to add a region after the edit line. Press ADD 
REGION, then enter the minimum and maximum frequen- 
cies separated by a comma (,). 

Clears the delete frequency table. The message "Push 
Again to Clear" is displayed to allow you to confirm that 
the table can be cleared. 

Redisplays the DEMOD SELECT menu. 
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SETTING UP DEWlODULATiON 

This section shows yo" how to set up demodulated measurements. Refer to the menu expla- 
nations at the beginning of this chapter for descriptions of the softkeys used in demodulation. 

Step 1: Activate Demodulation 

To activate demodulation, first press MEAS MODE then select the LINEAR RES mode. This 
displays the DEMOD ON OFF softkey. Press DEMOD ON OFF to ON, then press the DEMOD 
SELECT softkey to display the first demodulation menu. 

I f  triggering is in free run and averaging is off, a demodulation measurement begins as soon as 
you press DEMOD ON OFF to ON. If necessary, press the yellow START key to restart the 
measurement after you have finished setting up demodulation. 

Step 2: Select the Demodulation Channel(s) 

Either or both channels can be selected for demodulation. In the DEMOD SELECT menu, 
press DEMOD CHAN 1, DEMOD CHAN 2 or DEMOD BOTH to make the selection. When one 
of these three is pressed, the demod types menu is displayed to allow you to select the demod- 
ulation type@). 

If you plan to use the DEMOD POLAR display, both channels must be set up for demodulation, 
with AM on Channel 1 and PM on Channel 2. 

Step 3: Select Demodulation Type@) 

AM, FM or PM demodulation can be selected independently on either channel. Keep in mind 
that if demodulation has been selected on a single channel, a baseband measurement is set 
up on the other channel. When DEMOD CHAN 1, DEMOD CAN 2 or DEMOD BOTH is 
pressed, the appropriate menu of demodulation types is displayed. 

If you plan to use the DEMOD POLAR display, Channel I needs to be set up for AM and 
Channel 2 for PM. 

Figures 5-1 through 5-3 show examples of AM, FM and PM demodulation. 
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l a l  That was 

! I I I J f l I I  
dB 

Values on display are absolute amplitude, 
I I I I I I I I I  not referenced to carrier. 

Figure 5-1 AM Demodulation 

r m s  
v 2  

-110 

Figure 5-2 FM Demodulation 
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The carrier value shown is 6 dB 
higher than its actual value. 

J,. 

Original Span was 2 kHz 
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Indicates PM Demod 

yb-25.3855 dBVrms 
POWE The trace and markers are 
30.0 scaled in "volts" but this 

dB 
should be interpreted as "degrees." 

r m s  
v2 

Original Frequency Span Was 800 
0.0 Hz 

Fxd Y 0 HZ 400 

Figure 5-3 PM Demodulation 

Step 4: Select Auto or User Carrier 

When performing FM or PM demodulation, the HP 3562A gives you the choice between 
entering a known carrier frequency or letting the instrument calculate the carrier based on the 
input signal. (AM demodulation does not require any carrier frequency entry.) 

D uccause ,7 of the time involved in the auto carrier calculation, it is recommended that you set the 
carrier frequency whenever it is known. The PMIFM CRRIER menu gives you the choice 
between AUTO CRRIER and USER CRRIER. Press AUTO CRRIER to select the auto carrier 
feature or press USER CRRIER then enter the known carrier frequency. The carrier must be 
greater than 0 Hz and less than 100 kHz. This carrier frequency value must be frequency of the 
actual carrier signal; suppressed carrier demodulation is not allowed. If the user carrier is not 
within the current frequency span, auto carrier is automatically selected. 

For two-channel demodulation, (DEMOD BOTH active), when AUTO CRRIER is active, the 
carrier frequency is calculated separately for each channel. However, with USER CRRIER, the 
frequency you enter is applied to both channels. 

The auto carrier values derived during a measurement can be read via HP-IB; refer to 
Chapter 6 in the UP 3562A Programming Manual. 
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Step 5: Set Up the Delete Frequency Table (optional) 

The delete frequency table allows you to delete portions of the incoming signal before it is 
demodulated. One use of this is to remove spurious components that might be misinterpreted 
as modulation sidebands. It also can be used to force the instrument to analyze just selected 
portions of the signal. The HP 3562A performs linear interpolation across removed areas of the 
frequency spectrum. 

Using the delete frequency table is, of course, optional. If DELETE ON OFF is OFF or the table 
is empty, no frequency components are removed from the incoming signals. 

When DELETE FREQ is pressed, the delete frequency table and its menu are displayed. 
Values to be added are entered in the table by pressing ADD VALUE, then entering the 
minimum and maximum frequencies separated by a comma (,). Figure 5-4 shows an example 
of the table. 

I 
I 

D E M O O U L A T I O N  
O e l e t e d  F r e q u e n c y  Bends  

- Deletes from dc td 3 Hz - Deletes from 59 to 61 Hz 
---- Deletes from 75 to 80 kHz 

' ~eletes  from 90 to 100 kHz 

Figure 5-4 The Delete Frequency Table 
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Step 6: Proceed with Measurement Set Up 

Once demodulation has been set up using the first five steps, you now finish setting up the 
measurement as you would any other measurement in the linear resolution mode. Turn to 
Chapter 1 for the steps unique to this mode, then use Chapter 7 to set up the inputs. Note that 
demodulation must be zoomed (use a non-zero start frequency). Also, the previewing feature 
(in the AVG menu) normally offered in the linear resolution mode is not applicable to demodula- 
tion. The special demodulation preview feature, covered next in Step 7, is used instead. When 
averaging is off and a demod measurement is started, one measurement is taken. 

Step 7: Use Previewing (optional) 

~emodulation previewing allows you to view each time record before it is demodulated. When 
PRVIEW ON OFF is ON, the record is displayed along with the message "Accept Data? (Yes/ 
No)." The analyzer pauses until you press YES (in the Entry group) to demodulate the record 
and measure it. If you press NO, the record is discarded then the next one is collected and 
presented for approval. Note that pressing PRVIEW ON OFF while a measurement is in pro- 
gress pauses the measurement. 

Step 8: Use the DEMOD POLAR Display (optional) 

The DEMOD POLAR display is a plot of the locus of the tip of the carrier vector as it is being 
modulated. The normalized carrier vector can be thought of as extending from - 100.0% to 
0.0%. The origin of the display, therefore, is at the tip of the at-rest carrier vector. Phase modula- 
tion deflects the vector up or down. Amplitude modulation makes the carrier vector shorter or 
longer. For example, a + 90 degree PM with no AM is displayed as a semicircle centered at - - - . - - - - ..- . 
- 100.0% with radius 1000/0 passing through 0.0% on the right side. 

D M 0 0  
so .'o 

Imag 
M o d  X 

-50. C 

F X d  .k 

Figure 5-5 The DEMOD POLAR Display 
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DEMODULATION SETUP CHECKLIST 

Here are the steps to set up demodulation measurements: 

1. Activate demodulation: press MEAS MODE followed by LINEAR RES, press 
DEMOD ON OFF to ON, then press DEMOD SELECT. (page 5-6) 

2. Select the channel(s) to be demodulated: use the DEMOD SELECT menu. 
(page 5-6) 

3. Select AM, FM or PM demodulation: use the demod types menu. (page 5-6) 

4. For FM or PM demodulation, select auto carrier or enter a user carrier frequency: 
use the PMIFM CRRIER menu. (page 5-8) 

5. Set up the delete frequency table (optional): press DELETE FREQ in the DEMOD 
SELECT menu. (page 5-9) 

6. Proceed with linear resolution measurement setup: refer to Chapter 1 

7. Use previewing (optional): press PR\!!EW C)?! OFF :G DON. (page 5-10) 

8. Use the DEMOD POLAR display, if desired: press MEAS DISP, then FILTRD 
INPUT followed by DEMOD POLAR. (page 5-10). 
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PURPOSE OF THIS CHAPTER 

This chapter shows you the details of using the time throughput feature. The HP 3562A's 
HP-IB system controller capability allows you to store input data directly to disc memory, 
without using an external controller. Time throughput supports the Hewlett-Packard 91 4X and 
9 I X X  series of disc drives. (Some other discs drives may be used, but their service diagnostics 
are not supported by the 3562A.) No HP-IB programming knowledge is required to use time 
throughput. For an introductory discussion of throughput, please refer to the User's Guide at 
the beginning of this manual. 

This chapter is divided into four parts: 

1. Creating throughput files on disc 
-set file size 
-name and create the file 

2. Setting up the f h i ~ ~ g h p i i i  session 
-activate throughput 
-select channel(s) 
-set throughput length 
-view input signals 
-set up the inputs 
-identify active file 
-start throughput 
-view the throughput header 

3 Measuring and analyzing throughput data 
-identify active f~le 
-view the active fie 
-set the measurement starting point 
-set up and start the measurement 

4. Using caplure blocks as throughput files 

To keep track of where you are while setting up throughput sessions, fold out the throughput 
setup checklist at the end of this chapter. 
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OVERWEW OF TIME THROUGHPUT 

Figure 6-1 shows the interaction between the HP 3562A and the disc drive during time 
throughput. 

HP 3562A Disc Drive 

initialed by 
START THRUPT 
Softkey 

Time Throughput 
to Disc 

Disc Drive HP 3562A r 1 

Affected by: 
Digital frequency span 
Data averaging 

,.,;,.,h.+" ..>a,..-... 

IY I measurement 

Measuring 
Throughput 
Data 

This action 
initiated by Measurement 

START Display 

Figure 6-1 Overview of Time Throughput 

The remamder of this chapter explains the steps to create f~les, set up throughput sessions, and 
measure inroughput files. 
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THROUGHPUT REAL TIME BANDWIDTHS 

Real time bandwidth (RTBW) with time throughput is afunction of the disc drive being used. 
Here are nominal RTBWs for several Hewlett-Packard disc drives: 

Model 1 -channel 2-channel 

All Command SeV80 drives: 10 kHz 5 kHz 

SubseV80 drives: 
91220 
9133D floppy 

Winchester 
9121s 
9121D 
9133V 
9133XV 

1.56 kHz 800 Hz 
1.56 kHz 800 Hz 
2.5 kHz 1.25 kHz 
500 Hz 200 Hz 
500 Hz 200 Hz 
500 Hz 200 Hz 
500 Hz 200 Hz 

Note that these are nominal values and are not guaranteed for a particular setup. The through- 
put header indicates the number of records that were collected in real time. For example, 
if "10" is indicated under REAL TIME in the header, the first ten records were real time and 
gaps appear between records starting with the eleventh record. 
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A NOTE ABOUT LOG RESOLUTION THROUGHPUT 

Because the log resolution mode measures multiple-decade spans in parallel (see Chapter 2 
for details), more records are required when creating a file and setting up a session for log 
resolution throughputs. Here are the required number of real time records for each log resolu- 
tion span (double these numbers for two-channel throughputs): 

Span (in decades) Number of Records Required 

Because you do not have to measure in the sarne.mode as you throughput, the number of 
records on disc is the same. For example, if you throughput at a 4-decade span, you need to 
set a session length of 1000 records. 

The number Clf records iecpirec! h r  leg resn!ntior! thr~~ghputs must be kker! inte ron:ider~- 
tion twice in this chapter: first when creating the disc file, then again when setting the session 
length. 
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CREATING TIME THROUGHPUT FILES ON DISC 

Time throughput requires a disc drive connected to the HP 3562A and an initialized disc. To 
connect the disc drive, select drive addresses and unit numbers, and initialize discs, please 
refer to Chapter 11. 

Once your disc has been initialized, a file must be created for throughput sessions. This 
requires two steps: 

1 . Set the file size 

2. Name and create the file 

To perform these two steps, press DlSC in the HP-IB group. When its menu appears, press the 
DlSC FCTN softkey, which displays the following menu (the only softkeys of concern here are 
THRUPT SlZE and CREATE THRUPT): 

SERVCE 
FCTNS 

DlSC 
COPY 

FORMAT 

PACK 
DlSC 

THRUPT 
SlZE 

CREATE 
THRUPT 

ABORT 
HP-IB 

RETURN 

Displays the disc service functions menu; see Chapter 11 

Displays the disc copy menu; see Chapter 11. 

Displays the disc formatting menu; see Chapter 11. 

Packs the disc; see Chapter 11. 

- 

Used to enter the size of the throughput file. The size is 
limited to 32,767 records or the space available on your 
disc. you must be specify the size every time you crcate 
a file. 

Creates and names the throughput file. 

Aborts HP-IB operations. Press this if the disc drive does 
not respond properly. 

Redisplays the DlSC menu. 
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File Creation Step 1: Set File Size 

The size of throughput files is set in units of time, revolutions, or records. File size is limited to 
32, 767 records or the space available on disc. The current value of THRUPT SlZE determines 
the size of the file created when CREATE THRUPT is pressed. To set the size, press DISC, 
followed by the DlSC FCTN softkey. When its menu appears, press THRUPT SlZE and enter 
the size using the 0 - 9 keys and the units soflkeys that appear. If you enter a file size that does 
not represent an integer number of time records, the size is rounded up to the next whole 
record. For example, if the record length is currently 1.0 seconds and you enter 9.5 seconds 
with THRUPT SIZE, a file 10 records (i.e. 10.0 seconds) long will be created. 

NOTE 7 

The ii!e size must be equai to or greater than the she or' 
any throughput session that will use the file. If you plan to 
save two-channel measurements to disc, make the 
throughput file twice as long. For example, a 10-record, 
two-channel record throughput session requires a 20-record 
throughput file. 

If you intend to use cross-channel delays (i-e., use different 
trigger deiays on the iwo channelsj, you need ro make the 
throughput file at least one record longer than any session 
that will be using that file. 
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File Creation Step 2: Name the  File 

When CREATE THRUPT is pressed, the HP 3562A shifts into the alpha mode to allow you 
to enter the name for the file about to be created. When a file is created, its size is set to the 
current value of THRUPT SIZE. The default name for the active file (explained later in this 
chapter) is "THRUPUT." If the file name is not critical, creating a file called "THRUPUT" saves 
you some keystrokes because this is the default active file name. In the alpha mode, all front 
panel keys (except LINE and HELP) are converted to their blue labels, and the following menu 
is displayed: 

ENTER 

SPACE 
FORWRD 

SPACE 
EAC!Gb!E 

INSERT 
ON OFF 

DELETE 
CHAR 

CLEAR - 
LlNE 

CANCEL 
ALPHA 

Saves the current alpha entry, exits the alpha mode, and 
creates the file on disc. The TALK and LISTEN indicators 
in the HP-IB group alternately flash as the file is being 
created. 

Moves the cursor one space forward for editing. Use the 
"BL" key to add blanks. 

Moves the cursor one space backward without erasing 
any characters. To erase, use SACK SPACE. 

When this is pressed ON, characters are inserted at the 
cursor position. When it is OFF, new characters are written 
over existing ones. 

Deletes the character at the cursor position. 

Clears the entry from the cursor to the end of the line. This 
does not exit the alpha mode. 

Clears the cuiieni entry and exits the alpiia mode. The file 
cannot be created until a valid name is entered. 
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SETTING UP THROUGHPUT SESSIONS 

A throughput "session" differs from a throughput "file" in that the file is merely space reserved 
on disc, while a session is the actual throughputting of data to the disc. Files can be used 
repeatedly for successive sessions, but note that each file can contain only one session. Once 
a throughput file has been created on disc, you are ready to activate throughput and set up the 
throughput session. Setting up and starting a session requires eight steps: 

1. Activate time throughput 

2. Select the channel(s) 

3. Set the throughput length 

4. View the input signals (optional) 

5. Set up the inputs 

6. Identify the active file 

7. Start the throughput session 

8. View the throughput header (optional) 
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Setup Step 1: Activate Time Throughput 

To activate time throughput, press MEAS MODE. When its menu appears, select LINEAR 
RES or LOG RES-time throughput is applicable only to the linear and log resolution modes. 
When one of these modes is selected, the THRUPT ON OFF softkey is displayed. Pressing this 
softkey ON activates time throughput and displays the THRUPT SELECT softkey. Pressing 
THRUPT SELECT displays the following menu: 

START 
THRUPT 

ABORT 
THRUPT 

ACTIVE 
FILE 

THRUPT 
LENGTH 

THRUPT 
HEADER 

RETURN 

Starts the throughput session. 

Aborts the current throughput session. All data up to the 
last complete record are preserved when a session is 
aborted. The throughput header shows the actual 
number of records saved on disc. 

Used to identify the active throughput file; see "Setup 
Step 6: Identify the Active File." 

Used to enter the length of the next throughput session. 
The length is limited only by the length of the active file on 
I, "IJb. See "Sedailp S+-- '. C-+ 

.-8 ,-i..-.. ,+ I .....,-.+l. 8 1  +hn A r e  r c t J  cr. era Th~uu~ l  ~pu l  ~ c ? l  IYLI I. 

Displays the throughput header; see "Setup Step 8: View 
the Throughput Header." 

Redisplays the MEAS MODE menu 

When throughputting to CSl80 drives, spared areas on disc are skipped over (without losing 
real time), but the record count continues to increment as these areas are passed over. Conse- 
quently, you should make your file a few records longer than your session to allow room for 
spared blocks. When throughputting to SSl80 drives, spared areas are not skipped, so real 
time could be lost. It is recommended that you use only unspared, high-quality media for long 
throughputs. 

Setup Step 2: Select the Throughput Channel(s) 

The channels to be used for throughput are selected with the SELECT MEAS menu. Press 
SELECT MEAS, then press CH 1&2 ACTIVE, CH 1 ACTIVE or CH 2 ACTIVE. 

Setup Step 3: Set the Throughput Length 

THRUPT LENGTH sets the length for the next throughput session. This differs from THRUPT 
SlZE in the DISC menu in that THRUPT LENGTH specifies the length of a particular session, 
while THRUPT SlZE is the actual reserved size of the file on disc. The length may be set in 
time, number of revolut~ons, or records. Note that two-channel throughputs require twice 
the session length. For example, to throughput 5 records on both channels, the throughput 
size must be 10 records. 
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Setup S tep  4: View t h e  Input Signals (Optional) 

It is generally desirable to view the input signals before the throughput session is started so that 
the optimum input setup can be determined. Pressing VlEW INPUT displays the following 
menu: 

INPUT 
TIME 1 

INPUT 
TlME 2 

INPUT 
SPEC 1 

INPUT 
SPEC 2 

THRUPT 
TlME 1 

THRUPT 
TlME 2 

NEXT 
RECORD 

VlEW 
OFF 

Displays the time data present at the Channel 1 input 
connector. 

Displays the time data present at the Channel 2 input 
connector. 

Displays the FFT of the time data on Channel 1. 

Displays the FFT of the time data on Channel 2. 

Displays the first record (referenced to the Channel 1 trig- 
ger delay value) of the Channel 1 time data in the active 
file. The record length is determined by the frequency 
span used in the thrzughput sessizn. 

Displays the first record (referenced to the Channel 2 trig- 
ger delay value) of the Channel 2 time data in the active 
file. The record length is determined by the frequency 
span used in the throughput session. 

Displays the next record of time data in the active file. 
NEXT RECORD checks the position of the displayed files 
and recalls the next record of the active trace(s). 

Disables updating of the view input displays. 

THRUPTTIME 1, THRUPTTIME 2 and NEXT RECORD are used after the throughput session 
has been taken. The use of these three softkeys is explained in "Measuring ar,d Analyzing 
Throughput Files," later in this chapter. 
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Setup Step 5: Set Up the Inputs 

The next step is to set up the Measurement and lnput Setup groups. The mode (MEAS 
MODE) has already been selected, and the measurement, averaging and windowing are not 
selected until the the throughput file is recalled from disc and measured. However, frequency 
span and the source (if you plan to use it) need to be set up now. Refer to Chapter 1 '(for linear 
resolution) or Chapter 2 (for log resolution) to perform these steps. Then turn to Chapter 7 (for 
either mode) for instructions on the lnput Setup group. When that is completed, return to this 
chapter and proceed with Setup Step 6. 

Triggering on throughputs determines the start of the entire session, not of each record. You 
can set differential delay between the two channels up to 50 records. Overload rejection is 
ignored in throughput. Overloaded data w~ll not be indicated when throughput data is recalled 
from disc. 

Setup Step 6: identify the Active File 

Once a file has been created on disc using THRUPT SIZE and CREATE THRUPT in the 
DISC menu, it may be identified as the active file. The active file receives the data when the 
throughput session is started. The default active file name is "THRUPUT." so if you have a disc 
file with this name, the active file is already identified for you. When ACTIVE FILE is pressed, the 
HP 3562A shifts into the alpha mode and displays the alpha menu. This is the same menu: 
described earlier in this chapter under "File Creation Step 2: Naming and Creating the File." 
The only difference is that pressing ENTER in this case identifies the active file, rather than 
creating a file on disc. 

Setup Step 7: Start the Throughput Session 

When the first six steps have been completed, the session can be started by pressing START 
THRUPT. If a problem is encountered, such as the disc not being connected, press ABORT 
THRUPT to abort the session and return to normal operation. When finished, the throughput 
session is saved under the active file name and can recalled at any time for measurement and 
analysis. 

NOTE 

Pressing ABORT THRUPT does not preserve any data from 
. the current session. 
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Setup Step 8: View the Throughput Header (Optional) 

The throughput header shows the instrument state and session information for the current 
throughput session. To display the header, press THRUPT HEADER after the session is com- 
plete. Figure 6-2 shows an example header. 

Required a 10-Record Long File 

-k 
Required a 10-Record Long File 

1 

Time T h r u p u t  Header  

LENGTH: cHANi  + c H A N h  
40.0mS IS R e c l  40.0mS I5  Recl  + i i Time T h r u p u t  Header  

LENGTH: cHANi  + c H A N h  
40.0. 

FREO: CENTER 
5 0  kHz 

REC LGTH A t  1 8.0.6 3 . 4 1 ~ 5  

INPUT: RANGE ENG UNITS 
CH I 3.99mVpk 1 . 0  V/EU 
CH 2 1O.OmVpk 1 . 0  V/EU 

IFILE: NAME SIZE 
THOUPUT iO Rac 

5 . 0  Rec 

Throughput Length 
(THRUPT .SELECT 

Both Channels Active Area Required on Disc 
(SELECT MEAS menu) 

Size of Disc File 

SPAN 
IOOkHz 

REALTIME / 
2 Rec 

COUPLING DELAY 
OC' I F l t l  0 . 0  S 

DC ( F l t l  0 . 0  5  

DISC AREA 

Indicates That First 2 Records of 
Throughput Were in Real Time 
(Gap-free Data) 

Active File Name 
(THRUPT SELECT menu) \ Name of Disc File 

Figure 6-2 The Time Throughput Header 
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MEASURiNG AND ANALYZING THROUGHPUT FILES 

Throughput files may be recalled from disc at any time for measurement and analysis. Because 
throughput must be used in conjunction with the linear or log resolution mode, files are meas- 
ured and analyzed in one of these two modes. (Data throughput in log resolution.then meas- 
ured in linear resolution will not be calibrated correctly.) To analyze measured data using the 
display and marker features, please refer to Chapter 8. There are four steps to measure data 
from a throughput file: 

1. ldentify the active file 

2. View the active file (optional) 

3. Set the measurement starting point 

4. Set up the measurement 

Measurement Step 1: ldentify the Active File 

When the disc file was being filled with a throughput session, identifying the active file specified 
which disc file was to receive the data. When the file is to be recalled from disc and measured, 
identifying the active file specifies which disc file is the source of the data. ldentify the file using 
the procedure outlined in "Setup Step 3: ldentify the Active File." Again, the default file name 

. -. . . - - - - 
for the active file isUTHRUPUT," so if your file has that name, the active file is already identified-.-- 
for you. 
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Measurement Step 2: View the Active File (Optional) 

You can view the time domain data in the throughput file after the session has been stored on 
disc and before it has been measured. One of the uses of viewing the data before the meas- 
urement is made is to determine the appropriate starting point for the measurement. Pressing 
VIEW INPUT displays the following menu: 

INPUT 
TlME 1 

INPUT 
TlME 2 

INPUT 
SPEC 1 

INPUT 
SPEC 2 

THRUPT 
TIME 1 

THRUPT 
TlME 2 

NEXT 
RECORD 

VIEW 
- OFF 

Displays the time data present at the Channel 1 input 
connector. 

Displays the time data present at the Channel 2 input 
connector. 

Displays the FFT of the time data on Channel 1 

Displays the FFT of the time data on Channel 2. 

Displays the first record (relative to the Channel 1 trigger 
delay) of the Channel 1 time data in the active file. The 
record length is determined by the frequency span used 
in the throughput session. 

Displays the first record (relative to the Channel 2 trigger 
delay) of the Channel 2 time data in the active file. The 
record length is determined by the frequency span used 
in the throughput session. 

. .  . . -. . . . . - . 

Displays the next record of time data in the active file. 
NEXT RECORD remembers the position of the displayed 
files and recalls the next record into the active trace(s). 

Turns off the view input displays. These displays must be 
turned off before measurement displays are selected. 

.. 

Measurement Step 3: Set the Starting Point 

Softkeys 
of 
interest 
here 

When a throughput file is recalled from disc to be measured, you can set the starting point of 
the measurement using delayed triggering. (For example, if you do not want the first record in 
the throughput file included in the measurement, set a trigger delay of one record. The meas- 
urement would then start at the second record in the file.) The measurement starts at the 
beginning of the file if you do not set a different starting point. This value of trigger delay is 
relative to the original trigger point in the data acquired during the througtiput session. 
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This use of delayed triggering is completely separate from any triggering done during the: 
throughput session; the only function of delay here is to set the starting point of the measure- 
ment. To set the starting point, press TRIG DELAY, then use CHAN 1 DELAY or CHAN 2 
DELAY. The maximum delay is 50 records, regardless of themits you select. Note that this is 
the only time triggering is applicable to the log reso~utibn mode. You must select one of the 
trigger types to use delay; delay is ignored in free run (except in log resolution). 

If you measure the file on a different span than it was throughput, the digital filter in the 
HP 3562A needs to resettle to the new span. This resettling can introduce a transient into the 
beginning of the measurement. In this case, it is generally recommended that the beginning of 
the file be excluded from the measurement to allow time for the filter to settle. The maximum 
that needs to be excluded is 1/10 of an output record. You can either use pre-triggering during 
the session to collect 1110 record (times the zoom factor you will be using) more than you need, 
or set t k  measurement starting point at 1MO record when recalling the file from disc. 

Measurement Step 4: Set Up the Measurement 

When you are ready to measure a stored throughput file, go to Chapter 1 (for the linear resolu- 
tion mode) or Chapter 2 (for the log resolution mode) and select the measurement you wish to 
perform on the throughput data. At this point, you also need to select windowing, averaging 
and a new frequency span, if desired. Note that you cannot zoom (use a non-zero start 
frequency) during the throughput measurement if you had zoomed during the throughput 
session. For example, if the span during the throughput session was 0 - 10 kHz, you could 
zoom at 5 - 6 kHz for the measurement. However, if you had zoomed during the session from 
10 - 20 kHz, you must retain that span for the measurement. If you are using delayed triggering 
to set the measurement starting point and you changed the frequency span, you should set the 
trigger delay after changing the span because the delay (if entered in records) is converted to 
seconds upon entry. 

.. . . . .  . - 

Overlap processing with averaging off operates differently when throughput is active. If 
averaging is off (AVG OFF active), no overlap processing is achieved, iegaidless of the 
value of OVRLPO/o. 

NOTE 

If you are processing throughput data at a frequency span 
other than the span at which {he dafa were acquired, the 
measurement is terminated if it encounters a gap in the data 
coming from disc (resulting from a loss of real time during the 
session). 

When the setup is ready, press the yellow START key. The TALK and LISTEN indicators in the 
HP-IB group alternately flash to show that the file is being recalled from disc. Because indi- 
vidual records are not triggered, single-channel phase displays for throughput measurements 
are not accurate. 
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USING CAPTURE BLOCKS AS THROUGHPUT FILES 

Capture blocks that have been stored on disc previously can be used as input to a throughput 
measurement. Identify the stored capture block as the active file (Measurement Step I), then 
proceed as with a normal throughput measurement. Chapter 4 shows how to save captured 
blocks to disc. 
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THROUGHPUT SETUP CHECKLIST 

Here are the steps to create a throughput file on disc, set up a throughput session, and then 
measure the throughput file: 

Create a 1. Set file size: use THRUPT SIZE in the DlSC FCTN menu (under 
file DISC). (page 6-6) 

2. Name and create the file: use CREATE THRUPT in the DlSC 
FCTN menu (under DISC). (page 6-7) 

Set up a 1. Activate throughput: activate LINEAR RES then THRUPT ON OFF 
throughput in the MEAS MODE menu. (page 6-9) 
session 

2. Select throughput channel(s): use CH 1&2 ACTIVE, CH 1 ACTIVE 
or CH 2 ACTIVE in the SELECT MEAS menu. 

3. Set session length: use THRUPT LENGTH in the THRUPT 
SELECT menu. (page 6-9) 

4. View the input signals, if desired: use the VlEW INPUT menu 
(page 6-10) 

5. Set up the inputs: refer to Chapter 7 for triggering, range, coupling, 
calibrating and engineering units. See note regarding triggering on 
page 6-11. 

6. Identify the active file: use ACTIVE FILE in the THRUPT SELECT 
menu. (page 6-11) 

7. Start the session: press START THRUPT in the THRUPT SELECT 
menu. (page 6-11) 

8. View the throughput header, if desired: press THRUPT HEADER 
in the THRUPT SELECT menu. (page 6-12) 

Measure and 1. Identify the active file: use ACTIVE FILE. (page 6-13) 
analyze a 
throughput 2. View the active file, if desired: use THRUPT TIME 1 andlor 
file THRUPTTIME 2 in the VIEW INPUT menu. (page 6-14) 

3. Set the measurement starting point (if other than the beginning of 
the file): use the TRIG DELAY menu. (page 6-14) 

4. Set up and start the measurement: refer to Chapter 1 or Chapter 2. 
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PURPOSE OF YHBS CHAPTER 

The purpose of this chapter is to show you how to set up the HP 3562A's input section, the 
group of six keys labeled "Input Setup." This chapter sho\~s you how to: 

1 .  couple the inputs 

2. set the input range 

3. set up triggering, including delayed triggering 

4. calibrate the input channels . 

5. use engineering units 
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COUPLING THE INPUTS 

To assure operator protection, do not exceed & 42 Vpeak rel- 
ative to ground or 42 Vpeak between Channels I and 2. 

/ CAUTION ( 

Do not ground the input channels when measuring from a low 
impedance source; this could result in damage to the device 
under test because grounding the input channels connects 
them through 20OQ to chassis ground, 

Because the HP 3562A's inputs are differential, they normally float with respect to ground. 
However, you have the option of floating or grounding the inputs independently. Grounding 
connects the input channels' ground reference (the outside shell of the BNC connectors) 
through 200Q to chassis ground. 

You can also specify ac or dc coupling for the inputs independently. With ac coupling, a series 
capacitor is inserted to remove dc signals and drifts associated with dc from the input signals. 
The 3 dB cutoff frequency for . .  ac coupling . is less than 1 -- Hz. Press - . INPUT COUPLE to display 
the following menu: 

CHAN 1 
AC DC 

CHAN 2 
AC DC 

Selects ac or dc coupling for Channel 1. 

Selects ac or dc coupling for Channel 2. 

Floats Channel 1. 

Grounds Channel 1. 

Floats Channel 2. 

Grounds Channel 2. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 7-Input Setup 
SETTING THE INPUT RANGE 

SETTING THE INPUT RANGE 

You have a choice between manually setting the input range or letting the HP 3562A automati- 
cally set the range. The auto-range feature sets the range in response to the amplitude level 
detected at the inputs; it adjusts the range so that the input level slays in the upper half of the 
input range. Press RANGE to display the following menu: 

CHAN 1 
RANGE 

AUTO 1 
UP&DWM 

AUTO 1 
RNG UP 

CHAN 2 
RANGE 

AUTO 2 
UP&DWN 

AUTO 2 
RNG UP 

Allows you to set the range for Channel 1, from - 51 dBV 
(3.99 mVpeak) to + 27 dBV (31.66 Vpeak). 

Activates autoranging on Channel 1 and allows it to adjust 
the range in either direction. 

Activates autoranging on Channel 1 but allows it to 
increase the range only. 

Allows you to set the range for Channel 2, from - 51 dBV 
(3.99 mVpeak) to + 27 dBV (31.66 Vpeak). 

, Activates autoranging on Channel 2 and allows i t  to adjust 
I the range in either direction. 

Activates autoranging on Channel 2 but allows it to 
Increase the range only. 

When active, autoranging occurs'whenever the input signai level falls below half range or 
exceeds full range, with several exceptions. It does not interrupt averaged measurements, time 
captures, or time throughputs. ,Auto ranging activity is indicsted by flashing of the 9VER 
RANGE and HALF RANGE LEDs. Refer to Chapter 3 for an explanation of autoranging in the 
swept sine mode. 

Preventing autoranging from decreasing the range (AUTO 112 RNG UP) is helpful for impact, 
transient, and random noise measurements. When the input signal level drops momentarily 
(e.g., between hammer impacts), this prevents the analyzer from immediately autoranging 
down to the ambient noise level. If necessary, you can restart AUTO 1/2 RNG UP by momen- 
tarily switching to AUTO 112 UP&DWN, then back to AUTO 1/2 RNG UP. 

When entering a range in Vrms or dBVrms, the peak-to-rms ratio of a sine wave is always used 
to convert Vrms to Vpk. This differs source level, where the ratio matches the current source 
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type. You can manually set the range (using CHAN 1 RANGE andlor CHAN 2 RANGE) any- 
where from - 51 dBV (3.99 mvpeak) to + 27dBV (31.66 Vpeak), where dBV is referenced to 1 
Vrms. Note that you can set the range for both channels at once by entering the value immedi- 
ately after pressing RANGE. 

Setting the input range is critical for making distortion-free measurements. The input range 
should be set at such a level that the input signal is at least 50% of the input range. You can 
monitor this by ensuring that the green HALF RANGE indicator is on (flashing or steady), but 
the red OVER RANGE indicator is not. If HALF RANGE is off, the signal-to-noise ratio is less 
than optimum; if OVER RANGE is on, the measurement will be distorted. The message "OV1" 
or "OV2" at the top right corner of the trace indicates an overload occurred in the respective 
channel. Figure 7-1 gives an example of the distortion introduced by an incorrect range setting. 

Amount of Amplitude Error 
by lnpcrt Overange on Channel 2 

Overload Indicator 

Figure 7-1 The Importance of Correct Input Range 

If you are in the linear or,log resolution modes, the AVG menu offers automatic overload 
rejection, which can reject any time record whose amplitude exceeded the input range; refer to 
Chapter 1 (for linear resolution) or Chapter 2 (for log resolution). Also, the VIEW INPUT displays 
can simplify setting the input range by allowing you to view the actual amplitude of the input 
signals. 

When using time throughput, overloads are indicated only during the throughput ses- 
sion-not when data files are being read back from disc during a measurement. 
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The HP 3562A's trigger function defines the conditions for acquiring a new time record. To set 
up triggering, press SELECT TRlG to display the following menu: 

TR lG 
LEVEL 

ARM 
AU MAN - 
- 

FREE 
RUN - 

CHAN 1 
INPUT 

CHAN 2 
INPUT 

SOURCE 
TRlG 

EXT 
- 

SLOPE 
+ - - 

Allows you to set the level at which the trigger will be acti- 
vated. The resolution of the trigger level is a function of 
input range. If the trigger level is greater than the input 
range for input triggering, the range becomes the trigger 
level. External trigger level has hysteresys of 320 mV. 

Selects auto or manual arming of the trigger circuit. 

Selects the free run trigger mode. 

Designates the signal on Channel 1 as the trigger signal. 
The maximum trigger level you can set is limited to the 
input range on Channel 1. 

Designates the signal on Channel 2 as the trigger signal. 
The maximum trigger level you can set is limited to the 
input range on Channel 2. 

Designates the source gating signal as the trigger signal. 
Note that level and slope are not selectable with source 
triggering. Source triggering is designed for use with the 
source burst outputs because it ensures accurate trigger- 
ing with these signals. The source gating signal is also 
availabte at the rear panel SYNC OUT connector; see 
"SYNC OUT (connector)" in Chapter 12 for more 
information. 

Designates the signai at the EXT TRIGGER front panel 
input as the trigger signal. This signal is limited to + 10 
Vpeak. This input is always DC coupled. 

Determines whether the measurement triggers on the 
positive or negative transition of the trigger slgnal through 
the selected trigger level. 

The trigger conditions are level and slope, as defined by TRlG LEVEL and SLOPE + - . 
Whenever the designated trigger signal (except source triggering) passes through the spec- 
ified level on the specified transition, the trigger conditions are met, and the measurement 
triggers. 

Trigger level is limited to the current range setting for CHAN 112 INPUT triggering, to +_ 10V for 
EXT, and is irrelevant for FREE RUN and SOURCE TRIG. 
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NOTE 

External triggering does not operate reliably on signals below 
500 rn Vpeak. With the Channel I or 2 inputs, triggering is pos- 
sible at levels down to 32 dB below the current input range. If 
the desired external trigger signal is less than 500 rnvpeak, it 
can be applied to either input channel, if the range is set 
approximately and input channel triggering is used. 

Manual Arming versus Auto Arming 

Auto arming automatically resets the trigger after each time record is acquired. Manual arming 
collects one time record when ARM (in the Status group) is pressed and the trigger conditions 
are satisfied. The instrument does not look for the trigger signal until ARM is pressed. When 
one record is acquired, the instrument then waits until ARM is pressed again. Free run trigger- 
ing always overrides manual arming. 

Delayed Triggering 

The HP 3562A can pre-trigger up to 4095 samples (4094 for zoom) before and post-trigger up 
to 102,400 samples after the trigger signal actually arrives. Pre-triggering is useful for impact 
analysis to ensure that you have captured the entire impulse. Post-triggering is helpful when 
analyzing systems with time delays because the measurement can wait until the desired signal 
arrives. Delayed triggering is also used when recalling and measuring throughput files from 
disc (see Chapter 6 for more information on time throughput). Note that overload rejection does 
not reject records used in counting post-trigger delay. Press TRIG DELAY to display the 
follow~ng menu: 

The delay may be specified in microseconds, milliseconds, seconds, minutes, revolutions or 
records. Enter negative numbers to specify pre-trigger delay. The resolution is 112048 of a 
record (one sample). To find the current time record length for setting delayed triggering, press 
STATE TRACE until the state is displayed and look under FREQ: REC LGTH. Delay is 
rounded to the nearest At, and the actual delay used can be echoed by pressing CHAN 112 
DELAY after the measurement. Free run triggering overrides trigger delays. 

CHAN 1 
DELAY 

CHAN 2 
DELAY 

Allows you to set the pre- or post-trigger delay for Channel 
1, using the Entry group. 

Allows you to set the pre- or post-tr~gger delay for Channel 
2, using the Entry group. 
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CAbiBRATlNG THE HP 35628 

The HP 3562A's calibration routine adjusts the gain and phase accuracy and common mode 
rejection of the input channels to comply with the analyzer's specifications. It starts by applying 
a known signal (internally) to the input channels. Next, it measures this known signal and 
compares it to the channels' responses. From these, it then generates calibration constants to 
use in adjusting the input circuitry. 

You can choose auto cal, which calibrates on a regular schedule, or single cal, which calibrates 
only when you desire. To make the choice, press CAL to display the following menu: 

Selects auto cal; see table 7-1 for the auto cat schedule. 
ON OFF - This softkey is reset to ON at power-up. 

SINGLE Performs a single calibration. 
CAL 1 

Auto cal performs calibration according to the schedule in table 7-1. 

Table 7-1 Auto Calibration Schedule 

At power-on 

8 minutes after power-on 

Every 2 hours thereafter 

There are several exceptions to the auto cal schedule. Auto cal does not interrupt averaged 
measurements, time captures, time throughputs, auto mathlauto sequence edits, or sweeps. If 
source protect is on, calibration turns the source off during the cal, then turns it back on when 
the cal is finished. Before starting lengthy measurements, turn auto cal off and perform a single 
cal. Note that the gain and phase are still accurate after 2 hours unless a significant change in 
the operating env~ronment (temperature change, etc.) is experienced. Calibration activates AC 
coupling and leaves it active. 

If a cal failure should occur (the failure message will be displayed on the screen), refer servicing 
to qualified personnel. A list of HP Sales and Support Offices is included at the end of this 
manual. 
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USING ENGlNEERlNG UNITS 

The HP 3562A can calibrate and display measurements using your own engineering units 
(EU). For example, assume you have a accelerometer calibrated at 10 mVIG. You can tell the 
HP 3562A to calibrate its measurements at 10 mV/EU and label the display in Gs. Now you 
can read the display directly and accurately in Gs. You can enter EU values and labels for the 
two channels independently. Press ENGR UNITS to display the following menu: 

EU VAL 

CHAN 1 

EU VAL 
CHAN 2 

VOLTS 
CHAN 2 

EU LBL 
CHAN 2 

- 

Selects engineering units for Channel 1. Press EU VAL 
CHAN 1, then enter your calibration constant. 

Selects volts for Channel 1 and disables engineering units. 

Used to enter the label for Channel l'engineering units. 
See "Entering EU Labels." The label can contain LIP to 5 
characters. Pressing this displays the alpha menu. 

Selects engineering units for Channel 2. Press ELI VAL 
CHAN 2, then enter your calibration constant. 

Selects volts for Channel 2 and disables engineering 
units. 

Used to enter the label for Channel 2 engineering units. 
"See Entering EU Labels." The label can contain up to 5 
characters. Pressing this displays the alpha menu. 

Engineering units labels replxe "volts" or! the vertical scale and in all applicable units menus. 
The label also replaces the vertical units label on the screen. For example, if "METER" is the 
EU label and you select VOLTS2 as the vertical unit, the display reads METE2 (truncated to 5 
characters). Two-channel measurements display both EU labels. 

EU VAL entries are limited to +InV to & 1000V. The dB terminator choice is dB referenced to 
1Vrms. The EV terminator softkey that appears in some menus is always linear, even if the trace 
is d~splayed on a log scale. 
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Entering EU babels 

When either EU LBL CHAN 1 or EU LBL CHAN 2 is pressed, the HP 3562A shifts into the 
alpha mode to allow you to enter an alphanumeric label. In the alpha mode, all front panel keys 
(except LlNE and HELP) are converted to their blue labels, and the following menu is 
displayed: 

ENTER 

SPACE 
FORWRD 

SPACE 
BACKWD 

INSERT 
ON g=J 

DELETE 
CHAR 

CLEAR 
LlNE 

CANCEL 
ALPHA 

I Saves the current alpha entry and exits the alpha mode. 

Moves the cursor one space forward for editing. Use the 
"BL" key to add blanks. 

i 
Moves the cursor one space backward without erasing 
any characters. To erase, use the BACK SPACE key. 

When this is ON, characters are inserted at the cursor 
position. When it is OFF, new characters are written over 
existing ones. 

Deletes the character at the cursor position. 

Clears the alpha entry from the cursor to the end of the 
line. 

Clears the current entry and exits the alpha mode. 

If engineering units are selected but an EU' label is not entered, the default labels EUI and EU2 
are used. Note that EU labels are not displayed on the horizontal axis of orbits diagrams. 
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PURPOSE OF THiS CHAPTER 

The purpose of this chapter is to show you how to analyze measured data using the 
HP 3562A's display and marker features. It shows you how to: 

1. Select the active trace 

2. Format the display 

3. Define the trace by selecting coordinates, units and scale 

4. Select the display data-measurement display, input signals or instrument state 

5. Use the X, Y and special markers 

6. Save and recall states and traces using the HP 3562A's internal memory (storage 
in external disc memory is discussed in Chapter 1 1) 
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THE HP 3562A DISPLAY 

Figure 8-1 shows a plot of the HP 3562A's display and explains the various fields on the 
screen. Some fields depend on display format (single, upperllower, or frontlback). 

Display 

X-SokHz AX-ll.OkHZ Y--50.747 AY-2.354 
Ya--46.867 AYa-782.m Avp--46.972 dBVrrns 

Measurement Display Selection for - POWE 

Trace A 

Measurement Display Selection for -POWE 
Trace B 

Coordinates -4 de 

Trace A 

Trace B 

Number of Awrages 

Overlap Percentage 

\ Window Used 

Value of Single Y Marker Before 
Width of X Marker Band \ Band Was Createdl 

Width of Y 
Difference of Y - A X ~  Values of X 
Marker Band Limits for Trace A 

Value of Single X Marker Before 
Band Was Created AVG VALUE Special 

Y-Axis Vslue of Single X Marker on marker for Trace A 

Trace A 

Y Marker Band 1 

Y-Axis Value of Single X Marker on 
Trace B 

Marker Band Limits for Trace B _,,., 

X Marker ~ a n d y  
AVG VALUE Special 
Marker for Trace B 

Trace A 

Trace B 

Figure 8-1 The HP 3562A Display 
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SELECTING THE ACTIVE TRACE 

The three keys in the Active Trace group select the active trace. Pressing A activates trace A 
and illuminates the indicator above that key. Pressing B activates trace B and illuminates the 
indicator above that key. Pressing A&B activates both traces and illuminates both indicators. 

