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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measyrements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s
calibration facility, and to the calibration facilities of other International Standards Organization
members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product
to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to
HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that
the operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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

ASSISTANCE

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

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




SAFETY SYMBOLS

The following safety symbols are used throughout this manual and in the instrument. Familiarize
yourself with each of the symbols and its meaning before operating this instrument.

AN
7

CAUTION

Instruction manual symbol. The instrument will be marked with this symbol
when it is necessary for the user to refer to the instruction manual in order to
protect the instrument against damage. Location of pertinent information
within the manual is indicated by use of this symbol in the table of contents.

Indicates dangerous voltages are present. Be extremely careful.

The CAUTION sign denotes a hazard. It calls attention to a procedure which, if
not correctly performed or adhered to, could result in damage to or destruction
of the instrument. Do not proceed beyond a CAUTION sign until the indicated
conditions are fully understood and met.

The WARNING sign denotes a hazard. It calls attention to a procedure which,

if not correctly performed or adhered to, could result in injury or loss of life.

Do not proceed beyond a WARNING sign until the indicated conditions are
fully understood and met.

GENERAL SAFETY CONSIDERATIONS

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been
properly grounded through the protective conductor of the ac power cable
to a socket outlet provided with protective earth contact. Any interruption of
the protective (grounding) conductor, inside or outside the instrument, or
disconnection of the protective earth terminal can result in personal injury.

There are voltages at many points in the instrument which can, if contacted,
cause personal injury. Be extremely careful. Any adjustments or service pro-
cedures that require operation of the instrument with protective covers
removed should be performed only by trained service personnel.

CAUTION

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary
power circuitry has been adapted to the voltage of the ac power source.
Failure to set the ac power input to the correct voltage could cause damage
to the instrument when the ac power cable is plugged in.
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HP 70000 MODULAR MEASUREMENT SYSTEM
DOCUMENTATION OUTLINE

Instruments and modules of the HP 70000 Modular Measurement System are documented to varying levels
of detail. Modules that serve as masters of an instrument require operation information in addition to
installation and verification instructions. Modules that function as slaves in a system require only a subset
of installation and verification information. Service documentation is available for every module of the HP
70000 Modular Measurement System family.

USER MANUALS, SUPPLIED WITH MODULE

Installation and Verification Manual

Topics covered by this manual include installation, specifications, verification of module operation, and
some troubleshooting technigues. Manuals for modules that serve as instrument masters will supply
information in all these areas; manuals for slave modules will contain only information needed for slave
module installation and verification. Master module documentation may also include some system-level
information.

Operation Manual

Information in this manual usually pertains to multiple- and single-module instrument systems. The
Operation Manual describes manual operation of the module, with explanations of softkeys and their use.
Programming Manual

Information in this manual usuvally pertains to multiple- and single-module instrument systems. The

Programming Manual defines commands that enable remote operation of the module, and describes remote
command syntax.

SERVICE MANUAL, AVAILABLE SEPARATELY

Technical Reference

This manual provides service information for a module, including performance verification, adjustments,
troubleshooting, replaceable parts lists, replacement procedures, schematics, and component location
diagrams. For ordering information, contact an HP Sales and Service Office.

vi



GENERAL INFORMATION

Chapter 1
GENERAL INFORMATION

HOW TO USE THIS MANUAL

The HP 70700A Digitizer Operation Manual provides the necessary information required to operate a
digitizer system manually. It is not necessary to read this manual from cover to cover. However, it may be
useful to note what is in each chapter:

Chapter 1, General Information, provides descriptions of the digitizer system, the HP 70700A Digitizer
module, and front- and rear-panel features of an HP 70700A Digitizer module.

NOTE

Before any manual operations are performed with your digitizer system, it
must first be installed and configured properly. Refer to the HP 70700A
Digitizer Installation and Verification Manual for detailed instructions on
correct installation and configuration information.

Chapter 2, Functions, prepares the digitizer system for initial operation and describes general concepts that
pertain to the functional softkeys. This chapter also provides a complete and detailed description of all the
digitizer functions that are available. Figure 2-2, HP 70700A Digitizer Softkeys, outlines the menu structure
and indicates the functional softkey locations.

DIGITIZER SYSTEM OVERVIEW

A single-channel digitizer system consists of an HP 70700A Digitizer master module, an HP 70205A or
70206A Display, and an HP 70001 A Mainframe. Additional digitizer modules may be slaved to the master
module to provide a multiple-channel digitizer system. See Figure 1-1.

The digitizer system measures repetitive or transient waveforms with improved accuracy, resolution, and
dynamic range over other measurement techniques. With the use of the internal analog-to-digital converter
(ADC) combined with digital memory, a computer can be vsed to analyze the data, providing better results
and allowing automation. Simultaneous digitization and memory access are available (ie, as data is being
measured, the results may be accessed immediately with the use of a controller). Multi-channel operation
may be achieved by slaving multiple digitizer modules together, with the slave digitizer module
synchronized to the master digitizer module with the "clock out" and "sync out" signals.

Data is always digitized at a 20 MHz rate and then a digital detection algorithm is applied to "reduce" the
data before it is stored. The four detection modes that are available for selection are sample, peak, pit, and
alternate.

Interpolation may be used to provide a better visual display of high-frequency waveforms.

1-1
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Figure 1-1. Multiple-Channel Digitizer System

The digitizer system has triggering capabilities which are especially necessary when measuring single-shot
transient waveforms, These triggering capabilities are the functions of EITHER EDGE, ABOVE LEVEL,
BELOW LEVEL, or QOUTSIDE RANGE. Additionally, hysteresis may be used to adapt the triggering to
match the input signal.

The Random Event Capture mode retains up to 1000 trigger events of a measurement with a guaranteed
amount of pre- and post-trigger data for each event. There is no dead time between events, the time of the
event is always stored, and the event time may be queried from a controller without outputting the event
data. The memory is dual ported so that captured events may be examined while the measurement is still
proceeding.

The Equivalent Time Sampling mode provides a technique for looking at stable, periodic, repetitive signals
by using multiple trigger events to form a composite waveform. It will allow rise-time measurements of less
than 10 ns.

HP 70700A DIGITIZER MODULE OVERVIEW

The HP 70700A Digitizer is a 1/8-module with a 20 MHz sampling rate designed to work in an HP 70000
Series mainframe, It has both HP-IB (Hewlett-Packard Interface Bus) and HP-MSIB (Hewlett-Packard
Modular System Interface Bus) communication capabilities. The HP 70700A Digitizer can function in the
following configurations:

® Single-channel digitizer system (consisting of one module)

e Multiple-channel digitizer system (with one HP 70700A Digitizer functioning as a master to other HP
70700A Digitizer modules)

e Slave to an HP 70900A Local Oscillator when configured in an HP 70000 Series Modular Spectrum
Analyzer System
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e Single-channel digitizer instrument configured with an HP 70000 Series Modular Spectrum Analyzer
System (When the HP 70700A Digitizer is used in this configuration, it is not a slave of the spectrum
analyzer but is used to view the spectrum analyzer video output.)

The last configuration described above is essentially the same as a single-channel digitizer system. The
disadvantage of this configuration is that the spectrum analyzer and digitizer operate independently, so
sweep-time coupling and amplitude calibration are lost. However, the advantage of this configuration is
that it allows all the digitizer features, such as the Measure ALL function and the Random Event Capture
mode, to operate on the video output of the spectrum analyzer. Refer to the HP 70