Selection of the active trace is important because most dispay functions, including markers, 
math, coordinates, scale and Y-axis units, apply only to the active trace(s). In addition to select- 
ing the active trace, these three keys may be used to return a measurement display after a 
tab19 has been displayed. 

FORMATTING THE DISPLAY 

The three keys in the Display Format group determine the format of the display. 

SINGLE shows the active trace in a full 7 cm display. If both traces are active, trace A is 
displayed and becomes the active trace. 

UPPER LOWER divides the screen into two 3 cm displays. If both traces are active, trace A is 
displayed on the upper grid, and trace B is displayed on the lower grid. If one trace is active, it 
is displayed on both grids. The labels for the active trace(s) are highlighted. 

FRONT BACK superimposes both traces in a 6.5 cm display. The display height is reduced 
slightly to allow room for the extra annotation at the top of the screen. The active trace and its 
annotation are highlighted. If both traces are active, trace A is highlighted. 

DEF!N!I\!G THE TEACE 

Three keys and their associated menus define the active trace@). COORD selects the display 
coordinates, including the choice between linear and logarithmic X-axis, to show different 
aspects of the measurement data. SCALE def~nes the horizontal and vertical scales. UNITS 
selects the horizontal and vertical units in which the traces are displayed. 

COMBINING COORDINATES AND UNITS 

The HP 3562A was designed to provide maximum flexibility in arranging the display to best fit 
your measurement needs. As a result, it can provide many combinations of units and coordi- 
nates. Some of these combinations yield unconventional results, so you should verify each 
combination. Refer to the coordinate and units fields on the display when interpreting each 
trace. Figure 8-1 at the beginning of this chapter shows where these fields are on the display. 
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SELECTING DISPLAY COORDINATES 

Display coordinates may be selected before or after the measurement is made. Changing 
coordinates changes only the displayed trace; it does not alter or destroy any measurement 
data. Coordinates cannot be selected for the ORBITS TlvsT2 and DEMOD POLAR displays. 
Press COORD to display the following menu: 

MAG 
(dB) 

MAG 
(d Brr;) 

MAG 
(LOG) 

MAG 
('-IN) 

PHASE 

REAL- 

IMAG 

NEXT 

Defines the vertical axis as magnitude displayed in dB 
(ceciBels). 

Defines the vertical axis as magni!ude displayed in dBm 
(deciBe!s rekrenced to 1 miiliwatt). After pressing MAG 
(dBm), you can enter an impedance value that matches 
the impedance of your input signal. The dBm coordinate 
must be referenced to a known impedance (traditionally 
50R), so the analyzer needs to know ihe impedance of 
your inputs. The de'fau!t value is 500. See note 3 at the 
end of this menu. 

Defines the vertical axis as linear magnit~de on a log 
scale. 

Defines the vertical axis as linear magnitude on a linear 
scale. 

Defines the vertical axis as phase in degrees. The phase 
center value can be entered after pressing PHASE. See 
note 1 at the end of this menu. 

Displays the real portion of complex measurement data. 

Displays the imaginary portion of complex measurement 
data. 

Dlspiays the second level of the COORD menu. 
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Pressing NEXT in the COORD mencl displays the following menu: 

Configures the display as a Nyquist diagram (imaginary 
NYQUST 1 vs. real) 

NICHOL Configures the displsy as a Nichols plot (log magnitude 
vs. phase). After pressing NICHOL, you can enter the the 
phase center of the X-axis, from -180 to + 180 degrees., 
The default is 0 degrees. 

LOG X 

RETURN ( Redisplays the first level of the COORD menu. 

Selects a logarithmic horizontal axis. This softkey is not 
applicable to time or amplitude domain displays. See note 
2 at the end of this menu. 

LIN X 

NOTE 7 

Selects a linear horizontal axis. See note 2 at the end of 
this menu. 

The appearance of the phase display depends on the Y-axis 
scaling; see "Scaling the DisplayJ' later in this section. Sin- 
gle-channel phase is referenced to the middle of the time 
record for the Hann, user-defined, flat top; and the beginning 
of the record for force, exponential and uniform windows. 
Phase i s  not calibrated for t h e  capture and time throughput 
measurements. 

NOTE 2 

If a trace is originally measured or synthesized with linear res- 
olution then converted to a log scale using LOG X, points in 
the resultant trace will not be distributed proportionately. To 
achieve true log distribution, the original trace must have log 
resolution. The converse is true for converting log traces to 
linear scale using LIN X. 

NOTE 3 

MAG (dBm) selects d5m for power spectra and dB for fre- 
quency response. If 3 frequency response is displsysd when 
MAG (dBm) is pressed, dBm is still selected for subsequent 
power spectra. 
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SELECTING UNITS 

The UNITS key allows you to select the horizontal and vertical units and enter trace titles. As 
with coordinates, changing the units does not alter or destroy any measurement data. Press 
UNITS to display the following menu: 

P SPEC 
UNITS 

L SPEC 
UNITS 

SWEPT 

Hz 
(set) 

RPM 
(Set) 

Orders 
(Revs) 

Orders 
CAL 

TRACE 
TITLE 

Displays the power spectrum units menu, which.sets the 
units for power and cross spectrum displays. See "The 
Power Spectrum Units Menu" following this menu. 

Displays the linear spectrum units menu, which set the 
ur,i;s for Inear spectrum displays. See "The Linear Spec- 
trum Units Menu" following this menu. 

Displays the swept units menu, which sets the units for 
power and cross spectrum displays in the swept sine 
mode. See "The Swept Units Menu" following this menu. 

Selects Hertz (or seconds for time domain traces) as the 
horizontal unit. This softkey does not apply to amplitude 
domain displays. 

Selects RPM (or seconds for time domain traces) as the 
horizontal unit. The X-axis is scaled in seconds in the time 
domain. This softkey does not apply to amplitude domain 
displays. 

Selects orders (or revolutions for time domain traces) as 
the horizontal unit. This is normally used with external 
sampling; refer to Chaptersl, 2-or4 (depending on the 
mode) for more information. This softkey does not apply to 
amplitude domain displays. 

Used to enter Orders calibration in HzlOrd. The calibra- 
tion is stored in nonvolatile memory and is not affected by 
power-down or reset. This display unit does not affect the 
sampling freque 

Displays the alpha mode menu and allows you to enter a 
trace title. See "Trace Title" following this menu. 
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The Power Spectrum Units Menu 

Power spectrum units apply to power and cross spectrum displays in the linear resolution, log 
resolution and time capture modes. After a selection is made, all power and cross spectrum 
displays in these three modes are in those units. Note that power spectrum units apply only to 
these displays and do not affect any other displays. To select these units, press UNITS, fol- 
lowed by P SPEC UNITS to display the following menu: 

VOLTS 
r,,K 

RETURN- 

Selects volts (peak) as the basic amplitude unit. 

Selects volts (rrns) as the basic amplitude unit. 

Displays the trace in volts. 

Displays the trace in VOW 

Displays the trace in volts divided by square root of equiv- 
alent filter bandwidth. 

Displays the trace in volts2 divided by equivalent filter 
bandwidth (power spectral density). 

Displays the trace in volts2 times record length divided by 
equivalent filter bandwidth (energy spectral density). 

.Redisplays the UNITS menu. 
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The Linear Spectrum Units Menu 

Linear spectrum units apply to linear spectrum displays. After a selection is made, all linear 
spectra are displayed in those units. Note that linear spectrum un~ts apply only to these dis- 
plays and do not affect any other displays. To select these units, press UNITS, followed by 
L SPEC UNITS to display the following menu: 

\JOLTS 
PEAK 

Selects volts (peak) as the basic amplitude unit 

VOLTS Selects volts (rms) as the basic amplitude unit. I RMS 

I VOLTS2 I Displays the trace in volts2. 

Displays the trace in volts divided by square root of equiv- 
alent filter bandwidth. 

RETURN I Redisplays the UNITS menu. 

The Swept Units Menu 

Swept units apply to power and cross spectrum displays in the swept sine mode. After a 
selection is made, all power and cross spectrum displays in the swept sine mode are in those 
units. Note that swept units apply only to these swept sine displays and do not affect any other 
displays. To select these units: press UNITS, followed by SWEPT UNITS to display the follow- 
ing menu: 

VOLTS FA. 

1 RETURN 

Selects volts (peak) as the basic amplitude unit. 

Selects volts (rms) as the basic amplitude unit. 

Displays the trace in volts. 

Displays the trace in volts2. 

Redisplays the UNITS menu. 

NOTE 

MAG (dB) provides a faster display when used with the 
VOLTS~ unit, as opposed to the VOLTS unit. 
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Trace Title 

This softkey is used to enter trace titles. Titles can contain up to 20 alphanumeric characters 
and are plotted along with the display. When TRACE TITLE is pressed, the instrument shifts 
into the alpha mode, in which all front panel keys (except LlNE and HELP) are converted to 
the blue labels under them. The START key, for example, becomes "C" in the alpha mode. 
Titles are erased at power-down and after reset. Here is the alpha mode menu that appears 
when TRACE TITLE is pressed: 

ENTER 

SPACE 
FORWRD 

SPACE 
BACKWD 

INSERT 
ON 

DELETE 
CHAR 

CLEAR 
LlNE 

CANCEL 
ALPHA 

Saves the current alpha entry, displays it under the active 
trace, then exits the alpha mode. 

Moves the cursor one space forward without erasing any 
characters. Use the "BL" key to add blanks. 

Moves the cursor one space backward without erasing 
any characters. To erase, use BACK SPACE. 

When this is ON, characters are inserted at the cursor 
position. When it is OFF, characters are written over exist- 
ing characters at the cursor position. 

Deletes the character at the cursor position. 

Clears the alpha entry from the cursor position to the end 
of the line. 

I Exits the alpha mode without changing the trace title. 
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SCALING THE DISPLAY 

Ths horizontal and vertical axes offer several scaling options. You can explicitly enter minimum 
and maximum values for either axis, or the HP 3562A can auto scale to obtain the optimum 
display. In addition, the scale can be set to the current X and Y marker bands. Note that several 
of the SCALE softkeys are duplicated in the X and Y marker menus for convenience. Press 
SCALE to display the following menu: 

X FlXD 
SCALE 

X MRKR 
SCALE 

X AUTO 
SCALE 

Y FlXD 
SCALE 

Y MRKR 
SCALE 

Y AUTO 
SCALE 

Y DFLT 
SCALE 

Used to enter the X-axis scale values. Press X FlXD 
SCALE then enter the minimum and maximum values 
separated by a comma (,). A single entry sets the right 
side of the scale. You can also press this to fix scales 
defined by auto scaling. 

Scales the X-axis to the current X marker band. See "The 
X Marker" later in this chapter for information on setting 
up the band. 

Automatically scales the X-axis to display all of the meas- 
ured data. To fix a scale defined by autoscaling. press X 
FlXD SCALE. 

Used to enter the Y-axis scale values. Press Y FlXD 
SCALE then enter the minimum and maximum values 
separated by a comma (,). A single entry sets the top of 
the scale. You can also press this to fix scales defined by 
autoscaling. 

Scales the Y-axis to the current Y marker band. See "The 
Y Marker" later in this chapter for information on setting 
up the band. 

Automatically scales the Y-axis to obtain the optimum dis 
play and activates the autoscaling mode. To fix a scale 
defined by autoscaling, press Y FIXD SCALE. 

Selects the Y default scale, which is defined by the current 
input range, amplitude units and measurement display. 
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Y-axis Scaling 

Y-axis scaling operates in one of two modes: auto or fixed. Vertical autoscaling (selected with Y 
AUTO SCALE) checks the active trace every time it is changed or updated to ensure that the 
vertical scale is providing the optimum display. Pressing Y AUTO SCALE scales the trace 
immediately and leaves the display in the autoscale mode. Y DFLT SCALE, Y MRKR SCALE 
and Y FlXD SCALE explicitly define the vertical scale. When one of these three softkeys is 
pressed, the display leaves the auto scale mode and stays fixed at the selected values. To 
determine whether the display is in auto or fixed scaling, look at the bottom of the Y axis on the 
display; if "Fxd Y" or "Fxd XY" is displayed, the scale is fixed. If not, Y-axis autoscaling is 
active. To leave autoscaling in the last scale it defined, press Y FIXD SCALE. 

X-axis Scaling 

X-axis scaling also operates in the auto or fixed mode, but the X-axis auto scale operates in a 
different manner than the Y-axis. X AUTO SCALE sets the horizontal scale to match the fre- 
quency span (for frequency domain dislays), the time record length (for time domain displays), 
or amplitude range (for amplitude domain displays). X AUTO SCALE also activates the auto- 
scaling mode and changes the scale whenever the span, record length or amplitude range is 
changed. X FlXD SCALE and X MRKR SCALE explicitly define the horizontal scale. When 
either of these is pressed, the display leaves the auto scale mode and stays fixed at the 
selected values. To determine whether the display in auto or fixed scaling, look at the bottom of 
the Y-axis on the display; if "Fxd X" or "Fxd XY" is displayed, the scale is fixed. If not, X-axis 
autoscaling is active. To leave auto scaling in the last scale it defined, press X FlXD SCALE. 

The Nichols, Nyquist, ORBITS TlvsT2, and DEMOD POLAR displays have special scaling 
characteristics since they are three-dimensional displays. The X and Y scaling softkeys operate 
on the horizontal and vertical axes, noi on the third axis. On the Nichols display, for example, X 
FlXD SCALE sets phase on the X-axis, not frequency. ?he third axis is adjusted automatically 
when either the X- or Y-axis is adjusted. Note also that adjusting the X-axis on Nyquist, orbits, 
and demod polar automatically adjusts the Y-axis, and vice versa. This is done to maintain the 
display's aspect ratio. 

W~th the Nyquist, orbits, and demod polar displays, Y DFLT SCALE sets the center of the 
display to 0,O and puts all measurement data on the screen and sets the mlnimum and max- 
rmum scales depending on mput range. Y AUTO SCALE also puts all data on the screen, but 
sets the center of the display to the center of the data For the Nchols dsplay, Y DFLT SCALE 
sets the Y scale to the MAG (dB) scale and fixes the X scale to its current value. X and Y AUTO 
SCALE adjust their respective scales for an opt~mum dsplay 
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SELECTING DISPLAY DATA 

The Select Data keys provide three choices of display data: measurement displays, view inputs 
and the state display. 

MEAS DlSP selects measurement displays. The menu displayed with this key depends on 
the measurement mode selected; refer to Chapters 1-4 (depending on the current mode) for 
more information. Note that displays shared by two modes are not changed when the mode is 
changed from one to the other. 

VIEW INPUT lets you display the input signals before they are filtered to the current frequency 
span and before they are measured. Appendix E shows how these displays are derived and 
how they differ from measurement displays. The view input displays are useful when you need 
to verify the presence of an input signal or compare the input signal with the measurement 
d~splay. The menu displayed with this key also depends on the mode selected; refer to 
Chapters 1-4 (depending on the mode selected) for more information. 

STATUTRACE toggles between the instrument state display and a measurement or view 
input display. Figure 8-2 shows the state display at power-on (after completion of the self-test). 

Mode 

Measurement / 

Averaging nINoow: CHAN i 

AVERAGE: TYPE OVERLAP TIME AVG 
Af Times Narrowband Correction 

Frequency A~~ o t r  Factor for Selected Window 

I 
CENTER 

/ 800 \ 50 kHz IOOkHr 187 Hz 

REC LGTH A t  

/ REC LGTH \ LEVEL 
Freerun 0 . 0  vpk 

2048 RANGE EN6 UNITS 

CH 2 AutoRng 1 . 0  v/Eu 

Input Setup ~ n d m  Noise  C 

Coupling and Grounding 

Pos Trigger Delay 
COUPLIN6 DELAY 
OC ( F l t l  0 . 0  S 
OC IFl tJ  0 . 0  S 

LEVEL OFFSET 
DC Offset 

0 . 0 V p k  0 . 0 V p k  

)r 

Source 
/ / EU Calibration 

Figure 8-2 The Instrument State Display at Power-On 
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USING THE MARKERS 

The HP 3562A offers both horizontal (X-axis) and vertical (Y-axis) markers, as well as several 
special marker functions. The markers can be used to magnify a narrow portion of a trace, 
identify a band or region, curve fit inside a band, adjust the horizontal and vertical scales, 
measure relative to fixed reference, or highlight items such as harmonics and sidebands. In 
addition, the MARKER VALUE key in the Entry group works in conjunction with the markers 
to simplify numeric entries by entering values that are identified on the display. 

The knob in the Marker group is assigned to move the marker that is currently active. The 
active marker is identified by the indicators above the X and Y keys. 

The X marker is tied to the displayed trace data, while the Y marker is tied to screen locations. 
Because of this, minor rounding discrepancies may occur when the markers are positioned at 
the same point. 

Creating Marker Bands 

Bands are created in one of two ways: 

1. After pressing X, Y, X VALUE or Y VALUE, enter the minimum and maximum 
values separated by a comma. For example, pressing X VALUE 10,20 kH,z sets . 
up an X marker band from 10 to 20 kHz. 

2. Activate either marker then use the HOLD X or HOLD Y softkeys to expand the 
band from the single dot ( qo r  line (Y). 

.To erase marker bands and return the single dot or line, refer to the descriptions of HOLD X 
OFF and HOLD Y OFF in the following sections. 
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THE X MARKER 

THE X MARKER 

Pressing X in the Marker group activates the X marker. When it is activated, the X marker 
appears as an intensified dot which is moved across the trace with the Markers knob: Pressing 
X also displays the following menu: 

X 
VALUE 

X MRKR 
SCALE 

X AUTO 
SCALE 

SCROLL 
ON g=J 

- 

HOLD X 
CENTER 

HOLD X 
RIGHT 

HOLD X 
LEFT 

HOLD X 
gFJ 

Used to move the X markerto a explicit point on the hori- 
zontal axis. The units softkeys displayed after you enter 
the value are determined by the current horizontal units. 
To set up a band, enterthe minimum and maximum val- 
ues separated by a comma. You can also enter X values 
immediately after pressing the X key. 

Scales the horizontal axis to the span currently defined by 
the X marker band (see the HOLD X softkeys below). No 
information is lost when the display is scaled; the original 
scale can be returned by pressing X AUTO SCALE. 
Pressing this with a single X marker results in a scaled 
display centered about the marker position. 

Scales the X-axis to display all measured data 

Allows you to scroll the complete trace through the magni- 
fying "window" of an X marker band. See the HOLD X 
softkeys and "An Example of Scrolling" following this 
menu. 

Causes the X marker to split and expand symmetrically 
around its original position as the knob in the Entry group 
is rotated. The two vertical lines outline the band. See 
"Using the X Marker Bands" later in this chapter. 

Causes the X marker to split and expand to the left as the 
knob in the Entry group is rotated. The two vertical lines 
outline the band. See "Using the X Marker Bands" later 
in this chapter. 

Causes the X marker to split and expand to the right as 
the knob in the Entry group is rotated. The two vertical 
lines outline the band. See "Using the X Marker Bands" 
later in this chapter. 

To move a band across the display while maintaining its 
current width, press HOLD X OFF,, then move the band 
with the Marker knob. To erase a band and restore the 
single X marker dot, activate one of the HOLD X softkeys, 
then turn the knob until the band contracts to a single line 
and press HOLD X OFF. 
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THE X MARKER 

An Example of Scrolling 

Figure 8-3a shows a measurement made at 0-100 kHz. A 10 kHz wide X marker band was 
created using HOLD X CENTER; the band is shown from 45 to 55 kHz in figure 8-3b. Figure 
8-3c shows this 10 kHz band magnified using X MRKR SCALE. Finally, SCROLL ON OFF was 
toggled ON, then the entire 0-100 kHz trace was viewed, 10 kHz at a time, using the knob in 
the Marker group. Figure 83d  shows the trace scrolled through 5 to 15 kHz. Note that scrolling 
follows the time or frequency axis in displays'with more than two axes. 

Area 

I 

Original Position of Marker Before 
Expansion b s o k ~ z  ~ x - 1 ~  .OkHz 7 Width of Band 

Ya-2.2541 AYa-6OS.5md8 
FREQ RESP 
3o.or 

10Avg 0 x 0 ~ 1 ~  Hann 
I I 

Trace Grids Not Plotted 
for Clarity 

Full Span Measurement X Marker Band from 45 to 55 kHz 

Center of Band Has Been Moved to 

X-SokHz AX-1O.OkHz 
10 kHz \ 

Ya--2.2541 AYa-605.5md8 
X - ~ O W  AX-~O.O~HZ - Width of Band Remains 10 kHz Ya--i4.949 AYa-8.794 dB 

FREQ RESP 10AVO OXOVIP Hann FREO R E S P  IOAVa OYOvlP Hann 

I I 

Center of Band Has Been Moved to 

X-5OkHZ AX-1O.OkHZ 
10 kHz \ 

Y~--2.2541 A Y ~ - S O ~ . S ~ ~ B  W O W -  - ~ ; ; ~ ; : q ; y z d ~  Width of Band Remains 10 kHz 
--"" I 

IOAVa OXOVIP Hann 

m l  1 

Scale Expanded to 45-55 kHz 

- 
Figure 8-3 Using X Marker Scrolling 
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THE Y MARKER 

Pressing Y in the Marker group activates the Y marker. When the Y marker is activated, it 
appears as a single horizontal line which is moved along the vertical axis with the Markers 
knob. Pressing Y also displays the following menu: 

Y 
VALUE 

Y MRKR 
SCALE 

Y AUTO 
SCALE 

Y DFLT 
SCALE 

- 
HOLD Y 
CENTER 

HOLD Y 
UPPER 

HOLD Y 
LOWER 

HOLD Y 

Used to move the Y marker to an explicit point on the 
vertical axis. The units softkeys displayed after you enter 
the value are determined by the current amplitude units 
and coordinates. To set up a band, enter the minimum 
and maximum values separated by a comma. You can 
also enter Y values immediately after pressing the Y key. 

Scales the vertical axis to the span currently defined by 
the Y marker band (see the HOLD Y softkeys below). No 
information is lost when the display is scaled; the original 
scale can be returned by pressing Y DFLT SCALE 
(assuming the trace hasn't changed.) Pressing this with a 
single Y marker puts the marker level at the top of the 
display. 

Autonatically scales the veitical axis to obtain the 
optimum display. 

Select the Y default scale, which is determined by the 
input range setting, measurement display and 
coordinates. 

Causes the Y markevto split and expand symmetrically 
around its original position to form a band as the Markers 
knob is rotated. . - . 

Causes the Y marker to split and expand downward to 
form a band as the Markers knob is rotated. 

Causes the Y marker to split and expand upward to form 
a band as the Markers knob is rotated. 

To move a HOLD Y band along the vertical axis while 
maintaining its current width, press HOLD Y OFF, then 
move the band with the Marker knob. To erase a band , 
and restore the single Y marker, activate one of the HOLD 
Y softkeys, then turn the knob until the markers contract to 
a single line, then press HOLD Y OFF. 
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RELATIVE MARKER MEASUREMENTS 

The HOLD X and HOLD Y marker bands are also used to measure points on the display 
relative to a fixed reference. As an example, here are the steps to measure the amplitude level 
of a harmonic relative to the fundamental: 

1. Activate the Y marker and move it to the peak of the fundamental. 

2. Press HOLD Y UPPER to activate the Y marker band 

3. Rotate the Markers knob until the band spreads from the fundamental to the 
harmonic in question. 

4. The absolute amplitude of the fundamental is displayed as "Y = " and the ampli- 
tude of the harmonic relative to the fundamental is displayed as "AY = ." These 
readouts appear at the top of the screen. 
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THE SPECIAL MARKER FUNCTIONS 

The special marker functions provided by the HP 3562A are harmonic and sideband markers, 
a variety of special calculations, and peak search. These functions operate with the X markers 
in both single and band modes. Press SPCL MARKER to display the following menu: 

X FCTN 
gFJ 

HMNC 
ON 

SBAND 
ON 

SLOPE 

FREQ & 
DPSvlP 

L 
POWER 

MRKR-t 
PEAK 

AVG 
VALUE 

Deactivates all special marker functions. 

Activates the harmonic marker and displays its menu. See 
"The Harmonic Markers" following this menu. 

Activates the sideband marker and displays its menu. See 
"The Sideband Markers" following this menu. 

Calculates and displays the slope at the current X marker 
position. If an X marker band is active, the least squares 
average of the slopes inside the band is calculated. Slope 
on log Y-axes is read out as Log Ylx-axis unit; slope is not 
available on Nyquist or Nichols. 

Calculates and displays the resonant frequency and 
damping values in the active trace using a ll/2 degree of 
freedom curve fitter. The calculation is made inside the X 
marker band if it is active, or 20 points on both sides of the 
active single X marker if a band is not active. For accurate 
values, the marker band (or the 20 points), should cover 
at least the 3 dB bandwidth. This works only for frequency 
response displays. 

Calculates and displays the power contained in the cur- 
rent X marker band or in the entire trace if a band is not 
active. For frequency domain displays that have units, 
POWER shows energy (if the ESD unit is selected) or 
power (for all other units). Energy is always expressed as 
peak, and power is expressed as rms. For all frequency 
domain displays, the POWER marker compensates for 
the effect of the window. 

Moves the marker to the highest amplitude point on the 
active trace. If more than one point is at the highest ampli- 
tude, the marker moves to the leftmost point. If an X 
marker band is active, the single marker moves to the 
highest point in the band. 

Calculates the average value over the portion of the active 
trace enclosed by the current X marker band or the entire 
trace if a band is not active. 

NOTE 

To pause view input displays for stable marker readouts, 
press VIEW OFF (VIEW INPUT menu). 

Note that for computationally-intensive functions (such as slope) the marker display jumps 
across the trace as you rotate the Markers knob, rather than calculating across. 
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The Harmonic Markers 

These markers highlight a fundamental frequency and its first twenty harmonics. To activate the 
harmonic markers, press HMNC ON to display the following menu: 

FNDMTL 
FREQ 

HMNC 
POWER 

TH D 

ZAiC 

- 
RETURN 

Used to enter the frequency of the fundamental. Press 
FNDMTL FREQ, then enter the frequency using the Entry 
group. The range of fundamental frequencies is 0 to 100 
kHz. 

Shows the harmonic power in the area outlined by the X 
marker band. If a band is not active, the power in all 20 
harmonics is calculated. See "The X Marker" for informa- 
tion on the X marker bands. Only harmonics on the 
screen are included. 

Shows the percentage of total harmonic distortion gener- 
ated by the harmonics identified with the harmonic 
marker. This reads out in dB for log magnitude traces and 
% for linear magnitude traces. Only harmonics on the 
screen are included. 

Deactivates the HMNC POWER and THD calculations. 
This does not affect the harmonic markers themselves. 

Redisplays the SPCL MARKER menu. 

The Sideband Markers 

The sideband markers highlight a carrier frequency. and the first ten sidebancis on each side of 
the carrier. You can specify the carrier frequency and the sideband increment. Press SBAND 
ON to activate the sideband markers and d~splay the following menu: 

SBAND 
INCRMT 

SBAND 
POWER 

1 c& 

RETURN 

Used to enter the carrier frequency. The default value at 
power-on and after reset is 5 kHz. 

Used to enter the sideband increment. This value is used 
to calculate the sideband frequencies based on the car- 
rier frequency. The default value at power-on and after 
reset is 2.5 kHz. 

Calculates and displays the power contained in the area 
outlined by the X marker band. If the band is not active, 
the power in all 20 sidebands is calculated. Only side- 
bands on the screen are included. 

Deactivates the SBAND POWER calculation. This does 
not affect the sideband markers themselves. 

Redisplays the SPCL MARKER menu 
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SAVING AND RECALLING STATES AND TRACES 

The HP 3562A can save up to five instrument states and two data trace displays in its internal 
memory. (Refer to Chapter 11 for saving states and traces in disc memory.) The current state is 
stored in nonvolatile memory at power-down and may be recalled later. Only the information in 
the instrument state display is saved. Coordinates, for example, are not saved. A triangle pre- 
ceding the measurement display name indicates that the trace has been recalled from 
memory. 

The five states and data trace #1 are saved in nonvolatile memory as well. Data trace #2 is 
erased when power is removed or the instrument is reset. It is recommended that you save the 
state when saving a trace so that you can later recall the trace into the same instrument state. 
Time buffer and demod preview displays cannot be saved in local memory. Press SAVE 
RECALL to display the following menu: 

' 

RECALL 
PWR DN 

RECALL 
STATE# 

SAVE 
STATE# 

RECALL 
DATA # 

SAVE 
DATA # 

Recalls the state the instrument was in when power was 
last removed. 

Recalls a saved instrument state; press RECALL STATE#, 
then enter the number (from 1 t~ 5) under which the state 
was stored. 

Saves the current instrument state; press SAVE STATE#, 
then enter the number (from 1 to 5) under which you want 
the state to be saved. Note that any information previously 
saved under this number will be erased. 

Recalls a saved data trace display; press RECALL DATA 
#, then enter the number (1 or 2) under which the display 
was saved. 

Saves the current data trace display; press SAVE DATA #, 
then enter the number (1 or 2) under which you want the 
display to be saved. Note that any information previously 
saved under this number will be erased. 

NOTE 

When you save a trace while the display is the upperAower or 
front/back formats, only the active trace (or Trace A if both are 
active) is saved in memory. 
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PURPOSE OF THIS CHAPTER 

This chapter shows you how to use the HP 3562A's math, auto math, frequency response 
synthesis and curve fit features-the Operators group. It assumes you are familiar with the 
basic operation of the instrument (at the minimum you should be familiar with Chapters 1 
and 8). 

WAVEFORM MATH 

The HP 3562A offers a number of waveform math capabilities, including: 

Algebraic (+ ,-, +, x )  

Square root 

Reciprocation 

Negation 

Integrationldifferentiation 

Complex integrationldifferentiation 

Open-loop from closed-loop response 

Real part 

Complex conjugation 

Logarithm and antilogarithm 

FFT and inverse FFT 
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WAVEFORM MATH 

Waveform math operates on the data block represented by the displayed trace, not on the 
trace itself. An example of each type of operation is provided after the following description of 
the MATH menu. These operations apply to the active trace(s); if both traces are active, the 
selected operation applies to both. With the exception of the algebraic operations, the calcula- 
tion is performed immediately after the operation is selected. To enter complex values, enter 
the real and imaginary parts separated by a comma. Floating point numbers are represented 
by 24-bit mantissas and 8-bit exponents; their numeric range is Integers are repre- 
sented in 2's complement, 16-bit form; with a numeric range of - 32,768 to + 32, 767. 

The results of waveform math are noted on the display with M: preceding the display label. 
For example, if you add a constant to a frequency response trace, the label becomes 
M:FREQ RESP. Also, the V and V2 units are displayed as (V) and (V2) to indicate that the 
original units have been replaced. 

The error message "Trace Not Compatible" is displayed if you attempt math on incompatible 
traces. The operations not allowed are: 

1. ADD,SUB,MPY,DIV on 2 traces where the domain, linllog x-scale, or number of 
elements do not match 

2. jw and jw-1 on non-frequency domain traces 

3. FFT and FFT-1 on log x-axis, histogramIPDFlCDF, orbits, or demod polar 

'4. Any math on time capture buffer or demod preview displays. 

Pressing MATH displays the following menu: 

ADD I Selects addition; see "Algebraic Operations." 

SUB 1 Selects subtraction s ~ e  Algebraic Operations." 

MPY I Selects multiplication; see "Algebrac Operations." 

DIV I Selects division; see "Algebraic Operations." 

NEGATE I Negates the active trace; see "Negation." 

SQUARE 
ROOT - 
REClP 

NEXT ( Displays the second level of the MATH menu 

Calculates and displays the square root of the active trace; 
see "Square Root." 

Reciprocates the active trace; see "Reciprocation." 
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WAVEFORM MATH 

Pressing NEXT in the previous menu displays the following menu: 

DlFF 

jw 

INTGRT 

INTGRT 
INIT=O 

j w-1 

T 
1 -T 

NEXT 

RETURN 

Differentiates the active trace; see "Differentiation1 
Integration." 

Multiplies the active frequency domain trace by jo; see 
"Artificial Differentiationllntegration." 

Integrates the active frequency domain trace; see "Differ- 
entiation/ Integration." 

Integrates the active trace without including the first bin; 
see "Differentiationllntegration." 

Divides the active trace by jw; see "Artificial Differentia- 
tionllntegration." 

Calculates open-loop response from measured close- 
dloop response; where T is the active trace; see "Cal- 
culating Open-Loop Response." T must be positive. 

Displays the third level of the MATH menu 

Redisplays the first level of the MATH menu. 

Pressing NEXT in the previous menu displays the following menu: 

REAL 
?.ART 

COMPU 
CONJ 

LN OF 
DATA 

LN-1 OF 
DATA 

FFT 

FFT-1 

RETURN 

Displays the real part of complex measurement data; see 
"Real Part.:' 

Calculates the complex conjugate of the active trace; see 
"Complex Conjugation." 

Calculates the logarithm of the active trace; see "Cogs 
and Antilogs." 

Calculates the antilogarithm (exponential) of the active 
trace; see "Logs and Antilogs." 

Calculates the fast Fourier transform (FFT) of the active 
trace; see "FFT and lnverse FFT." 

Calculates the inverse FFT of the active trace; see "FFT 
and lnverse FFT." 

1 Redisplays the second level of the MATH menu. 
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Algebraic Operations 

The algebraic operations (ADD,SUB,DIV,MPY) require three steps: 

1. Select the active trace as the first operand. 

2. Select the math operation. 

3. Select a displayed or stored trace or a numeric constant as the second operand. 

When the operation is selected, the following menu is displayed to allow you to choose the 
second operand: 

ENTER 

EXP 

TRACE 
A 

TRACE 
B 

SAVED 
1 

SAVED 
C) L 

CANCEL 

Used to enter a numeric constant as the second operand. 

Used to enter a numeric constant in exponential notation. 
Numbers entered before EXP is pressed are the base, 
and number entered after are the exponent. For example, 
100 000 is entered as 1 EXP 5. 

Selects trace A as the second operand. 

Selects trace B as the second operand. 

Selects saved data trace #1 as the second operand. See 
"Saving and Recalling States and Displays" in Chapter 8 
for information on the saved traces. 

Selects saved data trace #2 as the second operand. See 
"Saing and Recalling States and Displays" in Chapter 8 
for information on the saved traces. 

I Cancels the math operation. 

NOTE 

To divide log magnitude traces, use the DIVsoftkey, not SUB. 
A log magnitude trace is strictly a function of the display. The 
data are stored in linear format, so division is required. 
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Figure 9-1 shows an example of adding two traces. 

Added 

Equal 

Figure 9-1 Addition 
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Square Root 

SQUARE ROOT calculate the square root of each point in the active trace; figure 9-2 shows an 
example. Note that computing square root of a negative function dues not yield an imaginary 
result. 

/' 

~ i u a l s  This Trace 

Figure 9-2 Square Root 

Reciprocation 

REClP divides each point in the active trace into one; figure 9-3 shows an example. 

Reciprocal of This Trace 
Equals This Trace 

Figure 9-3 Reciprocation 
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Negation 

NEGATE individually multiplies the real and imaginary parts of the measurement data by 
minus one; figure 9-4 shows an example. 

m a  25.0 

d m  

Frequency Response Magnitude 
Trace Not Affected 

-75.0 

-0 7 . 0  

w.1 
keal Part of Measurement is 
Negated 

-1.0 

-- 

Figure 9-4 Negation 

DlFF differentiates the active trace by calculating the difference between adjacent points on the - -- - 

X-axis, then divides each difference by the bin spacing; figure 9-5 shows an example. 

SYNTHESIS 
10 .0  

dB 

-6.0 

H: SYNTHESIS 
-64.0 

dB 

-129 

0 Hz l o o k  

Trace 6 is the Derivative of 
Trace A 

Figure 9-5 Differentiation 
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INTGRT integrates the active trace by summing the discrete areas contained at each point 
on the display. Figure 9-6 shows an example of integration. INTGRT sums all points, while 
INTGRT INIT= 0 initializes the first point to zero. INTGRT and INTGRT INIT = 0 should be 
used on time domain traces. 

Trace B is the Numeric integral of Trace A 

Note Scaling of Integration: Result 
is Scaled by At. 
In this Case, At = 250ps. The 
Marker Position at 250ms Covers 
the First 1000 Bins. Marker Read- 
olrt on Trace B Shows 255.848mV 
at 250 ms (1.02228V x 1000 x 
250ps) 

X-250.0mSec 
Ya-1 .02228 V 

FILT TIME1 O X O v l p  

0 . 0  Sec 5 i 2 m  

Figure 9-6 Integration (INTGRT) 

INTGRT INIT= 0 initializes the first point in the display to zero (effectively excluding it from the -- -- - - - 

integration), then integrates the active trace in the same manner as INTGRT. Figure 9-7 shows 
an example. INTGRT INlT = 0 shifts the result down one-half Af. 

Similar to INTGRT in Figure 9-6 
Except: Because First Bin is Not 
Integrated, Notice Trace B Marker 
Readout of 255.592 rnV, Which is 
One Bin (1.02239rnV x 250pS = 
255.6pV) Less: 
255.848mV - 255.592 = 256.0pV) 

Figure 9-7 Integration (INTGRT IN IT = 0) 
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Artificial Integration/Differentiation 

Artificial differentiation is performed by multiplying the trace by j2nAf. This function provides the 
frequency spectrum of the time domain derivative. 

Value at X Marker Readout on 
Trace B Equals: 
400 Bins (SOkHz divided by Af of 
125 Hz) Times Af of 125 Times 271 
Times Value of Trace A (about 1.0) 
= 313.713K 

X-SOkHZ 

S Y N T  
1 . 6  

Hag 

0 . 0  

Fxd Y 
Y b - l i  

H: SY 
640 

Hag 

0 . 0  

Figure 9-8 Artificial Differentiation 

Artificial integration is performed by dividing the trace by jnhf. This function provides the fre- 
quency spectrum of the time domain integral. 

- .  . - - 

Trace B is the Result of Artificially 
Integrating Trace A 

FREQ 
37.5 

dB 

-62.5 

Yb--6 
M: FR 

-30.0 

dB 

-110 

H Z  

Figure 9-9 Artificial Integration 
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Calculating Open-Loop Response 

TI1 - T calculates open-loop response from a measured closed-loop frequency response 
curve, as the example in figure 9-10 shows. To yield a valid result, the measured response (T) 
must be the active trace. 

1 Trace B =. - 
1 -T 

Where T is Trace A 

X - 2 9 8 . 5  HZ 
Y a - - 3 . 2 1 7 1  dB 

F R E O  R E S P  
2 4 . 0  

1OAVg  6 2 X O V l D  
I 1 I 1 1  1 1 1  
I 1 1 1  1 1 1 1  

I 1 1 1 1  1 1 1  

I 1 1 1 , 1 1 1  
I 1 1 1 1 1 1 1  

d B  

I 1 1 1 1 1 1 1  

I 1 ! 1 1 1 1 1  
I , 1 ! , # I !  
I I I I I , I , (  
I 1 1 1 , 1 1 1  

- 4 0 . 0  I 1 1 , 1 1 1 1  I 1 1  1 1 1 1 1  
I 1 1 1 1  1 1 1  

10 LOU HZ 
Y b - - 7 . 7 7 3 8  dB  

CLOSED-LOOP I k  

H: F R E O  R E S P  
3 2 . 0 -  

1 0 4 v g  B E X O V ~ D  
I 1 1 , 1 1 1 1  I 1 1  1 1 1 1 1  

I 1 1 1 1  1 1 1  

d B  
I 1 1  1 , 1 1 1  

I 1 1 1 , 1 1 1  
I 1 1 1  1 1 1 1  
I 1 1 1 1 1 1 1  

- 3 2 . 0  I 1 1 1 1  1 1 1  

1 0  L o g  HZ O P E N i O O P  1 k 

Figure 9-10 Calculating Open-Loop Response 

Real Part 

-REAL PART separates and displaysthe real part of co~plex~measurement data. This differs 
from the REAL display coordinate (under COORD) in that REAL PART actually converts a 
complex block. into a red block by removing the imaginary points and filling the second hdf of 
the real block with zero values. 

Trace B is Real Part of Frequency 
Response in Trace A 

FREO R E S P  1OAvg  B O X O V ~ D  Hsnn 
37.5 

O V 2  

d B  

- 6 2 . 5  

4 9 . 9 4 8 7 5 k  

Figure 9-11 Real Part 
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Complex Conjugation 

COMPLX CONJ calculates the complex conjugate of the active trace; figure 9-12 shows an 
example. 

X-45kHz 
Ya-45.0  Deg 

Trace A is a Synthesized Constant 
of 1 + jl, Which Yields a Phase of . 

4s0 

Trace B Shows Complex Conjugate 
of Trace A (1 + jl)' = (1 - jl), 
Which Yields a Phase of - 4s0 

Figure 9-12 Complex Conjugation 

Logs and Antilogs 

LN OF DATA calculates the log, of the active trace, leaving the natural log of the magnitude in 
the real part and the phase in radians in the imaginary part. Figure 9-13 shows an example. 

Calculating LN OF DATA on This 
Frequency Response With This 
Phase Yields Log, Mag in Real Part (A) 
and Phase in Radians in Imaginary Part (B) 

(log, of magnitude) 

Figure 9-13 LN OF DATA 
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LN-1 OF DATA calculates the antilog, of the active trace, taking phase in radians from the 
imaginary part oi the data and log, of the magnitude from the real part. 

X - 1 a 7 . 3  H i  

FREQ 2 0 . 0  

With Log, Mag in Real and Phase in .. 
Radians in Imaginary, Calculating 
LN-1 of DATA Yields This Fre- 
auencv Response With This - o o _ O  

FKa Y 
m--5 

Y: PR ,a0 

P"... 

0.0 

-,a0 

Real Part 
(log, of magnitude) 

Imaginary Part 
(phase in radians) 

Figure 9-14 LN-1 OF DATA 
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FFT and Inverse FFT 

Trace B is Linear Spectrum Result- 
ing from Computing FFT of 5 kHz 
Sine Wave in Trace A 

FFT computes a1024-line FFT from either a 1024-point complex record or a 2048-point real 
record. For FFTs on time domain traces, 1024 lines are produced; 801 are saved and displayed 
(the remaining 223 lines fall outside the analyzer's frequency span). Because of dithering in the 
computation, FFTs on identical data do not always produce identical results. Figure 9-15 shows 
an example of the FFT command. 

X-SKHZ 

INST TIME4 
800 

m 

R e a l  

v 

-Boo 

F X d  X 
Yb-SO 
u: I N  

640 
m 

Mag 

v 

0 . 0  

Hz look 

Figure 9-15 FFT 

FFT-1 performs an inverse fast Fourier transform (FV on the active trace. Figure 9-16 shows 
an example. If you have performed an FFT on a time record, then transformed it back to the 
time domain using FFT-1, the analyzer adds 223 zeros outside the frequency span to fill the 
223 lines discarded by the FFT. The FFT-I is 6 to 10 dB noisier than FFT. 

FREO RESP 
3 0 . 0  

dB 

Impulse Response in Trace B 
resulted from Computing lnverse 
FFT of Frequency Response in 
Trace 5. Note Wraparound at End - 5 0 . 0  

of Impulse Response Due to F X ~  x 

Truncation of the Response M FR 
8 0 . 0  

in the Frequency Domain 
R e a l  

- 8 0 . 0  

0  0  200m 

Figure 9-16 lnverse FFT 
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AUTO MATH 

The HP 3562A's auto math feature allows you to program math operations using the Active - 
Trace keys and the softkeys in the MATH and MEAS DlSP menus. The current auto math 
table is saved in nonvolatile memory inside the instrument and is not erased when power is 
removed. Tables can also be stored in disc memory; see Chapter 11 for instructions. The next 
two sections explain how to program and start the auto math table. 

An important feature of auto math is that it can be selected as a measurement display in the 
linear, log and swept sine modes. This allows you to view the math results while a measure- 
ment is in progress. 

The table is limited to twenty lines, but it may fill with fewer than twenty lines depending on the 
commands used. (The limit is 20 lines or 200 characters.) The message in the top right corner 
of the table "xxx Keys Left" tells you how many key strokes are available. Also, keep in mind 
the instrument states under which you may run the auto math table. A table created to operate 
on a given set of traces may not work if you (or the analyzer) provide different traces. 

Programming the Auto Math Table 

Commands are programmed in the auto math table in the same manner as they are executed 
directly from the front panel. For example, to add trace B to the active trace, enter MATH, ADD, 
TRACE B as a command. Figure 9-17 shows this example in the auto math table. You can 
select one measurement display for each trace, and the MEAS DlSP selections must precede 
the MATH selections. To fill or edit the auto math table, press AUTO MATH, which displays the 
following menu: 

EDIT 
MATH 

VIEW 
MATH 

START 
MATH 

Displays the auto math table and its editing menu. 

Displays the auto math table but does not allow any ed~t- 
ing. This is useful to d~splay the table for plotting or saving 
to disc. 

Starts the auto math table; see the next section, "Starting 
the Auto Math Table." 
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When EDlT MATH is pressed, the following menu is displayed: 

LABEL 
MATH 

EDlT 
LINE# 

DELETE 
LlNE 

CHANGE 
LlNE 
- 

ADD 

CLEAR 
MATH 

END 
EDlT 

Used to add a label to the auto math table; see "The Auto 
Math Label" following this menu. 

Used to the select a line for editing. This only selects the 
line; the actual editing is done with DELETE LINE, 
CHANGE LlNE and ADD LINE. 

Deletes the edit line. 

Allows the edit line to be changed. When this is active: the 
edit line changes as you enter new commands. 

Allows a line to be added after the edit line. To add a line 
before the current line #I, use EDlT LINE# to move the 
pointer to line#O, then add the new line. 

Press twice to clear the auto math table. The message 
"Push Again to Clear" is displayed to allow you to confirm 
that the table is to be cleared. 

Exits the editing mode and saves the changes made dur- 
ing the current editing session. 

A u t o  M a t h  s s ~ e y s ~ c f t  
Lahel: OPEN LOOP 

Activates Trace A 

Selects FREQ RESP Display for 
Trace A 

Activates Trace 6 

Selects FREQ RESP Display for 
Trace B 

Computes Open-Loop Response of 
Closed-Loop Frequency Response 

Figure 9-17 The Auto Math Table 
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The Auto Math Label 

The label (entered with LABEL MATH) serves three purposes: 

1. It is displayed at the top of the table to identify the function of each table.   his is 
helpful when tables are plotted or stored on disc. 

2. It replaces the AUTO MATH softkey label in the MEAS DISP menu (linear resolu- 
tion, log resolution, and swept sine modes only). This allow you to start the auto 
math table and display the results while a measurement is in progress. 

3. It appears on top of the active trace (in the same field as the other MEAS DISP 
selections). 

To enter the label, press LABEL MATH, and the HP 3562A shifts into the alpha mode. In this 
mode, the hardkeys (except LIME and HELP) are ~onverted to their blue labels, and the 
following menu is displayed: 

ENTER 

SPACE 
FORWRD 

SPACE 
BACKWD 

INSERT 
ON 

DELETE 
CHAR 

CLEAR 
LINE 

CANCEL 
ALPHA 

Saves the current alpha entry, displays the label in the 
table, and exits the alpha mode. 

Moves the cursor one space forward to edit an entry. Use 
the "BL" key to add blanks. 

Moves the cursor one space backward without erasing 
any characters. To erase, use BACK SPACE. 

When this is pressed ON, characters are inserted at the . - - . . -. . - . . . - 
cursor position. When pressed OFF, characters are writ- 
ten over existing ones. 

Deletes the character at the cursor position. 

Clears the alpha entry from the cursor position to the end 
of the line. 

Clears the current entry and exits the alpha mode. 

Labels are limited to two lines of six characters each. Enter the first and second lines separated 
by a comma (,). 
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FREQUENCY RESPONSE SYNTHESIS 

This feature synthesizes frequency response curves from polelzero, polelresidue or polynomial 
data. The synthesis table can contain up to 22 lines of poles and zeros. If all entries are com- 
plex, up to 44 poles and 44 zeros can be used. (Conjugate pairs are considered two values.) 
Constants can also be synthesized for use in waveform math. The current synthesis table is 
saved in nonvolatile memory inside the instrument and is not erased when power is removed. 
(Tables can also be stored in disc memory; see Chapter 11 for instructions). 

Synthesized traces match the mode in which they are created. For example, if the HP 3562A is 
in the linear resolution mode, the synthesized trace contains 801 lines. The frequency span of 
synthesized traces is set usir;g the FREQ menu. (If demod is active, the predemod span is 
used.) The Laplace operator S is normdized in Hertz. 

This section contairis the following topics: 

1.  Using the SYNTH menu: selecting the type of synthesis, creating the traces and 
creating constants. 

2. Adding to and editing the synthesis table. 

3. Using the SYNTH FCTN menu for gain, delay and frequency scaling. 

4. Converting tables to other synthesis types and transferring them to curve fit. 

For an example of synthesizing a frequency response trace, please refer to the User's Guide at 
the beginning of this manual. 

-- - 

Pressing SYNTH displays the following menu: 

- 
POLE 
ZERO 

POLE 
RESIDU 

POLY- 
NOM IAL 

CONVRT 
TABLE 

CREATE 
CONST 

CREATE 
TRACE 

Selects polelzero synthesis and displays the table and its 
editing menu; see "The Synthesis Table." 

Selects polelresidue synthesis and displays the table and 
its editing menu; see "The Synthesis Table." 

Selects polynomial synthesis and displays the table and 
its editing menu; see "The Synthesis Table." 

Displays the convert tables menu; see "Converting Syn- 
thesis Tables." 

Creates real or complex constants for use in waveform 
math. Real values are entered as a single number; com- 
plex values are entered as real, imaginary separated by a 
comma (,). As an example. 6 + j3 is entered as 6,3. 

Creates a frequency response curve based on the current 
synthesis table. The message "Synthesis in Progress" is 
displayed while the trace is being created, and the trace is 
displayed when synthesis is complete. 
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NOTE 

Changing synthesis types without converting the table 
erases the original contents. For example, if the table had 
been filled in pole/zero format then you press POLE RESIDU, 
the table willbe erased when you press any one of the editing 
sof'tkeys. 

The Synthesis Table 

The synthesis table contains the data used by the HP 3562A in creating the frequency 
response curve. Figure 9-18 shows an example of the table in the polelzero format. 

,Type of Synthesis 

I Synthesis I/ 
P o l e s  And Z e r o s  1 

Number of Zeros 
i pair atlOK; j 45.2 
2 

Pole Pair at I.OK+ j 25kHz 

] Time delay- 0.0 s Gain- 100. 

Gain Factor 

Figure 9-18 The Synthesis Table-Polelzero Format 

In the polynomial and pole-residue formats, values can be entered that produce a trace that is 
not conjugate symmetric (i.e., non-Hermitian). The message "Not Hermitian" is displayed in 
those cases. The pole-zero format provides the best assurance of numerical accuracy. 
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Figure 9-19 shows this infomation converted to the ratio-of-polynomials format (using the 
CONVRT TABLES menu). 

Figure 9-19 The Synthesis Table-Polynomial Format 

1 S y n t h e s i s  
Type of Synthesis -polvnomlals 

NUMERATOR 3 DENOMINATOR 2 

The table shows the pole and zero (or polelresidue or polynomial) locations plus any gain, time 
delay or scaling frequency used. When POLE ZERO in the SYNTH menu is pressed, the 
following menu is displayed with the table (the variations for POLE RESIDU and POLYNOMIAL 
are included): 

S O - L 1  % 0.0 
-2. OM 

S3 

100s' - 2 ~ 1 0 W  + 212.5 x 10% 
SZ - 2 x lo3 + 626.0 x lo6 

EDlT 
POLE# 

EDlT 
ZERO# 

DELETE 
VALUE 

CHANGE 
VALUE 

ADD 
VALUE 

SY NTH 
FCTN 

CLEAR 
TABLE 

RETURN 

626. OM 
-2.0k 

Used to select a pole for editing; the actual editing is done 
with DELETE VALUE, CHANGE VALUE and ADD 
VALUE. This softkey is replaced by EDlT NUMER# when 
polynomial synthesis is active. 

T i m e  delay- 0 . 0  S Gain- t . 0  Scale- 1 . 0  

Used to select a zero for editing; the actual editing is done 
with DELETE VALUE, CHANGE VALUE and ADD 
VALUE. This softkey is replaced by EDlT RESDU# when 
pole residue synthesis is active and by EDlT DENOM# 
when polynomial synthesis is active. 

Deletes the edit line. Be careful when deleting poles and 
res~dues; these must be in pairs In the table. 

Allows the edit line to be changed. When this is active, the 
edit line changes as you enter new values. 

Allows a value to be added after the edit line. Enter the 
new value in mHz, Hzor kHz. Real values are entered as 
single numbers; complex values are entered as realjmag- 
[nary. For example, 6 + j3 is entered as 6.3 Hz. 

Displays the synthesis functiork menu, which is used to 
enter system gains, time delays and scaling frequencies; 
see "The Synthesis Functions Menu" following this menu. 

Press twice to clear the table. The message "Push Again 
to Clear" is displayed after the first press to allow you to 
confirm that the table is to be cleared. 

Redisplays the SYNTH menu. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 9-Data Operations 
FREQUENCY RESPONSE SYNTHESIS 

The Synthesis Functions Menu 

The synthesis functions menu allows you to add system gains, time delays and scaling fre- 
quencies to synthesis tables. The values entered are used by the instrument when it creates 
the trace. Note that the values must be entered before the trace is synthesized. Pressing 
SYNTH FCTN displays the following menu: 

GAlN 
FACTOR 

TIME 
DELAY 

SCALE 
FREQ 

RETURN 

Used to enter the constant (K) if needed to set the desired 
gain of a synthesized frequency response function. See 
the example following this menu. 

Used to enter time delay values for simulating delays in 
the synthesized frequency response. The delay is entered 
in microseconds, milliseconds or seconds; the default is 
0.0 seconds. 

Used to enter the scaling frequency. This frequency is 
multiplied by the values in the table to scale the curve up 
or down in frequency without having to change every 
value. The frequency can be entered in Hz, RPM, or 
orders; the range is 10-6 to106. An example use of scale 
frequencies is entering normalized values from a filter 
design handbook then translating the function to the 
desired range. You can also convert Hz to radians. 
SCALE FREQ should be used to avoid the occurrence of 
very large or very small numbers. 

Redisplays the POLE ZERO, POLE RESIDU, or POLY- 
NOMIAL menu, depending on the,type of synthesis 
selected. 

To illustrate the use of GAlN FACTOR, synthesize a 20 kHz low-pass filter (single pole). In polel 
zero format, enter a pole at - 20kHz. The equation for this f~lter is: 

This yields a pass band gain (at OHz) of ll~oooo ( -  86dB). If you wanted a gain of 1 - (OdB), 
press GAlN FACTOR then enter 20000. This changes the equation to: 

Now the gain is 1 (Odb) at OHz. 
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Converting Synthesis Tables 

Synthesis tables can be converted from the current type to one of the other two types using the 
CONVRT TABLE menu. To convert a synthesis table, press the CONVRT TABLE softkey to 
display the following menu: 

TO-+ POL 
ZERO 

TO+ POL 
RESIDU 

TO 
-+ POLY 

RETURN 

Converts a polelresidue or polynomial table to polelzero 
format. 

Converts a polelzero or polynomial table to polelresidue 
format. 

Converts a polelzero or polelresidue table to polynomial 
format. 

Redisplays the SYNTH menu. 

Also, polelzero tables can be converted to curve fit tables using the SYNTH- > FIT softkey in 
the FIT FCTN menu under CURVE FIT-see "Using the Curve Fitter" later in this chapter. To 
convert a polelresidue or polynomial table to curve fit, first convert it to polelzero format. When 
converting tables containing large numbers, it is recommended that you scale the numbers 
down using SCALE FREQ. 

Synthesis Formulas 

The following formulas are used in synthesis (remember that S is in Hertz in all these): 

Pole-zero format: 
(gain 
/ K(S - Sl)(S - S, *)(S - S2) ... 

factor) (S - S3)(S - S3 *)(S - S4). . . 
\ 
'(non-zero case) 

Poleresidue format: 

A A2 + Az* + CoSO + C,S1 + ... + ---- + --- A, 2+ ... 
S-S, S-S2 S-S2* (S-S2) 

p r e s i d u a l  terms) Z(non-zero case) \(repeated 
poles case) 

Polynomial format: 

(can be complex if synthesizing; must be real for table conversion) 
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The curve fitter in the HP 3562A extracts pole and zero locations from measured or synthe- 
sized frequency response functions. This creates a mathematical model that "fits" the meas- 
ured response. Conceptually, curve fitting can be thought of as synthesis process that tries 
pole and zero locations until it can produce a curve that matches the measured response. Up 
to forty poles and forty zeros can be extracted. You can explicitly specify the system order or let 
the,auto order routine select a good number of poles and zeros. The curve fitter also has a 
weighting function that emphasizes pole and zero locations and high-coherence areas while 
de-emphasizing low-coherence areas. This function can be modified then used in place of the 
auto weight function. 

The curve fitter produces both a table of polelzero values and the curve defined by these 
values. As part of the development process, you can fit a measured response then transfer 
those values to synthesis and modify the curve to produce the desired response. Based on the 
combined curve fit and synthesis values, you can design device modifications (e.g., compen- 
sation networks) then curve fit the device with its modifications to see if the design goals have 
been met. 

The HP 3562.4 allows you to curve fit frequency response functions while in the linear resolu- 
tion, log resolution and swept sine modes. 

The success of any curve fitting technique is highly dependent on a number of factors, 
including the weighting function, the specified system order, and the quality of the measure- 
ment. While the HP 3562A's curve fitter is designed for maximum performance and acc'uracy, 
you must exercise judgment when setting up the fit and when interpreting the results. 

. - - . - - .- - - - . 

Here are the general steps to perform a curve fit: 

1. Select the input data 

2. Specify the system order 

3. Specify the weighting function 

4. Create the fit 

5. View and edit the curve fit table 

6. View and edit the weighting function 

After the curve has been fitted once, steps can be repeated in any order to change the setup. 
For example, if a fit with 3 poles and 3 zeros did not seem adequate, you can specify a higher 
system order then create the fit again. 

Because the HP 3562.4 can automatically help find a good system order and weighting func- 
tion, curve fitting can be as simple as selecting input data and starting the fit. On the other 
hand, the curve fitter's flexibility allows you to control various aspects of the fit by bounding the 
problem with constraints (a specific system order, for example). The remainder of this chapter 
is divided into two parts: the first explains the softkey menus used for curve fitting, and the 
second guides you through the six setup steps. 
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THE CURVE FIT MENUS 

There are four softkey menus used for setting up and performing curve fitting: CURVE FIT, 
EDlT TABLE, TABLE FCTN, FIT FCTN, and EDlT WEIGHT. The menus are described in this 
order in the following section. 

The CURVE FIT Menu 

CREATE 
FIT 

STOP 
FIT 

NUMBER 
POLES 

NUMBER 
ZEROS 

EDlT 
TABLE 

FIT 
FCTN 

Starts the curve fit using the current setup 

Stops the curve fit before it is complete. This should be 
used if the fit is not converging. 

Used to enter the number of poles, from 0 to 40 (a conju- 
gate pair is considered 2 poles). 

Used to enter the number of zeros, from 0 to 40 (a conju- 
gate pair is considered 2 zeros). 

Selects the last frequency response measurement made 
as the input to the curve fitter. 

Selects the data in the A and B traces as the input to the 
curve fitter. 

Displays the table of values resulting from a fit and its edit- 
ing menu. See "The EDITTABLE Menu" following this 
menu. 

Displays the curve fit functions menu, which is used to 
specify userlauto weight and userlauto order, convert 
synthesis and curve fit tables, and view and edit the 
weighting function. See "The F1T FCTN Menu" following 
this menu. 
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The EDlT TABLE Menu 

The following menu is displayed when EDlT TABLE is pressed: 

LIT ZEROS 

FIX 
LINE# 

UNFIX 
LINE# 

ADD 
LINE 

DELETE 
LINE# 

- -. 

TABLE 
FCTN 

RETURN 

Shifts the editing softkeys to the poles in the table. When 
this is active, FIX LINE#, ADD LINE, and DELETE LINE# 
affect only the poles. 

Shifts the editing softkeys to the zeros in the Stable. When 
this is active. FIX LINE#, ADD LINE, and DELETE LINE# 
affect only the zeros. 

Fixes an existing line in the table. The curve fitter then 
assumes the line is correct and will not change it during 
subsequent fits. Whether a a pole or a zero is fixed 
depends on whether EDlT POLES or EDlT ZEROS is 
active. Fixed lines are identified by an arrow in the table. 

Unfixes a previously fiyed line. When a line is unfixed, the 
curve fitter treats it as a normal line. 

Used to add a pole or zero to the table. The curve fitter 
assumes added lines are correct and includes them. 
Whether a pole or zero is added depends on whether 
EDlT POLES or EDlT ZEROS is active. Added lines are 
identified by an arrow. 

Deletes the selected line in the table. Whether a pole or a 
zero is deleted depends on whether EDlT POLES or EDlT 
ZEROS is active. 
. . .  - . 

Displays the table functions menu, which allows you to 
add time delays and system gains to the table. This menu 
also allows you to clear the table. See "The TABLE FCTN 
Menu." 

Saves the changes made in the current editing session 
and redisplays the CURVE FIT menu. 
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The TABLE FCTN Menu 

Pressing TABLE FCTN displays the following menu: 

TIME 
DELAY 

SCALE 
FR EQ 

CLEAR 
TABLE 

RETURN 

Used to enter time delay values. If the system being fit has 
an extraneous time delay in its response, this value must 
be included to obtain an accurate fit. The default value is 
0.0 seconds. 

Used to enter the scaling frequency, which is multiplied 
by the pole and zero values to shift the curve up or down 
in frequency without actually changing any values. The 
frequency can be entered in Hz, RPM or Orders; use the 
units in which the the curve is displayed. The range is 10-6 
to 106, and the default is 1.0. 

Allows you to clear the table. This erases all values found 
by the curve fitter, as well as values added or fixed by the 
user. Clearing the table also resets the system gain to 1.0 
and the time delay to 0.0 seconds. 

Fiedisplays tne EGlT TABLE menu 
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The FIT FCTN Menu 

The following menu is displayed when FIT FCTN is pressed: 

WEIGHT 

ORDER 

FIT 
+SYNTH 

SYNTH 
-+FIT 

EDlT 
WEIGHT 

RETURN 

Selects user weighting, which causes the HP 3562A to 
use the weighting function defined with the EDlT WEIGHT 
menu. 

Selects auto weighting, which causes the HP 3562A to 
automatically calculate the weighting function. 

Selects user order, which causes the HP 3562A to fit with 
the number of poles and zeros specified with NUMBER 
POLES and NUMBER ZEROS. 

Selects auto order, which causes the HP 3562A to select 
the optimum number of poles and zeros, up to the 
number specified by the user. 

Transfers the curve fit table to the polelzero synthesis 
table. Note that any values already in the synthesis table 
will be erased when the curve fit table is transferred. 

Transfers the polelzero synthesis table to the curve fit 
table. 

Displays the edit weight menu, which is used to view and 
modify the weighting function. 

Redisplays the CURVE FIT menu. 
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The EDIT WEIGHT Menu 

The following menu is displayed when EDIT WEIGHT is pressed: 

VIEW 
WEIGHT 

WEIGHT 
REGION 

WEIGHT 
VALUE 

STORE 
WEIGHT 

RETURN 

Displays the weighting function, if one exists, or a unity 
function if one does not. 

Used to specify a portion of the weighting function to be 
modified by WEIGHT VALUE. Enter the minimum and 
maximum frequencies separated by a comma. (Using an 
X marker band and MARKER VALUE is convenient.) Por- 
tions of the function outside the weight region retain their 
original values. More than one region can be modified. 

Used to define the value of the weighting function inside 
the region identified by WEIGHT REGION. Press WEIGHT 
VALUE, then enter the weighting constant for the region 
from 0 to 1.0. (Any value can be entered, but it will be 
normalized to 1.0.) View the level of the weighting function 
in side the weight region to determine its effect on the 
curve fit. Any portion of the weighting function outside the 
weight region retains its origina! weighting value. 

Stores the weighting function and any changes made to it 
in the current editing session. The function must be 
stored for the changes to  be saved. 

Redisplays the FIT FCTN menu. Note that changes made 
to the user weighting function are lost if STORE WEIGHT ' 

is not pressed. 
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CURVE FIT SETUP STEPS 

These steps are the general procedure for curve fitting. As stated earlier, the steps do not have 
to be performed in any particular order. Steps may be repeated as many times as needed to 
obtain the best fit. 

Step 1: Select the Input Data 

Input data for the curve fitter must be a frequency response either measured or synthesized. It 
may be made in the linear resolution, log resolution or swept sine mode. (Refer to Chapters I ,  2 
or 3, respectively, for instructions on making frequency response measurements.) There are 
two ways of providing the input data: A & B TRACES or LAST MEAS (both are in the CURVE 
FIT menu). A & B TRACES requires the frequency response display in trace A and the 
coherence display in trace B. To do this: 

Press A, then MEAS DISP, then FREQ RESP 

Press B, then COHER 

LAST MEAS uses the last measurement made since power-on as the input to the curve fitter, 
regardless of the current display. Note that this must be a frequency response measurement; it 
cannot be the result of synthesis or waveform math. 

Step 2: Specify the System Order 

Specifying the system order of the curve to he fitted car! be done in two ways: efitei the ex& 
number of poles and zeros (user order) or let the HP 3562A calculate the number that yields 
the best fit (auto order). The selection is made with USER ORDER and AUTO ORDER in the 
FIT FCTN menu. The number of poles and zeros is entered with NUMBER POLES and 
NUMBER ZEROS. Note that the number of poles and zeros indicated at the top of the table is 
the number you entered, not the number found with auto order. 

There are several considerations when specifying the system order. If the order is known, 
selecting USER ORDER and entering the number of poles and zeros results in a faster fit than 
using AUTO ORDER. Keep in mind that selecting too few poles and zeros reduces the 
accuracy of the fit. As a general rule, use two poles for each positive peak in the trace, plus 
several extra to provide for hidden poles. Likewise, use two zeros for each negative peak in the 
trace, plus several extra to provide for hidden zeros. 
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Step 3: Specify the Weighting Function 

The weighting function emphasizes important areas of the curve, such as poles and zeros. 
Weighting can be automaticdly calculated based on the measured data, or it can be specified 
at a constant value by the user. If AUTO WEIGHT is selected, the HP 3562A automatically 
derives the weighting function based on the pole and zero locations and the coherence of the 
measurement. If USER WEIGHT is selected, the curve fitter uses the weighting function stored 
by the user. Window corrections are not built into the auto weighting function. 

The value of any portion of the curve can be specified by first identifying it with WEIGHT 
REGION (use either the 0-9 keys or an X marker band and the MARKER VALUE key), then 
entering the value with WEIGHTVALUE. You can enter values between - 32,767 and 
c 32,767, but the weighting is always normalizd to a scale of 0 to + 1. 

FREO 
20.0 

dB 

Original Weighting Function 
Derived by Auto Weight 

-60.0 

Fxd Y 

WEIG 
Portion of Weighting Function 

1.0 Modified by User 

Mag 

0.0 

Fxd Y 0 Hz 2k 

Figure 9-20 User-Modified Weighting Function 

The  user-defined function must  b e  saved using STORE WEIGHT for t h e  changes  t o  
take effect. User weighting functions are erased if a new measurement is started; save the 
function in local memory (use SAVE RECALL) if necessary. The curve fitter uses the specified 
value inside the weight region and uses the previous levels (either user or auto) for the parts of 
the function outside the weight region. You can specify and modify more than one region. 
Figure 9-20 shows an example of a user-modified weighting function. 
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Step 4: Create the Fit 

The fit is created when CREATE FIT in the CURVE FIT menu is pressed. The message 
"Curve Fit in Progress" is displayed while the fit is in progress. When the fit is complete, the 
extracted pole and zero locations can be viewed in the curve fit table; press EDIT TABLE. 

You can fit any portion of the displayed frequency response trace. Use the X marker (see 
Chapter 8 for instructions) to identify the band of interest, then press CREATE FIT. The curve is 
then fitted inside the marker band only. 

If an acceptable fit is achieved before the specified number of poles and zeros have been 
extracted,.the fit can be stopped by pressing STOP FIT. It is helpful to press FRONT BACK 
while the fit is in progress. This superimposes the measured response and the fit results so you 
can monitor the progress. The fit can also be stopped if it becomes clear that the setup is 
inappropriate. Because fitting high-order systems can be time consuming, stop the fit if it is 
obviously incorrect. 

To judge the accuracy of a fit, view the FRONT BACK display when the fit is complete. 
Because this superimposes the measured frequency response and the curve fit result, it 
quickly indicates any differences. 

Figure 9-21 shows an example display at the completion of afit. 

This Portion of First Was Weighted 
to Zero by Auto Weighting Function 

Figure 9-21 Example Curve Fit 
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Step 5: View and Edit the  Curve Fit Table 

The curve fit table, displayed by pressing EDlT TABLE, contains the pole and zero locations 
extracted by the curve fitter. Figure 9-22 shows an example of the table. Lines identified with 
arrows are either added by the user or first extracted by the fitter then later fixed by the user. 

C u r v e  F i t  
' P o l e s  And Z e r o s  

POLES 3 ZEROS I 

a P o  at - 937 7 2 -21.0365 3 200.534 

Pole Pair at - 21 + j200 Hz 

Zero Added later by User, / 
Indicated by Arrow 

Timc d e l a y -  0 . 0  S Galn- 3 6 . 8 7 M  Scale- 1 . 0  
4 

Gain Found in Original Fit 

-- 

Figure 9-22 The Curve Fit Table 
.. - - . - - - - - 

Pressing EDlT TABLE also displays the menu used to edit the table. This menu allows you to 
alter the pole and zero information to obtain the desired fit. The four editing softkeys (FIX 
LINE#, UNFIX LINE#, ADD LINE# and DELETE LINE#) apply to either the poles or zeros, 
depending on whether EDlT POLES or EDlT ZEROS is active. 

When lines are f~xed, the curve fltter assumes they are correct and includes them In the next f~t. 
Lmes added to the table are also considered fixed. One use of fixed lines IS fitting a narrow 
region around a resonance, fixing these values, then expanding the f~ t  to encompass the entire 
frequency span. The pole and zero locations found In the first fit are retamed and used In the 
second fit. Fixed hnes that have been subsequently unf~xed are treated in the same manner as 
lmes found by the curve fitter. 
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PURPOSE OF THIS CHAPTER 

The purpose of this chapter is to show you how to create, run and edit auto sequence pro- 
grams. The auto sequence feature allows you to program up to twenty commands in a table 
that is stored in the HP 3562A's internal nonvolatile memory. Up to five auto sequences, each 
containing up to twenty commands, can be stored. (Additional tables can be saved in disc 
memory; see Chapter 11 for instructions.) Several example auto sequences are presented at 
the end of this chapter to shw; the convenience and versatility of the auto sequence feature. 

Depending on the commands used, a table may fill with fewer than twenty lines. (The limit is 20 
lines or 200 characters.) Messages and softkeys several menu levels deep require more space 
than key or simple softkey commands. The message "xxx keys left'' is displayed at the top of 
the table to let you know how many key strokes you have left. 

If an auto sequence initiates an indefinitely-long process, it does not wait for that process to 
finish, but continues after one time record. F x  example, if you start a neasurement with li) 
exponential averages, the auto sequence continues after the first record is measured. Similarly, 
indefinite processes initiated by an auto sequence are allowed to finish if the auto sequence 
ends before the process finishes. 

There are several keys and softkeys in the HP 3562A that change other softkey menus. For 
example, if you want to select the histogram measurement, you must first select the linear 
resolution mode. Although keystrokes are not executed as they are entered in on auto 
sequence, MEAS MODE, SELECT MEAS, TM AVG ON OFF, and DEMOD ON OFF do 
change several softkey menus. If you want to use selections that depend on these keys1 
softkeys, make sure that you first make the necessary selections with MEAS MODE, SELECT 
MEAS, TM AVG ON OFF, or DEMOD ON OFF. 

For entries that toggles (AUTO ON OFF, for example), press the softkey, enter a 0 or a I, then 
press the Enter softkey. 
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CREATING AND RUNNING AUTO SEQUENCES 

The AUTO SEQ menu provides access to the five auto sequence tables and allows you to 
start, pause, and continue individual auto sequences: 

START 
ASEQI 

START 
ASEQ2 

START 
ASEQ3 

START 
ASEQ4 

START 
ASEQS 

PAUSE 
ASEQ 

CONT 
ASEQ 

SELECT 
ASEQ# 

Starts the auto sequence stored in table #I. Note that 
"START ASEQI" is replaced by a label if one was 
programmed in the auto sequence. 

Starts the auto sequence stored in table #2. Note that 
"START ASEQ2" is replaced by a label if one was 
programmed in the auto sequence. 

Starts the auto sequence stored in table #3. Note that 
"START ASEQ3" is replaced by a label if one was 
programmed in the auto sequence. 

Starts the auto sequence stored in table #4. Note that 
"START ASEQ4" is replaced by a label if one was 
programmed in the auto sequence. 

Starts the auto sequence stored in table #5. Note that 
"START ASEQ5" is replaced. by a label if one was 
programmed in the auto sequence. 

Pauses a running auto sequence. This softkey applies 
only when "AUTO SEQUENCE RUNNING" is displayed. 
A paused auto sequence can be continued by pressing 
CONT ASEQ. PRESET also pauses auto sequences. 

Continues a paused auto sequence. "Aseq Finished" is 
displayed if the auto sequence is already finished when 
CONT ASEQ is pressed. 

Used to select the auto sequence to be vlewed or edited. 
Press SELECT ASEQ#, then enter the number from 1 to 5. 
If you terminate thls entry with the VIEW softkey, the table 
is displayed, but it cannot be edited. If you termlnate the 
entry with the EDIT softkey, the table IS dsplayed, and it 
can be edited. Note that d a label has replaced the START 
ASEQI-5 softkey, the auto sequence is st111 selected by 
its number from one to fwe. 
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Auto Sequences with More Than 20 Lines 

There are three techniques available if you need more than twenty lines to solve a measure- 
ment problem. First, if some steps are repetitive, you can create loops in individual auto 
sequences to effectively yield more than twenty lines. Second, you can command an auto 
sequence to start others, giving you up to one hundred lines in five auto sequences. Third, 
you can recall auto sequences from disc memory and run them under auto sequence control, 
giving you a nearly unlimited number of command lines. 

The LOOP TO command is explained in "The Auto Sequence Functions Menu," and using 
auto sequences with discs is explained in "Saving Auto Sequences in Disc Memory." 

Running Auto Sequences 

Auto sequences are started by pressing the desired softkey in the AUTO SEQ menu. Com- 
mands are executed simultaneously. In most cases, the auto sequence waits until each com- 
mand has been completely executed before continuing. However, with infinite processes, such 
as exponential averaging, execution continues after one measurement is made. On the other 
hand, if you have START in the auto sequence, and the analyzer is set up for a 100-average 
measurement, the auto sequence will idle after execlrting STA!?? until d l  100 z ~ ~ r a g e s  arc 
taken. 

In the swept sine mode, auto sequences idle'after starting sweeps. 
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The EDiT Menu 

This menu is used to fill and edit auto sequence tables. Commands, or lines, are entered in the 
table in the same manner as they are executed directly: key, softkey($, then units softkeys, if 
necessary. For example, to program an input range of 5 volts for Channel 1, the command is 
entered as RANGE: CHAN 1 RANGE: 5:V To program the B trace to activate, the command is 
entered as just B. The HP 3562A enters each line in the table as soon as you enter a complete 
command. Press SELECT ASEQ# followed by a number 1-5, then press the EDlT softkey to 
display the following menu: 

LABEL 
ASEQ 

EDlT 
LINE # 

DELETE 
LlNE rE, 
LlNE 

CLEAR 
ASEQ 

ASEQ 
FCTN 

END 
EDlT 

Used to add labels; see "Labeling Auto Sequences" 
following this menu. 

Used to select the line to be edited. The edit line can be 
changed if CHANGE LlNE is active, or a new lin2 can be 
added after the edit line if ADD LINE is active. The current 
line is highlighted and indicated by an arrow. 

Deletes the edit line, as selected with EDlT LINE#. 

Allows the edit line (as selected with EDlT LINE#) to be 
changed. Once CHANGE LlNE is pressed, it remains 
active until ADD LlNE is pressed or the instrument is 
turned off, or the edit is ended. 

Allows a line to be added after the edit line (as selected 
by EDlT LINE#). Once ADD LINE is pressed, it remains 
active until CHANGE LlNE is pressed. To add a line 
before the current line #I,  move the line pointer to line #O 
(above line #I), then enter the new line. 

Clears the auto sequence table. The message "Push 
Again to Clear" is displayed to allow you to confirm that 
the auto sequence is to be cleared. 

Displays the auto sequence functions menu; see "The 
Auto Sequence Functions Menu." 

Saves the changes made in the current editing session, 
exits the editing mode and redisplays the AUTO SEQ 
menu. 
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Labeling Auto Sequences 

An auto sequence label serves two functions: it is displayed at the top of the table so that the 
auto sequence can be easily identified, and it replaces the appropriate START ASEQ# softkey 
label so that the function of the table is shown in the AUTO SEQ menu. Note that clearing the 
auto sequence also erases the label. Labels are limitedto six characters per line; separate the 
first and second lines with a comma. 

When LABEL ASEQ is pressed, the HP 3562A shifts into the alpha mode, in which the keys 
(except LINE and HELP) are converted to their blue labels. LABEL ASEQ also displays the 
following menu to allow you to enter the label: 

ENTER 

SPACE 
FORWRD 

SPACE 
BACKWD 

INSERT 
ON OFF 

DELETE 
CHAR 

CLEAR 
-LINE.- 

CANCEL 
ALPHA 

Saves the current alpha entry and exits the alpha mode. 

Moves the cursor one space forward to edit an entry. Use 
the "BL" key to add blanks. 

Moves the cursor one space backward without erasing 
any characters. To erase, use BACK SPACE. 

When this is pressed ON, characters are inserted at the 
cursor position. When it is pressed OFF, characters are 
written over existing ones. 

Deletes the character at the cursor position. 
-. . 

Clears the alpha entry from the cursor position to the end -- 
of the line: 

Clears the current entry and exits the alpha mode. 

Auto sequence labels are not stored in calling auto sequences. For example, if ASEQI has the 
command "START ASEQ2" and you change the label of ASEQ2 to "TEST A,'' the next time 
you edit ASEQ1, the "START ASEQ2" will be changed to "TEST A," 
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The Autostart Auto Sequence 

You can program one of the five auto sequences to start when power is turned on. In the 
editing menu, use the LABEL ASEQ softkey and enter "AUTOST" as the first six characters of 
auto sequence label. Normally, the HP 3562A starts the measurement when power is applied. 
AUTOST, however, inhibits this, so you need to program the START key into AUTOST if you 
want it to start a measurement at power-on. If more than one auto start sequence exists, only 
the first one is executed. To interrupt an autostart sequence at power-on, continually press 
softkey #6 (even though it has no label) immediately after power-on. 

The Auto Sequence   unctions Menu 

The auto sequence functions menu allows you to add time pauses and timed starts, messages 
and display control to the auto sequence. Pressing ASEQ FCTN (in the SELECT ASEQ# 
menu) displays the following menu: 

LOOP 
TO 

GO TO 

ASEQ 
MESSGE 

TIMED 
PAUSE 

TIMED 
START 

DSPLAY 
ON OFF 

RETURN 

Used to program loops into auto sequences. Two num- 
bers are required: the number of the first line in the loop 
and the number of times you want the loop to repeat. 
Press LOO? TO then enter the line number 2nd !nnp 
count separated by a comma. Loops are limited to three 
levels deep. 

Causes the program to jump to the indicated line and 
continue from there. Press GO TO then enter the number 
of the destination line. 

Used to enter auto sequence messages. These are lim- 
ited to 24 characters and are displayed in the lower right 
corner of the display. When ASEQ MESSGE is pressed, 
the instrument shifts to the alpha mode; see "Labeling 
Auto Sequences" for instructions on using the alpha 
menu. 

Used to enter timed pauses. When the program encoun- 
ters a timed pause, it pauses for the spec~fied t~me, then 
continues. Press TIMED PAUSE and enter the des~red 
time, from 0 to 32,767 seconds (546.12 minutes). 

Used to enter delayed starting times. The start time is tied 
to the non-real timeclock. See TIME H,M,S in the SPCL 
FCTN menu to view or set the clock. If a starting time is 
entered, the auto sequence begins when the clock 
reaches that time. Start times must be between 00,00,00 
and 23,59,59. To turn off timed start, set the hour to 24. 

When this is pressed ON, all displays generated by the 
auto sequence are displayed. When it is pressed OFF, 
only the final display is shown; any intermediate results 
are not displayed. 

Redisplays the SELECT ASEQI: menu. 

To program audible beeps into an auto sequence, press SPCL FCTN, followed by 
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SAVING AUTO SEQUENCES IN DISC MEMORY 

Auto sequences can be stored in disc memory both for archival purposes and to provide more 
command lines. Chapter 11 gives instructions for connecting a disc drive and using one in 
general, but several aspects of auto sequences require noting here. 

First, recalled auto sequences do not have to be stored in the auto sequence table in which 
they were created. For example, if you created an ASEQI and saved it on disc as file "TEST," 
you can recall it into ASEQ5 by using DISC: RECALL FILE: TEST,5. vhis would erase the 
original contents of ASEQ5, of course.) The number (1-5) after the file name and the comma 
indicates the table you want the recalled auto sequence to be stored in. 

' Second, an auto sequence can be recalled from disc by another auto sequence and stored 
into one of the five tables. Recalled tables are then started with the appropriate START ASEQ 
command. For example, you could use DISC: RECALL FILE: TEST and AUTO SEQ: TEST as 
commands to recall and start an auto sequence saved on disc. 

Third, labels are not tracked, only auto sequence numbers. For example, if ASEQl has the 
command "START ASEQ2" and you save ASEQ2 on disc and later recall it into ASEQ3, the 
command in ASEQl will no longer be valid. (It will go ahead and start ASEQ2, but the auto 
sequence you want is now in ASEQ3.) 
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EXAMPLE AUTO SEQUENCES 

This section provides examples that demonstrate the power and flexibility of the HP 3562A's 
auto sequence feature. All were plotted directly from the display. 

Sets Up a Frequency Response 
Measurement for Network Analysis 

Sets Up Several Plotting Param- 
eters to Generate Consistent Plots 

A u t o  S e q u e n c e  1 roo KEYS L e t t  
O l s p l e y  ON L a b e l :  NETWRK MEAS 

I MEAS MODE: LINEAR RES 
2 SELECT MEAS: FREO RESP 
3 WINOOW: HANN 
4 AVG: STABLE (MEAN) 
5 AVG: NUMBER AVGS 2 5  
5 FREO (SPAN): START FREO 40 k H z  
7 FREa ISPANI: FREO SPAN 2 kHz  
a SOURCE: RANOOM NOISE 
9 SOURCE: SOURCE LEVEL 1 V r m s  
10  ASFN: ASEO MESSGE MEASUREMENT SET UP 
11 ASEO FCTNS: TIME0 PAUSE 2 Sec  
1 2  RANGE: AUTO I RNG UP 
1 3  RANGE AUTO 2 RNG UP 
1 4  INPUT COUPLE: CHANI AC OC 11/01 1 
1 5  INPUT COUPLE: CHAN2 AC OC (1/0) I 
i6 SELECT TRIG: EXT 
1 7  SELECT TRIG: TRIG LEVEL 2 5  mV 
1 0  ASEO FCTNS: ASEO MESSGE INPUTS SET UP 
13 START 

A 
Figure 10-1 

Displays "HELLO MAC'.' on the 
Computer's Screen. Refer to Chap 
ter 5 in the HP 35624 Programming 
Manual for Information on the Com- 
mands Used Here. 

A u t o  S e q u e n c e  3 rot Keys  ~ c r t  I D i s p l a y  ON L a b e l :  OISP MSSAGE I 
i HP-I0 FCTN: OUTPUT STRING --OBSZ50.i 
2 HP-IB FCTN: OUTPUT STRING --OBACI 
3 IBFN: OUTPUT STRING --PU: PAIOO. 1000: PO 
4 HP-I0 FCTN: OUTPUT STRING --CHSZ3 

I 
Figure 10-3 

A u t o  S e q u e n c e  2 127 KBYS ~ ~ r t  / O l s p l a y  ON Labe l :  REPORT PLOTS 

I I PLOT: SELECT DATA: SOL10 GRIDS I 
2 PLOT: SELECT PENS: GRIO PEN I 
3 PLOT: SELECT PENS: TRACE A PEN 2 
4 PLOT: SELECT PENS: ANNOT A PEN 2 

1 5 PLOT: SELECT PENS: TRACE B PEN 3 I 
6 PLOT: SELECT PENS: ANNOT B PEN 3 
7 PLOT: SELECT PENS: MARKER PEN 4 
0 PLOT: L I N E  TYPES: SOLIOA DASH B 
3 PLOT: PLIM: ULIM: SET P i  LWR L F  250. 300  
10  PLOT: PLIM: ULIM: SEP2 UPR RT 6000.5000 
I1  PLOT: START PLOT 

Figure 10-2 

Sets Up a Continuous, Exponen- 
tially Averaged Measurement for 
Adjusting Filters. 

A u t o  S e q u e n c e  4 139 KBYS L e t t  
D i s p l a y  ON Labe l :  FILTER TWEAK 

1 MEAS MOOE: LINEAR RES 
2 SELECT MEAS: FREO RESP 
3 WINOOW: UNIFRM [NONE) 
4 AVB: AVG OFF 
5 FREO (SPAN1 2 . 5  kHz 
6 FREQ ISPANI: ZERO START 
7 SOURCE: PRIOOC CHIRP 
0 SOURCE: SOURCE LEVEL . 5  V  
9 RANGE: AUTO 1 RNG UP 
10  RANGE: AUTO 2 RNG UP 
li SELECT T.RIG: SOURCE TRIG 
1 2  A 
I 3  SINGLE 
1 4  MEAS OISP: FREO RESP 
1 5  SCALE: Y F I X 0  SCALE 3 0  dB 
15 START 
1 7  X 440 Hz 
I 8  Y: Y VALUE 10 dB 

I I 

Figure 10-4 
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Starts "GOSUB ASEQ" (Fig. 
10-5b)-Since This Is 
the Auto Sequence "GOSUB 
ASEQ" Is Treated as 
When It Is Finished "MULTI 
ASEQ" (Fig. 10-Sa) Resumes at 
Line 4. 
Starts "THIRD ASEQ" (Fig. 
10-5c)-Since This Is at the End of 
the Auto Sequence, It Jumps to 
"THIRD ASEQ" and Stays There. 

A u t o  S e q u e n c e  5 110 K a y a  
l a y  ON L a b e l :  MULTI ASEO 

ASEO FCTNS:. 4SEO MESSGE STARTING LOOP 
ASEO FCTNS: TIMED PAUSE .5 Sac 
AUTO SEQ: GOSUB ASEO 
ASEQ FCTNS: ASEQ HESSGE GOSUB DONE 
ASEQ FCTNS: TIMEO PAUSE .5  Ssc 
ASEO FCTNS: ASEO HESSGE JUMPING TO d 3  
ASEP FCTNS: TIMED PAUSE .5 Sac 
AUTO S E P  THIRD ASEO 

A u t o  S e q u e n c e  1 176 Keys L e f t  
D i s p l a y  ON Label:, GOSUB ASEO 

1 ASFN: ASEa MESSGE I N  THE SUBROUTINE 
ASEg FCTSS: T I Z 3  PAUSE 2 Sac 1-9- 

Called as 

I ASFN: ASEQ MESSGE I N  THE THIRD ASEP 

A+- 2 ASEO FCTNS: TIMEO PAUSE 2 Sec 
3 SPCL FCTN: BEEPER ON OFF [1/01 1 
4 AUTO SEO: MULTI  ASEO 

a Subroutine 
Restarts "MULTI ASEQ" (Fig. 
1 0-5 a) 

Jumped 
To, Then 
Restarts 
First 
ASEQ 

A u t o  S e q u e n c e  2 15s Keys L e f t  / 0 iSP IaY  ON L a b e l :  THIRD ASEO 

Captures 10 Records 
A u t o  S e q u e n c e  1 155.Keys  eft 

Display ON L a b e l :  MOVE POINTR 

Sets Up Display 1 MEAS MOUE: TIME CAPTUR 
2 MSMD:CPSE: CAPTUR LENGTH 10  R e c o r d  
3 MEAS MOOE: CAPTUR SELECT: START CAPTUR 

Activates Pointer and Moves It to 4 UPPER LOWER 
5 A 

First Record 6 VIEW INPUT: TIME BUFFER 
7 B 
8 VIEW INPUT: TIME RECORD 

Pauses for 1 Second 9 MSMO: CPSE: CAPTUR POINTR o R e c o r d  
10  ASEO FCTNS: TIMEO PAUSE I Sec 
11 MSMO: CAPTUR SELECT: CAPTUR POINTR: UP 

Moves Pointer to Next Record IZ ASEO FCTNS: LOOP TO 10. a 

Causes Auto Sequence to Loop to / 

Line 10 and Repeat the Loop from 
10-12 Eight Times. 

L Figure 10-6 
- .. . .. .- 
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PURPOSE OF THIS CHAPTE 

The purpose of this chapter is to show you how to use the HP 3562A as an HP-IB controlter to 
plot the display, access disc memories, and output HP-IB command strings. The topics cov- 
ered are: 

1. Using the HP-IB FCTN menu 

Selecting system controller or addressable-only 
Viewing and setting HP-IB addresses 
Sending user service requests 

2. Plotting the display 

Connectin9 and addressing ths p!ctte: 
Setting the plot parameters 

3. Using disc memories 

Connecting and addressing the disc drive 
Saving and recalling displays 
Using the disc functions menu 
Formatting discs 
Copying disc files 
Using the disc service functions 

4. Outputting HP-IB command strings 
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THE HP-IB FCTN MENU 

The HP-IB FCTN menu allows you to identify the HP 3562A as the HP-IB system controller, 
view and set addresses, send user service requests and output HP-IB command strings. For 
programming the HP 3562A as an addressableonly device on the bus, please refer to the 
HP 3562A Programming Manual. 

SELECT 
ADDRES 

LISER 
SRQ 

OUTPUT 
STRING 

ABORT 
HP-IB 

. - 

Identifies the HP 3562A as the system controller. This is 
necessary for plotting, accessing discs and outputting 
command strings. 

ldentifies the HP 3562A as an addressable-only bus 
device. This is necessary for programming the instrument 
over the HP-IB with an external controller. 

~ i s ~ l a ~ & h e  select address menu, which is used to set the 
HP 3562A's address and enter the addresses of plotters 
and disc drives. See "The Select Address Menu" follow- 
ing this menu. 

Displays h e  user servjce request men", which dlo'ws ymi  
to send eight unique service requests to an external con- 
troller. See "User Service Requests" following this menu. 

Allows you to output command strings to the HP-IB. See 
"Outputting Command Strings" following this menu. 

Aborts HP-I8 operations. 
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The Select Address Menu 

Press SELECT ADDRES to display the following menu: 

HP-IB 
ADDRES 

PLOT 
ADDRES 

DlSC 
ADDRES 

DlSC 
UNIT 

Used to view and set the HP-18 address of the HP 3562A, 
from 0 to31. 

Used to enter the plotter's address, from 0 to 31. 
The HP 3562A needs to know the plotter's address to 
communicate with it. 

Used to enter the disc drive's address, from 0 to 7. 
The HP 3562A needs to know the drive's address to 
communicate with it. 

Used to enter the unit number on rnultiple-unit disc drives, 
from 0 to 15. This does not actually set it on the drive, but 
the HP 3562A needs to know the drive unit number to 

I 
access the desired disc. 

User Sewice Requests 

The HP 3562A allows you to send up to eight unique service requests to an external controller 
on the HP-IB. The USER SRQ1 through SRQ8 softkeys are in the USER SRQ menu. For 
information on customizing the softkeys labels and handling the SRQs, please refer to the' 
HP 3562A Programming Manual. The analyzer can also be set to send an SRQ at power-on. 
See "PwrSRQ ON OFF" under the SPCL FCTN menu in Chapter 12 for more information. 
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PLOTTING THE DISPLAY 

The HP 3562A offers direct digital control of HP-IB compatible plotters equipped with Hewlett- 
Packard Graphics Language (HP-GL). Traces, tables and instrument states may be plotted. 
HP-I8 or HP-GL programming knowledge is not required to use the plotter. 

NOTE 

The UP 3562A must be identified as the system controller (if 
an external controller is not on the bus) in order to plot. Press 
HP-IS FCTN, followed by SYSTEM CNTRLR. If you are using 
a controller and a plotter on the bus simultaneously, refer to 
the H P  3562A Programming Manual to pass control 
between the controller and the HP 3562A. 

Connecting and Addressing the Plotter 

To connect a plotter to the HP 3562A, refer to figure 11-1. A standard HP-IB cable is required; 
the following cables are available from Hewlett-Pa.ckard: 

Part Number Length 

- . 

108338 2 rn (6.6 ft) 

10833C 4m (13.2 ft) 

The UP 3562A has metric threaded HP-18 cable mounting 
studs, as opposed to English threads. Metric threaded UP 
IO833A/B/C/D cables must be used. Metric fasteners are col- 
ored black, while English fasteners are colored silver. DO 
NOT attempt to connect black and silver fasteners, or 
damage to cable and instrument will result- 
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Plotter 
(Typical) 

Figure 11-1 Connecting a Plotter to the HP 3562A 

To address the plotter, the HP 3562A needs to know the plotter's HP-IB address. Refer to your---- 
plotter's manual toset and read its address. To enter the corresponding address into the 
HP 3562A, press HP-IB FCTN in the HP-IB group. When its menu is displayed, press 
SELECT ACDRES follov~& by 2LCX AGDRES, then enter the plotter's current address. The 
address is stored in nonvolatile memory (it need not be reentered if the instrument is turned 
off). Note that some plotters do not recognize an address change until their power is turned off 
then on again. 
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Setting the  Plot Parameters 

Thc HP 3562A offers control of every aspect of plotting. However, plotting can be  a very 
simple operation by using the preset parameters. To set the parameters and start plotting, 
press PLOT to display the following menu: 

START 
PLOT 

SELECT 
DATA 

SELECT 
PENS 

SPEED 
F S - 

LINE 
TYPES 

PAGING 
CONTRL 

PLOT 
LIMITS 

PLOT 
PRESET 

Initiates plotting using the current plot parameters and dis- 
plays the ABORT HP-IB command to abort plotting, if 
necessary. 

Displays the select data menu; this determines the com- 
bination of data, annotation and grid for plotting. 

Displays the select pens menu; this determines the pen 
numbers for plotting the various parts of the display. 

Selects fast or slow plotting; fast is the default speed of the 
plotter (usually 36 cmls), while slow is 5 cmls. 

Displays the line types menu; this is used to select the line 
type for each trace. 

Displays the paging control menu; this is used for plotters 
with paging control. 

Displays the plot limits menu; this is used to select default 
or user-defined limits. 

Presets all plot parameters; see table 11-1 for details. 

NOTE 

The HP logo in the upper left corner of table and state displays 
is not normally plotted. If you do wish to plot it with the dis- 
play, refer to Chapter 6 of the H P  3562A Programming Man- 
ual for instructions. 
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PLOTTING THE DISPLAY 

Plot Preset Table 11-1 shows the plot preset parameters. These are the conditions immedi- 
ately after PLOT PRESET is pressed. These conditions also apply immediately after power-up 
and after RESET in the preset menu is pressed. However, pressing only the green PRESET 
key or one of the special presets does not affect the plot setup. 

Table 11-1 The Plot ~ r e s d  Parameters 

Parameter Preset Condition 

SELECT DATA 

SELECT PENS 

DATA & ANNOT active 
DFAULT GRIDS active 

Pen #I fsr grid. Trace A and its 
annotation 
Pen #2 for marker, Trace B and its 
annotation 

SPEED F S Fast 

LINE TYPES SOLID LINES is active 

PAGING CONTRL NO PAGING is active 
CUT PAGE ON OFF is OFF 

PLOT LIMITS PLOT AREA is active 
DFAULT LIMITS is active 
ROT 90 ON OFF is OFF 

The Select Data Menu To select the combination of data, annotation and grid to be plotted, 
. .  press SELECT DATA to display-the following menu;. - 

ANNOT 

GRIDS 

SOLID 
GRIDS 

MARKS 

RETURN 

Selects only the data trace@) for plotting 

Selects the data traces and all the alphanumeric annota- 
tion for plotting; also displays the three grid control soft- 
keys shown below. 

Plots the grids exactly as they appear on the screen. 

Plots the grids with solid lines, regardless of how they 
appear on the screen. 

Plots ticks marks on the grid axes in place of the horizon- 
tal and vertical grid lines. 

Redisplays the PLOT menu. 
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The Select Pens Menu To select the pen number for plotting the various parts of the 
display, press SELECT PENS to display the following menu: 

GRID 
PEN 

TRACE 
A PEN 

TRACE 
8 PEN 

ANNOT 
A PEN 

-AN NOT 
B PEN 

MARKER 
PEN 

RETURN 

Used to enter the pen number for plotting the grid and the 
capture pointer. 

I Used to enter the pen number for plotting trace A. 

Used to enter the pen.number for plotting trace B. 

Used to enter the pen number for plotting the annotation 
for trace A. 

Used to enter the pen number for plotting the annotation 
for trace 8. 

Used to enter the pen number for plotting the markers 

I Redisplays the PLOT menu. 

The pen numbers can range from 0 to the maximum number of pens in the plotter. Refer to 
your plotter's manual for its response to invalid pen numbers. If you enter 0 for a pen number, 
the HP 3562A instructs the plotter to put the pen away. This is useful to selectively avoid 
plotting parts of the display. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 11-HP-IB Fur~ctions 
PLOTTING THE DISPLAY 

The Line Types Menu To select one of the preset line types or to define one of your own, 
press LlNE TYPES to display the following menu: 

SOLID 
LINES 

DASHED 
LINES 

DOTS 

SOLIDA 
DASH B 

USER 
Ll N ES 

LINE A '  
TYPE # 

LlNE B 
TYPE # 

RETURN 

Selects solid lines for both traces. 

Selects dashed lines for both traces. 

Selects dotted lines for both traces 

Selects a solid line for Trace A and a dashed line for 
Trace B. 

Displays the line type number softkeys below, which allow 
you to define custom line types, and activates user lines. 

Used to enter a line type number and length for Trace A; 
see "User Lines." This softkey appears only after USER 
LINES is pressed. 

Used to enter a line type number and length for Trace B; 
see "User Lines." This softkey appears only after USER 
LINES is pressed. 

Redisplays the PLOT menu. 

User Lines The user lines are defined by two variables: the pattern number and pattern 
type. Refer to your plotter's programming manual for more ififormation. (This feature uses the 
HP-GL command "LT" to enter the user line numbers.) You can use just the standard line 
numbers 1 through 8, if desired, without using the second parameter. The second parameter is 
always optional. In the HP 3562A, solid lines are assigned the line type number - 32,768. 
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The Paging Control Menu To control paging features on plotters so equipped, press PAG- 
ING CONTRL to display the following menu: 

PAGE 
FORWRD 

PAGE 
BACK 

NO 
PAGING 
- 
CUT PG 
ON OFF 

RETURN 

Enables the page forward feature. Pages are forwarded 
after the plots are finished. 

Enables the page back feature. Pages are backed up 
after the plots are finished. 

Disables the paging features. 

Controls the page cutting feature. Pages are cut after the 
plot is finished. 

Redisplays the PLOT menu 

TI--.... ------ J.. - 
I I last: LUI I II I I ~ I  I U ~  ~ I S  i ? ~ i  Seni io plotters \iviiih~ui paging capabifities. Reiei to your pl~ttei 's 
manual for information on its paging features. 

The Plot Limits Menu You can set the plotter's limits directlyfrom the HP 3562A. Press 
PLOT LlMlTS to display the following menu: 

- 
PLOT 
AREA 

GRID 
AREA - 

DFAULT 
LIMITS 

USER 
LlMlTS 

ROT 90 
ON OFF 

RETURN 

Causes the entire screen, including annotation, to be plot- 
ted within the plot limits. '. 

Causes the plot grid to line up with the plot limits. Llseful 
for printed graph paper. 

Selects the PI and P2 values defined by the plotter. 

Selects the PI and P2 values defined by the HP 3562A, 
and displays the user limits menu and allows yoc to set 
the plotter's PI and P2 coordinates directly from the 
HP 3562A. See "The User Limits Menu" following this 
menu. 

Rotates the plot 90 degrees. This puts PI in the upper left 
corner and P2 in the lower right corner. Note that if your 
plotter also has a rotate feature, it does not have to be 
active if ROT 90 is ON. This reverses the aspect ratio to 
3.7:4.9 (X:Y). 

Redisplays the PLOT menu. 

Once you select USER LlMlTS and redefine the PI and P2 positions, these new locations 
become the plotter's default values. This sets the DFAULT LlMlTS equal to USER LIMITS. 
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The User Limits Menu The HP 3562A allows to you define the PI and P2 locations from : 

the instrument. When USER LIMITS is active, the plotter uses the analyzer's definitions of PI 
and P2, not its own. You can also read the current PI and P2 locations as defined on the 
plotter. Press USER LIMITS to display the following menu: 

SET PI 
LWR LF 

SET P2 
UPR RT 

READ 
PEN + PI 

READ 
PEN-+P2 

ABORT 
HP-IB 

RETURN 

Used 10 speqify the location of PI. 

Used to specify the location of P2. 

Reads the current location of the plotter's pen into the 
H P 3562A's PI. 

Reads the current location of the plotter's pen into the 
HP 3562A's P2. 

Aborts HP-IB operations. Usethis if the plotter fails to 
respond to one of the READ PEN softkeys. 

Redisplays the USER LIMITS menu. 

PI is the lower left corner of the plot, and P2 is the upper right corner. The screen's aspect ratio 
is 4.9:3.7 (X:Y). HP-GL assigns the origin to the lower left corner of the plotter's usable area. 
The values entered for PI and P2 are an X-Y coordinate pair separated by a comma. For 
example, entering a PI location of 250,100 sets the lower left corner 250 units to the right and 
100 units above the corner. Refer to your plotter's programming manual for more information. 
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USING DlSC MEMORIES 

The HP 3562A allows you to store an unlimited number of displays (tables, traces, and states) 
to disc memory without using an external controller. The instrument supports the Hewlett- 
Packard 794X and 91XX series disc drives. (Other drives can be used as well but the 
HP 3562A does not support their service diagnostics.) This ability to directly control a disc is 
also used with time throughput; refer to Chapter 6 for using throughput. 

This section shows you how to: 

1. Connect and address the disc drive 

2. Save and recall displays 

3. Use the disc functions menu 

4. Format discs 

5. Copy disc files 

6. Use the disc service functions 

Any Hewlett-Packard lh-inch tape drives using the Command Set180 disc conirol language 
can be used for any applicable operations. Because of their slower speed, tapes are used 
primarily for disc backup. The HP 3562A accesses only volume 0 of multi-volume discs. 

Connecting and Addressing the Disc Drive 

NOTE 

The HP 3562A must be identified as the system controller (if 
an external controller is not on the bus) in order to use a disc 
memory. Press HP-IS FCTN, followed by SYSTEM CNTRLR. 
If you are using a controller and a disc drive on the bus simul- 
taneously, refer to the HP 3562A Programming Manual infor- 
mation on passing control. 

To connect a disc drive to the HP 3562A, refer to figure 11-2. A standard HP-IB cable is 
required; the follo\~ing cables ate available from Hewlett-Packard: 

Part Number Length 

1 m (3.3 ft) 

2 m (6.6 ft) 
4 m (13.2 ti) 

0.5 m (1.6 ft) 
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The HP 3562A has metric threaded HP-I5 cable mounting 
studs, as opposed to English threads. Metric threaded HP 
10833A/B/C/D cables must be used. Metric fasteners are col- 
ored black, while English fasteners are colired silver. DO 
NOT attempt to connect black and silver fasteners, or 
damage to cable and instrument will result. 

3562A 
REAR PANEL 

DlSC MEMORY 

Figure 11-2 Connecting a Disc Memory to the HP 3562A 

To address the disc, the HP 3562A needs to know the disc's HP-I8 address (and the current 
disc unit number for multiple-drive memories). Refer to your disc's manual to set and read its 
address. To enter the address into the HP 3562A, press HP-IB FCTN in the HP-IB group. 
When its menu is displayed, press SELECT ADDRES, then DlSC ADDRES and enter the disc's 
current address. The address is stored in nonvolatile memory and is not affected by power- 
down or reset. 

lithe disc has more than one drive unit, you need to specify which unit is to be addressed. 
Press DlSC UNIT in the SELECT ADDRES menu, then enter the unit number. The unit 
selected is addressed for all disc operations. As with the address, the unit number is saved in 
nonvolatile memory. 

NOTE 

Discs must be initialized before data can be stored on them. 
~ e f e r  to "Formatting Discs" later-in this chapter. 
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SAVING AND RECALLING DISPLAYS 

Data traces, instrument state displays, fault logs, curve fit tables, delete frequency tables and 
synthesis tables can be saved on disc memory. In addition, auto sequence, auto math, syn- 
thesis, curve fit and delete frequency tables are fully operational when recalled. Press DlSC to 
display the following menu: 

SAVE 
FILE 

RECALL 
FlLE . 

DELETE 
FlLE 

Vl EL": 
CATALOG 

NEXT 
PAGE 

PREV 
PAGE 

CATLOG 
POINTR 

DlSC 
FCTN 

Used to save the current display on disc. There are three 
ways to save files; see "Saving Files on Disc" following 
this menu. 

Used to recall an existing file from the disc to the display. 
There are three ways to recall files; see "Recalling Files 
from Disc" following this menu. 

Used to delete a file from the disc. Enter the name of the 
file to be deleted, then press ENTER. You can also use AT 
POINTR; refer to the alpha menu description following this 
menu. Note that deleted files cannot be recovered. 

Dispiays the disc catalog; see "ijsing the ijisc Zaiaiog" 
following this menu. The last page of multi-page catalogs 
is displayed. 

Displays the next page of disc catalogs that contain more 
than one page (20 files). 

Displays the previous page of disc catalogs that contain 
more than one page (20 files). 

Enables the Entry group to move the catalog pointer. See 
"Using the Disc Catalog" following this menu. 

Displays the disc functions menu; see "Using the Disc 
Functions Menu" later in this chapter. 
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Saving Files on Disc 

There are three ways to specify the name for a file you are saving to disc: 

1. Enter afile name (up to 8 characters) using the alpha menu that is displayed then 
press ENTER. 

2. Enter a file name then press OVER WRITE in the alpha menu. If a file under this 
name already exists on the disc, OVER WRITE deletes the original file and 
replaces it with the new file. This differs from pressing ENTER as in #I above, 
which will not let you write over an existing file. 

3. Press ENTER immediately after pressing SAVE FILE. This uses the last file name 
you stored on disc since power-up, increments any number at the end of its name 
by one, then stores the current display under the incremented file name. If the last 
file name does not contain a number, a 1 is appended to the new file name. If no 
files have been saved since power-up, the new file is simply named "1." 

To give you an idea of the space required to save files on disc, here are some example file 
sizes: 

File Type 

Time record trace 
Frequency response trace 
Power spectrum trace 
Setup state 
Auto sequence table 
Auto math table 
Synthesis table -- - 

Curve fit table 
Throughput f~le (I record) - 
I hroughput file (1 0 records) 
Throughput file (50 records) 

Size (in 256-byte sectors) 

A double-sided 3.5" microfloppy disc can hold about 80 frequency response traces. 

To save files not currently on the display, use "NAME, XXX" where XXX is the proper code 
from Table 11-1. 

Table 11-1 Codes for Saving Files Not on Display 

To save: Use this code: 

Active Trace 
Data in trace A 
Data in trace B 
Instrument state 
Syntnesis table (active type) 
Auto sequences 
Auto Math 
Fault Log 
Captive buffer 
Test Log 
Demod delete frequency 
Curve Fit 

DA 
DAA 
DAB 
SE 
ST 
Al,A2.A3,A4 or A5 
AM 
F L 
CS 
TL 
DM 
CF 
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Recalling Files from Disc 

There are three ways to recall files from disc: 

1. After pressing RECALL FILE, enter a file name using the alpha menu that is 
displayed. 

2. Display the disc catalog, move the pointer to the file you want to recall, press 
RECALL FILE, then press AT POINTR in the alpha menu. 

3. After pressing RECALL FILE, press ENTER in the alpha menu. This recalls the 
next file from disc of the same file type as the last file you recalled since power-up. 
For example, if the catalog showed: 

(name) OY pe) 

TEST1 
TEST2 
FRESP 
TEST3 

State 
State 
Synth 
State 

and the last file you recalled since power-up was TESTI, pressing RECALL FlLE 
followed by ENTER would recall TEST3. 

Note that auto sequences can be recalled into tables other than the one in which they were 
created by appending a comma and the desired table number to the file name when recalling. 

Using the Disc Catalog 

When VIEW CATALOG is pressed, the disc's file catalog is displayed. The catalog shows the . 

number of files on the disc, along with name, type, and size. The amount of disc space deleted 
and the number of entries available are shown at the top of the table. The upper left corner 

The catalog pointer makes entering file names much faster. The pointer highlights a file in the 
catalog and can be moved through the display with the Entry group. Press CATLOG POINTR 
to enable the Entry group, move the pointer to a file you wish to recall or delete, then press 
RECALL FlLE or DELETE FILE. When the catalog is displayed, AT POINTR is displayed in the 
alpha menu. Press AT POINTR, and the file highlighted with the pointer will be recalled or 
deleted. This saves you the trouble of manually entering each file name with the alpha mode. 
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The Alpha Mode 

When SAVE FILE, RECALL FlLE or DELETE FlLE is pressed, the HP 3562A shifts into the 
alpha mode to allow you to enter the file name. In the alpha mode, all front panel hard keys 
(except LlNE and HELP) are converted to the blue labels under them, and the following menu 
is displayed: 

. . 
' ' ENTER 

SPACE 
FORWRD 

SPACE 
BACKWD 

INSERT 
ON 

DELETE 
CHAR 

CLEAR 
LlNE 

AT 
POINTR 

CANCEL 
ALPHA 

Saves, recalls or deletes the file, then exits the alpha 
mode. A status message is displayed for saving, recalling 
'and deleting. 

Moves the cursor one space forward for editing. Use the 
blue "BL" key to add blanks. 

Moves the cursor one space backward without erasing 
any characters. To erase, use BACK SPACE or DELETE 
CHAR. 

When this is pressed ON, characters are inserted at the 
current cursor position. When pressed OFF, characters 
are writen over existing ones. 

Deletes the character at the cursor position. 

Clears the alpha characters from the cursor position to the 
end of the line. 

Appears when DELETE FlLE or RECALL FILE is 
pressed. 

Aborts the current entry and exits the alpha mode. 

The number of files stored is limited only by space on the disc. Note that when ENTER is 
pressed and the file is saved, recalled or deleted, the instrument exits the alpha mode, and the 
keys return to normal operation. 
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USING THE DISC FUNCTIONS MENU 

The disc functions menu allows you to pack discs, abort HP-IB operations, and create 
throughput files. It also gives you access to the service functions, copying and formatting 
menus. Press DlSC FCTN in the DlSC menu to display the following menu: 

SERVCE 
FCTNS 

DlSC 
COPY 

FORMAT 

?.A.C K 
DlSC 

THRUPT 
SIZE 

CREATE 
THRU PT. 

ABORT 
HP-IB 

RETURN 

Displays the disc service functions menu, which allows 
you to perform media and hardware tests and spare 
blocks in media. See "Sparing Blocks" later in this 
chapter. 

Displays the disc copying menu, which allows you to 
copy files and perform backups. See "Copying Disc 
Files" later in this chapter. 

Displays the formatting menu, which allows you to ini- 
tialize catalogs, format media and select format options for 
HP Subset180 discs. See "Formatting Discs" later in this 
chapter. 

Packs the disc by removing any spzce remaining when 
files have been deleted. Before packing, look at the top of 
the catalog to see how much space has been deleted. 
This is the amount of space that packing will recover. 

Used to specify the size of throughput files; refer to Chap- 
ter 6 for instructions. 

Creates time throughput files; refer to Chapter 6 for 
instructions. - 

Aborts disc operations. Use this when the bus fails to 
iesponu" o i  When you wish to g(acefu1ly ierminaie a bus 
operation before it is finished. 

Redisplays the DlSC menu. 

Packing discs requires several minutes because the entire contents of the disc must be read 
then rewritten. "PACK DlSC IN PROGRESS" and "% Done" are displayed while the pack is in 
progress. Disc packing can be gracefully aborted by pressing ABORT HP-IB. 
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FORMATTING DISCS 

The first step the analyzer takes when formatting discs is to 
erase any existing data. When formatting discs with multiple 
software volumes, the HP 3562A re-initializes the entire disc 
into a single~volume. 

The HP 3562A allows you to format discs to two levels: INIT CATLOG writes a catalog on the 
media, and INIT DlSC writes the formats and catalogs the media. In addition, FORMAT 
OPTION allows you to enter a format option number for Hewlett-Packard Subsetl80 discs. 
Press DlSC then DlSC FCTN, followed by FORMAT to display the following menu: 

FORMAT 
OPTION 

allows you to enter a formatting option, from 0 to 239, for 
Subseff80 discs. This is ignored by all other disc com- 
mand sets. 

INIT 
DISC 

RETURN I Redisplays the DlSC FCTN menu. 

Initializes media by writing a catalog and formatting the 
media. On tapes, INIT DISC performs an automatic cer- 
tification test and stores the results in the ERT log. 

INIT 
CATLOG 

Please refer to your Subsetl80 disc drive's manual for more information on the formatting 
For example, the HP 9122D 

ith the HP 3562A. Not all 
drives default to 256 byteslsector, so refer to your drive's manual if there is any question about 
its default format. 

Initializes media by writing a catalog. This does not format 
the media and is primarily used to initialize pre-formatted 
tapes. This is also a fast, easy way to erase discs. 

After you press INIT DlSC or INIT CATLOG, the instrument shifts into the alpha mode to allow 
you to enter the name for the disc. If you choose not to specify the number of files, 6% of the 
disc is automatically reserved for the catalog and the rest is reserved for files. After typing in the 
name, you can type a comma followed by a number from 1 to 32 767 to specify the maximum 
number of files you will be storing on this disc. The number you enter is rounded up to the 
nearest 8n (8,16, 24, etc). For example, on a disc to be used solely for time throughput, you 
could initialize it as "THRU,5." This initializes the disc and allows you to store up to 8 large files. 
The reason for specifying the number of files is that it reserves only the minimum necessary 
space for the catalog and allows you maximum space for files. 

Both INIT DlSC and INIT CATLOG erase any files existing on media. If you are not sure 
whether a tape or disc has been initialized, press VIEW CATLOG in the DlSC menu. If "Unfor- 
matted Disc" is displayed, you need to.initialize the media with INIT DISC. If "Not a Valid 
Catalog" is displayed, you need to initialize the catalog with INIT CATLOG. 
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COPYING DlSC FILES 

The DlSC COPY menu allows you to copy any number of files, from one to the entire disc 
contents. It also provides image backup to quickly copy data images from discs and tapes, 
sector-by-sector. Press DISC, then DlSC FCTN followed by DlSC COPY to display the following 
menu: 

DESTN 
ADDRES 

DESTN 
UNIT 

COPY 
FILES 

OVERWR 
AU @4J 

RESUME 
OVERWR 

RESUME 
COPY 

IMAGE 
' BACKUP 

RETURN 

Used to enter the HP-IB addressof the destination disc 
drive, from 0 to 7. See "ldentifying the Copy Destination" 
following this menu. 

Used to enter the unit number of the destination disc, 
from 0 to 15. See "Identifying the Copy Destination" fol- 
lowing this menu. 

Used to enter name(s) of the file($ to be copied. See 
"Selecting Files To Be Copied" following this menu. 

Selects auto or manual overwrite. Auto overwrites any 
duplicate files without stopping; manual pauses each time 
it encounters duplicates. See "Selecting Files To Be Cop- 
ied" following this menu. 

Instructs the file copier to write over the duplicate file, 
erasing the destination file. See "Selecting Files To Be 
Copied." This can also be usedto resume over writing on 
a second disc if the first one fills before copying is finished 
and to resume after HP-IB aborts. 

- Instructs the file copier noTh write over the destination file 
and skip the file in question when duplicates are encoun- 
tered. See "Selecting Files To Be Copied." This can also 
be used to resume copying on a second disc if the first 
one fills before copying is finished and to resume after 
HP-IB aborts. 

Performs a backup of the source to the destination. Refer 
to "Image Backup" following this menu. DO NOT 
P R E S S  T H l S  UNTIL YOU HAVE READ "IMAGE 
BACKUP" FOLLOWING THlS MENU. 

Redisplays the DISC'FCTN menu. 

ldentifying the Copy Destination 

The destination disc is identified with DESTN ADDRES and DESTN UNIT. An error message is 
displayed if the destination address and unit match those of the source when a copy or backup 
is attempted. The source address and unit are identified with the SELECT ADDRES menu 
under the HP-IB FCTN key. 
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Selecting Files To Be Copied 

You have four choices for selecting the files you wish to copy: enter a single name, use the 
catalog pointer and AT POINTR, enter the starting and ending of a group of file names, or copy 
all the files from the source disc. 

1. To copy a single file, press COPY FILES then enter the file name using the alpha 
menu and the blue labels on the front panel. Copying starts when you press the 
ENTER softkey. 

2. Move the catalog pointer to the desire'd file, press COPY FILES, then press 
AT POINTR in the alpha menu. 

3. To copy acontiguous group of files, first display the disc catalog by pressing 
VIEW CATLOG in the DlSC menu. Then press DlSC FCTN followed by DlSC 
COPY and COPY FILES. Enter the starting and ending file names separat& by a 
comma. When you press the ENTER softkey, all the files from the starling to the 
ending in the catalog are copied. Files are stored on the destination disc in the 
same order they appear on the source disc. If the ending file is not found, all files 
after the starting file are copied. To copy from the beginning of the catalog to a 
specific file, enter: 

< ,filename 

To copy from a specific file to the end of the catalog, enter: 

filename, > 

4. To copy all the flles from the source to the destination, press COPY FILES followed 
immediately by the ENTER coftkey. .-A - -- 

If the frle copier encounters a file on the destination with the same name as the a file ~n the 
source, it takes one of two actlons depending on the state of OVERWR AU MAN. If this set to 
AU (auto overwrite), the destination file is written over by the source file and erased. NO COPY 
OF THE ORIGINAL DESTINATION FILE IS PRESERVED. 

However, if OVERWR AU MAN is s ps and informs you each time 
it encounters a duplicate file name. You then have the options of ignoring the warning and 
writing over the destination file or skipping the file in question and proceeding to the next 
source file. Press RESUME OVERWR to write over the destmation file or RESUME COPY to 
sk~p the file. 

RESUME COPY or RESUME OVERWR can also be used to resume copying on a second 
disc if the first destination disc fills before all files are copied. If "Disc Full" or Catalog Full" is 
displayed, replace the disc in the destination drive then press RESUME COPY or RESUME 
OVERWP, to finish copying. 

If a copy is aborted before finished, the destination disc retains all files copied up to but not 
including the one being transferred. ABORT HP-I6 during copying does not affect the source 
disc. 
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image Backup 

NOTE 

The first action IMAGE BACKUP takes is to completely erase 
the destination disc or tape. Do notperform an image backup 
to a tape or disc that contains valuable data. 

Image backups are used to save entire discs for security and archival purposes. This feature 
allows you to quickly copy the entire contents of a disc; it is much faster than using the COPY 
FILES command. Backup creates an exact data image of the source disc on the destination 
disc. You cannot perform a partial backup on one disc then resume on a second disc. IMAGE 
BACKUP does not allow you to start a backup if the destination is too small. 

USING.THE.DIS@ SERViCE FUNCTIONS 

The disc service functions are intended for disc service technicians as well as advanced 
HP 3562A operators who need to spare blocks on disc or tape. The run time error log and the 
hardware fault logs are offered, as well as the read-only error rate test. Press DlSC then DlSC 
FCTN followed by SERVCE FCTNS to display the following menu: 

RESTOR 
CATLOG 

RO ERT 
TEST 

OUTPUT 
LOG 

NEXT 
PAGE 

CLEAR 
LOGS 

DlSC 
STATUS 

SPARE 
BLOCK 

RETURN 

Restores the catalog if power was lost during a data trans- 
fer or the catalog was somehow erased. See "Restoring 
Catalogs" following this menu. 

Clears the ERT log and starts the read-only error rate test 
(ERT). See "The Error Rate Test" following this menu. 

Displays the output log menu, which gives you access to 
the r m  time, ERT or fault logs. 

Displays the next page of the log displayed last. Page 
numbering in logs is separate for each head in multi-head 
discs, so keep pressing NEXT PAGE until "LAST PAGE" 
is displayed in the log. 

Clears the run time, ERT and fault logs. You should read 
and appropriately act on any information in the logs 
before clearing them. 

Retrieves the disc status display, which shows the last disc 
access error that occurred since power-up. See "Disc 
Status" following this menu. 

Allows you to spare blocks that have been confirmed bad. 
Blocks are identified either with a I-vector address or a 3- 
vector cylinder,head,sector address. Refer to "Sparing 
Blocks" later in this chapter before attempting to spare 
blocks. 

Redisplays the DlSC FCTN menu 
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When OUTPUT LOG in the SERVCE FCTNS menu is pressed, the following menu is 
displayed: 

FAULT 
LOG j 
ERT 
LOG 1 

RUN TM 
LOG. 1 

RETURN I 

Displays the hardware fault log. Refer to "The Fault Log" 
later in this chapter. 

Displays the ERT Log. Refer to "The Error Rate Test" 
following this menu. 

Displays the run time log. Refer to "The Run Time Log" 
later in this chapter. 

Redisplays the SERVCE FCTNS menu. 

Disc Status 

The disc status display shows the last disc data access error since power-up. An example is. 
shown in figure 11-3. 

-Indicates Disc Command Set 

- Indicates Fault Error 

D i s c  Status 

l i s c  Type: Command Set/BO ' 
0 F i e l d :  Volume U n i t  W/Status 

0 0 15 

le j e c t  E r r o r s :  00000000 00000000 [ B i t s  00-15) 
nu,.. E r r 0  00000000 0 0 0 0 0 0 ~ 0 ~ ~ 8 i t .  ,.-a,, 
,ccess Errors :  00000000 00000000 ( B i t s  32-47) 
n format ion:  00000000 00000000 ( B i t s  48-63) 

'a rsmetcr  F i e l d :  C lndr  Hd S c t r  One V e c t o r  

Figure 11-3 The Disc Status Display 
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Restoring Catalogs 

Catalogs can be restored if power was lost during a data transfer or if the catalog appears 
corrupted. If RESTOR CATLOG finds a catalog sector that it determines to be bad, it clears that 
catalog sector. For this reason, be certain that a catalog definitely needs restoring before you 
press RESTOR CATLOG. 

The next step after pressing RESTOR CATLOG is to use the alpha mode to enter a name for 
the restored catalog. As with INIT DlSC and INIT CATLOG, you may add a comma and the 
number of files for the disc (for restoration you must use the original number of files). The name 
and number of files entered after RESTOR CATLOG is pressed are used only if the volume 
sector (the first sector) is bad. If the volume sector isgood, these entries are ignored. 

If you terminate this entry with the ENTER softkey, the analyzer only checks for bad sectors. 
If you terminate it with the OVER WRITE softkey, it actually performs the restoration. You are 
given this choice because restoration starts by validating the catalog, then it searches for files 
that may exist in data sectors addressed by bad catalog sectors. It attempts to validate all files 
in ascending order, and if it finds a file out of order it assumes that sector is bad. If no valid files 
are found in a sector, the message "BAD Cat Sector nnn" is displayed, and that sector is 
cleared. The "Restore Catalog" display at the end of restoration shows the the number of bad 
sectors fennd. 

Restoration is fast if all files can be located in the order indicated in the catalog. If some sectors 
are determined bad and need to be spared, restoration can take a long time. It can, however, 
be gracefully aborted by pressing ABORT HP-I8 and started again. 

The Error Rate Test-Discs 

This test checks for data reading errors. The error rate test (ERT) is read-only, so it does not 
destroy data on the disc. Because the disc drive's error correction circuitry is disabled while the 
ERT is running, the ERT records all errors-b 
from the run time log, which shows only unc 

The ERT starts by performing a full-volume error test, n&ng bad sectors in the ERT log. Next, it 
reads the ERT log to check each bad sector individually. Each bad sector is checked twenty 
times to see if errors occur consistently. The ERT then reads the run time log to individually 
check sectors that historically produced errors. These are checked twenty times also. The final 
ERT log can be retrieved from disc when the ERT is finished; it shows the number of times 
each error occurred. 
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Figure 11-4 shows an example of the disc ERT log. Note that pressing RO ERT TEST to start the 
ERT erases the ERT log. 

Indicates There Are More Pages in \ 

\ 

D i s c  ERT LO~\P,;': 

Figure 11-4 The Disc ERT Log 

L a s t  S e c t o r s  C o r r e c t a b l e  U n c o r r e c t a b l  
Rsad E r r o r s  E r r o r !  

. O  . 6 6.1SE+04 . ----I+- Head. Indicates Number of Heads in This 
0 ( 

The ERT is used in conjunction with the run time log to help you locate and spare bad blocks 
on media. Refer to "Sparing Blocks" later in this chapter for instructions. 

Disc -- L o g i c a l  -- E r r o r  
C l n d r  Hd Sctr C o u n t  Byte 
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The Error Rate Test-Tapes 

The ERT is run differently for tapes. First, it does not disable error correction circuitry, so only 
uncorrectable error are shown. Second, it does all the interpreting for you, so any sector that 
shows up in the ERT log on a tape needs to be spared. Any errors it encounters are tested 
three times to see if they are transient or permanent. The ERT then ignores transient errors and 
tries to correct permanent errors. Any permanent errors it cannot correct or locate are shown in 
the ERT log and need to be spared. Note that the ERT takes 8-10 minutes for 150 ft tapes and 
35-40 minutes for 600 ft tapes. 

Figure 11-5 shows an example of the tape ERT log. 

B l o c k s  Errors ------------ 
Accassed Permen- T r a n s i -  U n c o r r e c t -  U n l o c a t -  

e n  t c n t  a b l e  a b l e  
6 .55E+04  6  211 0  0  

I 
L o g i c a l  B l o c k  E r r o r  O t h e r  

Address By te  I n f o r m a t i o n  

L l n d i c a t e s    his Is the Only Page in 
the Log 

Figure 11-5 The Tape ERT Log 

Any errors displayed in the uncorrectable or unlocatable columns need to be spared. If 150 ft 
tapes have more than 128 errors, they need to be backed up and replaced. If 600 ft tapes have 
more than 250 errors, they need to be backed up and replaced. 
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The Run Time Log 

This log records data errors that occur during normal operation. Because the error correction 
circuitry is enabled during normal operation, the run time log does not show correctable errors. 
Other than that, it records and shows the same information as the ERT log. Figure 11-6 shows 
an example. 

I D i s c  R u n  Log E:F: 
L a s t  S e c t o r s  

Head Head Read 
0 . 6 3.35E+04 

-- L o ~ i c a l  -- 
C l n d r  Hd S c t r  C o u n t  

C o r r a c t a b l e  U n c o r r c c t a b l e  
E r r o r s  E r r o r s  

o o 

E r r o r  
B y t e  

Indicates More Pager 

Figure 11-6 The Run Time Log 

You should f~rst read the run time log to see if the ERT needs to be run It also can be used in 
conjunct~on with the ERT and ~ts log to help you locate and spare bad blocks on med~a. Refer 
to the next section, "Sparing Blocks," for instructions. 
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Sparing Blocks 

You can use the run time and ERT logs to locate bad blocks on media. Once located, these 
blocks can be spared using SPARE BLOCK. This allows you to continue using the media while 
avoiding bad areas. There are four steps to sparing blocks: 

1. View the run time log (press DISC, DlSC FCTN, SERVCE FCTNS, OUTPUT LOG 
then RUN TM LOG). If there are no errors in this log, there are probably no data 
access problems. If there are errors recorded in this log, proceed with step 2. 

2. Run the error rate test (press DISC, DlSC FCTN, SERVCE FCTNS then RO ERT 
TEST). NOTE: pressing RO ERT TEST erases the ERT log-view the ERT log first 
to avoid erasing valuable test data. The ERT first checks all sectors by reading 
their data and checking for errors. Any bad sectors are noted in the log. For discs, 
the ERT then reads the log to check each bad sector individually. Each bad sector 
is checked twenty times to see if errors occur consistently. The ERT.then reads the 
run time log to check those bad sectors twenty times also. When the ERT is 
finished, proceed to step 3. 

3. Any disc sector that produced a repeaiable error is probably bad. View the run 
tine 2nd EP.? Isgs to see if any address appears more than snce. Th~se  that do 
should be spared; proceed to step 4. Errors that occur only once are probably 
random and could not be remedied by block sparing. A large number of bad 
sectors could indicate other trouble. 

For tapes, every block in the uncorrectable and unlocatable columns in the ERT log is con- 
firmed bad and needs to be spared. 

4. To spare a block; press-SPARE BLOCK th-en enter the block's address. This will 
either be the 1-vector address or the 3-vector cylinder,head,sector address; use 
the address shown in log. In .?-vector xkiresses, enter all three vectors at a x e ,  
separated by commas. 

5. To verify sparing, you can run the ERT again. In any case, you should clear all 
three logs after sparing all bad blocks and see if any errors accumulate when 
you put the disc or tape back into operat~on. 
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The Fault Log 

The fault l o g  shows disc hardware errors that have accumula ted  since the  log w a s  last cleared. 
Figure 11-7 shows an example. 

D i s c  Fault L o g  Indicates This Is the Only Page in 
This Log 

L o g l c a l  A d d r a s s e s  - C u r r e n t  -- -- T a r g e t  -- 
l n d r  Hd S c t r  C l n d r  Hd S c t r  

TT-, 
F a u l t l / l  F a i l  S t a t  
Code 1 0  l s u b t s t  B y t e  

I I 
1 7 5 1 0 1  0 0 

1 Indicates T Error or D Error 

. . 
Figure 11-7 The Disc Fault Log 

NOTE 

This fault log is designed for the disc service technician who 
is familiar with its contents. It is not intended for use by 
HP 3562A operators. 
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Quick Reference Tables 

I D E N T I F I C A T I O N  F I E L D  

V V V V  = Volume number 

UUUU = Unit numbei 

SSSSSSSS = Value of the lowest 
numbered unit with 
status pending (all 
ones if n o  units have 
status pending). 

Notes: 

1. Error bit positions correspond to bit 
posi t~ons In Set Status Mask command. 
A "1"  ind~cales presence of an error. 
Unused bit oositlons must be zeroes. 

2. All Fault Errors are unmaskable 

3. Error uses parameter field 

4 Parameter field conf lgurat lon is de- 
pendent on reported errors 

Highest priorlty IS glven to lowest 
numbered errors. 

Masked errors relinquish the11 
pr ior~ty. .  

Request Status Summary 

E R R O R  REPORTING FIELDS' 

R E J E C T  E R R O R S  F I E L D  

2 = CHANNEL PARITY ERROR 
A channel command was re- 
ceived without odd parity. 

5 = ILLEGALOPCODE 
An unrecognizable opcode 
was received. 

6 = MODULE ADDRESSING 
An illegal volume or unit nurn- 
ber was specified for this 
device. 

7 = ADDRESS BOUNDS 
The target address has ex- 
ceeded the bounds for this 
device. 

8 = PARAMETER BOUNDS 
A parameter (other than unit. 
volume, or  target address) IS 

not allowed ior r h ~ s  device. 

9 = ILLEGAL PARAMETER 
A parameter field was the 
wrong length for the opcode 
preceding it. 

10 = MESSAGE SEQUENCE 
The message sequence has 
been violated. (Error sup- 
pressed i f  any reject or  fault 
errors have occurred prior to 
sequence error.) 

12 = MESSAGE LENGTH 
The total length of the execu- 
tion message differs from the 
current default value. 

F A U L T  E R R O R S  F I E L D 2  

17 = CROSS-UNIT3 
An error has occurred 
during a Copy Data 
operation. 

19 = CONTROLLER FAULT 
A hardware fault oc- 
curred in the controller. 

22 = UNIT FAULT 
A hardware fault has 
occurred i n  the unit 
addressed. 

24 = DIAGNOSTIC RESULT3 
The hardware failed the 
diagnostic indicated in 
the parameter field. 

26 - 28 = RELEASE REQUIRED 
This command cannot 
be execuied until aiier 
release is granted to the 
device. 

Device requires release 
for indicated reason: 

26 = OPERATOR REQUEST 
Release required for 
operator request (e.g.. 
load!unload. restore). 

27 = DIAGNOSTIC REQUEST 
Release required for 
diagnostics initiated 
f rom control panel (e.9.. 
k i l o .  seli iesi). 

28 = INTERNAL MAINTE- 
NANCE 
Release required for in- 
ternal maintenance (e g . 
head alignment. error 
109) 

30 = POWER FAIL 
The power to the unit 
failed. a diagnostic de- 
stroyed configuration. 
or a pack was loaded. 
Device should be recon- 
figured. 

31 = RETRANSMIT 
The preceding transac- 
tlon should be retr~ed. 
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Quick Reference Tables 

Reques t  Status Summa;.y (~i j i i t i i i i ie i l )  

ERROR REPORTING FIELDS1 

ACCESS E R R O R S  F I E L D  

OPERATION 
The requested operation can- 
not be executed in parallel 
with some other operation(s) 
currently i n  progress. 

33 : UNlNlT lAL lZED MEDIA 
The host attempted to access 
unformatted media, or un- 
usable media has been 
loaded. 

34 = NO SPARES AVAILABLE 
Spare Block cannot be exe- 
cuted due to lack of spare 
media. 

35 = NOT READY 
The selected unit is not ready 
for access at this time (e.g.. 
heads or  media nnl ye! fully 
loaded). 

36 = WRITE PROTECT 
The selected volume 1s write 
protected. 

37 = NO DATA FOUND 
A block accessed during a 
read has not  been written. 

40 = UNRECOVERABLE DATA 
OVERFLOW 
The previous transaction gen- 
erated more than 1 unrecov- 
erable data error. The entire 
transfer should be considered 
I n  error. 

41 = UNRECOVERABLE  DATA^ 
Unrecoverable data at 1nd1- 
cated block(s) 

43 = END OF  FILE 
End o f  f ~ l e  encountered on  
ltle structured dev~ce 

44 = END OF  VOLUME 
The host attempted to access 
across a volume boundary 

I N F O R M A T I O N  E R R O R S  F I E L D  

48 - 50 = REQUEST  RELEASE^ 
Device requests release 
for indicated reason: 

48 = OPERATOR  REQUEST^ 
Release requested for 
operator request (e.g.. 
loadlunload, restore). 

49 = DIAGNOSTIC REQuEST3 
Release request initiated 
from diagnostic control 
panel (e.9.. HIO, self test). 

50 = INTERNAL MAINTE- 
N A N C E ~  
Release requested for in- 
ternal maintenance (e.g.. 
head alignment, error log).  

51 = MEDIA WEAR 
Only one spare track 
(disc) or  one spare block 
(tape) rema~ning. 

52 = LATENCY INDUCED 
A latency was induced 
during the transfer due to 
slow transfer rate or seek 
retry. 

55  = AUTO SPARING 
INVOKED 
A defective block has been 
automatically spared by 
the device. 

57 = RECOVE!?AELE DP.T.4 
OVERFLOW 
The previous transaction 
generaged more than 1 re- 
coverable data error. 

58 = MARGINAL DATA3 
Data was recovered, but 
w ~ t h  d~f f lcu l ty  

59 = RECOVERABLE  DATA^ 
A latency was inlroduced 
in order t o  correct a data 
error. 

6 1  = MAINTENANCE TRACK 
OVERFLOW 
Error and fault log area 1s 
full. 

P A R A M E T E R  F I E L D 4  

NO Errors: P I  lhrough P6 indicate new 
Target Address. The address format. 
Whlch is used any t ime P1 through P6 
contain address information, is de- 
fined b y  the Set Return Addressing 
command (refer to paragraph 2-24). 

N o  Errors: P7 through P I 0  contaln run- 
time drlve error codes (DERRORS). 
except after a Spare 9:ack cornmand. 
The errors are arranged chronologi-  
cally: P7 contains the most recent of 
the four errors recorded: P I 0  contalns 
the oldest of the lour recorded. 

Note: Error codes 4 0 H  and CBH wil l  
always be fo l lowed by a single 
byte containing fault latch 
~nformat lon.  

After a Spare Block command. P1 
through P6 contain the beginning ad-  
dress of the reformatted area. (Disc 
operation only.) 

After Spare Block command.  P7 
through P I 0  indicate the length - i n  
blocks - o f  the reformatted area. The 
length is a four-byte, unsigned binary 
number. (Disc operat ion only.) 

Error Bit No. 17 
Cross-unit: P I  through P6 contain the 
encoded values of each unit which has 
experienced an error. A byte of all 
ones indicates n o  addit ional units. 

Error Bit No.  24 
Diagnostic Results: P 1  through P6 
contain the following inlormation: 

P1 = mos l  suspect component 
P2 = next mos l  suspect component 
P3 = test error (TERROR) assocl- 

ated with P1 
P4 = test error (TERROR) assocl- 

ated wl lh  P2 
P5 - P6 = not used 

P7 - P I 0  contatn DERROR information 
(format described above). 

Error Bit No.  41 
Unrecoverable Data: P 1  through P6 
~nd tca le  address of bad block. 

Error 611 No.  48 - No .  50  
Request Release: P1 through P6 con -  
lain the encoded values of each unlt 
request~ng release. A byte of all ones 
~ n d ~ c a t e s  n o  addltlonal units. 

Error 811 N o  50 
Marginal Data: P I  through P6 ~ n d l c a l e  
address o: the n larqna l  block 

Error 011 N o  59 
Recoverable Data: P I  through P6 Ind l -  
calu address o l  recoverable block 
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OUTPUTTING COMMAND STRINGS 

The HP 3562A can output HP-IB command strings up to twenty-five characters long (exclud- 
ing the address). Press OUTPUT STRING, enter the address of the destination device followed 
by a comma, then enter the command string. For example, the command 

OUTPUT STRING 5,PA1000,1000 

sends the HP-GL command "PA1000,1000" (Plot Absolute to location 1000,1000) to a plotter at 
address 5. For secondary addresses, use 3- or 4-digit addresses. The last two digits in 3- and 
4-digit addresses are treated as the secondary address. 

'- - 
The HP 3562A can send HP-IB commands to itself. Use - - as the address, instead of a 
standard HP-18 address from 0 to 31. This sends each commands back through the analyzer's 
HP-IB command translator. You can use all the commands except those involving data trans- 
fer. All parameter entry commands can be used, however. For example, the command 

OUTPUT STRING - - DBACI 

clears and activates display buffer #l. 

OUTPUT STRING is especially useful when programmed in auto sequences. ~ e f e r  to Chapter 
10 for information on creating and using auto sequences. Refer to the HP 3562A Programming 
Manual for information on the analyzer's HP-IB commands. 
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INTRODUCTION 

This chapter contains descriptions of the HP 3562A1s keys, softkeys, indicators and connectors. 
It provides individual definitions and refers you to Chapters 1 through 11 when broader explana- 
tions are required. For example, the CURVE FIT key is described in this chapter, and for instruc: 
tions on using the curve fitter you are referred to Chapter 9. 

The chapter is alphabetized by key, connector and indicator. Softkeys are alphabetized under 
each key. Here are several sample pages: 

Describes the HP-IB connector 
on the rear panel - 

/ 
Describes the keys in the HP-IB 
group on the front panel 7 

I 
Softkeys under 
the HP-IB FCTN 
key 

I 
iP-IB FCTN 

Softkeys 
(Continued) 

evs under / s7a 

The page numbers in the margin beside each entry refer you to the places in Chapters 1 through 
11 where the use oi each item is discussed. Appendix D shows fold-out menu d~agrams of the 
keys and softkeys. These can be used with the individual descriptions to learn more about spe- 
cific menus or to help you find particular softkeys. 
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THE ALPHA MENU 

When the HP 3562A requires an alphabetic entry (e.g., when saving and recalling displays) it 
converts the keys on the front panel to their blue alpha labels and displays the alpha menu. The 
keys in the Entry group (except the arrows) can be used to enter numbers and punctuation. 
When you complete the alpha entry by pressing the ENTER softkey, the alpha menu is erased 
and the front panel returns to normal operation. 

AT PGINTR-enters the file name identified by the catalog pointer. This 
softkey appears in the alpha menu only after DELETE FILE, 
RECALL FlLE or COPY FILES has been pressed. See the DiSC 
menu for more information. 

CANCEL ALPHA-cancels the current alpha entry and exits the alpha 
mode. 

CLEAR LINE-clears the alpha entry from the cursor position to the end of 
the line. This does not exit the alpha mode. 

DELETE CHAR-deletes the character at the cursor position. 

ENTER-saves the current alpha entry and exits the alpha mode. Pressing 
ENTER in the alpha menu results in one of several different 
actions, depending on the softkey that activated the alpha menu. 
For example, when SAVE FlLE activates the alpha menu, press-, 
ing ENTER causes the display to be saved to disc. 

INSERT ON OFF-when INSERT is ON, characters are inserted at the cur- . - -. . - - - . - . 

rent cursor position, and existing characters are shifted to the 
right. When it is OFF, new characters are written over existing 
characters. 

OVER WRITE-~f you termmate a file name alpha entry with OVER WRITE 
when saving af~le to disc and a file with that name already exists, 
OVER WRITE erases the original f~le and replaces it w~th the cur- 
rent display. To avold overwriting, press ENTER instead of OVER 
WRITE. 

SPACE BACKWD-moves the cursor one space backward, without delet- 
ing any characters. To delete while moving backwards, use the 
BACK SPACE key in the Entry group. 

SPACE FORWRD-moves the cursor one space forward, without deleting 
any existing characters. This softkey is used to move the cursor 
for editing; to enter blanks, use the " B Y  key (the alpha mode 
version of EF.!GP, UNITS). 
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. . . . . . . . . . . . . . . . .  MEASUREMENT Group 12-46 
. . . . . . . . . . . . . . . . .  MEASURING (indicator) 12-46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NO 12-46 
. . . . . . . . . . . . . . . . . . . .  OPERATORS Group 12-46 

OVER RANGE (indicators) . . . . . . . . . . . . . . . .  12-46 
PAUSE CONT . . . . . . . . . . . . . . . . . . . . . . . . .  12-46 
PLOT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-47 
PRESET . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-51 
RANGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-55 
REF IN (connector) . . . . . . . . . . . . . . . . . . . . .  12-56 
REMOTE (indicator) . . . . . . . . . . . . . . . . . . . .  12-56 
SAVE RECALL . . . . . . . . . . . . . . . . . . . . . . . .  12-56 
SCALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-57 
SELECT MEAS . . . . . . . . . . . . . . . . . . . . . . . .  12-58 
SELECT TRIG . . . . . . . . . . . . . . . . . . . . . . . . .  12-59 
SINGLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-60 
SOURCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-60 
SOURCE (connector) . . . . . . . . . . . . . . . . . . .  12-62 
SOURCE(indicator) . . . . . . . . . . . . . . . . . . . .  12-62 
SPCL FCTN . . . . . . . . . . . . . . . . . . . . . . . . . .  12-62 
SPCL MARKER . . . . . . . . . . . . . . . . . . . . . . .  12-64 
SRQ (indicator) . . . . . . . . . . . . . . . . . . . . . . . .  12-66 
START . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-66 
STATE TFiACE . . . . . . . . . . . . . . . . . . . . . . . . .  12-66 
STATUS Group . . . . . . . . . . . . . . . . . . . . . . . .  12-66 
SYNC OUT (connector) . . . . . . . . . . . . . . . . . .  12-66 
SYNTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-67 
TALK (indicator) . . . . . . . . . . . . . . . . . . . . . . . .  12-69 
TRIG ARM ED (indicator) . . . . . . . . . . . . . . . . .  12-69 
TRIG DELAY . . . . . . . . . . . . . . . . . . . . . . . . . .  12-70 
TRIGGERING jindicaiorj . . . . . . . . . . . . . . . . .  i2-70 
UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-70 
UP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-72 
UPPERLOWER . . . . . . . . . . . . . . . . . . . . . . .  12-72 
VIEW INPUT . . . . . . . . . . . . . . . . . . . . . . . . . .  12-73 
VOLTAGE SELECTOR . . . . . . . . . . . . . . . . . . .  12-75 
WINDOW . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-75 
X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-77 
X (indicator) . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-78 
XOFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-78 
Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-78 

.. Y (indicator) . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-79 
YOFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-79 
YES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-79 
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Chapter 12-Operating Reference 
A to AUTO MATH 

A-activates trace A. See the SINGLE, UPPER LOWER and FRONT BACK keys to determine 
where trace A is displayed for each of these formats. The active trace and its annotation 
are highlighted. Selection of the active trace is important because the markers, units, 
coordinates, math operations, displays and scale affect only the active trace. This key 
can also be used to return to a data trace display after a table has been displayed. If 
both traces are active and a display feature is activated which can apply to only one 
trace, trace A is always selected. For example, if you try to save both traces simul- 
taneously in local memory, only trace A is saved. 

a (indicator)--this LED indicates when trace A is active. 

A&B-activates both traces. Selection of the active trace is important because the markers, 
units, math operations, coordiriates, displays and scale affect only the active trace@). 
This key can also be used to return to a data trace display after a table has been dis- 
played. Note that if the display is currently in the single format, pressing AlGB seieds 
the upperllower format. 

ARM--enables triggering while in the manual arm mode. In this mode, the ARM key must be 
pressed before the instrument looks for the trigger signal. After ARM is pressed, the 
TRIG ARMED indicator lights to show that manual arming has been enabled. Manual 
arming is selected with ARM AU MAN in the SELECT TRIG menu. 

ARROWS-see UP or DOWN 

AUTO MATH-displays the auto math menu, which is used to start and edit the auto rnzth 
table. The auto math feature allows you to program the A, B and A&B keys and the 
softkeys under MEAS DlSP and MATH into a program that is run when START MATH 
is pressed. One auto math table of up to twenty linescan be programmed. The routine 
is saved in nonvolatile memory and can be recalled after power-down. (Additional rou- 
tines canbe saved in disc memoiy; see DISC for more information.) 

To ed~t an P X I S ~ I ~ ~  table or create a new one, press EDIT MATH. To view ihe table 
wlthout enablmg its menu, press VIEW MATH. If a measurement IS In progress when 
AUTO MATH 1s pressed, the menu appears, but the softkeys are d~sabled untll the 
measurement f~n~shes or IS paused. 

A elected as a meas- 
urement dlsplay (See MEAS DlSP whlle In the hear, log or swept sine mode ) You 
can then vlew the math results as measurements are berng made. 
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Chapter 12-Operating Reference 
AUTO MATH (cont) 

ADD LINE-used to insert lines after the edit line (selected with EDlT LINE#) in the 
table. Once ADD LlNE is pressed, any number of lines up to the maximum 
of twenty may be entered without pressing it again. Lines are programmed 
into the auto math table in the same manner as they are executed directly 
from the front panel: key, softkey(s), then units softkey (if needed). 

If a mistake is made in selecting the key, just press the desired key to correct 
the error. However, if a mistake is made when pressing the softkeys, the 
entire line must be reentered. If you attempt to enter more than twenty lines, 
the last line in the table (#20) changes as each additional line is entered. To 
add a line before the current line #I, use EDlT LINE# and the Entry group to 
move the line pointer to line #0, then press ADD LlNE and enter the new 
line. 

CHANGE LINE-used to change the edit line (selected with EDlT LINE#) in the table. 
Press CHANGE LINE, then enter the line. If a mistake is made in selecting 
the key, just press the desired key to correct the error. However, if a mistake 
is made when pressing the softkeys, the entire line must be reentered. 
Once CHANGE LlNE is pressed, it remains active until ADD LlNE is 
selected, and the edit line continues to change with each new entry. 

CLEAR MATH-clears all commands and the label in the auto math table. When 
CLEAR MATH is pressed once, the message "Push Again to Clear" is dis- 
played so you can confirm that the table is to be cleared. Once cleared, 
tables cannot be recovered. However, they can be saved in disc memory; 
see DISC. 

DELETE LINE-deletes the edit line (selected with EDlT LINE#) in the table. The line 
is deleted immediately after DELETE LlNE is pressed, then the remaining 
lines are renumbered. 

EDlT LINE#-used to identify a line In the table for editmg. The edlt hne is affected by 
ADD LINE, CHANGE LlNE and DELETE LINE. Press EDlT LINE#, then 
enter the line number with the Entry group. Note that the arrows and the 
knob can scroll the line pointer througfithe table. The edit line is highlighted 
and indicated with the pointer at the left side of the display. 

EDlT MATH-displays the auto math table and enables its menu. EDlT MATH is 
ignored if pressed while a measurement is in progress. If no routine exists 
when EDlT MATH is pressed, an empty table labeled "Edit Math" is 
displayed. 

END EDIT-exits the table and saves the changes made during the current editing 
session. 

LABEL MATH-used to add a label to the auto math table. Pressing this displays the 
alpha menu to allow you to enter the label. The label you enter appears at 
the top of the auto math table and replaces the AUTO MATH softkey in the 
MEAS DlSP menu. When LABEL MATH is pressed, the alpha menu is dis- 
played, and the keys are converted to their blue labels. To enter a two-line 
label for the sof key, separate the first and second lines with a comma. Each 
line is limited to six characters. 
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Chapter 12-Operating Reference 
AUTO MATH (cont) to  AUTO SEQ 

START MATH-starts the auto math table. When this is pressed, the auto math table 
runs once and displays the result of ihe programmed commands. If an error 
is encountered during execution, the display shows which line produced 
the error. When EDlT MATH is pressed again, an "R" is displayed to the left 
of the line that causes the runtime error. Errors result from attempting to use 
invalid commands or operating on incompatible traces. For example, a time 
domain trace cannot be added to a frequency domain trace. 

VIEW MATH-allows you to view the auto math table without enabling its editing 
menu. 

AUTO SEQ-displays the auto sequence menu, which is used to create, edit and start auto 
sequence programs. All keys and softkeys may be programmed, except for LINE, the 
EDlT ASEQ# softkey and the softkeys in its menu, and DSPLAY ON OFF and TIMED 
START in the ASEQ FCTN menu. To create an auto sequence, press EDlT ASEQ#, 
enter a number from 1 to 5, press ADD LINE, then start entering commands. 

Five auto sequences of up to twenty lines each may be programmed and saved in the 
HP 3562A's internal memory. These programs are stored in nonvolatile memory and 
are not erased when the instrument is turned off. An unlimited number of auto 
sequences may be saved in disc memory; see DISC. Depending on the commands 
used, a table may fill with less than twenty lines. Messages and softkeys several menu 
levels deep require more space than key or simple softkey commands. The limit is 20 
lines or 200 characters. 

ADD LINE-used to insert lines after the edit line (selected with EDlT LINE#) in the 
table. Once ADD LlNE is pressed, any number of lines up to the maximum 
of twenty may be entered without pressing it again. Lines are programmed 
into the-auto math table in the same manner as they are executed directly 
from the front panel: key, softkey(s), then units softkey (if needed). 

If a mistake is made in selecting the key, just press the des~red key to correct 
the error. However, if a mistake is made when pressmg the softkeys, the 
entire line must be reentered. If you attempt to enter more than twenty Imes, 
the last line in the table (#20) changes as each additional line IS entered. To 
add a line before the current line #1, use EDlT LINE# and the Entry group to 
move the line pointer to line #0, then press ADD LlNE and enter the new 
line. 

ASEQ FCTN-displays the auto sequence functions menu, which is used to program 
auto sequence messages, timed pauses, timed starts, and display control. 

ASEQ MESSGE-used to program a message into an auto sequence. When ASEQ 
MESSGE is pressed, the alpha mode menu is displayed and the keys are 
converted to their blue labels. (Refer to the alpha menu at the beginning of 
this chapter for instructions on its use.) Messages are limited to 24 charac- 
ters and appear in the message field in the lower right corner oithe display. 
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Chapter 12-Operating Reference 
AUTO SEQ (cont) 

CHANGE LINE-used tochange the edit line (selected with EDlT LINE#) in the table. 
Press CHANGE ~ l ~ ~ t h e n  enter the new line. If a mistake is made in select- 
ing the key, just press the desired key to correct the error. However, if a mis- 
take is made when pr&ing the softkeys, the entire line must be reentered. 
Once CHANGE LlNE is pressed, it remains active until ADD LlNE is 
selected or the instrument is turned off or reset. 

CLEAR ASEQ-clears all commands and the label in the current auto sequence. 
When CLEAR ASEQ is pressed once, the message "Push Agajn to Clear" 
is displayed so you can confirm that the auto sequence is to be cleared. 
Once cleared, auto sequences cannot be recovered. However, they can be 
saved in disc memory; see DISC. 

CONT ASEQ-continues an auto sequence that has been paused with PAUSE 
ASEQ. The auto sequeke resumes with the command immediately follow- 
ing the last one executed prior to pausing. The message "Autosequence 
Finished" is displayed if CONT ASEQ is pressed and the auto sequence is 
already finished. 

DELETE LINE-deletes the edit line (selected with EDlT LINE#) in the table. The line 
is deleted immediately after DELETE LlNE is pressed, then the remaining 
lines are renumbered. 

DSPLAY ON OFF-controls thedisplay during auto sequences. The selection is made 
when the auto sequence is created or edited. If the display is turned off, any 
intermediate traces generated by the auto sequence are not displayed; 
only the final result is shown. If the display is turned on, all traces generated 
are displayed. 

EDIT-displays the selected auto sequence and enables its editing menu. Press EDlT 
when you want to create an auto sequence or editing an existing one. Press 
VIEW when you merely want to view an auto sequence. 

EDlT LINE#-used to identify a line in the table for editing. The edit line is affected by 
ADD LINE, CHANGE LlNE and DELETE LINE. Press EDlT LINE#, then 
enter the line, number with the Entry 
knob canscroll the line pointer throug 
and indicated with the pointer at the left side of the display. 

END EDIT-exits the table and saves the changes made during the current editing 
session. 

GO TO-when this is programmed In an auto sequence, it instructs the program to 
jump to the indicated line and continue from there. Press GO TO. then enter 
the destination line using the Entry group. 
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Chapter 12-Operating Reference 
AUTO SEQ (cont) 

LABEL ASEQ-used to add labels to auto sequence programs. This label replaces 
the appropriate "START ASEQ" label on the AUTO SEQ menu. When 
LABEL ASEQ is pressed, the alpha mode menu is displayed and the key 
are converted to their blue labels. (See the alpha menu at the beginning of 
this chapter for instructions on its use.) To enter a two-line label for the soft- 
key, separate the first and second lines with a comma. Each line is limited to 
six characters. Note that even though a label replaces one of the START 
ASEQ1-5 labels, the auto sequence is still identified by its number 1-5. 

You can program one of the auto sequences to start automatically at power- 
on. Enter "AUTOST" as the first 6 characters in label, and this auto 
sequence will start when power is applied. Note that a measurement is not 
started with AUTOST unless you enter START in the program. This differs 
from the normal power-on routine, which starts a free run measurement. 

LOOP TO-allows you to program loops into auto sequences. This requires two num- 
bers: the number of the last line in the loop and the number of times you 
want the loop to run. Press LOOP TO, enter the line number and the loop 
count separated by a comma, then press ENTER. The auto sequence 
loops from the first line containing LOOP TO to the first line in the loop as 
many times as you specify, then continues with the program. Nested loops 
are limited to three levels deep. 

PAUSE ASEQ-pauses a running auto sequence. The pause takes effect at the com- 
pletion of the current command (except timed pauses, which are termi- 
nated immediately). lf the auto sequence is continued with CONT ASEQ, it 
resumes with the next command. If the auto sequence is restarted rather 
than continued, it starts with the first command in the table.. 

RETURN-redisplays the EDIT ASEQ# menu. 

SELECT ASEQ#-used to select an auto sequence program for viewmg or ed~t~ng. 
Press SELECT ASEQ#, enter the number from 1 to 5, then press EDlT or 
VIEW, Both display the table, but only EDIT activates the table's editing 
menu. Note that if a label has replaced one of the START ASEQI-5 soft- 
keys, the auto sequence isstill identified by its number from 1-5. If SELECT 
ASEQ# is pressed and a number is entered while a measurement is in 
progress, the command is ignored until the measurement finishes. 

START ASEQ1-starts the auto sequence stored under number 1. Note that if a label 
was added to. the auto sequence, it replaces the START ASEQI softkey 
label. 

STARTASEQ2-starts the auto sequence stored under number 2. Note that if a label 
was added to the auto sequence, it replaces the START ASEQ2 softkey 
label. 
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Chapter 12-Operating Reference 
AUTO SEQ (cont) to AVG 

START ASEQ3-starts the auto sequence stored under number 3. Note that if a label 
was added to the auto sequence, it replaces the START ASEQ3 softkey 
label. 

STARTASEQ4-starts the auto sequence stored under number 4. Note that if a.label 
was added to the auto sequence, it replaces the START ASEQ4 softkey 
label. 

START ASEQ5-starts the auto sequence stored under number 5. Note that if a label 
was added to the auto sequence, it replaces the START ASEQ5 softkey 
label. 

TIMED PAUSE-used to program a timed pause in an auto sequence. Press TIMED 
PAUSE, then enter a pause time from 0 to 32 767 seconds. If PAUSE ASEQ 
is pressed during a timed pause, the auto sequence pauses immediately, 
without waiting the duration of the timed pause. Note that timed pauses are 
required in many cases if the operator needs to view intermediate displays 
generated by the auto sequence. 

TIMED START-used to specify the starting time of an auto sequence. The starting 
time is tied to the non-real time clock and is entered in hours, minutes, and 
seconds. The start time must be between 00,00,00 and 23,59,59. To set or 
view the clock, see TIME H,M,S in the SPCL FCTN menu. 

VIEW-allows you to view the specified auto sequence without activating its editing 
menu. Fressing EGlT rather than VIEW activates the ediiing menu and 
begins storing any keys you press into the auto sequence. 

AVG-displays the averaging menu. Depending on the mode selected, the . -- 

HP 3562A offers stable and exponentd averaging, peak hold and continuous peak 
functions, overlap processing, overload rejection, fast averaging, previewing, and tlme 
or power spectrum averagmg. Pressing AVG merely d~splays the averaging menus; it 
does not select any of the averaging functions. However, the desired number of aver- 
ages can be entered with the Entry group immed~ately after pressing AVG, before any 

In the swept sine mode, the AVG menu offers you the choice between auto and fixed 
integration. Select the swept sine mode (under the MEAS MODE key), then refer to 
the softkeys in the AVG menu. 

AUTO INTGRT-Selects auto integration. In this mode, the amount of integration is 
determined by the user-defined variance threshold and maximum integra- 
tion time. The variance threshold is entered in dB or as a percentage after 
pressing this softkey. The maximum integration time is set with INTGRT 
TIME. 

When auto integration is active, each point is integrated for a minimum of 
approximately 1 second. Integration continues until the transfer function 
variance falls below the threshold you set or the maximum integration time is 
exceeded. Chapter 3 explains the operation of auto integration. 
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Chapter 12-Operating Reference 
AVG (cont) 

AVG OFF-turns all averaging functions off. If an averaged measurement is in prog- 
ress when averaging is turned off, the measurement pauses at the comple- 
tion of the current average. When AVG OFF is active, the analyzer con- 
tinually makes one-average measurements, and erases the results of each 
measurement. For linear and log resolution measurements, the maximum 
possible overlap processing (regardless of the value of OVRLPO/o) is used 
when averaging is off. For unaveraged time capture and throughput meas- 
urements, however, the OVRLP% always sets the maximum overlap 
percentage. 

CONT PEAK-selects the continuous peak function, which yields a composite spec- 
trum containing the maximum values for each of the display lines that 
occurred during the measurement period. Continuous peak accumulates 
data until the measurement is paused. Note that continuous peak applies 
only to frequency response and power spectrum measurements. Compare 
with PEAK HOLD. 

EXPON-selects exponential averaging, which weights new data more than old to 
maintain a moving average, rather than the cumulative result obtahed with 
stable averaging. Regardless of the number of averages selected, expo- 
nential averaging continues until the measurement is paused. 

The number of averages you enter determines the weighting of old versus 
new data. As the number entered with NUMBER AVGS increases, new 
time records are weighted less. Exponential averaging accepts only 2" for 
the number of averages and is limited to 16 384. (It rounds up all other 
entries to the next higher 2n.) Up to the power of 2, used for weighting expo- 
nential averaging computes a stable average, then shifts into exponential 
after n records. The weighting is calculated with this formula: 

where: A, = cumulative average 
D, = current quantity* 
n = number of averages 

Irne averaging IS on; power spectrum, fre- 
quency response or correlation when time averaging is off. 

FIXED INTGRT-Selects fixed integration. In this mode, each point is integrated for 
the amount of time you enter with INTGRT TIME. 

Long integration times may not be required for all parts of your sweep. Refer 
to the description of AUTO INTGRT; this feature can significantly reduce 
sweep times while giving you control of the variance level in the 
measurement. 
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AVG (cont) 

FST AV ON OFF-selects fast averaging, which performs the measurement as fast as 
possible without stopping to display the results of each average. The display 
does not update until all averages have been taken. Fast averaging defaults 
to off at power-on and after reset. Fast averaging can be temporarily deacti- 
vated during a measurement to check its progress. Note that fast averaging 
must be active to achieve the maximum real time bandwidths. Fast averag- 
ing can be used only with stable and peak hold averaging. 

INTGRT TIME-selects the length of time that each point is integrated in the swept 
sine mode. Longer integration times increase the signal-to-noise ratio of the 
measurement because the measurement is concentrated in a narrower 
span. Harmonic rejection is also increased by increasing the integration 
time. For auto integration, INTGRT TIME selects the maximum integration 
time. 

MANUAL PRVIEW-displays time records for approval before they are included in the 
measurement. When each time record is displayed, the measurement 
pauses indefinitely until you approve or reject the record by pressing YES 
or NO. Manual previewing is deactivated by pressing PRVIEW OFF. When 
using this feature over the HP-IB, "ACPT" must be used in place of YES, 
and "REJT" must be used in place of NO. Previewing cannot be used with 
time throughput. 

NEXT-displays the ssond level of the AVG menu. 

NUMBER AVGS-in the linear, log and time capture modes, this softkey selects the 
number of averaged measurements, from 1 to 32 767. The default is 10. 
Note that the number of averages may also be entered immediately after 
pressing AVG, before any softkeys in its menu are pressed. For exponential 
averaging, the number is the weighting factor, which is limited to 16 384. 

In the swept sine mode, this softkey selects the number of averages per 
point. More averages Improve variance but result in a slower measurement. 
The maximum number of averages per pomt is 32 767, the default is 1. 
Note that if auto averaging is selected, the number of averages actually 
computed may vary. 

OV REJ ON OFF-selects overload rejection, which excludes any data records which 
exceed the input range (see RANGE for instructions on setting the input 
range). If overload rejection is not selected, all records are included in the 
average. Overload rejection defaults to off at power-on and after reset. To 
maintain the optimum range setting, keep the green HALF RANGE indica- 
tor on and the red OVER RANGE indicator off. Overload rejection cannot be 
used with time throughput. 
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AVG (cont) 

OVRLP%-determines the percentage of the time record that is used for over- 
lap processing, from 0 to 90%. The percentage selected determines the 
portion of each time record overlapped with the next time record in the 
averaging. There may be some difference between the requested overlap 
percentage and the percentage actually achieved. The achieved percent- 
age is displayed on the screen and is always equal to or less than the 
requested percentage. The default percentage is 0%. When averaging is 
off, the analyzer overlaps as much as possible, regardless of the setting of 
OVRLPVo (except for capture and throughput measurements, which use 
the value of OVRLPVo). The overlap percentage readout at the top of 
measurement displays shows the overlap between the last two averages 
only. 

PEAK HOLD-selects the peak hold function, which yields a composite spectrum 
containing the maximum values that occurred during the measurement in 
each of the display lines. Peak hold continues until the selected number of 
averages have been computed (this is the difference between peak hold 
and continuous peak). Note that peak hold can be applied pnly to fre- 
quency response and power spectrum measurements. 

PRVIEW OFF-deactivates manual or timed previewing. When previewing is off, the 
measurement includes all time records, without waiting for your approval. 
The possible exception to this is overload rejection; see OV REJ ON OFF. 

RETURN-redisplays the first level of the AVG menu. 

STABLE (MEAN)-selects stable averaging, which weights old and new data equally 
to yield the arithmetic mean at each display line for the number of averages 
calculated. If PAUSE-CONT is pressed before the specified number of- - 

averages have been calculated, the measurement pauses at the comple- 
tion of the current average. Pressing PAUSE CONT again resumes the 
measurement at the next average. The formula used to calculate stable 
averaging is: 

where A, = cumulative average 
D, = current quantity* 
n = number of averages 

*quantity is time record when time averaging is on; power spectrum, fre 
quency response or correlation when time averaging is off. 
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AVG (cont) to BACK SPACE 

TM AVG ON OFF-switches between linear and power spectrum quantity averaging. 
For linear averaging (TM AVG ON), the averaged quantity is the time record. 
For power spectrum quantity averaging (TM AVG OFF), the averaged 
quantity is the power spectrum, frequency response or correlation, 
depending on the measurement. Table 12-1 summarizes the advantages 
and disadvantages of the two types. 

Table 12-1 Linear versus Power Spectrum Function Averaging 
- - - 

Power Spectrum Quantity Linear 

Applicable to both pure random and Signal must have periodic component 
mixed randomlperiodic signals 

Does not improve SIN ratio Improves SIN ratio (random compo- 
nents average to their mean values 

Does not require a synchronized Requires a synchronized trigger in 
trigger fixed relation to the signal 

TIMED PRVIEW-displays the time records for approval before they are included in 
the measurement. When each time record is displayed, the measurement 
pauses for a specified amount of time for you to approve or reject the record 
by pressing YES or NO. Any records you do not reject are automatically 
accepted at the end of the preview interval. 

Press TIMED PRVIEW, then enter the pause in seconds. Timed preview- 
ing is deactivated by pressing PRVIEW OFF. When using this feature over 
the HP-lB, "ACPT" must be used in place of YES, and "REJT" rriust be 
used in place of NO. Previewing cannot be w e d  with time throughput. 

B-activates trace 8. See the SINGLE, UPPER LOWER and FRONT BACK keys to determine 
where trace B is d~splayed for each of theseformats. The active trace and its annotation 
are highhghted. Selection of the active trace is important because the markers, un~ts, 
coordinates, math operations, displays and scale affect only the active trace. This key 
can also be used to return to a data trace d~splay after a table has been d~splayed. 

B (indicator)-this LED indicates when trace B is active. 

BACK SPACE-moves the cursor one space back and deletes the last character or units 
selection entered. BACK SPACE applies only during alphabetical and numeric 
entries requested by the instrument. 
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CAL to CONTROL Group 

CAL-displays the calibration menu. The HP 3562A's calibration routine checks and adjusts 
the gain and phase accuracy of the input channels to conform to specifications. Either 
auto calibration or a single calibration can be selected with the CAL menu; the routine 
performed is the same. "CALIBRATION IN PROGRESS" is displayed while the cal- 
ibration routine is being performed. 

AUTO ON OFF-controls auto calibration. When this softkey is ON, calibration occurs 
on the following schedule: 

At power-on 
8 minutes after power-on 
1 hour after power-on 
every 2 hours thereafter 

The HP 3562A's calibration routine does not disrupt averaged measure- 
ments, swept sine measurements, time captures or time throughputs in 
progress. 

SINGLE CAL-performs a single calibration routine. A single calibration pauses 
measurements. Perform a single calibration before starting a measurement 
if auto cat is off and the measurement must provide calibrated results. 

CHANNEL 1 (connector)-the maximum input signal level is rt 42 Vpeak. The input 
impedance is1 MQ ;2 0.5%, shunted by <I00 pF. The input may be ac or dc coupled 
as well as grounded or floated; see INPUT COUPLE. 

CHANNEL 2 (connector)-the maximum input signal level is rt 42 Vpeak. The input 
impedance is 1 MQ +_ O.50/0, shunted by <I00 pF. The input may be ac or dc coupled 

-. as well as grounded orfloated; see INPUT-COUPLE. 

CHASSIS (Connector)-used to connect tothe instrlument's chassis ground 

C O N T R O L  Group-this group controls the instrument's operation. Measurements are 
started, paused and continued using START and PAUSE CONT. Auto sequence 
programs are controlled with the AUTO SEQ key. The preset instrument states are 
activated with the PRESET key. The SPCL FCTN key provides the self-test, service 
diagnostcs and several additional functions. 
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COORD 

COORD-displays the coordinates menu, which allows you to display different aspects of the 
measurement data, as well as select a log or linear X-axis. Coordinates may be 
selected before, during or after the measurement. The analyzer's display flexibility 
allows many combinations of coordinates and units for data traces; verify your selec- 
tions under COORD and UNITS when viewing traces. 

IMAG-displays the imaginary portion of complex measurement data. 

LIN X-converts the horizontal axis of the displayed trace to a linear scale. If the trace 
was originally measured or synthesized with logarithmic resolution, ihe 
points in the converted linear trace will not be distributed proportionately. To 
achieve a true linear distribution, select the linear resolution mode before 
acquiring the trace (See MEAS MODE). 

LOG X-converts the horizontal axis of the displayed trace to a logarithmic scale. If the ., 
trace was originally measured or synthesized with linear resolution, the 
points in the converted log trace will not be distributed proportionately. To 
achieve a true log distribution, select the log resolution mode before acquir- 
ing the trace (See MEAS MODE). This softkey is not applicable to time 
domain displays. 

When both axes have log scales, the Y-axis reverts to a linear scale if a large 
number of decades are displayed on both axes, 

MAG (dB)-defines the Y-axis as magnitude displayed in dB. 

MAG (dBm)-defines the Y-axis as magnitude displayed in dBm (dB referenced to 1 
milliwatt). After MAG (dBm) is pressed, an impedance value equal to the 
impedance of the input signal can be entered. The default value is 50Q. If 
MAG (dBm) is pressed for a frequency response display, dB is selected; 
dB.m wi!! be applied to sc!bsequent power spectra. 

MAG (L1N)-defines the Y-axis as magnitude d~splayed I~nearly. 

th 
of 

decades are displayed on both axes. 
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COORD (cont) 

NEXT-displays the second level of the COORD menu. 

NICHOL-configures the display as a Nichols plot. This display shows phase on the 
X-axis versus log magnitude on the Y-axis. At power-on and after reset, the 
center of the X-axis defaults to zero degrees. You can enter a new phase 
center, from - 360 to +360 degrees, after pressing NICHOL. The Nichols 
display has special scaling characteristics; refer to Chapter 8 for more infor- 
mation. This display is available only with complex data. 

NYQUST-Configures the display as a Nyquist diagram, often referred to as a polar 
plot. Nyquist shows real values on theX-axis versus imaginary values on the 
Y-axis. The Nyquist display has special scaling characteristics; refer to 
Chapter 8 for more information. This display is available only with complex 
data. 

PHASE-selects phase coordinates for the display. The vertical axis units are 
degrees. At power-on and after presetting, the center of the vertical axis is 
set at zero degrees. Other center values may be selected by pressing 
PHASE, entering the new phase for the center of the display, then pressing 
Degree. Phase is not calibrated for time capture or single-channel time 
throughput displays. 

The phase display depends on the type of scaling (see SCALE). If Y DFLT 
SCALE is active, the phase display is wrapped. If Y FlXD SCALE or Y AUTO 
SCALE is active, the phase display is unwrapped. Wrapped displays are 
wrapped back into the display area if they exceed the scale, while unwrap- 
ped traces are truncated if they exceed the scale. Figure 12-1 shows exam- 
ples of wrapped and unwrapped phase traces. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 12-Operating Reference 
COORD (cont) 

Phase Wrapped Around When it / Exceeded Lower Limit of -180° 

Unwrapped Phase Shown by Y 
Auto Scaling 

Figure 12-1 Wrapped and Unwrapped Phase Display 

REAL-displays the real portion of complex measurement data. REAL differs from the. 
REAL PART math function (under the MATH key) in that REAL does not 
erase the imaginary data. 

RETURN-redisplays the first level of the COORD menu. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 12-Operating Reference 
CURVE FIT 

CURVE FIT-displays the curve fit menu. The HP 3562A's curve fitter can extract poles and 
zeros from frequency response functions, measured or synthesized. You can enter the 
order of the system to be fit or let the curve fitter estimate the number of poles and 
zeros. A weighting function is generated as the curve is fitted to emphasize important 
areas of the curve. Chapter 9 explains the operation of the curve fitter and its features. 

A & B TRACES-selects the current A and B traces as the input to the curve fitter. If 
A & B TRACES is active, and you want the fitter to use the coherence func- 
tion in calculating variance, put the frequency response in trace A and the 
coherence in trace B. 

ADD LINE-enters a fixed value in the curve fit table. The curve titter assumes the 
fixed value is correct and includes it the next time a fit is performed. To enter 
a line, first select EDIT POLES or EDITZEROS then press ADD LINE. Now 
enter the value of the pole or zero in mHz, Hz, or kHz. Complex values are 
entered with the real and imaginary parts separated by acomma. The total 
number of poles or zeros is increased if it is not already large enough to 
allow the addition of a line. Added lines are arranged according to magni- 
tude after the next fit, so it does not matter where in the table they are 
entered. 

AUTO ORDER-causes the HP 3562A to estimate the optimum number of poles and 
zeros for the transfer function to be fitted. The minimum is 1 pole and 1 zero, 
and the maximum is the number entered with NUMBER POLES and 
NUMBER ZEROS. Select AUTO ORDER if the order of the system is 
unknown. USER ORDER is faster and should be used if you know the sys- 
tem order. I f  AUTO ORDER is active and the number of poles and zeros is 0 
for both (the default conditions), the order constraint is removed and the 
fitter uses the numbers it determines best. Note that the number of poles 
and zeros shown in the table is the number you entered, not the number 
found with AUTO ORDER. 

. . -. 

AUTO WEIGHT-causes the curve f~tter to generate a weighting iunct~on that ernpha- 
sizes the high-coherence portions of the curve and deemphasizes the low- 
coherence portions. It also emphasizes important regions of the curve, 
such as poles and zeros 

CLEAR TABLE-clears the curve fit table. After this is pressed once, the message 
"Push Again to Clear" is displayed to allow you to confirm that the table is to 
be cleared. Once cleared, tables cannot be recovered. However, they can 
be saved in disc memory; see DISC. 

CREATE FIT-Starts the curve fitting process using the current setup. The status mes- 
sage "CURVE FIT IN PROGRESS" is displayed during the fit. "Fit Com- 
plete" is displayed when the fit is finished. . 
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CURVE FIT (cont) 

DELETE LINE#-used to delete a line in the curve fit table. Press DELETE LINE#, use 
the 0 - 9 keys to enter the number of the line to be deleted, then press 
ENTER. The line is deleted immediately, then the remaining lines are 
renumbered. Note that the state of EDlT POLES and EDlT ZEROS deter- 
mines whether the line deleted is a pole or azero. 

EDIT POLES-shifts the curve fit editing functions to the poles in the table. The editing 
softkeys apply either to the poles or the zeros, depending on whether EDlT 
POLES or EDlT ZEROS is active. 

EDlT TABLE-displays the curve fit table and its editing menu. If a curve has not been 
fitted since power-on or reset, the table is empty. Note that removing power 
or resetting erases the table. 

EDlT WEIGHT-displays the edit weight menu, which is used to view and modify the 
weighting function used by the curve fitter. The weighting function empha- 
sizes important areas of the curve, such as poles and zeros. In general, 
high-coherence areas are emphasized, and lowcoherence areas are de- 
emphasized. 

EDlT ZEROS-shifts the curve fit editing functions to the zeros in the table. The editing 
softkeys apply either to the poles or the zeros, depending on whether EDlT 
POLES or EDlT ZEROS is active. 

FIT FCTN-displays the fit functions menu, which is used to view and edit the weight 
function, select user or auto order, and transfer synthesis and curve fit 
tables. 

- .  . . . - -. - . 

FIT -+ SYNTH-transfers the curve fit table to the polelzero synthesis table. Synthesis 
is forced to the polelzero method, and any information existing in the syn- 
thesis table is erased. FIT -, SYNTH is used to modify and recreate fitted 
response curves using synthesis. 

FIX LINE#-used to fix a pole or zero, depending on whether EDlT POLES or EDlT 
ZEROS 1s actwe. When a line is fixed, the curve fitter assumes it IS accurate 
and includes it in the f~ t  process without changing it. Fixed lmes are   den ti- 
fied in the table by an arrow on the right side of the column. 

LAST M EAS-selects the last frequency response measurement made as the input to 
the curve fitter, regardless of the current display. If a valid frequency 
response has been measured and LAST MEAS is active, the curve fitter 
selects the necessary displays during the fitting process. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 12-Operating Reference 
CURVE FIT (cont) 

NUMBER POLES-used to specify the number of poles for a curve fit operation. Con- 
jugate pairs are considered two poles. If USER ORDER (in the FIT FCTN 
menu) is active, the curve fitter finds the specified number of poles. If AUTO 
ORDER is active, the curve fitter finds the optimum number of poles, with- 
out exceeding the specified number. Any number of poles from 0 to 40 can 
be selected. 

If the system order is unknown, it is best to specify a large number of poles, 
then use the auto order feature (see FIT FCTN) to determine the actual 
order. Otherwise, a general rule is to use two poles for each peak in the 
curve, plus one pole at the origin, plus several extra toallow for any hidden 
poles. 

NUMBER ZEROS-used to specify the number of zeros for a curve fit operation. Con- 
jugate pairs are considered two zeros. If USER ORDER (in the FIT FCTN 
menu) is active, the curve fitter finds the specified number of zeros. If AUTO 
ORDER is active, the curve fitter finds the optimum number of zeros, with- 
out exceeding the specified-number. Any number of zeros from 0 to 40 can 
be selected. 

If the system order is unknown, it is best to specify a large number of zeros, 
then use the auto order feature (see FIT FCTN) to determine the actual 
order. Otherwise, a general rule is to use two zeros for each negative peak 
in the curve, plus one zero at the origin, plus several extra to allow for any 
hidden zeros. 

RETURN-redisplays the previous menu. 

SCALE FREQ-use to enter the scaling frequency, which is multiplied by the pole and 
.zero values to shift the curve up or down in frequency without actually ' 

changing any values. Enter the frequency, from 1 pHz to 1 MHz, using the 
Entry group. The default is 1 Hz. 

STOP FIT-stops the curve fit process. The message "Stopped" is displayed as soon 
as the curve fitter stops to remind you that the f ~ t  was not completed. 

in nonvolatile memory and is not erased when power is removed, but it is 
removed if a new measurement is run. If any changes are made to the 
weighting function, it must be stored for the changes to be implemented. 

SYNTH -+ FIT-transfers the contents of the polelzero synthesis table to the curve'fit 
table. To transfer a polelresidue or polynomial table to the curve fitter, first 
convert it to a polelzero table using the CONVRT TABLE menu (under 
SYNTH), then transfer it using SYNTH -+ FIT. 
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CURVE FIT (cont) 

TABLE FCTN-displays the curve fit table functions menu, which allows you to enter 
time delays and scaling frequencies and clear the table. 

TIME DELAY-if the system to be fit has a time delay, this value must be entered 
before the fit is started to obtain an accurate fit. The value can be entered in 
microseconds, milliseconds, or seconds; the value used in the fit is dis- 
played in the curve fit table. Note that the time delay can be measured 
directly using the cross correlation measurement (see SELECT MEAS 
while in the linear resolution mode). 

UNFIX LINE#-unfixes a previously fixed line. When lines are unfixed, the curve fitter 
treats them as normal lines (i.e., they can be changed in the next fit). 

USER ORDER-causes the curve fitter to find the number of poles and zeros spec- 
ified with NUMBER POLES and NUMBER ZEROS. Select USER ORDER if 
the system order is known and the curve fitter to extract a specific number 
of poles. AUTO ORDER should be used for the first fit on a system with 
unknown order. 

USER WEIGHT-causes the curve fitter to use the user-defined weighting function 
during the fit process. The user weight can be viewed and edited with the 
EDIT WEIGHT menu. 

VIEW WEIGHT-displays the weighting function in the bottom trace. If AUTO 
WEIGHT is active, the weight calculated from the coherence function is dis- 
played. If USER WElGHTis active, the previous weighting function, as mod- 
ified by the user, is displayed. The weight must be displayed before it can be 
modified. If no weighting function exists in memory from an earlier fit, VIEW 
WEIGHT displays a unity function. 

WEIGHT REGION-used to specify a portion of the weighting function to be mod~fied 
by wElGHT \!P.LUE. Enter the minimum and rnz~imum frequenc~es sepa- 
rated by acomrna. (Using an X marker band and MARKER VALUE is very 
convenient.) Any portion of the weighting funct~on outside the weight region 

. WEIGHTVALUE-used to define the value of the weighting function inside the region 
identified by WEIGHT REGION. Press WEIGHT VALUE, then enter the 
weighting constant for the region. You can enter any value from - 32,767 to 
32, 767, but the value is always normalized from 0 to 1.0. View the level of 
the weighting function inside the weight region to determine its effect on the 
curve fit. Any portion of the weighting function outside the weight region 
retains its original weighting value. 
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DlSC 

DISC-displays the disc menu, which you can use to save and recall files, view the catalog, 
initialize discs, create time throughput files, and perform disc servicing diagnostics. 
Disc addresses are entered in the HP-IB FCTNS menu. 

ABORT HP-IB-aborts HP-IB operations. This can be used if you encounter trouble 
with disc operations and the bus or the disc drive does not respond. Abort- 
ing does not affect files existing on the disc. 

CATLOG POINTR-enables the Entry group to move the catalog pointer, which is 
used to select disc files for recalling or deletion. If the catalog has been read 
previously then replaced with another display, it is redisplayed when 
CATLOG POiNTR is pressed. AT POINTR in the alpha menu is used to 
recall or delete files identified by the catalog pointer. 

CLEAR LOGS-clears the disc fault log, error rate test (ERT) log and run time log. The 
ERT log is cleared each time the read-only error rate test is performed (see 
RO ERT TEST), but CLEAR LOGS is the only way to clear the fault and run 
time logs. Make certain that you have read and appropriately responded to 
any information in the logs before clearing them. 

COPY FILES-used to copy one or more files from the source disc to the destination 
disc. To copy asingle file, press COPY FILES, enter the name with the alpha 
menu then press ENTER. To copy several contiguous files: type in the start- 
ing file name followed by a comma. Next, type in the ending file name and 
press ENTER. This copies the files in the disc catalog from the starting file to 
the ending file, inclusive. The source disc is identified by DISC ADDRES 
and DlSC UNlT in the HP-IB FCTN menu. The destination disc is identified 
by DESTN DlSC and DESTN UNlT in the DlSC COPY menu. See 
"OVERWR AU MAN" to handle duplicate file names. 

- .  . .. . . . . - - . . . 

To copy all the files from the source disc to the destination d~sc. press COPY 
FILES followed imrnedately by ENTER. To restart copying if "Disc Full" is 
displayed, insert a second disc into the destination drive and press 
RESUME COPY. You have two options for copying all flles on a dm:  COPY 
FILES or IMAGE BACKUP. IMAGE BACKUP is faster, but ~t starts by eras- 
ing the destination and is used primarily for rned~a backups 

CREATE THRUPT-used to enter a file name and create a throughput file on disc. 
When CREATE THRUPT is pressed, the alpha menu is displayed to allow 
entry of the file name. (For instructions on using the alpha menu, please 
refer to the beginning of this chapter.) The size of the file created is deter- 
mined by THRUPT SlZE and must be specified every time you create a 
throughput file. To use the size previously specified, you still must press 
THRUPT SlZE to verify this. Note that throughput sessions (see the 
THRUPT SELECT menu under MEAS MODE) require throughput files that 
are equal to or greater than the length of the session. 
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DlSC (cont) 

DELETE FILE-used to delete files from disc memory. The file can be selected with 
an alphanumeric entry or the catalog pointer. To select it with an alpha- 
numeric entry, press DELETE FILE, enter the file name using the alpha 
menu, then press ENTER. To select it with the catalog pointer, press 
CATLOG POINTR and scroll through the catalog with the Entry group until 
the pointer is at the desired file. Then press DELETE FILE and AT POINTR, 
and the file will be deleted. Pressing CATLOG POINTR assumes that the 
catalog has already been read from the disc. 

DESTN ADDRES-used to enter the address of the destination disc drive for file copy- 
ing. Press DESTN ADDRES, enter the address from 0 to 7, then press 
ENTER. 

DESTN UNIT-used to enter the unit number of the destination disc drive for file copy- 
ing. Press DESTN UNIT, enter the unit number from 0 to 15, then press 
ENTER. 

DlSC COPY-displays the disc copying menu, which allows you to identify the desti- 
nation disc unit, copy files, and perform image backups. 

DlSC FCTN-displays the disc functions menu, which you can use to initialize and 
pack discs, restore catalogs, create throughput files, abort disc operations, 
and access the disc servicing softkeys. 

DISCSTATUS-retrieves the disc status display, which shows thk last disc access 
error. Chapter 11 explains how to interpret this display and provides an 
example. 

ERT LOG-displays the ERT log, which shows the results of the read-only error rate 
test (ERT). (Pressing RO ERT TEST starts the ERT.) Chapter 11 explains how 
to interpret the ERT log and pfovides an example. 

FAULT LOG-displays the disc fault log, {vhich shows accumulated disc hardware 

FORMAT-displays the disc formatting menu, which allows you to initialize discs, 
tapes and catalogs and specify format options for Hewlett-Packard Sub- 
set/80 discs. 

FORMAT OPTION-allows you to specify the format option for Hewlett-Packard Sub- 
set/80 disc media. This command is ignored by other command sets. You 
can enter aformat option number from 0 to 239. This number is used when 
INIT CATLOG or INIT DlSC is pressed. Refer to your disc drive's manual for 
more information on the format numbers. Note that 256 bytes is the only 
sector size compatible with the HP 3562A. 
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DlSC (cont) 

IMAGE BACKUP-erases the destination disc or tape, then transfers the data image 
of the source to the destination. This transfers the exact image of the source; 
all files existing on the destination are erased, and the destination is given 
the source's name. If you do not need to retain any existing data on the 
destination disc or tape, use IMAGE BACKUP because it is much faster 
than copying an entire disc with COPY FILES. 

INIT CATLOG-initializes a media catalog. Note: this effectively erases any existing 
files. After you press this, the alpha menu is displayed to allow you to enter 
the disc name. The disc name is limited to six alphanimeric characters and 
must start with a letter. If you do not enter a name, "HP3562" is used. If you 
do not specify the number of files, 6% of the disc space is reserved for the 
catalog, and the rest is reserved for files. This softkey differs from IN IT DlSC 
in that this does not format the media. INIT CATLOG is used primarily for 
initializing catalogs on pre-formatted tapes. INIT CATLOG also erases any 
files existing on the media, so it is a fast, easy way to erase discs. 

When you initialize the catalog, you can specify the number of files allowed 
on the disc or tape, from 1 to 32 767. After typing in the name, enter a 
comma followed by the desired maximum number of files. For example, the 
command 

IN IT CATLOG: DISC1.2500 

initializes the catalog on the medium, calls it "DISCI" and reserves space 
for 2500 files. The remaining space is then reserved for the catalog. Note 
that the number of files is rounded up to the nearest 8n (8,16,24, etc.). 

INIT DISC-initializes the disc in the currently selected drive unit. After pressing INIT 
DISC, enter the desired name for the disc, then press ENTER. The alpha 
menu appears as soon as INIT DlSC is pressed; the disc name is limited to 
six alphanumeric characters and must begin with a letter. If you do not enter 
a name "HP356 0'0 of 

INIT 
CATLOG in that it writes the disc catalog and formats the media, whereas 
INIT CATLOG only wrrtes the catalog. 

Note that initialization erases any files already on the disc. To see if a disc 
has been initialized previously, insert it in the drive and press VIEW 
CATLOG. If "Unformatted Disc" is displayed, you need to initialize using 
INIT DISC. If "Not aValid Catalog" isdisplayed, initializing with INIT CAT.will 
suffice. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 12-Operating Reference 
DlSC (cont) 

When you initialize the disc, you can specify the number of files allowed on 
that disc, from 1 to 32 767. After typing in the disc name. enter a comma 
followed by the desired maximum number of files. For example, the 
command 

INIT DISC: DISCl,25OO 

formats the disc, calls it "DISCI" and reserves space for 2500 files. The 
remaining space is then reserved for the catalog. Note that the number of 
files is rounded up to the nearest 8n (8,16, 24, etc.). 

When using a tape unit for mass storage, INIT DlSC performs an automatic 
certification test and stores the results in the ERT log. Because of this, you 
should view the ERT log (press ERT LOG in the OUTPUT LOG menu) 
before running the ERTfor the first time. 

NEXT PAGE (DISC menu)-displays the next page of disc catalogs containing more 
than one page (20 files). 

NEXT PAGE (SERVCE FCTNS menu)-displays the next page of the iault log, ERT 
log or run time log, depending on which one was last displayed. The page 
number count at the top right corner of these logs applies to individual 
heads in multi-head discs. To view the entire log, keep pressing NEXT 
PAGE until "LAST PAGE" is displayed under the page number. 

OUTPUT LOG-displays the output log menu, which allows you to view the disc fault, 
ERT and run time logs. Note that these logs are supported only on Hewlett- 
Packard Command Set180 discs and tapes. - -. . - - - - . - - . 

OVERWR AU MAN-selects automat~c or manual overwriting for f~le copylng. If you 
select automatic overwrite, copying w~ll not stop ~f it encounters duphcate 
f~le names on the destination disc, but will write the source file mto the desk 
nation file. If you select manual overwrite, copying stops and informs you if it 
encounters duplicates. You then have two choices: Press RESUME 
OVERWR to copy the source fde into the destination file (eras~ng the con- 
tents of the destination file) or press RESUME COPY to sk~p the source flle in 
question and proceed to the next fie (not copying the source f~le). 

PACK DISC-packs the disc in the selected drive unit. Packing rewrites disc files to 
remove the space created when files are deleted. 

PREV PAGE-displays the previous page of disc catalogs containing more than one 
page (20 files). 
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DlSC (cant) 

RECALL FILE-used to recall a saved display from disc memory. The desired file can 
be,selected with an alphanumeric entry, the catalog pointer, or RECALL 
FlLE followed by ENTER. (1) To select it with an alphanumeric entry, press 
RECALL FILE, enter the file name, then press ENTER. (2) To select it with 
the catalog pointer, press CATLOG POINTR and scroll through the catalog 
using the arrows or the knob in the Entry group until the pointer is at the 
desired file. Then press RECALL FlLE and AT POINTR, and the selected 
file will be recalled. (3) If you press ENTER after RECALL FILE, the previous 
file of the same type as the last file recalled is recalled from disc. Chapter 11 
has an example. 

RESTOR CATLOG-reads the disc directory and restores the filecatalog. This is used 
when adatatransfer has been interrupted, such as a power loss on the disc 
drive or the HP 3562A during a disc operation. When you press RESTOR 
CATLOG, the alpha menu is displayed to let you enter the name for the 
restored catalog. Refer to Chapter 11 before attempting to restore a catalog. 

RESUME COPY-this softkey has two uses: 1. when copying disc files and a dupli- 
cate file name is encountered, press RESUME COPY to ignore the source 
file in question. This preserves both files in their original states. 

2. when copy files and the destination disc becomes full, insert a new disc 
in the destination drive and press RESUME COPY to finish copying the 
desired source files. 

RESUME OVERWR-this softkey is used when copying disc files if duplicate files 
names are encountered. Press RESUME OVERWR to write over the desti- 
nation file with the source file. This destroys the destination file and pre- 
serves the source file on both discs. See OVERWR AU MAN for more infor- 
mation. 

RETURN-redisplays the previous menu. 

RO ERT TEST-starts the read-only error rate test (ERT). This tests for disc and tape 
problems, including media wear. For discs, it reads the entire disc and iden- 
tifies bad sectors and tells you whether the drive's error correction circuitry 
(ECC) can correct the bad sectors. The ECC is disabled while the ERT is in 
progress, so any correctable problems remaln uncorrected after the test. 
The results of the ERT can be viewed in the ERT log by pressing OUTPUT 
LOG followed by ERT LOG. Chapter 11 explains how to interpret the results 
of the ERT, how the tape ERT differs, and how to use ~t to spare blocks. 

Note that the ERT log is cleared as soon as you press RO ERT TEST. If you 
have formatted a tape with INIT DlSC since the last time the ERT was run, 

. . view the ERT log before starting the test. lNlT DISC stores tape certification 
information in the ERTlog, which is erased when the ERTis started. Refer to 
Chapter 11 before running the ERT. 
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DISC (cont) 

RUN TM LOG-this shows the cumulative run time errors of the disc. Unlike the ERT 
log, this does not show correctable errors because durmg normal operation 
the error correction circuitry (ECC) is enabled and any correctable errors 
are corrected then ignored. Chapter 11 explains how to interpret the run 
time log and provides an example. 

SAVE FILE-used to save the current display on disc. Data traces, state displays, 
curve fit tables, delete frequency tables, auto sequences, auto math tables 
and synthesis tables can be saved. The alpha mode menu appears when 
SAVE FILE is pressed to allow entry of the new file name. You have three file 
name options: 

1. Enter a file name (up to 8 characters) using the alpha menu that is 
displayed then press ENTER. 

2. Enter afile namethen press OVER WRITE in thealpha menu. If a 
file under this name already exists on the disc, OVER WRITES 
writes over the original file and replaces it with the new file. This 
differs from pressing ENTER as in #I above, which will not let you 
write over an existing file. 

3. Press ENTER immediately after.pressing SAVE FILE. This finds 
the last file you stored on disc since power-up, increments any 
number in its name by one, then stores the current display under 
the incremented file name. If the last file name does not contain a 
number, a 1 is appended to the new file name. If no files have 
been saved since power-up, the new file is simply named "1." 

SERVCE FCTNS-displays . .  the . disc - .  service . functionsmenu, which allows you to: 

Restore catalogs 
Run the read-only error rate test 
V~ew the fault, run t i re  and ERT logs 
Determine the status of the last d~sc access error 

The functions accessed by this menu are intended for the use of disc serv- 
icing technicians as well as advanced HP 3562A operators who wish to 
spare blocks and restore catalogs on disc media. 

SPARE BLOCK-allows you to spare blocks that you have determined to be defec- 
tive. Use the test procedure described in Chapter 11 before attempting to 
spare blocks. This softkey requires either a one-vector or a three-vector 
address. 
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DlSC (cont.) to DOWN 

THRUPT SIZE-used to specify the throughput file size to be used by CREATE 
THRUPT. File size is limited to 32 767 records or the amount of space avail- 
able on the disc. The file size must be at least as large as the intended 
throughput session. To set the size, pressTHRUPTSIZE, enter the length in 
time or number of records using the Entry group. (It is always rounded up to 
an integer number of records.) The default size is 20 time records. Time 
record size is afunction of frequency span; to find the current record length, 
look in the state display under FREQ: REC LGTH. The size must be spec- 
ified every time you create a file. It you want to use the previously defined 
size; you still need to press.THRUPT SIZE to verify this: 

VIEW CATLOG-displays the catalog of the disc currently selected. If a disc is not in 
the drive, or some other problem occurs after VIEW CATLOG is pressed, 
press DlSC FCTN followed by ABORT DlSC to terminate the operation. 

DISPLAY Group-this group of keys control.the display format. The display can be config- 
ured before, during and after measurements. 

DISPLAY OUTPUTS X,Y,Z (connectors)-connects to largescreen displays, such 
as the HP 13106. 

DOWN-when the ENABLED indicator in the Entry group is on, the down arrow decrements 
the active numeric entry. The amount of the decrement depends on the variable being 
entered. 
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ENABLED (indicator) to ENGR UNITS 

ENABLED (indicator)-when this LED is on, the Entry group can be used to make 
numeric entries. 

EMGR UNITS-displays the engineering units menu, which allows measurements to be cali- 
brated in user-defined units. For example, if a transducer is calibrated at 10 mV/G, the 
HP 3562A can be calibrated at 10 mV/EU. "G" can be entered as the EU label, and 
the measurement and the display are then calibrated in Gs. "EU" appears in all appro- 
priate units softkey menu (RANGE; for example). . 

EU LBL CHAN 1-used to label the engineering units defined for Channel 1. Press EU 
LABEL CHAN 1, enter the desired label (limited to five alphanumeric char- 
acters) using the alpha menu hat appears, then press ENTER. The label is 
displayed on the vertical axis after the measurement is started. EU labels 
are not saved in the instrument state. If you select EU VAL CHAN 1 and do 
not enter an EU label, "EUI" is used for the label. 

EU LBL CHAN 2-used to label the engineering units defined for Channel 2. Press 
EU LABEL CHAN 2, enter the desired label (limited40 five alphanumeric 
characters) using the alpha menu that appears, then press ENTER. The 
label is displayed on the vertical axis after the measurement is started. EU 
labels are not saved in the instrument state. If you select EU VAL CHAN 2 
and do not enter an EU label. "EU2" is used for the label. 

EU VAL CHAN 1-selects engineering units for Channel 1. Press this softkey, then 
enter the calibration in V/EU, mV/EU or dB. The EXP (exponential) softkey 
is displayed to allow entry in exponential notation. The dB softkey serves 
as a multiplier referenced to 1 volt rms. The entry is limited to + 1nV to 
+ 10oov. 

EU VAL CHAN 2-selects engineering units for Channel 2. Press this softkey, then 
enter the calibration in VIEU, mV/EU or dB. The EXP (exponential) softkey 
is displayed to allow entry in exponent~al notation. The dB softkey serves 
as a multiplier referenced to 1 volt rms. The entry is limited to +_ 1nV to 
+ 1ooov. 

VOLTS CHAN 1-selects volts on the Y-axis for Channel 1 and disables the engineer- 
ing units. Any EU label and calibration previously entered are erased when 
VOLTS CHAN 1 is selected. This is the default selection at power-on and 
after reset. 

VOLTS CHAN 2-selects volts on the Y-axis for Channel 2 and disables the engineer- 
ing units. Any EU label and calibration previously entered are erased when 
VOLTS CHAN 2 is selected. This is the default selection at power-on and 
after reset. 
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ENTRY Group to FREQ 

ENTRY Group-this group is used to make numeric entries requested by the instrument. 
When the ENABLED indicator is on, the upldown arrows and the knob can be used to 
modify the active entry. The keys in this group are not converted in the alpha mode, 
and are used to add numbers and punctuation to alpha entries. The YES and NO 
keys are used during previewing; refer to their descriptions for more information. 
MARKER VALUE and BACK SPACE are also described individually in this chapter. 

EXT SAMPEE IN (connector)-used to input sampling signals when the instrument is in 
external sampling mode. This signal must be TTL-compatible and not greater than 
256 kHz. Refer to the descriptions of the E SMPL ON OFF and SAMPLE FREQ soft- 
keys in the FREQ menu for more information. 

EXT TRIGGER' (connector)-used to connect an external trigger signal. This input is 
enabled when EXT (in the AVG menu) is pressed and the EXT TRIGGER indicator is 
illuminated. The maximum voltage allowed at this input is +.I0 volts. Note that the 
external trigger signal level must be at least 200 mVpk. The external trigger signal is 
subject to the slope and level conditions; see SELECT TRIG for more information. 

E>(IT TRlGGER (indicator)-this LED indicates that an external trigger signal is expected 
at the EXT TRIGGER input. When external triggering is active, any signal present at 
this input is treated as the trigger signal. 

FREQ-displays the frequency selection menus for all modes. These menus depend on the 
mode selected. All frequency selections must be made prior to starting the measure 
ment. The linear, log and time capture modes have predefined frequency spans 
(these spans are a function of the FFT process). The swept sine spans are not pre- 
defined. 

CENTER FREQ-used to select the center of the frequency span, using the Entry 
group. In the linear resolutionand time capture mode, CENTER FREQ, 
START FREQ, and FREQ SPAN are interrelated; changing one may affect 
the other two. In the swept sine mode, CENTER FREQ, START FREQ, 
FREQ SPAN and STOP FREQ are interrelated; changing one affects one or 
more of the others. it is easiest to use CENTER FREQ and FREQ SPAN as a 

I r. 

E SMPL ON OFF-selects external sampling and displays the SAMPLE FREQ 
softkey. External sampling allows you to synchronize the HP 3562A's 
data acquisition rate to an external signal, such as a tachometer pulse. See 
SAMPLE FREQ for more information. 

If external sampling is active, you must provide a sampling signal to the rear 
panel EXT SAMPLE IN connector and enter that frequency with SAMPLE 
FREQ. 
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FREQ (cont) 

FREQ SPAN-used to enter the measurement frequency span. The span must be 
entered before the measurement is started. A frequency span can also be 
identified with an X marker band, then entered with the MARKER VALUE 
key. In the linear, log and time capture modes, the available frequency 
spans are predefined by the instrument. 

MAX SPAN-sets the frequency span at the maximum of 0 to 100 kHz. This is the 
default span for the linear resolution and time capture modes at power-up 
and after resetting. 

RESLTN-allows you to enter the resolution of the sine sweep. Resolution defines the 
distance between measurement points in the frequency spectrum. Sweep 
rate and resolution are inversely proportional; changing one automati- 
cally changes the other. Press RESLTN then enter the resolution using the 
Entry group and one of the units softkeys that are displayed. See also 
RESLTN AU FIX. 

RESLTN AU FIX-selects auto or fixed resolution. Auto resolution adjusts the resolu- 
tion of the sweep when it encounters rapid changes in the response curve. 
Fixed resolution maintains the resolution specified with RESLTN, 
regardless of the signal's rate of change. Refer to Chapter 3 for more infor- 
mation on auto resolution. 

SAMPLE FREQ-used to enter the external sampling frequency (5  256 kHz), using 
the Entry group. This softkey appears only when E SMPL ON OFF is ON. 
To ensure measurement accuracy, the exact frequency of the external sam- 
pling signal applied to the EXT SAMPLE IN connector must be entered 
using this softkey. If the sampling frequency is entered in Hertz, it must 
remain constant. If it is entered in pulses/revolution, it can vary without 
affecting thesaccuracy of the measurement. In the log resolution mode, the 
sampling frequency must be fixed (i.e., it must be entered in Hertz). 

START FREQ-used to specify the naasurement start frequency. In the linear resolu- 
t~on and time capture modes, enter the start frequency then the frequency 
span. In the log resolution mode, enter the start frequency then the span or 

rt frequency. In the swept sine mode, it is easiest to use CENTER FREQ 
and FREQ SPAN as a pair or START FREQ and STOP FREQ as a separate 
pair. 

STOP FREQ-used to enter the measurement stop frequency in the swept sine 
mode. 
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FREQ (cont.) to HELP 

SWEEP RATE-used to enter the sweep rate for swept sine measurements. Sweep 
rate and resolution are inversely proportional; changing one automatically 
changes the other. PressSWEEP RATE, then enterthe rate using one of the 
units softkeys that appear. Note that this softkey appears in both the FREQ 
and SOURCE menus. 

TIME LENGTH-used to enter the length of the time record. The "time record" is the 
amount of data required to perform one FR: The "time record length" is 
the amount of time required to fill the time record. The record length is lim- 
ited to the range of 8 ms (100 kHz span) to 78 100s (10.2 mHz span). Chang- 
ing the time record length automatically changes the frequency span, 
according to the formula: 

record length - - 80 1 
(in seconds) frequency span (in Hertz) 

ZERO START-selects 0 Hz (dc) as the start fre.quency in the linear resolution and time 
capture modes. 

FRONT BACK-superimposes trace A and trace B in a full-size display, regardless of which 
trace is active. The active trace and its annotation are highlighted. If both traces are 
active, trace A is highlighted. 

FUSE (fuse holder)-contains the line fuse, which must correspond with the selected line 
voltage. The proper fuses are: 

1 15V operation-6Al250V HP part number 21 10-0003 
230V operation-3Al250V HP part number 21 10-0304 

Appendix A explains how to replace the fuse. 

HALF RANGE (indicators)--these LEDs indicates that the input signal levels on the 
respectwe channels are at least half the current input range. To ensure maximum 
measurement sensitivity and avoid distortion, maintain the input range such that HALF 
RANGE remains on and OVER RANGE stays off. For ion see RANGE. 

HELP-The help mode explains each of the HP 3562A's keys and softkeys. To display a 
description, press HELP followed by the desired key or softkey. Once the help display 
is on the screen, the front panel returns to normal operation. To erase the help display, 
press A or 8. This returns the previous display. These displays also show: 

HP-I8 Command 
Key Type (Hard or Soft) 
Number of Entry Parameters (when applicable) 
Entry Type (alpha, numeric or Boolean-when applicable) 

Aii keys and softkeys (except LiNE and the service diagnostics sottkeys) offer help 
displays. If you need more information than these displays provide, refer to the index at 
the end of this manual. 
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HP-IB (connector) to HP-I8 FCTN 

HP-lB (connector)-connects the HP 3562A to the Hewlett-Packard Interface Bus (HP-IB). 
For information on using plotters and disc drives, see Chapter 11. For information on 
programming the instrument with an externai HP-IB controller, refer to the HP 3562A 
Programming Manual. 

HP-I% FCTr\l--d~splays the HP-IB functions menu, which is used to designate the HP 3562A 
as the sysrem controller, access user SRQs, abort HP-I8 operations, and vlew and set 
addresses. 

ABORT HP-IB-aborts HP-IB operations. This is used when a problem is encoun- 
tered and the bus does not respond. 

ADDRES ONLY-identifies the HP 3562A as an addressable-only device on the bus. 
If you are using a plotter, disc drive or the output string feature, the HP 
3562A must be identified as the system controller. The exception to this is 
when another controller is on the bus. In this case, refer to the HP 3562A 
Programming Manual for information on passing control. Once selected, 
the addressable-only mode remains active until you select SYSTEM 
CNTRLR; the choice cannot be made over the HP-IB. 

DlSC ADDRES-used to enter the HP-IB address of the disc drive connected to the 
HP 3562A. The instrument must know the disc drive's address to commu- 
nicate with it. The range of disc drive addresses is 0 to 7. The disc address is 
saved in nonvolatile memory and is not erased by power-down or reset. 

DlSC UNIT-used to select the desired disc unit in multiple-disc memories. Any unit 
number between 0 and 15 (depending on the drive) can be entered. Once 
the number is selected, the HP 3562A accesses the selected drive for all 
disc operations (except for disc copying; the destination drive and unit are 
identified with the DlSC COPY menu). The disc unit number is saved in non- 
volatile memory and is not erased by power-down or reset. 

HP-IB ADDRES-used to enter the HP-IB address for the HP 3562A. This can be set 
to any address from 0 to 31. The address is saved in nonvolatrle memory 
and is not erased by power-down or reset. - 

OUTPUT STRING-used to output a string to the HP-19. The instrument must be the 
system controller to use this feature. The alpha menu is displayed when 
OUTPUT STRING is pressed; the string can contain up to 25 characters, 
including the address. Chapter 11 has more informatron on outputting 
stnngs. 

PLOTADDRES-user to enter the plotter's HP-IB address. The HP 3562A must know 
the plotter's address to communicate with it. The plotter address can be set 
from 0 to 31. The address is stored In nonvolatile memory and IS not affected 
by power-down or the presets. 

RETURN-redisplays the HP-I6 FCTN menu 
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HP-IB FCTN (cont) to INPUT COUPLE 

SELECT ADDRES-displays the select address menu, which is used to view and set 
HP-IB addresses for the HP 3562A, disc drive and plotter. 

SYSTEM CNTRLR-identifies the HP 3562A as the system controller. This is neces- 
sary when you are using a plotter, disc drive, or the output string capability. 
If another controller has control of the bus, you need to pass control if you 
intend to use the HP 3562A as the system controller. Refer to the HP3562A 
Programming Manual for more information. 

USER SRQ-displays the user SRQ menu. These eight softkeys generate individual 
SRQs to  an'^^-IB controller. For information on labeling these sotikeys and 
handling the user SRQs, refer to the HP3562A Programming 
Manual. 

USER SRQI-USER SRQ8-send user SRQs to an HP-I6 controller. For instructions 
on customizing the softkey labels and handling the user SRQs, please refer 
to the HP 3562A Programming Manual. 

HP-IB Group-this group of keys interfaces the HP 3562A with the Hewlett-Packard Inter- 
face Bus (HP-IB). The DISC and PLOT keys are used when the instrument is control- 
ling disc drives and plotters. The HP-IB FCTN key is used to view and set addresses, 
send user service requests, and identify the system controller. The LOCAL key 
returns front panel control when the instrument is in REMOTE. 

INPUT COUPLE-displays the input coupling menu, which allows you to float or ground 
each channel and select ac or dc coupling. 

CHAN 1 AC DC-selects ac or dc coupling for the Channel 1 input. The 3 dB cutoff 
.frequency for ac coupling is less than 1.0 Hz. When Channel 1 is ac cou- .- - . 

pled, a series capacitor is inserted to remove dc components from the input 
s.ignal. 

CHAN 2 AC DC-selects ac or dc coupling for the Channel 2 input. The 3 dB cutoff 
frequency for ac coupling is less than 1.0 Hz. When Channel 2 IS ac cou- 
pled, aseries capacitor is inserted to remove dc components from the input 

FLOAT CHAN I-causes Channel 1 to float. When floated, neither side of the input 
channel is connected to ground. The input channels are usually floated if a 
ground loop problem is encountered or if a signal is being measured at 
some point in a system not referenced to ground. The input channels can 
,be floated or grounded independently. 

FLOAT CHAN 2-causes Channel 2 to float. When floated, neither side of the input 
channel is connected to ground. The input channels are usually floated if a 
ground loop problem is encountered or if a signal is being measured at 
some point in a syctsm not reierenced to ground. The input channels can 
be floated or grounded independently. 
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INPUT COUPLE (cont) to MATH 

GROUND CHAN I-grounds the Channel 1 input. When grounded, the outside shell 
of the BNC connector is connected through 200Q to chassis ground. The 
input channels can be floated or grounded independently. 

GROUND CHAN 2-grounds the Channel 2 input. When grounded, the outside shell 
of the BNC connector is connected through 2000 to chassis ground. The 
input channels can be floated or grounded independently. 

INPUT SETUP Group-this group of keys sets up the two input channels. These selections 
must be made prior to starting measurements, throughput or captures. 

LINE-controls ac power to the HP 3562A. All circuits are deactivated when LINE is OFF; 
nothing is put in a standby mode. 

LINE (connector)-connects the HP 3562A to ac line power. Refer to Appendix A for 
instructions on setting line voltages and installing fuses. 

LISTEN (indicator)-this LED indicates when the HP 3562A is operating as a listener on 
the HP-IB. 

LOCAL-returns front panel control the HP 3562A. LOCAL overrides any attempt by the con- 
troller to retain control of the instrument, except when the controller has previously 
issued a local lockout command. In this case, LOCAL is disabled until the GO TO 
LOCAL command is issued by the controller. 

MARKER VALUE-enters the value currently displayed by the X or Y marker. This key can 
be used in place of the 0 - 9 keys when the HP 3562A is expecting a numeric input 
and the marker is displaying a value in the units expected. For example, if a frequency 
domain trace is displayed with the X marker active at some point on the trace, this 
marker value can be entered for the new center frequency by pressing CENTER 
FREQ followed by !'.?A!?KER VALUE. Note also that marker bands can be used to 
quickly enter such variables as frequency span and weight region. 

Up-this group of keys contro 

MATH-displays the math menu, which is used to perform waveform math operations on the 
active trace@). Most of these operations are performed as soon as they are selected. 
The four algebraic operations (+ , - , x , +), however, require a second trace or 
numeric constant before the math is performed. If both traces are active when a math 
operation is selected, the operation is be performed on both traces. Chapter 9 
explains waveform math and its companion auto math feature. 
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MATH (cont) 

ADD-selects the addition operation, which requires three steps: 

1. Activate trace A or trace B as the first addend. 

2. Press MATH, followed by ADD, to select addition. 

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric 
constant as the second addend. The sum appears as soon as 
the addition is completed. 

The addend choices displayed after ADD is pressed are the only ones 
applicable to addition. The addends must also be compatible. For exam- 
ple, a time domain trace cannot be added to a frequency domain trace. 

COMPLX CONJ--calculates the complex conjugate of the active trace. The resultant 
trace is displayed as soon as the calculation is complete. 

DIFF-differentiates the active trace. The resultant trace is displayed as soon as the 
calculation is completed. This should be used to differentiate time domain 
traces. 

DIV-selects the division operation, which requires three steps: 

1. Activate trace A or trace B as the dividend. 

2. Press MATH, followed by DIV, to select division. 

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric 
constant as the divisor. The quotient appears as soon as the divi- 

- sionk completed. - . 

The divisor choices disp!ayed after Dl\! is pressed are the only ones 
applicable to division. The traces must also be compatible. For example, a 
time domain trace cannot be divided by a frequency domain trace. 

FFT-performs a fast Fourier transform (FFT) on the active trace. The transformed 
trace is displayed as soon as the calculation is completed. This computes a 
1024-line FFT from either al024-point complex record or a 2048-point real 
record. Of the 1024 FFT lines, 801 are saved and displayed (the remaining 
223 lines fall outside the analyzer's frequency span). 

FFT-'-performs an inverse fast Fourier transform (FFT) on the active trace. The resul- 
tant trace is displayed as soon as the calculation is completed. If you.have 
performed an FFT on a time record, then transformed it back to the time 
domain using FFT-I, the analyzer adds 223 zeros outside the frequency 
span to fill the 223 lines discarded by the FFT. This may have some effect on 
the displayed trace if the original signal had a frequency component greater 
than 100 kHz. FFT-I is 6 - 10 dB noisier than FFT. 
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MATH (cont) 

INTGRT-integrates the active trace. The integrated waveform is displayed as soon 
as the calculation is completed. INTGRT starts the integration at the first 
point on the X-axis. Compare this with INTGRT INIT = 0, which sets the first 
point in the integrated trace to zero then starts integrating at the second 
point. INTGRT should be used to integratetime domain traces. 

INTGRT INIT= O-integrates the active trace. The integrated waveform is displayed 
as soon as the calculation iscompleted. INTGRT INIT= 0 sets the first point 
to zero then starts integrating at the second point. INTGRT lNlT = 0 should 
be used to integrate time domain traces. 

jo-performs artificial differentiation by multiplying the data by jxAf. This provides the 
frequency spectrum of the time domain derivative. 

jo-'-performs artificial integration by dividing the data by j2~Af .  This provides the 
frequency spectrum of the time domajn integral. 

LN OF DATA-calculates the natural logarithm (log,) of the active trace. The resultant 
trace is displayed as soon as the calculation is completed. This computes 
log, of the magnitude and converts the phase to radiansfrom degrees. The 
magnitude is put in the real part, and the phase is put in the imaginary part. 

LN-I OF DATA-calculates the antilog (ex) of the active trace. The resultant trace is 
displayed as soon as the calculation is completed. This computes ex of the 
magnitude and converts the phase to degrees from radians. The magni- 
tude is assumed to be in the real part, and the phase is assumed to be in the 

- - imaginary part. 

MPY-selects the multiplication operation, which requires three steps: 
- .  

1. Activate trace A or trace B as the multiplicand. 

2. Press MATH, followed by MPY, to select multiplication. 

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric 
tant as the multiplier. The product appears as soon as the 

multiplication is completed. 

The multiplier choices displayed after MPY is pressed are the only ones 
applicable to multiplication. The factors must also be compatible; for exam- 
ple, a time domain trace cannot be multiplied by afrequency domain trace. 

NEGATE-negates the active trace. The resultant trace is displayed as soon as the 
calculation is completed. This multiplies the real and imaginary parts of the 
data separately by -1. If you have a power spectrum displayed, for exam- 
ple, NEGATE has no visible effect because the two negations are cancelled 
when the real and imaginary parts are squared then added to produce the 
power spectrum aispiay. 

NEXT-displays the next level of the MATH menu. 
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MATH (cont) 

REAL PART-displays the real part of complex measurement data. REAL PART dif- 
fers from the REAL coordinate in that this math operation actually deletes 
the imaginary part of the data. If REAL PART is pressed when the active 
trace is real-only, there is no change to the trace. 

RECIP-calculates the reciprocal of the active trace. The resultant trace is displayed 
as soon as the calculation is completed.:Each point in the trace is divided 
into 1. 

RETURN-redisplays the previous level of the MATH menu. 

SAVED I-enters the trace stored in the SAVE DATA#l memory location for math oper- 
ations. See SAVE RECALL for storing trace in this location. 

SAVED 2-enters the trace stored in the SAVE DATA#2 memory location for math 
operations, see SAVE RECALL for storing trace in this location. 

SQUARE ROOT-calculates the square root of the active trace. The resultant trace is 
displayed as soon as the calculation is completed. The square root of each 

' 

point in the trace is calculated. 

SUB-selects the subtraction operation, which requires three steps: 

1. Activate trace A or trace B as the minuend. 

2. Press MATH, followed by SUB, to seiect subtraction. 

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric 
constant as the subtrahend. The difference appears as soon as 
the subtraction is completed. 

The subtrahend choices displayed after SUP, is pressed ars the only ones 
applicabie to subtraction. The traces must also be compatible. For exam- 
ple, atime domain trace cannot be added to a frequency domain trace. 

TI1 - T-calculates the open-loop response from a measured closed-loop 
- frequency response. The measured closed-loop response (T) must be 

displayed in the active trace. T must also be positive. 

TRACE A-enters the trace currently displayed in trace A for math operations. 

TRACE B-enters the trace currently displayed in trace B for math operations. 
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MEAS DlSP 

MEAS DISP-displays the measurement display menus. Each measurement provides a spe- 
cific group of displays, and the MEAS DlSP menus are automatically changed to pre- 
sent only those displays applicable to the selected measurement. Displays can be 
selected before, during and after the measurement. 

AUTO CORRI-selects the auto correlation display for the auto and cross correlation 
measurements. This display detects periodicity by multiplying the input- 
signal by a progressively timeshifted version of itself. AUTO CORRI is 
displayed when Channel 1 is active. 

AUTO CORR2-selects the auto correlation display for the auto and cross correlation 
measurements. This display detects periodicity by multiplying the input 
signal by a progressively timeshifted version of itself. AUTO CORR2 is 
displayed when Channel 2 is active. 

AUTO MATH-selects the display calculated in the auto math table. Note that if a math 
label has been programmed into the math table, that label replaces this 
softkey label. 

AVRG-selects the cumulative average of all time records acquired with the current 
measurement for the filtered input displays. This softkey appears only when 
time averaging is on. 

CDFI-selects the cumulative density function for the histogram measured on Chan- 
nel 1. This is calculated by integrating the PDF display, and it shows the 
probability that a level equal to or less than a given level has occurred. This 
softkey appears when Channel 2 is active. 

CDF2-selects the cumulative density function for the histogram measured on Chan- 
nel 2. This is calculated by integrating the PDF display, and it shows the 
probability that a level equal to or lessthan the given level has occurred. 
This softkey appears when Channel 2 is active. 

COiiEFi-selects the coherence display. Coherence IS derived from the frequency 
response measurement and indicates the portion of the output related to 
the input. Coherence is scaled from 0.0 (complete incoherence) to 1.0 (per- 
fect, or unity, coherence). Coherence less than unity indicates the presence 

- of extraneous noise~system nonlinearities,-or unexpected input signals. At 
least two averages must be taken to yield a valid coherence. 

CROSS CORR-selects the cross correlation display. This shows the similarity 
between two signals as a function of the time shift between them. This dis- 
play is available with the cross correlation measurement. 

CROSS SPEC-selects the cross spectrum display. This is computed by multiplying 
the Channel 2 linear spectrum by the complex conjugate of the Channel 2 
linear spectrum. 
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MEAS DlSP (cont)  

DEMOD POLAR-This display is a plot of the tip of the carrier vector as it is being 
modulated. The normalized carrier vector can be thought of as extending 
from - 100,0% to 0,0%. The origin of the display, therefore, is at the tip of 
the at-rest carrier vector. Phase modulation deflects the vector at angles up 
or down. Amplitude modulation makes the carrier vector longer or shorter. 
For example, a + 90 degree PM with no AM is displayed as a semicircle 
centered at -100,0% with radius 100% passing through 0,0% on the right 
side. 

FILTRD INPUT-displays the filtered input menu. ~hese  displays show the input time 
records and linear spectra after they have been filtered to the current fre 
quency span. This menu also provides several other displays, depending 
on the active mode and whether throughput and demodulation are active. 

FREQ RESP-selects the frequency response display. This display shows a system's 
frequency response function, with frequency on the horizontal axis and 
gain on the vertical axis (these are the default units and coordinates; others 
can be selected). This display is available only with the frequency response 
measurement. 

HISTI-selects the histogram display of the measurement on Channel 1. This shows 
how the amplitude of the input signal is distributed between its minimum 
and maximum values. This display is available with the histogram measure- 
ment when Channel 1 is active. 

HIST2-selects the histogram display of the measurement on Channel 2. This shows 
how the amplitude of the input signal is distributed between its minimum 
and maximum values. This display is available with the histogram measure 
ment when Channel 2 is active. 

IMPLSE RESP-selects the impulse response display, which shows the time domain 
response of the system under test. Mathematically, impulse response is 

INST WNDOWD-displays the filtered input time record as it appears after exponen- 
tial windowing. The appearance of this softkey depends on the status of 
time averaging and previewing; refer to the menu diagrams in Appendix D 
for explanations. 

LINEAR SPECI-selects the filtered input linear spectrum on Channel 1. This display 
has been filtered to the current frequency span, but has not been through 
the measurement process. A linear spectrum is the direct result of the FFT 
process. A power spectrum is computed by multiplying a linear spectrum 
by its cornpiex conjugate. Linear spectrum displays are not calibrated. 
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MEAS DlSP (cont) 

LINEAR SPEC 2-selects the filtered input linear spectrum on Channel 2. This display 
has been filtered to the current frequency span, but has not been through 
the measurement process. A linear spectrum is the direct result of the FFT 
process. A power. spectrum is computed by multiplying a linear spectrum 
by its complex conjugate- Linear.spectrum displays are not calibrated. 

ORBITSTlvsT2-selects the orbits diagram, which shows the Channel 1 time domain 
signal on the vertical axis versus the Channel 2 time domain signal on the 
horizontal axis. Orbits diagrams are available only with baseband data. 

PDFI-selects the probability density function display for the histogram measurement 
on Channel 1. Equivalent to a normalized histogram, the PDF yields the 
probability that a given level has occurred. This display is available only with 
the histogram measurement. 

PDF2-selects the probability density function display for the histogram measure- 
ment on Channel 2. Equivalent to a normalized histogram, the PDF yields 
the probability that a given level has occurred. This display is available only 
with the histogram measurement. 

POWER SPECI-selects the power spectrum display for the measurement on Chan- 
nel 1. This display can be derived from both the frequency response and 
power spectrum measurements. This softkey is displayed when Channel 1 
is active. 

POWER SPEC2-selects the power spectrum display for the measurement on Chan- 
nel 2. This display can be derived from both the frequency response and 
power spectrum measurements. This softkey is displayed when Channel 2 
is active. 

RETURN-redisplays the MEAS DlSP menu. 

TIME REC1-displays the current time record $r the last record measured if the meas- 
urement is finished) on Channel 1. The "time record" is the amount of time 
required to collect enough data to perform one FR: TlME REC 1 can be 
used to verify the presence of an input signal. It is also helpful when man- 
ually setting the input range. Zoomed time record displays are not cali- 
brated, nor are time averaged time displays. 

TlME REC2-displays the current time record (or the last record measured if the 
measurement is finished) on Channel 2. The "time record" is the amount of 
time required to collect enough data to perform one FFT. TIME REC 2 can 
be used to verify the presence of an input signal. It is also helpful when 
manually setting the input range. Zoomed time record displays are not cali- 
brated, nor are time averaged time displays. 
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MEAS MODE 

I\AEAS MODE-used to select the analyzer's fundamental operating mode. When a mode is 
selected, many of the softkey menus in the instrument are redefined to provide the 
best selectionsfor that particular mode. Refer to Chapters 1 through 6 fro instructions 
on using each mode and the time throughput and demodulation features. 

A GAlN ON OFF-activates the auto gain function in the swept sine mode and dis- 
plays the A GAlN SELECT sofikey. The auto gain feature adjusts the source 
amplitude level to maintain a constant amplitude level on the reference 
channel. 

A GAlN SELECT-displays the auto gain select menu, which allows you to select the 
reference channel and set the reference level and source limit. Chapter 3 
explains the operation of the auto gain feature. 

ABORT CAPTUR-aborts time captures. Any complete time records in memory 
before the capture is aborted are still available for measurement. 

ABORT THRUPT-aborts time throughput sessions. ABORT THRUPT does not pre- 
serve any data from the session. 

ACTIVE FILE-used to identify the active file for throughput operations. The active file 
is identified once when the session is stored on disc and then again when 
the throughput file is recalled from the disc for measurement. Press ACTIVE 
FILE, then enter the file name using the alpha menu that is displayed. The 
active file must already exist on the disc; see CREATE THRUPT in the DISC 
FCTN menu to create throughput files. See the alpha menu description at 
the beginning of this chapter for more information on its use. 

Note that "THRUPUT" is the default name for the active file. Creating a file 
on disc under this name saves time when identifying the active file. . . - -. . - - - - . - -. . - - 

ADD REGION-used to add a region to the remove frequency table. Press ADD 
REGION, entei the bwei aiid uppei h i t s  separated by a comma (,j then 
press one of the units softkeys. Up to twenty regions can be entered in the 
table. They may overlap and extend outside the current frequency span. 

AM CHAN 1-selects-AM demodulation for Channel 1. - - -  

AM CHAN 2-selects AM demodulation for Channel 2. 

AUTO CRRIER-causes the HP 3562A to automatically calculate the carrier fre- 
quency for FM and PM demodulation. If you have not entered the carrier 
frequency with USER CRRIER, AUTO CRRIER must be active. 
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MEAS MODE (cont) 

CAPTUR HEADER-displays the time capture header. This shows the capture setup 
and relevant instrument state variables for the last capture. 

CAPTUR LENGTH-used to set the length (up to10 time records) of the time capture. 
~he ' len~ th  can be set in units of time, revolutions, points or records. To 
determine the current time record length, look under FREQ: REC LGTH in 
the state display or the capture header. If the length you enter is longer than 
10 records, the capture header shows the length actually achieved. 

CAPTUR POINTR-enables the Entry group to move the captuv2 pointer. The rate at 
which the pointer scrolls is set with POINTR INCRMT. The pointer can also 
be used to start the measurement at some point other than 0 seconds; 
move the pointer to the desired starting point before starting the measure- 
ment. Refer to Chapter 4 for additional information on the pointer and set- 
ting the starting point. 

CAPTUR SELECT-displays the capture select menu, which is used to set up and 
start time captures. This softkey appears only when the time capture mode 
is active. 

CHANGE REGION-used to change the edit line in the delete frequency table. Press 
CHANGE REGION, enter the lower and upper limits separated by a 
comma (,)then press one of the units softkeys. 

CLEAR TABLE-clears the remove frequency table. The message "Push Again to 
C1ear"'appears so you can confirm that the table is to be cleared. Once 
cleared, tables cannot be recovered. However, they can be stored on disc 
for future use; refer to DISC. 

DELETE FREQ-displays the delete frequency table and its editing menu. This table 
allows up to twenty regions to be deleted from the inputs before they are 
demoduiated. The delete frequency table may be saved in disc memory for 
future use. To add values to the table, see ADD REGION. 

DELETE ON ~ ~ ~ - e & b l e s  or disables the delete frequency table. When this is OFF, 
s not used, but its contents are preserved. 

DELETE REGION-deletes the edit line (selected with EDIT LINE#) in the delete 
frequency table. 

DEMOD BOTH-selects a demodulation measurement on both channels and dis- 
plays the demod types softkey menu. The frequency span and carrier fre 
quency are set the same for both channels. 
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MEAS MODE (cont) 

DEMOD CHAN 1-selects a demodulation measurement on Channel 1 and displays 
the demod types menu. 

DEMOD CHAN 2-selects a demodulation measurement on Channel 2 and displays 
the demod types menu. 

DEMOD ON OFF-activates demodulation and displays the DEMOD SELECT soft- 
key. Chapter 5 has instructions for using demodulation. This softkey 
appears only when LINEAR RES is active. 

DEMOD SELECT-displays the demodulation softkey menu, which is used to select 
the type of modulation, the channels, the carrier frequency and the remove 
frequencies This softkey appears only when DEMOD ON OFF is ON. 

EDlT LINE#-used to specify the edit line in the delete frequency table. Press EDIT 
LINE#, then enter the line number using the Entry group. The edit line is 
highlighted in the table. 

FM CHAN I-selects FM demodulation for Channel 1. 

FM CHAN 2-selects FM demodulation for Channel 2. 

LINEAR RES-configures the instrument to the linear resolution mode. Linear resolu- 
tion provides fast Fourier transfcrm (FW measurements from 0 to 100 kHz. 
The time throughput and demodulation features can also be used with the 
linear mode. This mode offers the greatest number of measurements,'dis- 
plays and averaging features in the instrument. 

. . . - -- . - . 
LINEAR SWEEP-selects linear frequency sweeps in the swept sine mode. This 

selection must be made prior to starting the sweep. 

LOG RES-configures the instrument to the log resolution mode. This mode offers 
fast Fourier transform (FFT) measurements with a logarithmic frequency 

LOG SWEEP-selects logarithmic frequency sweeps in the swept sine mode. This 
selection must be made prior to starting the sweep. 

PM CHAN I-selects PM demodulation for Channel 1. 

PM CHAN 2-selects PM demodulation for,Channel2. 
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MEAS MODE (coni) 

PMIFM CRRIER-displays the PMIFM CRRIER menu, which allows you to select 
AUTO or USER CRRIER for FM and PM demodulation. 

POINTR INCRMT-used to enter the pointer increment. This determines the resolu- 
tion of the pointer and the speed at which it scrolls through the captured 
data. The increment can be entered in units of time, revolutions, points or 
records. 

PRVIEW ON OFF-enables or disables demodulation previewing. Note that normal 
linear resolution previewing (under AVG) is replaced in demodulation with 
this previewing. 

REF CHAN I-designates Channel 1 as the reference channel for the auto gain func- 
tion. The source then adjusts its amplitude to maintain the reference level 
(set with REF LEVEL) on Channel 1. 

REF CHAN 2-designates Channel 2 as the reference channel forthe auto gain func- 
tion. The source then adjusts its amplitude to maintain the reference level 
(set with REF LEVEL) on Channel 2. 

REF LEVEL-used to enter the reference level for the auto gain function. This is the 
level the source maintains on the reference channel. The level may be set 
from 5 millivolts to 31.5 volts, using the Entry group. 

RETURN-redisplays the previous menu. 

SOURCE LIMIT-used to set a limit on the sou.rce level for auto gain. This limits the 
level to which auto gain may raise the source level in attempting to maintain 

- -. . - - . . . . - - . . 
the reference level. SOURCE LIMIT can be set from 5mV to 5V. Note that 
the source limit does not guarantee any limit on the output of a device 
under test. Auto gain predicts the futllre response of the system and 
attempts to maintain the reference level, but a narrow resonant peak may 
escape predetection. Take this into consideration when measuring devices 

START CAPTUR-starts the time capture using the current capture setup. The 
ABORT CAPTUR softkey may be used to abort the capture before it is com- 
pleted. When the capture is finished, the screen shows the entire capture 
block compressed to one display. The HP 3562A compresses the block by 
selecting the points containing the most information. 

START THRUPT-starts a time throughput session using the current throughput 
setup. TheeTALK and LISTEN indicators in the HP-I8 group alternately flash 
during the throughput to disc. 
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MEAS MODE (cont.) 

SWEPT SINE-selects the swept sine mode and displays the LINEAR SWEEP, LOG 
SWEEP and A GAIN ON OFF softkeys. This mode steps a sine wave over a 
given frequency span while measuring the frequency response at each 
point. The sweptsine mode offers auto gain, auto averaging and auto reso- 
lution; refer to Chapter 3 for details. 

THRUPT HEADER-displays the throughput header, which shows the throughput 
setup and relevant instrument state variables for the last session. 

THRUPT CENGTH-used to set the length of the next throughput session. The only 
limit on length is that it &not exceed the size of the throughput file identi- 
fied as the active file. The lengtbmay be set-in time, revolutions, points, 
orders or records. Note that two-channel throughputs require twice the file 
size of singlechannel throughputs with the same number of records. 

THRUPT ON OFF-activates time throughput and displays the THRUPT'SELECT 
softkey. Throughput allows you to digitize the input signals and store the 
digital data directly to disc memory. Disc files can later be measured and 
analyzed using the linear and log resolution modes. 

THRUPT SELECT-displays the throughput selection menu, which is used to set the 
session length, identify the active file, view the header and start the session. 
This softkey appears only when THRUPT ON OFF is ON. 

TIME CAPTUR-configures the instrument to the time capturc mode and displays the 
CAPTUR SELECT softkey. Time capture allows up to 10 time records (20, 
480 samples) of input datato be sampled, digitized and stored in the instru- 
ment's internal memory for future measurement and analysis. The time cap- - - 

ture menu is used to set the capture length, start the capture, view the 
header and use the pointer. 

USER CZRIER--allows yec: to set !he carrier freqt'ency to be Used in PM and FM 
demodulation. Entering a carrier frequency with USER CRRIER doacti- 
vates AUTO CRRIER. The carrier frequency must be inside the current fre- 
quency span; the default is 50 kHz. 
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MEASUREMENT Group to PAUSE CONT 

MEASUREMENT Group-this group of keys is used to set up measurements. The lower 
subgroup of six keys labeled "Input Setup" is used to configure the two input chan- 
nels. All the keys in this group control preprocessing andlor measurement; conse 
quently, they must be used before measurements are started. They have no effect on 
data already measured. 

MEASURING (indicator)-this LED indicates when the HP 3562A is measuring data, 
either input signals or digital data from disc or capture memory. 

NO-represents either "NO" or "0." When the instrument needs a yes or no answer during 
previewing, this key is automatically converted to NO. Otherwise, it represents 0.  Pre- 
viewing is available in the AVG menu while in the linear resolution mode; Chapter I has 
instructions on its use. 

OPERATORS Groupr-this group of keys operate on measured data (math, auto math, and 
curve fitting) or created data (synthesis). 

OVER RANGE (indicators)-these LEDs indicate when the input signal level on the 
respective channel is exceeding the input range. When this occurs, distortion results 
and measurement quality is degraded. The ideal input range is achieved when HALF 
RANGE is on and OVER RANGE is off. See Chapter 7 for information on setting the 
input range or using autoranging. 

PAUSE CONT-when pressed once, this pauses the measurement in progress. Tne meas- 
urement is then continued when PAUSE CONT is pressed again. If averaging is 
active, the measurement pauses at the completion of thecurrent average. If the meas- 
urement is continued, it resumes with the next average. 

. .  . . . . -. - - . 

This key can also be used to change the number of averages after a measurement is 
started. Press PAUSE CONT, enter the new number of averages with the AVG menu, 
AL-- ----,- n r  8 lnr ---a- 
LI I ~ I  I plebs ~ H U ~ T  LUIY I again. Changing modes does not affect the status of 
PAUSE C O W .  
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PLOT 

PLOY-displays the plot menu, which allows you to select the following: 

Combination of data, annotation and grid 

Pen numbers 

Line types 

Paging control 

Plot limits 

- 
I he HP 3562A offers direct control of HP-IB compatible digital plotters equipped with Hewlett- 
Packard Graphics Language (HP-GL). The plot softkeys provide control of many plotting vari- 
ables; however, plotting can be as simple as pressing PLOT PRESET and START PLOT. 

ABORT HP-IB-aborts HP-IB operations. 

ANNOT A PEN-used to define the pen number for use in plotting the annotation 
associated with trace A. The pen number can range from 0 to the max- 
imum number of pensallowed by the plotter. 

ANNOT B PEN-used to define the pen number for use in plotting the annotation 
associated with trace B. The pen number can range from 0 to the max- 
imum number of pens allowed by the plotter. 

CUT PG ON OFF-enables the page cutting features on plotters so equipped. 
Defaults to off at power-on and after reset and plot preset. Note that if page 
cutting is active, pages are cut after the plot is finished. 

DASHED LINES-selects dashed lines for use in plotting the display. The default 
selectior! at power-en and after :es& and plot preset is SOLID LlrzlES. 

DATA & ANNOT-causes both the data traces and the alphanumeric annotation to be 
plotted when START PLOT is pressed. Pressing this also displays the three 
rid select~on softkeys. This is the default selection at power-on and after 

reset and plot preset. 

DATA ONLY-causes just the data trace@), without the alphanumeric annotation or 
the grid, to be plotted when START PLOT is pressed. 

DFAULT GRIDS-causes the grids to be plotted exactly as they appear on the 
display. 

DFAULT LIMITS-uses the plotter's PI  and P2 locations to define the boundary of the 
plot. PI is the lower left corner, and P2 is the upper right corner. 

DOTS-selects dotted lines for use in plotting the display. The default selection at 
power-on and after reset and plot preset is SOLID LINES. 
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PLOT [cont) 

GRlD AREA-expands the grid area so that it will be plotted in'the same area as the 
entire screen is plotted with PLOT AREA. This is helpful when plotting data 
traces on preprinted graph paper. 

GRlD PEN-used to select the pen number for plotting the grid: This number can 
range from 0 to the maximum number'of pens allowed by the plotter being 
used. Refer to the plotter's manual for its response to invalid pen numbers. 

LlNE A TYPE#--used to enter a line type for plotting trace A. The line type is com- 
posed of the pattern number and an optional pattern type, which must be 
separated by a comma. Refer to your plotter's programming manual for 
more information. 

LlNE B TYPE#-used to enter a line type for plotting trace B. The line type is com- 
posed of the pattern number and an optional pattern type, which must be 
separated by a comma. Refer to your plotter's programming manual for 
more information. 

LlNE TYPES-displays the line types menu; you can choose one of the four pre- 
defined lines or customize plots with user-defined lines. 

MARKER PEN-used to select the pen number for plotting the markers. This number 
can range from O to the maximum number of pens allowed by the plotter 
being used. Refer to the plotter's manual for its response to invalid pen 
numbers. 

NO PAGING-disables the paging feature on plotters so equipped. Plotters without 
paging ignore this command. 

PAGE BACK-enables the plotter page back feature. This softkey is applicable only to 
plotters that offer the page back feature, and is ignored by all others. 

PAGE FORWRD-enables ine plotter page forward feature. This softkey IS applicable 
only to roll and sheet-feed plotters that offer automatic page feedmg; it is 

PAGING CONTRL-displays the paging control menu, which is used to select paging 
and page cutting. 

PLOT AREA-causes the entire screen, including all annotation, to be plotted. This is 
the normal mode for plotting. 

PLOT LIMITS-displays the plot limits menu, which is used to select plot or grid area 
and user-defined or default limits. The aspect ratio of the HP 3562A's dis- 
play is 4.9:3.7 (X:Y). 
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PLOT (cont) 

PLOT PRESET-presets all plot variables to the following default conditions: 

SELECT DATA-DATA & ANNOT, DEFAULT GRIDS 

SELECT PENS-Pen #I for grid, trace A & its annotation 
-Pen #2 for markers, trace B & its annotation 

LINE TYPES-SOLID LINES 
. \ 

PAGING CONTRL-NO PAGING, CUT PG OFF 

PLOT LIMITS-PLOT AREA, DFAULT LIMITS, ROT 90 OFF 

PLOT PRESET does not affect the rest of the instrument setup state. 

READ PEN -+ PI-reads the plotter's current pen location into the HP 3562A's PI. 

READ PEN -t P2-reads the plotter's current pen location into the HP 3562A1s P2. 

RETURN-redisplays the PLOT menu. 

ROT 90 ON OFF-causes the plot to be rotated 90 degrees. This redefines PI as the 
upper left corner and P2 as the lower right corner. The aspect ratio is 
reversed to 3.7:4.9 (X:Y). 

SELECT DATA-displays the select data menu, which is used to select the combina- 
tion of data trace, aonotation.andgrid.io.be plotted. 

SELECT PENS-displays the select pens menu, which is used to select the pens for 
plotting the traces, annotatton and grids. A pen number of zero forces the 
plotter to replace the pen, which can be used to selectively not plcii parts of 

ET PI LWR-LF 
the plot. When USER LIMITS is active, the plotter uses the HP 3562A's defi- 
nition of the PI location, not its own. The PI location is entered as an X,Y 
.coordinate pair separated by a comma. Refer to the plotter's HP-GL 
instructions for more information. Note that defining Pi as the upper left 
corner and P2 as the lower right corner produces a mirror image of the 
display. This can be useful for making overhead transparencies. 

SET P2 UPR RT-used to specify the location of P2, normally the upper right corner 
of the plot. When USER LIMITS is active, the plotter uses the HP 3562A's 
definition of the P2 location, not its own. The P2 location is entered as an X,Y 
coordinate pair separated by a comma. Refer to the plotter's HP-GL 
instructions for more information. Note that defining PI as the upper left 
corner and P2 as the lower right corner produces a mirror image of the 
display. This can be useful for making overhead transparencies. 
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PLOT (contf 

SOLID GRIDS-causes the grid to be plotted with solid lines, regardless of the dis- 
played grids. For example, this plots the dashed vertical lines in log resolu- 
tion displays as solid lines. 

SOLID LINES-selects solid lines for plotting the display. This is the line type at power- 
on and after reset and plot preset. 

SOLIDA DASHB-selects a solid line for trace A and a dashed line for trace B. The 
default selection is SOLID LINES. 

SPEED F S-selects fast or slow plotting. The fast rate is the default speed for the 
plotter (usually 36 cmls), while the slow rate is 5 cmls. Fast is the default 
selection at power-on and after reset and plot preset. The slow speed is 
generally used when plotting on transparencies or when the fast speed 
causes the pens to skip. 

START PLOT-plots the information on the display. Once a plot has been started, it 
may be stopped by pressing ABORT PLOT, which is displayed while the 
plot is in progress. 

TICK MARKS-plots short tick marks on the grid axes in place of the horizontal and 
vertical grid lines. 

TRACE A PEN-used to select the pen number for plotting Trace A. The pen number 
is limited only by the number of pens in the attached plotter. Refer to your 
plotter's manual for its response to invalid pen numbers. 

TRACE B PEN-used to select the pen numberfor plotting Trace B. The pen number - -.-.- 
is iimited-only by the number of pens in the attached plotter. Refer to your 

. h 
plotter's manual for its response to invalid pen numbers. 

USER LIMITS-displays the-user limits menu and disables the default limits. User lim- 
its allow you to set the P i  and P2 locations using the HP 3562A. Once you 
redefine the pen locations using this menu, these locations become the 

ctively sets DFAULT LIMITS equal to USER 
LIMITS. 

USER LINES-displays the LINE A NPE#  and LINE B TYPE# softkeys, which are 
used to define custom line types. 
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Chapter 12-Operating Reference 
PRESET 

F)RESET--presets the instrument to the current mode and displays the special preset menu. A 
complete reset to power-on conditions is performed by pressing the RESET softkey in 
this menu. Pressing the green PRESET key is similar, but it does not change the 
measurement mode. The PRESET offers the following special presets: 

Frequency Response-linear resolution 

Frequency Response-log resolution 

Frequency Response-swept sine 

Power Spectrum-linear resolution 

Time Throughput-linear resolution 

Time Capture. 

Reset 

Refer to each softkey's description for a plot of its setup state. 

F RESP LINRES-Presets the instrument to the frequency response measurement in 
the linear resolution mode. Figure 12-2 shows the instrument state display. 

L i n e a r  R e s o l u t i o n  

I MEASURE: CHAN 1 CHAN 2 
F r c q  R c s p  F r c q  Rcsp I 

HINOOW: CHAN i CHAN 2 
H a n n i n g  H a n n i n g  

AVERAGE: TYPE * AVGS OVERLAP TIME AVG 
AVg O f t  1 0  OX O f f  

FREB: CENTER SPAN BW 
5 0  k H z  10OkHz 187 Hz 

I REC LOTH At 

I B.OmS ?..sips 

TRIGGER: TYPE LEVEL SLOPE PREVIEW 
F r c e r u n  0.0 Vpk  POS O f f  

INPUT: RANGE ENG UNITS C UPLING DELAY 
CH I AUtoRng 1.0 V/EU O8 (Fit) 0.0 S 
CH 2 AutoRng 1 .0  V/EU OC ( F l t l  0 . 0  S I 

- --- 
SOURCC TYPE LEVEL OFFSET 

Rndm N o i s e  0.0 Vpk 0 . 0  Vpk 

Figure 12-2 Frequency Response (linear resolution) Preset 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 12-Operating Reference 
PRESET (cont) 

F RESP LOGRES-Presets the instrument to the frequency response measurement 
in the log resolution mode. Figure 12-3 shows the instrument state display. 

Log R e s o l u t i o n  

IEASURE: CHAN I CHAN 2 
F r e q  Resp  F r e q  Resp 

4VERAGE TYPE I AVGS OVERLAP OVFL REJ  
Avg O f f  10  OX O f f  

'REO: START STOP SPAN RESOLUTIOI 
100 HZ 1OOkHr 3 Dec 240 P t s  

INPUT: RANGE ENG UNITS COUPLING 
CH i AutoRng 1.0 V/EU OC [ F l t l  
CH 2 AutoRng 1 .0  V/EU DC [ F l t l  

SOURCE: TYPE LEVEL OFFSET 
Rndm N o i s e  0 . 0  Vpk 0 . 0  Vpk 

Figure 12-3 Frequency Response (log resolution) Preset 

F RESP SWEPT-Presets the instrument to the frequency response measurement in 
the swept sine mode. Figure 12-4 shows the instrument state display. 

S w e p t  S i n e  

4VERAGB INTGRT TIME I AVOS 
50. oms 1 

'REa: 
START 100 Hz SPAN 3 . 0  Oec 
STOP- 100 k H z  RESLTN 66.7 Pt /C 

SWEEP: TYPE- OIR TIME RATE 
Log  UP 2.05 M i n  41.0 S/Dc 

hU GAIN: O f f  

INPUT: RANGE ENG UNITS COUPLING 
CH 1 AutoRng 1.0 V/EU DC . l F l t )  
CH 2 AutoRng 1 . 0  V/EU DC I F l t )  

SOURCE: TYPE LEVEL OFFSET 
O f f  0 . 0  Vpk 0 . 0  Vpk 

Figure 12-4 Frequency Response (swept sine) Preset 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 12-Operating Reference 
PRESET (cont) 

P SPEC LINRES-Presets the instrument to the power spectrum measurement in the 
linear resolution mode. Both channels are active and the flat top window is 
selected. Figure 12-5 shows the instrument state display. 

I L i n e a r  R e s o l u t i o n  

IHEASURE WAN I CHAN 2 
Power Spec Power Spec 

WINOOW: CHAN 1 
F l a t  Top 1 AVERAGE: TYPE 
Avg O f f  

+ AVGS 
10  

CHAN 2 
F l a t  Top 

OVERLAP 
OX 

TIME AVG 
O f f  

SPAN BH 
1OOkHZ 477 Hz 

I REC LGTH A t  
8.OmS 3 . 9 1 ~ 5  

LEVEL SLOPE PREVIEW 
O f f  

INPUT: RANGE ENG UNITS COUPLING OELAY 
CH I AutoRng 1 .0  V/EU OC I F l t )  0 . 0  S 
C H 2  AutoRng I . O V / E U  OC I F l t )  0 . 0 5  

soukc6 TYPE LEVEL OFFSET 
Rndrn N o i a a  0.0 Vpk 0.0 Vpk 

Figure 12-5 Power Spectrum (linear resolution) Preset 

RESET-Resets the instrument to its power-on default conditions. Figure 12-6 shows 
the reset instrument state display and additional default conditions. RESET 
also clears the analyzer's HP-IB command buffer and stops any running 
auto sequence. 

I L i n e a r  R e s o l u t i o n  I 
CHAN 2 
H e n n i n g  I 

AVERAGE: TYPE + AVGS OVERLAP TIME AVG 
Avg Of f  10  OX 

FREP CENTER 
5 0  kHz 

REC LGTH A t  I 8.O.S 3.91ps 

SPAN BW 
IOOkHZ 187 HZ 

LEVEL SLOPE ~ ~ ~ I E k i  I 
F r e e r u n  0 . 0  Vpk Pos 

INPUT: RANGE ENG UNITS COUPLING OELAY 
CH 1 AutoRng 1 . 0  V/EU DC I F l t )  0 . 0  S 
CH 2 AutoRng 1.0 V/EU OC I F l t )  0 . 0  S 

SOURCE: TYPE LEVEL OFFSET 
Rndrn N o i s e  0.0 Vpk 0 . 0  Vpk 

Figure 12-6 RESET Defw!t Csnditisns 
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Chapter 12-Operating Reference 
PRESET (cont) 

TlME CAPTUR-Presets the instrument to the time capture mode and sets up a 10- 
record capture on Channel I ,  from 0 to 5 kHz. Figure 12-7 shows the instru- 
ment state display. 

T i m e  C a p t u r e  

MEASURE: CHAN 1 CHAN 2 
Power Spec O f t  

I W I ~ O W :  CHAN 1 
F l a t  Top 

CHAN 2 
F l a t  Top 

AVERAGE: TYPE + AVGS OVERLAP TIME AVG 
Avg O f f  10  OX O f f  

2.5 kHz I FREm CENTER 
SPAN BW 
5.OkHz 23.9 Hz 

I REC LDTH A t  
16OmS 7 8 .  i p s  

LEVEL SLOPE 
F r c s r u n  0 . 0  Vpk Poa 

INPUT: RANGE ENG UNITS COUPLING DELAY 
CH 1 AutoRng 1.0 V/EU DC I F l t l  0.0 S 
CH 2 AutoRng 1 . 0  V/EU DC [Fit) 0 .0  S 

SOURCE TYPE LEVEL OFFSET 
Rndm ~ o i s s  0.0 Vpk 0.0 Vpk 

Figure 12-7 Time Capture Preset 

TlME THRUPT-Presets the instrument to the linear resolution mode and activates 
time throughput. The power spectrum measurement is selected and both 
channels are active. Fiaure 12-8 shows the instrument state. 

L i n e a r  R e s o l u t i o n  

HEASURE: CHAN 1 CHAN 2 
Frcg Reap F r e q  RYSP 

HINDOW: CHAN I 
Hanning  

AVERAGE: TYPE 
AVQ O f f  

(L AVGS 
10 

OVERLAP 
OX 

TIME AVG 
O f f  

REC LGTH A t  
8.OmS 9.91pS 

TRIGGER: TYPE LEVEL SLOPE PREVIEW 
F r c e r u n  0.0 Vpk Pos Off 

INPUT: RANGE ENG UNITS COUPLING DELAY 
CH 1 AutoRng 1.0 V/EU DC ( F l t l  0.0 S 
CH 2 Aut.oRng 1.0 V/EU DC L F l t l  0.0 S 

SOURCE: TYPE LEVEL OFFSET 
Rndm Noiea  0.0 Vpk 0.0 Vpk 

Figure 12-8 Time Throughput Preset 
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Cha~ter 12-Operating Reference 
RANGE 

RANGE-displays the range menu, which is used to select autoranging or manual ranging ior 
each input channel. Setting the input range is critical for making distortion-free meas- 
urements with optimum sensitivity and amplitude resolution. The range should be set 
at such a level that the input signal stays in the top half of the range. Autoranging auto- 
matically ensures the proper range setting. When using manual ranging, set the range 
so that the HALF RANGE indicator is on, but OVER RANGE is not. 

AUTO 1 RNG UP-selects autoranging for Channel 1. This continually monitors and 
adjusts the input range to ensure that the signal level is at least half-scale but 
not greater than full-scale. Autoranging does not interrupt averaged meas- 
urements, time captures or time throughputs. AUTO 1 RNG UP allows auto- 
ranging to increase the range only. This is useful for measuring transients, 
performing impact testing, and when using random noise. 

AUTO 1 UP&DWN-selects autoranging for Channel 1 (refer to AUTO 1 RNG UP for a 
description). This differs from AUTO 1 RNG UP in that this allows autorang- 
ing to adjust the range in either direction. Autoranging upldown is incom- 
patible with sources and signals that are intentionally off for some part of the 
time record (e.g., bursts and impacts). 

AUTO 2 RNG UP-selects autoranging for Channel 2. This continually monitors and 
adjusts the input range to ensure that the signal level is at least half-scale but 
not greater than full-scale. Autoranging does not interrupt averaged meas- 
urements, time captures or time throughputs. AUTO 2 RNG UP allows auto- 
ranging to increase the range only. This is useful for measuring transients, 
performing impact testing, and when using random noise. 

AUTO 2 UP&DWN-selects autoranging for-Channel2 (refer to AUTO 2 RNG UP for a 
description). This differs from AUTO 2 RNG UP in that this allows autorang- 
ing to adjust the range in either direction. Autoranging upldown is incom- 
patible with sources and signals that are intentionally off for some part of the 
time record fe.g., bursts and impacts). 

CHAN 1 RANGE-used to manually set the input range for Channel 1. The range can 
be set anywhere from - 51 dBV (3.972 mVpk) to + 27 dBV (31.547 Vpk). 

CHAN 2 RANGE-used to manually set the input range for Channel 2. The range can 
be set anywhere from - 51 dBV (3.972 mVpk) to + 27 dBV (31.547 Vpk). 
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Chapter 12-Operating Reference 
REF IN (connector) TO SAVE RECALL 

REF IN (connector)-used to phase-lock the HP 3562A to an external clock signal. This 
reference input replaces the internal 20.48 MHzclock. The signal frequency must be 
at 1,2,5, or 10 Mhz + 0.01%. The signal level must be between 0 and 20 dBm. This is 
a 50Q input. 

REMOTE (indicator)-indicates when the HP 3562A is in the HP-IB remote mode. In this 
mode, the instrument is under the control of an external controller on the HP-IB. When 
REMOTE is on, all keys and softkeys (except the LOCAL key) are disabled. Pressing 
LOCAL returns front panel control. However, if a controller has issued the HP 3562A 
the LOCAL LOCKOUT command, LOCAL is disabled, and remains so until the con- 
troller issues the GO TO LOCAL command. 

SAVE RECALL-displays the menu for saving and recalling states and traces in the 
HP 3562A's internal memory. Five instrument states and two data traces may be 
saved. In addition, the power-down state is automatically saved. All five states, the 
power-down state, and saved data #1 are stored in nonvolatile memory and are not 
erased when power is removed. 

RECALL DATA#-used to recall a saved data trace from the HP 3562A's internal 
memory. Press RECALL DATA#, enter the number (I or 2) under which the 
trace was saved, and press ENTER. The display is recalled into the active 
trace. 

RECALL PWR DN-restores the state the instrument was in when power was 
removed. Because reapplying power resets the instrument to its default val- 
ues, this feature allows you to restore a state lost when power is removed. 

RECALLSTATE#-used to recall a saved instrument state from the HP 3562A's inter- 
nal-memor-y. Press RECALL STATE, enter the number (from 1 to 5) under . - -. . .- . - . -- - . . . . 

which the state was saved, then press ENTER. The instrument is immedi- 
ately configured to that instrument state. 

- SAVE DATA#-used to save a data trace in the HP 3562A's internal memory. Press 
SAVE DATA#, enter the number (I or 2) under which the trace is to besaved, 
and press ENTER. Note that only saved data #I is stored in nonvolatile 
memory; #2 is erased when power is removed. When the display is in the 
upperllower or front.backformats, only trace A is saved. Time capture buf- 
fers and demod preview displays cannot be saved in local memory. 

SAVE STATE#-used to save an instrument state in the HP 3562A's internal memory. 
Press SAVE STATE#, enter the number (from 1 to 5) under which the state is 
to be saved, then press ENTER. All 5 of these states are stored in non- 
volatile memory. Table 12-2 shows the parameters saved when an instru- 
ment state is saved. 
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Chapter 12-Operating Refeience 
SCALE 

SCALE-displays the scale menu, which is used to specify the horizontal and vertical display 
scales or to select autoscaling. Chapter 8 offers more information on the display scal- 
ing features. 

X AUTO SCALE-selects X autoscaling, which sets the horizontal axis to one of three 
scales: 

: 1. To the frequency span (for frequency domain displays) 

2. To the time record length (for time domain displays) 

3. To the input range (for amplitude domain displays) 

Pressing this softkey also activates the autoscaling mode, which automatically adjusts 
the scale when the span, record length, or range is changed. Autoscaling remains 
active until one of the other X scaling softkeys is pressed. The Nichols, Nyquist, orbits 
and phase displays have special scaling; refer to Chapter 8 for more information on 
these. This softkey appears in both the X and SCALE menus for convenience. To fix a 
scale defined by auto scaling, press X FIXD SCALE. 

X FIXD SCALE-used to specify the horizontal scale. Enter the lower and upper fre- 
quencies separated by a comma (,) then press one of the units softkeys. A 
single entry sets the right side of the scale and uses the previous width to 
determine the left side. You can also press this to fix a scale defined by 
autoscaling. 

X MRKR SCALE-changes the horizontal scale to the scale currently outlined by the X 
marker band. The X marker must be active and in one of the hold modes. 
This softkey appears in both the X and SCALE menus for convenience. 

Y AUTO SCALE-activates the Y autoscaling mode, which checks the active trace 
every time it Is c h a r v d  Y-- or updated to ensure that the vertical scale is 
providing the optimum display. Autoscaling remains act~ve unt~l one of the 
other Y scaling keys is pressed. The Nichols, Nyquist, orbits and phase dis- 
plays have special scaling; refer to Chapter 8 for more information. To fix a 

e defined by autoscaling , press Y FlXD S 

Y DFLT SCALE-selects the Y default scale, which is defined by the current input 
range, amplitude units, and measurement display. 

Y FlXD SCALE-used to specify the vertical scale. Enter the minimum and maximum 
values separated by a comma (,) then press one of the units softkeys. A 
single entry sets the top of the scale and uses the previous height to deter- 
mine the bottom. You can also press this to fix a scale defined by 
autoscaling. 

Y MRKR SCALE-changes the vertical scale to the range currently defined by the Y 
marker. The Y marker must be active and in one of the hold modes. This 
softkey is duplicated in the Y menu for convenience. 
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Chapter 12-Operating Reference 
SELECT MEAS 

SELECT MEAS-displays the measurement selection menus, which offer these 
measurements: 

Linear Resolution Mode: Frequency Response, Power Spectrum, Auto 
Correlation, Cross Correlation and Histogram 

Log Resolution Mode: Frequency Response and Power Spectrum 

Swept Sine Mode: Frequency Response 

Time Capture Mode: Power Spectrum, Auto Correlation and 
Histogram 

These menus depend on the mode previously selected. Each menu displays only the 
allowed measurement choices for the current mode. Note that the measure- 
ment and active channel must be selected before averaged measurements 
are started. The measurement are further described where they appear in 
Chapters 1 through 4.. 

AUTO CORR-selects the auto correlation measurement. This indicates the peri- 
odicity in a signal by multiplying it by a continuously time-shifted version of 
itself. It is a singlechannel measurement, and can be performed indepen- 
dently on both channels in the linear resolution mode. 

CH 182 ACTIVE-activates both channels. The selected measurement is made on 
both channels if this softkey is active. I f  a dual-channel measurement is 
selected, both channels are automatically activated. 

CH 1 ACTIVE-activates Channel 1, which causes the selected measurement to be 
' performed on Channel 1 only. 

-- - .  - -  - 

CH 2 ACTIVE-activates Channel 2, which causes the selected measurement to be 
performed on Channel 2 only. 

CROSS CORR-selects the cross correlation rwasurement. This shows the similarity 
between two signals as a function of the time shift between them. Because 

FREQ RESP-selects the frequency response measurement. This indicates the gain 
and phase shift of the system under test. In the H P 3562A, Channel 1 meas- 
ures the system'sinput, and Channel 2 measures its output. Because this is 
a dual-channel measurement, both channels are activated when it is 
selected. 

HIST-selects the histogram measurement. This shows how the input signal's ampli- 
tude is distributed between its minimum and maximum values. It is a single- 
channel measurement, and can be performed independently on both 
channels in the linear resolution mode. The accuracy and resolution of the 
histogram is dependent on frequency span, record length and number of 
averages. 
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Chapter 12-Operating Reference 
SELECT MEAS (cont.) ?o SELECT TRlG 

POWER SPEC-selects the power spectrum measurement. This shows how the 
input signal's power is distributed in the frequency spectrum. It is a single- 
channel measurement, and can be performed independently on both 
channels in the linear resolution mode. 

SELECT TRIG-displays the trigger selection menu. This specifies the type of triggering and 
the trigger conditions. See the descriptions for each of the triggering types in this 
menu for more information. Delayed. triggering is selected with the TRlG DELAY 
menu. 

ARM AU MAN-selects auto or manual arming. In auto arm, the instrument automati- 
cally triggers when the level and slope conditions on the trigger signal have 
been met. Manual arming requires that ARM in the Status group be 
pressed before the instrument looks for the trigger signal. Once ARM has 
been enabled and the conditions are met, one time record is collected. The 
instrument then waits for ARM to be pressed again. The trigger signal con- 
ditions are level (defined by TRIG LEVEL) and slope (specified by 
SLOPE + -). Free run always overrides manual arm. 

CHAN 1 INPUT-designates the signal on the Channel 1 input as the trigger signal. 
The instrument triggers when this signal meets the level and slope require- 
ments, as defined by TRlG LEVEL and SLOPE + -. 

CHAN 2 INPUT-designates the signal on the Channel 2 input as the trigger signal. 
The instrument triggers when this signal meets the level and slope require- 
ments, as defined by TRlG LEVEL and SLOPE + - .  

EXT-designates the signal present at the EXT TRIGGER input as the trigger signal. 
The instrument triggers when this signal meets the level and slope require- 
ments, as defined by TRlG LEVEL and SLOPE + - .  The signal at this 
input is limited to 4 10V; the input impedance is typically 50 k 0  -1 5%. 

FREE RUN-selects the free run triggering mode. In free run, the instrument collects 
the next time record as soon as the current one is full, w~thout wa~ting for a 

transition of the trigger signal through the specified level. 

SOURCE TRIG-selects source triggering, which causes the measurement to trigger 
on an internal signal synchronized to the source. This source synchroniza- 
tion signal is available at the rear panel SYNC OUT connector. 

TRIG LEVEL-used to specify the amplitude level at which the HP 3562A triggers off 
the trigger signal. Press TRlG LEVEL and enter the level using the Entry 
group. The allowable range of trigger level entries is determined by the cur- 
rent input range f i r  input channel triggering. If a value gieaier than the ' 
range for the trigger channel is entered, the level is set to the input range 
value. For external triggering, the level is limited to 5 10V. For source trig- 
gering and free run, the trigger level is irrelevant. 
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Chapter 12-Operating Reference 
SINGLE to SOURCE 

SINGLE-puts the active trace into the single display format. If both traces are active, trace A is 
displayed. 

SOURCE-displays the source menu; which is used to set the source amplitude and select 
the type of source signal. The measurement modes offer these source outputs: 

Linear Resolution Mode: Random Noise, Burst Random, Burst Chirp, 
Periodic Chirp and Fixed Random 

Log Resolution Mode: Random Noise and Fixed Sine 

Swept Sine Mode: Sine Sweeps (up, down, hold and manual) 

Time Capture Mode: Random Noise, Burst Random, Burst Chirp, 
Periodic Chirp and Fixed Random 

The source is band-limited at spans 2 160 mHz. At power-on and after reset, the 
source selection is random noise at OV. See the SPCL FCTN menu for the 
source protection feature. In external sampling, the source tracks the sam- 
pling frequency. 

BURST CHIRP-outputs a frequency chirp for the specified portion of the time 
record. The burst chirp is a fast sine sweep over the current frequency span 
that repeats with the same period as the time record. The burst percentage 
-from 1 to 99% of the time record-is specified with the Entry Group. If the 
response of the device under test decays to zero before the end of the time 
record, no windowing is required with the burst chirp. 

BURST RANDOM-outputs a true random noise burst for the specified portion of the 
time record. The burst percentage-from 1 to 99% of the time record-is 
specified with the Entry Group. If the response of the device under test 
decays to zero before the end of the time record, no windowing is required 
with burst random. 

- 
the - key in the Entry group. 

FIXED SINE-provides a constant-frequency sine wave. The frequency is entered 
with the Entry group after FIXED SINE is pressed. The limits are 64 pHz and 
100 kHz, and the default frequency is 125 Hz. 

MANUAL SWEEP-selects manual sweep and activates the Entry group to move the 
sweep marker. This allows you to move the sweep to any point on the dis- 
play. The manual sweep measures using the number of averages selected, 
then averages successive measurements. This differs from sweep hold, 
. . .L,'ch A,-. -, ,.LA.. ' 
VVI  i I ,  L d k ~ l d l ~ >  h e  selected number of averages, tnen erases h is  resuit 
and restarts the average. 
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Chapter 12-Operating Reference 
SOURCE @ofit) 

PRIODC CHIRP-selects the periodic chirp output. The periodic chirp is a fast sine 
sweep across the current frequency span that repeats with the same period 
as the time record. Note that the effect of the periodic chirp is similar to a 
pseudo random noise source, except that the chirp has a much higher 
peak-to-rms ratio. The periodic chirps set the center frequency to the near- 
est Af. 

RANDOM NOISE-selects the true random noise source output. Random noise 
yields afast, linear estimate of the system under test. Because it is not peri- 
odic in the time record, random noise requires windowing (usually the 
Hanning; see WINDOW). 

SOURCE LEVEL-used to set the amplitude level of the source. The maximum 
source level is + 5.OV; the maximum combined source level and dc offset is 
+IOV. The maximum current is 50 mA. For the noise outputs, setting the 
source level in voltspeak sets the highest likely noise level. 

SOURCE OFF-deactivates the source output. Note that at power-on and after reset, 
the source is turned on but its level is set at 0 volts. This softkey actually turns 
off all source selections, regardless of the current level. 

SOURCE ON OFF-controls the source in the swept sine mode. The source is always 
off when you enter the swept sine mode. 

SWEEP DOWN-causes the measurement to sweep downward from the current 
measurement point to the specified start frequency. If the sweep is already 
at the start frequency, the instrument takes one measurement at that point 
and then stops. 

SWEEP HOLD-halts the sweep wittiouf3opping the measurement. When this is 
pressed, the HP 35634 continues to measure at the point where the sweep 
stopped. The displq ;j:s upd&ed as es& average is caic~iated, but the 
accumulated average is erased at the end of each measurement. 

at the stop frequency, the instrument starts measuring at that point without 
sweeping. 

SWEEP RATE-used to enter the sweep rate for swept sine measurements. Sweep 
rate and resolution are inversely proportional; changing one automatically 
changes the other. Press SWEEP RATE, then enter the rate using one of the 
units softkeys that appear. Note that this softkey appears in both the FREQ 
and SOURCE menus. 
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Chapter 12-Operating Reference 
SOURCE (cont) to SPCL FCTN 

SOURCE (connector)-provides the source output signal. The source's output imped- 
ance is 50 fi (nominal). The maximum current is 50 mA. 

SOURCE (indicator)-this LED indicates when the source output is active. For the burst 
output types, the LED can beactive when no signal is actually present at the output. 

SPCL FcTN--displays the special functions menu, which provides the following: 

Self Test 

Service Tests 

Non-real Time Clock 

Beeper Control 

Source Protection 

Power-on SRQ 

BEEPER ON OFF-controls the beeper. This selection defaults to ON at power-up 
and after reset. 

DATE D,M,Y-used to enter the date of the non-real time clock, which is used when 
cataloging files on disc. Enter the date as dd,mm,yy. Leap years and month 
length are automatically accounted for. The date is stored in nonvolatile 
memory and is not affected by power-down or reset. 

PROTCT ON OFF-controls source protection. When protection is on, the source is _ . -_ 
affected 'in several ways. If'the measurement mode is changed, the source 
level returns to OV. The source also turns off if the source output type is 
changed (e.g., random noise to fixed sine). Finaiiji, .with source protection 
you can specify the rate at which the level changes, whether it is between 
the present level and zero or between the present level and a new level. This 

PwrSRQ ON OFF-when this is on, the instrument outputs an SRQ to the HP-IB when 
power is switched on. For instructions on handling the SRQ, refer to the 
HP 3562A Programming Manual. The state of this softkey is saved in non- 
volatile memory and is not affected by power-down or reset. 

RAMP TIME-allows you to enter the ramp time for source protection. This is the time 
the source takes to change levels, either from the present level to zero or 
from the present level to another level, when source protection is on. Press 
RAMP TIME and enter the time using the Entry group and the units menu 
that is displayed. In the swept sine mode, ramp time is a volts/second slope, 
not an absolute time. 

RETURN-redisplays the previous menu. 
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SPCL FCTN (cont) 

SELF TEST-you can perform this test to ensure that the HP 3562A is operating prop- 
erly. The self test must be run from a reset instrument state. This test takes 
about two minutes and finishes by calibrating the input channels. The self 
test does not erase any data stored in nonvolatile memory (e.g., the syn- 
thesis table), but it does erase all measurement data. If the message "SELF 
TEST PASSES" is displayed, your anaylzer is operating properly. If any 
other message is displayed indicating a failure, refer servicing to qualified 
personnel. HP Sales and Support Offices are listed at the end of this 
manual. 

SERVCE TEST-this softkey accesses the servicing diagnostics softkeys; please refer 
to the HP 356% Service Manual for instructions on their we. These soft- 
keys are intended for the use of service technicians only; none of 
the softkeys accessed through SERVCE TEST are intended for use 
by HP 3562A operators. 

SOURCE PROTCT-displays the source protection menu, which allows you to acti- 
vate protection and set the ramp time. Source protection helps avoid 
damage to devices under test by shutting the source off when the mode, 
frequency span or source type is changed. It also ramps the source to new 
levels, rather than changing the level abruptly. For example, you can set a 
ramp time of 10 seconds to allow you to monitor the device under test as 
you turn the source on. 

TIME H,M,S-used to enter the time for the non-[eal time clock. Enter the time as 
hh,mrn,ss. The hours reset after 23, and the minutes and seconds reset 
after 59. The time and date of the clock are used in the disc catalog and to 
provide timed starts for auto sequences. The time is saved in nonvolatile 
memory and is not erased at power-down or after reset. 
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SPCL MARKER 

SPCL MARKER-displays the special markers menu, which offers the following markers 
and marker calculations: 

Harmonics . 

Sidebands 

Resonant Frequency and Damping 

Band Power 

Slope 

Average Value 

These features are used in conjunction with the X marker. 

AVG VALUE-shows the average value of the trace area contained in the X marker 
band. If just the single marker is active, the tracevalue at the marker position 
is displayed. If the marker is not active, the average value of the entire trace 
is displayed. 

CALC OFF (HMNC ON menu)-deactivates the harmonic power and 7HD calcu- 
lations of the harmonic markers. This has no effect on the markers 
themselves. 

CALC OFF (SBAND ON menu)-deactivates the sideband power calculation of the 
sideband markers. This has no effect on the markers themselves. 

CRRIER FREQ-used to enter the carrier frequency for the sideband marker. The first 
marker is placed at the frequency entered with this softkey. After the side- 

- .. band increment has been entered-with SBAND INCRMT, additional mark- 
ers are placed at the first ten sidebands. The carrier may be set at any fre- 
quency and need not he within the current kequency s p a  The default 
value at power-on and after reset is 5 kHz. 

FNDMTL FREQ-used to enter the fundamental frequency for the harmonic markers. 
has been entered, markers are displayed at that fre- 
harmonics. The fundamental can be set below the 

current frequency span. At power-on and after reset, it defaults to 5 kHz. 

FREQ & DAMP-shows resonant frequency and damping. If the X marker band is 
active, the calculation is made across the area inside the band. If the single 
X marker is active, the calculation is made for 20 points on either side of the 
marker. 

HMNC ON-activates the harmonic marker and displays its menu. This marker indi- 
cates the fundamental frequency and its first 20 harmonics. It also offers the 
harmonic power and THD calculations. Harmonics that fall outside the dis- 
play scale are not msrked. The harmonic rzarkers are net an~ai!zb!e on log 
X-axis displays. 
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SPCL MARKER (cont) 

HMNC POWER-shows harmonic power contained in the X marker band. If the a 
band is not active, the power in all 20 harmonics is calculated. Harmonics 
that fall outside the display scale are not included in the calculation. This 
calculation is deactivated by pressing CALC OFF. The harmonic power 
readout is in volts squared (or volts squared secondsfor ESD units). Refer to 
the power softkey for other power calculations. 

The label on the HMNC POWER readout depends on the trace units. HEG 
indicates harmonic energy, HSM indicates harmonic sum, and HPR indi- 
cates harmonic power. 

MRKR -, PEAK-moves the marker to the highest amplitude point on the active 
trace. If two or more points are at the highest amplitude, the marker moves 
to the leftmost point. 

POWER-shows the power in the area contained by the X marker band. If the marker 
is not active, the power in the entire trace is displayed. If just the single X 
marker is active, the power at that marker position is displayed. An X-band 
causes POWER to show the power contained in that band. 

For non-frequency domain displays and unitless frequency displays, 
POWER calculates the linear sum of magnitudes and displays the result in 
the active units. For frequency domain displays with the ESD unit selected, 
POWER computes energy and displays the result in volts (peak) squared 
seconds. 

For frequency domain displays with all units other than ESD, POWER com- 
putes power and displays the result in volts (rms) squared. For all frequency 
domain displays with band markers, POWER compensates for the effects 
of Hann and Flat top windows. 

RETURN-redisplays the previous menu. 

SBAND INCRMT-used to enter the sideband increment for the sideband markers. 
The increment calculates and marks the first10 sidebands on both sides of 

shows a fundamental frequency and its first 10 sidebands. The fundamental 
is entered with FNDMTL FREQ, and the sideband increment is entered 
with SBAND INCRMT. 

SBAND POWER-shows power in the sidebands identified by the sideband markers. 
If an X marker is active, the sideband power inside the band is shown. The 
calculation is deactivated by pressing CALC OFF. This marker function 
reads out in volts squared (or volts squared seconds for ESD units). See the 
POWER softkey for other power calculations. 

Th-1-h- #.,.+h- 'C(?.ty7dPO'.?.CC a tauGI "1 I rt 15 Si at VJGI ,eadoiit depends on the tiace tinits. SEG 
indicates sideband energy; SSM indicates sideband summation; SPR indi- 
cates sideband power. 

SLOPE-shows the slope of the active trace at the current X marker position. If the X 
marker band is active, the HP 3562A calculates the least squares average 
of the area in the band and shows its slope. 
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THD-shows the total harmonic distortion (THD) generated by the harmonics identi- 
fied with the harmonic markers. THD is displayed in dB for log magnitude 
traces and in 010 for linear magnitude traces. The X marker has no affect on 
this calculation. Only those harmonics inside the display scale are included 
in the calculation. 

X FCTN OFF-turns off the special marker functions. 

SRQ (indieat~i+)-this LED indicates when the HP 3562A has issued a service request 
(SRQ) to the HP-IB. Chapter 6 in the HP 3562A Programming Manual provides infor- 
mation on handling SRQs. 

START-clears the time record or sweep and accumulated number of averages and initiates a 
measurement based on the current setup state. 

STATE TRACE-switches the display between the instrument state and data trace displays. 
If a table (e.g., synthesis) is currently displayed, pressing STATE TRACE once dis- 
plays the instrument state. 

STATUS Group-the four LEDs in this group indicate the instrument's status. Refer to indi- 
vidual descriptions in this chapter for more information. The ARM key enables trigger- 
ing when in the manual trigger mode; see SELECT TRIG for more information. 

SYNC OUT (connector)-this output provides a TTL-level signal synchronized to the - 
source. When the burst chirp or burst random is active, the duty cycle of the SYNC 
OUT square wave equals the burst percentage. uhis is the signal that controls the 
bursts.) When random noise, periodic chirp or fixed sine is active or the source is off, 
the duty cycle of SYNC OUT is indeterminate. Figure 12-9 shows the SYNC OUT sig- 
nal (upper trace) with the burst random source output (lower trace). 

SYNC OUT Signal 

Fxd Y -2. Om SOC 6. Om 

Figure 12-9 The SYNC OUT Signal 

F I L T  TIME2 l h v q  O%Ovlp 
6. 0 I I I I 
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S Y N W  (cont) 

SYNTH-displays the synthesis menu. The HP 3562A can synthesize frequency response 
curves containing up to 40 poles and 40 zeros. Data can be entered in polelzero, 
polelresidue or polynomial formats. You can also synthesize constants for use in math 
operations. To synthesize linear traces, put the instrument in the linear resolution 
mode. For log traces, select the log resolution mode. . 

Press POLE ZERO, POLE RESIDU or POLY NOMIAL to select the type of synthesis 
and display its table. To convert from one type to another, use the CONVRT TABLE 
menu. To erase one type and enter another, press the desired type. This displays a 
blank table, and as soon as you press one of the editing softkeys the old table is 
erased. 

ADD VALUE-adds a value after the edit value in the synthesis table. The edit value is 
selected with EDlT DENOM#, EDlT NUMER#, EDlT POLE#, EDlT 
RESIDU#, or EDlT ZERO# (depending on the type of synthesis). To add a 
value before the first one in the table, move the pointer to line #O (above line 
#I), then enter the new value. To enter a real-only value, enter the value then 
press one of the units softkeys. To enter a complex value, enter the real and 
imaginary values separated by a comma (,) then press one of the units soft- 
keys. 

CHANGE VALUE-used to change the edit value in the synthesis table. The edit value 
is selected with EDIT DENOM#, EDlT NUMER#, EDlT POLE#, EDlT 
RESIDU#, or EDlT ZERO# (depending on the type of synthesis). To enter a 
real-only value, enter the value then press one of the units softkeys. To enter 
a complex value, enter the real and imaginary values separated by a 
comma (,) then press one of the softkeys. 

CLEAR TABLE-clears the synthesis table. The message "Push Again to Clear" is 
displaye-d to allow you to confirmthat the table is to be cleared. Once 
cleared, tables cannot be recovered. Hoewever, they can be saved in disc 
mzmoiy; see DLSC. 

CONVRT TABLE-displays the convert table menu, which converts synthes~s tables 
to one of the other two types. For example, you can convert a pole/zero 

e to ratio-of-polynomials format by pressing CONVRT TABLE followed 
by TO --t POL% 

CREATE CONST-used to create a constant value for use in waveform math. To 
create a real-only constant, press CREATE CONST, enter the value with the 
0-9 keys in the Entry group, then press ENTER. To create a complexcon- 
stant, press CREATE CONST, enter the real and imaginary values sepa- 
,rated by a comma (,) then press ENTER. 

CREATE TRACE-synthesizes a trace using the selected synthesis table. "SYN- 
THESIS IN PROGRESS" is displayed while the trace is being created, and 
the synthesized trace is labeled "SYNTHESIS." 
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SYNTH (cont) 

DELETE VALUE-deletes the edit value in the synthesis table. The edit value is 
selected with EDlT DENOM#, EDlT NUMER#, EDlT POLE#, EDlT 
RESDU# OR EDITZERO# (depending on the type of synthesis). Be careful 
when deleting poles and residues; these must be in pairs in the table. 

EDlT DENOM#-used to specify the denominator to be edited. Press EDIT 
DENOM#, then select the denominator using the Entry group. Specifying 
the edit value does not immediately change it; the actual editing is done 
with ADD VALUE, CHANGE VALUE, or DELETE VALUE. 

EDlT NUMER#-used to specify the numerator to be edited. Press EDlT NUMER#, 
then select the numerator using the Entry group. Specifying the edit value 
does not immediately change it; the actual editing is done with ADD 
VALUE, CHANGE VALUE, and DELETE VALUE. 

EDlT POLE#-used to specify the pole to be edited. Press EDlT POLE#, then select 
the pole using the Entry group. Specifying the edit value does not immedi- 
ately change it; the actual editing is done with ADD VALUE, CHANGE 
VALUE, and DELETE VALUE. 

EDlT RESIDU#-used to specify the residue to be edited. Press EDlT RESDU#, then 
select the residue using the Entry group. Specifying the edit value does not 
immediately change it; the actual editing'is done with .ADD VALUE, 
CHANGE VALUE, and DELETE VALUE. 

EDlT ZERO#-used to specify the zero to be edited. Press EDlT ZERO#, then select 
the zero using the Entry group. Specifying the edit value does not irnmedi- 
ately change it; the actual editing is done with ADD VALUE, CHANGE 
VALUE, and DELETE VALUE. 

- - - . - - - - - - 
GAIN FACTOR-used to enter the constant (K) needed to set the desired gain of a 

synthesized frequency response function. Chapter 9 has an example of 
selecting gain for a low pass filter. 

POLE ZERO-spec~fies polelzero synthes~s and displays the polelzero table and its 
ed~tmg menu. 

POLY NOM IAL-specifies ratio-of-polynomials synthesis and displays the polynomial 
table and its editing menu. 

RETURN-redisplays the previous menu. 
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SYNTH (cont.) to TRIG ARMED (indicator) 

SCALE FREQ-used to add a scaling frequency to the synthesis table. This fre- 
quency is multiplied by the values in the table to scale the curve up or down 
in frequency, without actually changing the values in the tables. Enter the 
frequency, from 1 pHz to 1 MHz, using the Entry group. 

SYNTH FCTN-displays the synthesis functions menu, which is used to add system 
gains, time delays and scaling frequencies to the synthesis table. 

TIME DELAY-used to add time delays to synthesized functions. The default value for 
new tables is 0.0 seconds. Enter the time delay, between 10-38 to 1038, 
using the Entry group and the units softkeys. The delay you enter is dis- 
played in the lower left corner of the synthesis table. 

TO -+ POL RESIDU-converts a polelzero or polynomial table to the polelresidue 
format. 

TO -+ POL ZERO-converts a polelresidue or polynomial table to the polelzero 
format. 

TO -+ POLY-converts a polelresidue or polelzero table to the ratio-of-polynomials 
format. 

TALK (indicator)-this LED indicates that the HP 3562A is in the HP-IB talk mode. 

TRIG ARMED (indicator)-this LED indicatesthat thetrigger has been armed. If ARM AU 
MAN is set to AU (auto arm), the trigger is armed automatically. If it is set to MAN 
(manual arm), the ARM key in the Status group must be pressed to arm the trigger. 
Once it is armed, the trigger will start looking for thetrigger signal. 
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TRIG DELAY to UNITS 

TRIG DEfiA..--displays the trigger delay menu, which is used to specify pre or post-trigger 
delay. The HP 3562A allows up to 4095 samples (4094 for zoom) of pre-trigger delay 
and up to 102,400 samples of post-trigger delay. Pre-trigger delay allows the measure- 
ment to include data before the trigger signal arrives. This is useful when measuring 
transients to ensure that the entire signal is measured. Post-trigger delays allows the 
measurement to ignore data for some period after the trigger signal arrives. This is 
useful when measuring systems with long response times because you can ignore 
input data until the desired response occurs. Trigger delay is also used to set the 
measurement starting point when recalling throughput files from disc memory. 

CHAN 1 DELAY-used to enter pre or post-trigger delay on Channel 1. The delay 
may be set in time or number of revolutions (if externa! sample is active) or 
records; the maximum values are 2 records of pre-trigger delay and 32 
records of post-trigger delay. The resution is 112048 record. Press STATE/ 
TRACE and look under FREQ: REC LGTH to find the current time record 
length in seconds. A negative value specifies pre-trigger delay, while a 
positive value-specifies post-trigger delay. 

CHAN 2 DELAY-used to enter pre or post-trigger delay on Channel 2. Tne delay 
may be set in time or number of revolutions (if external sample is active) or 
records; the maximum values are 2 records of pre-trigger delay and 32 
records of post-trigger delay. The resolution is 112048 record. PressSTATU 
TRACE and look under FREQ: REC LGTH to find the current time record 
length in seconds. A negative value specifies pre-trigger delay, while a 
positive value specifies post-trigger delay. 

TRIGGERiNG (indicator)-indicates triggering and trigger signal status. For free run, the 
LED is on while the time record is being filled. (For real time measurements, it remains 
on without flashing.) For input channel and external triggering, the LED flashes when 
the signal is received, if a record is not already in progress. For source triggering, the 
LED flashes at the beginning of the time record, when the trigger from the source is 
generated. 

Exceptions: For free run and source triggering, the LED does not flash if the measure- 
ment is paused. For all triggering modes, the LED does not flash after averaged 

asurement have been compl 

UNITS-displays the units menu, which is used to select the horizontal and vertical units and to 
add trace titles. There are three secondary menus for vertical units: spectrum, sine 
and correlation. Spectrum units apply to linear power and cross spectrum displays. 
Sine units apply to swept sine power and cross spectrum displays. Correlation units 
apply to auto and cross correlation displays. Selections made in each of these four 
secondary menus affect only the applicable traces for each type of unit, and the selec- 
tions stay in effect until power-down or reset. In addition to their individual choices, the 
three vertical units menus offer the choice between volts,,,, and volts,,, as the basic 
amplitude unit. Refer to Chapter 8 for a description of the interaction between units 
and coordinates. 
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SYNTH (cont.) to TRlG ARMED (indicator) 

SCALE FREQ-used to add a scaling frequency to the synthesis table. This fre- 
quency is multiplied by the values in the table to scale the curve up or down 
in frequency, without actually changing the values in the tables. Enter the 
frequency, from 1 pHz to 1 MHz, using the Entry group. 

SYNTH FCTN-displays the synthesis functions menu, which is used to add system 
gains, time .delays and scaling frequencies to the synthesis table. 

TIME DELAY-used to add time delays to synthesized functions. The default value for 
new tables is 0.0 seconds. Enter the time delay, between 10-38 to 1038, 
using the Entry group and the units softkeys. The delay you enter is dis- 
played in the lower left corner of the synthesis table. 

TO + POL RESIDU-converts a polelzero or polynomial table to the polelresidue 
format. 

TO -, POL ZERO-converts a polelresidue or polynomial table to the polelzero 
format. 

TO + POLY-converts a polelresidue or polelzero table to the ratio-of-polynomials 
format. 

TALK (indicator)-this LED indicates that the HP 3562A is in the HP-18 talk mode. 

TRlG ARMED (indicator)-this LED indicates that the trigger has been armed. If ARM AU 
MAN is set to AU (auto arm), the trigger is armed automatically. If it is set to MAN 
(manual arm), the ARM key in the Status group must be pressed to arm the trigger. 
Once it is armed, the trigger will start looking for the trigger signal. 

- .  . -- - 
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TRIG DELAY to UNITS 

TRIG DELAY-displays the trigger delay menu, which is used to specify pre or post-trigger 
delay. The HP 3562A allows up to 4095 samples (4094 for zoom) of pre-trigger delay 
and up to102,400 samples of post-trigger delay.  re-trigger delay allows the measure- 
ment to include data before the trigger signal arrives. This is useful when measuring 
transients to ensure that the entire signal is measured. Post-trigger delays allows the 
measurement to ignore data for some period after the trigger signal arrives. This is 
useful when measuring systems with long response times because you can ignore 
input data until the desired response occurs. Trigger delay is also used to set the 
measurement starting point when recalling throughpbt files from disc memory. 

CHAN 1 DELAY-used to enter pre or post-trigger delay on Channel 1. The delay 
- may be set in time or number of revolutions (if external sample is active) or 

records; the maximum values are 2 records of pre-trigger delay and 32 
records of post-trigger delay. The resution is 112048 record. Press STATE/ 
TRACE and look under FREQ: REC LGTH to find the current time record 
length in seconds. A negative value specifies pre-trigger delay, while a 
positive value specifies post-trigger delay. 

CHAN 2 DELAY-used to enter pre- or post-trigger delay on Channel 2. The delay 
may be set in time or number of revolutions (if external sample is active) or 
records; the maximum values are 2 records of pre-trigger delay and 32 
records of post-trigger delay. The resolution is112048 record. Press STATE/ 
TRACE and look under FREQ: REC LGTH to find the current time record 
length in seconds. A negative value specifies pre-trigger delay, while a 
positive value specifies post-trigger delay. 

YRlGGERiNG (indicator)-Indicates triggering and trigger signal status. For free run, the 
LED is on while the time record is being filled. (For real time measurements, it remains 
on without flashing.) For input channel and external triggering, the LED flashes when . 

the signal is received, if a record is not already in progress. For source triggering, the 
LED flashes at the beginning of the time record, when the trigger from the source is 
generated. 

Exceptions: For free run and source triggering, the LED does not flash if the measure- 

UNITS-displays the units menu, which is used to select the horizontal and vertical units and to 
add trace titles. There are three secondary menus for vertical units: spectrum, sine 
and correlation. Spectrum units apply to linear power and cross spectrum displays. 
Sine units apply to swept sine power and cross spectrum displays. correlation units 
apply to auto and cross correlation displays. Selections made in each of these four 
secondary menus affect only the applicable traces for each type of unit, and the selec- 
tions stay in effect until power-down or reset. In addition to their individual choices, the 
three vertical units menus offer the choice between volts,,,, and vo\ts,,, as the basic 
amplitude unit. Refer to Chapter 8 for a description of the interaction between units 
and coordi~atec. 
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, UNITS (cont) 

Hz (Sec)-specifies Hz as the basic horizontal unit for frequency domain displays and 
secondsfor time domain displays. This softkey does not apply to amplitude 
domain displays. 

LSPEC UNITS-Displays the linear spectrum units menu, which applies only to linear 
spectrum displays (VIEW INPUT and FLTRD INPUT menus). 

Remember that these units apply only to these traces. If the active trace is 
not appropriate, you will not see any change after making a selection in this 
menu. 

Orders CAL-used to enter orderscalibration in HzlOrd. For example, if 100 HzIOrd is 
the orders calibration, 100 Hz becomes the first order of revolution, 200 Hz 
the second order, ahd so forth. 

Orders (Revs)-selects orders as the basic horizontal unit for frequency domain dis- 
plays and revolutions for time domain displays. This softkey does not apply 
to amplitude domain displays. Orders are used to normalize the display to a 
given rate of revolution. Use Orders CAL to enter the orders calibration in 
HzIOrd. 

P SPEC UNITS-displays the power spectrum units menu, which applies to power 
and cross spectrum displays in the linear, log and time capture modes. In 
addition to the volts peak/RMS selction, this menu offers the choice of volts, 
volts2, VIJHz (JPSD), volts2 /Hz (PSD) and volts2s/Hz (ESD). 

RETURN-fedisplays the UNITS menu. 

RPM (Sec)-selects rotations per minute (RPM) as the basic horizontal unit for fre- 
quency domain displays and seconds for time domain displays. This unit is 
derived by multiplying the Hz units by 60 secondslminute. 

SWEPT UNITS-displays the swept units menu, which applies to power and cross 
e swept sine mode. In addition to the volts peaklrms 

ffers the choice between volts and volts2. 

TRACE TITLE-used to add titles to the active trace. Titles can contain up to 20 alpha- 
numeric characters and are plotted along with the display. When TRACE 
TITLE is pressed, the HP 3562A shifts into the alpha mode. In this mode, 
the keys are converted to their blue labels and the alpha menu is displayed. 
For instructions on using this menu, please refer to the beginning of this 
chapter. 
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UNITS (cont.) to UPPER LOWER 

V/ JHz (JPSD)-displays the trace in volts divided by the square root of the frequency 
(equivalent filter noise bandwidth), which is the square root of the power 
spectral density. 

V2IHz (PSD)-displays the trace in volts squared divided by frequency (equivalent 
filter noise bandwidth), which normalizes the power to 1 Hz. This is com- 
monly referred to as power spectral density. 

V2slHz (ESD)-displays the trace in volts squared times seconds (record length) 
divided by frequency (equivalent filter noise bandwidth), which normalizes 
the energy to 1 Hz. This is commonly referred to as energy spectral density. 

VOLTS-displays the trace in volts. 

VOLTS2-displays the trace in volts2. 

VOLTS PEAK-defines volts,,,, as the basic voltage unit. 

VOLTS RMS-defines volts ,,, as the basic voltage unit. 

UP--when the ENABLED indicator in the Entry group is on, the up arrow increments the active 
numeric entry. The amount of the increment depends on the variable being entered. 

UPPER LOWER-converts the display to the upperllower format. Trace A is displayed in the 
upper half, and trace B is displayed in the lower half. The upperflower format is also 
selected automatically when the A & B key is pressed. 
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VIEW INPUT 

VIEW 1FdPu-T-displays the view input menu, which are used to view the signals present at 
the inputs. These displays show the signals before they are filtered to the current fre- 
quency span or measured. Stored time capture and time throughput data can also be 
viewed with this menu when these features are active. The menu displayed when this 
is pressed depends on the mode and whether or not throughput is active. 

INPUT..SPEC 1-displays the frequency spectrum of the signal on Channel 1. This 
display shows the full-bandwidth (0-100 kHz) FFT of the input signal, 
regardless of the current frequency span. 

INPUT SPEC 2-displays the frequency spectrum of h e  signal on Channel 2. This 
display shows the full-bandwidth (0-100 kHz) FFT of the input signal, 
regardless of the current frequency span. 

INPUTTIME 1-displays the time domain signal on Channel 1. Because the view input 
displays are always at full-span, the input time displ~ys show an 8 milli- 
second time length (800 s 100 kt-k), regardless of the current time record 
length. This display can be used to verify the presence of an input and is 
also useful when'manually setting the input range. 

INPUT TlME 2-displays the time domain signal on Channel 2. Because the view 
input displays are always at full-span, the input time displays show an 8 milli- 
second time length (800 s 100 kHz), regardless of the current time record 
length. This display can be used to verify the presence of an input and is 
also useful when manually setting the input range. 

LINEAR SPEC-displays the linear spectrum of the time record outlined in the time 
buffer by the capture pointer. The frequency span of the spectrum is equal 
to the span at which the capturewas-made. 

NEXT RECORD-displqfs the next record of time data in the sctive thr~ughp~lt file. 
NEXT RECORD remembers the positions of the displayed files a d  dis- 
plays the next record in the active trace($. 

used in the throughput session. The starting point of the record is deter- 
mined by the Channel 1 trigger delay value. 

THRUPT TlME 2-recalls the first Channel 2 time record in the active throughput file 
into the active trace. The record length is determined by the frequency span 
used in the throughput session. The starting point of the record is deter- 
mined by the Channel 2 trigger delay value. 
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Chapter 12--Operating Reference 
VIEW INPUT (cont) to WINDOW 

TlME BUFFER-displays the time capture buffer. The length of the buffer display is 
equal to the number of records captured times one record length. For 
example, if 10 records were captured, and the recdrd length is 80 ms, the 
TlME BUFFER display is800 ms long. This is the display shown at the com- 
pletion of a time capture. 

TIME RECORD-displays the time record outlined in the time buffer by the capture 
pointer. The length of this record is always one time record (at the capture 
span). To view this information transformed to the frequency domain, use 
LINEAR SPEC. 

VIEW OFF-pauses the view input displays. This does not-interrupt the flow of the 
input signals to instrument, but merely disables display updating. VIEW 
OFF affects only the view input displays. 

VOLTAGE SELECTOR-selects 115 or 230 volt operation. Refer to Appendix A for instruc- 
tions on setting this switch and selecting the proper fuse for each setting. 

WINDOW-displaysthe window menu. A window is atime damah weighting function applied 
to the input signal to reduce leakage (the smearing of energy across the frequency 
spectrum caused by transforming signals that are not periodic in the time recod). The 
HP 3562A offers Hanning, flat top, uniform, force, exponential and user-defined win- 
dows. Note that windowing is applicable only to the linear resolution and time capture 
modes. (The log resolution mode uses a special, non-selectable window, and swept 
sine does not use a window.) Please see "Selecting Windows" in Chapter 1 for illustra- 
tions and details of each window type. 

EXPON CHAN 1-selects the exponential window for Channel 1. This window attenu- 
- --- 

ates the input signal at a decaying exponential rate determined by the 
specified time constant. Enter the time constant, from 3.9 ps to 1038s, using 
the Entry group. One example of using theexponential window is measur- 
ing lightly-damped systems that do not decay in one time record. The expo- 
nential window is displayed on the filtered input time record display (see 

EXPON CHAN 2-selects an exponential window for Channel 2. This window attenu- 
ates the input signal at a decaying exponential rate determined by the 
specified time constant. Enter the time constant, from 3.9 ps to lo3% using 
the Entry Group. One example of using the exponential window is measur- 
ing lightly-damped systems that do not decay in one time record. The expo- 
nential window is displayed on the filtered input time record display (see 
MEAS DISP). 
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Chapter 12-Operating Reference 
WINDOW (cont) 

FLAT TOP-selects the flat top window for both input channels. The flat top window 
offers greater amplitude accuracy but lower frequency resolution than the 
Hanning. It is generally used when a component's amplitude must be 
measured accurately, such as when'usinq a fixed sine stimulus. 

FORCE CHAN 1-selects the force window for Channel 1. This window passes the 
input signal for the specified amount of time then attenuates it to the aver- 
age value of the remaining data for the remahder of the time record. Enter 
the time width using the Entry group. To find the current record length, 
press STATE TRACE and look under FREQ: REC LGTH. The force win- 
dow is generally used in impact testing to cancel unwanted signals occur- - - 
ring before and after the actual impact. 

FORCE CHAN 2-selects the force window for Channel 2. This window passes the 
input signal for the specified amount of time then attenuates it to the aver- 
age value of the remaining data for the remainder of the time record. Enter 
the time width using the Entry group. To find the current record length, 
press STATE TRACE and look under FREQ: REC LGTH. The force win- 
dow is generally used in impact testing to cancel unwanted signals occur- 
ring before and after the actual impact. 

FORCEIEXPON-displays the menu for selecting force and exponentiai windows. 
Because the force and exponential windows are singlechannel, they can 
be mixed in two-channel measurements. If you select the frequency 
response measurement with the force window on one channel and expo- 
nential on the other, the channel for which you select the force window gets 
both the force and exponential windows. Chapter 1 offers more details. 

HANN-selects the Hanning window for,both input channels. The Hanning offers 
higher frequency resolution but lower amplitude accuracy than the flat top 
window. It is the most commonly used window and is usually applied in 
random noise measurements. 

- UNIFRM (NONE)-selects the-uniformWindow'fdr both chatinels. This window's rec- 
tangular shape does not attenuate any portion of the time record. The uni- 
form window is generally used with self-windowing functions such as burst 
and random chirps. 

USER SAVD 1-selects the time waveform stored in the SAVED 1 location (see SAVE 
RECALL) as the window to be applied to both channels. This must be a 
time domain waveform to be used as a window. Chapter 1 explains how to 
create and store user windows. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 12-Operating Reference 
X 

X-activates the X (horizontal) marker and displays its menu. When active, the X marker appears 
as an intensified dot. which is moved across the active trace(s) with the Markers knob. 
Marker bands can also be activated to identify portions of the trace and to make rela- 
tive measurements. You can enter X marker values immediately after pressing the X 

. key. See the description of the X VALUE key for details. 

HOLD X CENTER-used to mark off a band on the horizontal axis of the display. 
When HOLD X CENTER is active, the marker splits and expands sym- 
metrically around its original position as you rotate the Markers knob. The 
band can be expanded or contracted as long as HOLD X CENTER is 
active. When HOLD X OFF is pressed after a band has been marked, the 
band remains the same size but moves across the display when you turn 
the knob. To erase a band, press HOLD X CENTER, turn the knob coun- 
terclockwise until the band retracts to a single line, then press HOLD X OFF. 

HOLD X LEFT-used to mark off a band on the horizontal axis of the display. When 
HOLD X LEFT is active, the marker splits and expands to the right of its 
original position as you rotate the Markers knob. The band can be 
expanded or contracted as long as HOLD X LEFT is active. When HOLD X 
OFF is pressed after a band has been marked, the band remains the same 
size but moves across the display when you turn the knob. To erase a band, 
press HOLD X LEFT, turn the knob counterclockwise until the band retracts 
to a single line, then press HOLD X OFF. 

HOLD X OFF-performs one of two functions: 1) If one of the three HOLD X modes is 
active and a band has been expanded, pressing HOLD X OFF disables 
any further expansion or contraction of the band. Once this happens, turn- 
ing the knob moves the band across the display in the same manner as the 
single X marker. 2) If one of the three HOLD X modes is active and the band 
has been contracted to a single line, pressing HOLD X OFF erases the 
band and deactivates the HOLD X mode. 

HOLD X RIGHT-used tc mark off a band on the horizontal axis of the display. When 
HOLD X RIGHT is active, the marker splits and expands to the left of its 

same size but moves across the display when you turn the knob. To erase a 
band, press HOLD X RIGHT, turn the knob clockw~se until the band retracts 
to a single line, then press HOLD X OFF. 

SCROLL ON OFF-allows the entire trace to be scrolled through a magnifying "win- 
dow" defined by a HOLD X band. To use scrolling, press SCROLL ON, 
then outline a band using HOLD X CENTER, RIGHT or LEFT. Press HOLD 
X OFF then X MRKR SCALE to expand the trace inside the band. Rotating 
the Markers knob now scrolls the trace through the "window" outlined with 
the marker band. Please refer to   us in^ the Markers" in Chapter 8 for an 
illustrated example of scrolling. 
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Chapter 12-Operating Reference 
. X (cont.) to  Y 

X AUTO SCALE-automatically adjusts the horizontal scale to display all measured 
data. The Nichols, Nyquist and phase coordinates and the ORBITS TlvsT2 
measurement display have special autoscaling features; refer to "Scaling 
the Display" in Chapter 8 for more information. This softkey is duplicated in 
the SCALE menu for convenience. 

X MRKR SCALE-changes the horizontal scale to the range currently defined by the 
X marker. The marker must be active and in one of the HOLD X modes. 
Trace information erased when the scale changes is not lost when scaling to 
the marker band. The entire trace can be redisplayed by pressing X AUTO 
SCALE (assuming the trace has not changed). Note that this softkey is 
duplicated in the SCALE menu for convenience. 

X VALUE-used to move the X marker to a specific point on the trace. Press X VALUE, 
then enter the desired location; the units softkeys that appear are deter- 
mined by the type of display. To display an X. marker band, enter the lower 
and upper limits separated by a comma. You can also enter X values imme 
diately after pressing the X key. 

X.(indicator)-when this LED is on, the knob in the Markers group moves the X marker and 
operates with the softkeys in the X menu. 

X OFF-deactivates the X marker. Any markers readouts gathered with the marker are erased 
when the marker is deactivated. 

Y-activates they marker and displays its menu. When active, they marker appears as a single 
horizontal line on the display that is moved along the vertical a m  with the Markers 
knob. Marker bands can also be activated to identify portions of the trace and to make 
relative measurements. You can enter Y values immediately after pressing the Y key. 

- . See the description of the Y VALUE softkey for details. 

HOLD Y CENTER-used to mark off a band on the vertical axis of the display. When 
HOLD Y CENTER is active, the marker splits and expands symmetrically 
around its original position as you rotate the Markers knob. The band can 
be expanded or contracted as long as HOLD Y CENTER is active. When 

essed after a band has been marked, the band remains 
oves vertically on the display when you turn the knob. 

To erase a band, press HOLD Y CENTER, turn the knob counterclockwise 
until the band retracts to a single line, then press HOLD Y OFF. 

, 

HOLD Y LOWER-used to mark off a band on the-vertical axis of the display. When 
HOLD Y LOWER is active, the marker splits and expands upward from its 
original position as you rotate the Markers knob. The band can be 
expanded or contracted as long as HOLD Y LOWER is active. When 
HOLD Y OFF is pressed after a band has been marked, the band remains 
the same size but moves vertically on the display when you turn the knob. 
To erase a band, press HOLD Y LOWER, turn the knob counterclockwise 
until the band iei iz~ts to a single line, theii prsss HGLE Y OFF. 
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Chapter 12-Operating Reference 
Y (cont) to YES 

HOLD Y OFF-performs one of two functions: 1) If one of the three HOLD Y modes is 
active and a band has been expanded, pressing HQLD Y OFF disables 
any further expansion or contraction of the band. Once this happens, the 
band moves vertically on the display in the same manner as the single Y 
marker. 2) If one of the three HOLD Y modes is active and the band has 
been contracted to a single line, pressing HOLD Y OFF erases the band 
and deactivates the HOLD Y mode. 

HOLD Y UPPER-used to mark off a band on the vertical .axis of the display. When 
HOLD Y UPPER is active, the marker splits and expands downward from 
its original position as you rotate the Markers knob. The band can be 
expanded or contracted as long as HOLDY UPPER is active. When HOLD 
Y OFF is pressed after a band has been marked, the band remains the 
same size but moves vertically on the display when you turn the knob. To 
erase a band, press HOLD Y UPPER, turn the knob counterclockwise until 
the band retracts to a single line, then press HOLD Y OFF. 

Y AUTO SCALE-automatically adjusts.the vertical axis to obtain the optimum dis- 
play. The Nichols, Nyquist and phase coordinates and the ORBITS TlvsT2 
measurement display have special default scales; refer to "Scaling the Dis- 
play" in Chapter 8 for more information. This softkey is duplicated in the 
SCALE menu for convenience. 

... Y DFLTSCALE-adjusts the vertical scale to default value, which is determined by the 
input range setting and the type of measurement display. The Nichols, 

j Nyquist and phase coordinates and the ORBITS TlvsT2 measurement dis- 
play have special default scales; refer to "Scaling the Display" in Chapter 8 
for more information. This softkey is duplicated in the SCALE menu for 
convenience. - . 

- - 

Y MRKR SCALE-changes the vertical scale to the scale currently defined by the Y 
markers. The markers must be active and in one of the ho!d modes. Trace 
information erased when the scale changes is not lost and can be 

Y VALUE-used to move the Y marker to a specific point on the trace. Press X VALUE, 
then enter the desired location; the units softkeys that appear are deter- 
mined by the display coordinates. To display a Y marker band, enter the 
minimum and maximum values separated by a comma. You can also enter 
Y values immediately after pressing the Y key. . . 

Y (indicator)-when this LED is on, the knob in the Markers group moves the Y marker and 
loperates with the softkeys in the Y menu. 

Y OFF-deactivates the Y marker. Any marker readouts gathered with the marker are erased 
when the marker is deactivated. 

YES-used to accept time records in manual or timed previewing. When the instrument needs 
a yes or no answer, the 1 and 0 keys are automatically converted to YES and NO, 
respectively. Otherwise, these keys. represent 1 and 0. See the AVG key for information 
on the preview modes. 
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Chapter 12-Operating Reference 
X (cont.) to Y 

X AUTO SCALE-automatically adjusts the horizontal scale to display all measured 
data. The Nichols, Nyquist and phase coordinates and the ORBITS TlvsT2 
measurement display have special autoscaling features; refer to "Scaling 
the Display" in Chapter 8 for more information. This softkey is duplicated in 
the SCALE menu for convenience. 

X MRKR SCALE-changes the horizontal scale to the.range currently defined by the 
X marker. The marker must be active and in one of the HOLD X modes. 
Trace information erased when the scale changes is not lost when scaling to 
the marker band. The entire trace can be redisplayed by pressing X AUTO 
SCALE (assuming the trace has not changed). Note that this softkey is 
duplicated in the SCALE menu for convenience. 

X VALUE-used to move the X marker to a specific point on the trace. Press X VALUE, 
then enter the desired location; the units softkeys that appear are deter- 
mined by the type of display. To display an X marker band, enter the lower 
and upper limits separated by acomma. You can also enter X values imme 
diately after pressing the X key. 

X (indicator)-when this LED is on, the knob in the Markers group moves the X marker and 
operates with the softkeys in the X menu. 

X OFF-deactivates the X marker. Any markers readouts gathered with the marker are erased 
when the marker is deactivated: 

Y-activates the Y marker and displays its menu. When active, the Y marker appears as a single 
horizontal line on the display that is moved along the vertical axis with the Markers 
knob. ~arker'bands can also be activated to identify portions of the trace and to make 
relative measurements. You can enter Y values immediately after pressing the Y key. 
See the description of the Y VALUE softkey for details. 

HOLD Y CENTER-used to mark off a band on the vertical axis of the display. When 
1 In1 n \f P r k  t - r t - n  :- --A:. .- L- ---I.- --I:*- - -A  - . . - - -A-  - ---L-.--II . 
nuLu I b c l u  I rn 1s ~ L L I V C ,  LI ~t: I I I ~ I  ~ e i  ~ J I I L ~  dl IU e ~ p d r  lus s y ~  I II I ~ t ; ' ~ t l ~ ; d ~ y  

around its original position as you rotate the Markers knob. The band can 
be expanded or contracted as long as HOLD Y CENTER is active. When 

LD Y OFF is pressed after a band has been marked, the band remains 
same size but moves vertically on the display when you turn the knob. 

To erase a band, press HOLD Y CENTER, turn the knob counterclockwise 
until the band retracts to a single line, then press HOLD Y OFF. 

HOLD Y LOWER-used to mark off a band on the vertical axis of the display. When 
HOLD Y LOWER is active, the marker splits and expands upward from its 
original position as you rotate the Markers knob. The band can be 
expanded or contracted as long as HOLD Y LOWER is active. When 
HOLD Y OFF is pressed after a band has been marked, the band remains 
the same size but moves vertically on the display when you turn the knob. 
To erase a band, press HOLD Y LOWER, turn the knob counterclockwise 
until ihe band retiacts to a single line, then P~SSS H9LD Y OFF. 
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Chapter 12-Operating Reference 
Y (cont) to YES 

HOLD Y OFF-performs one of two fonctions: 1) If one of the three HOLD Y modes is 
active and a band has been expanded, pressing HOLD Y OFF d~sables 
anifurther expansion or contraction of the band. Once this happens, the 
band moves vertically on the display in the same manner as the single Y 
marker. 2) If one of the three HOLD Y modes is active and the band has 
been contracted to a single line, pressing HOLD Y OFF erases the band 
and deactivates the HOLD Y mode. - 

HOLD Y UPPER-used to mark off a band on the vertical .axis of the display. When 
HOLD Y UPPER is active, the marker splits and expands downward from 
its original position as you rotate the Markers knob. The band can be 
expanded or contracted as long as HOLDY UPPER is active. When HOLD 
Y OFF is pressed after a band has been marked, the band remains the 
sarrie size but moves vertically on the display when you turn the knob. To 
erase a band, press HOLD Y UPPER, turn the knob counterclockwise until 
the band retracts to a single line, then press HOLD Y OFF. 

Y AUTO SCALE-automatically adjusts the vertical axis to obtain the optimum dis- 
play. The Nichols, Nyquist and phase coordinates and the ORBITS TlvsT2 
measurement display have special default scales; refer to "Scaling the Dis- 
play" in Chapter 8 for more information. This softkey is duplicated in the 
SCALE menu for convenience. 

. Y DFLTSCALE-adjusts the vertical scale to default value, which is determined by the 
input range setting and the type of measurement display. The Nichols, 
Nyquist and phase coordinates and the ORBITS TlvsT2 measurement dis- 
play have special default scales; refer to "Scaling the Display" in Chapter 8 
for more information. This softkey is duplicated in the SCALE menu for 
convenience. 

Y MRKR SCALE-changes the vertical scale to the scale currently defined by the Y 
markers. The markers must be active and in one of the hold modes. Trace 
information erased when the scale changes is not lost and can be 
redisplayed by pressing Y DFAULT SCALE (assuming the trace has not 

nged). Note that this softkey is.duplicated in the SCALE menu for 

Y VA~UE-used to move they marker: to a specific point on the trace. Press X VALUE, 
then enter the desired location; the units softkeys that appear are deter- 
mined by the display coordinates. TO display a Y marker band, enter the 
minimum and maximum values separated by a comma. You can also enter 
Y values immediately after pressing the Y key. 

BP (indicator)-when this LED is on, the knob in the Markers group moves the Y marker and 
:operates with the softkeys in the Y menu. . . 

Y OFF-deactivates the Y marker. Any marker readouts gathered with the marker are erased 
when the marker is deactivated. 

YES-used to accept time records in manual or timed previewing. When the instrument needs 
a yes or no answer, the 1 and 0 keys are automatically converted to YES and NO, 
.respectively. Otherwise, these keys represent 1 and 0. See the,AVG key for information 
on the preview modes. 
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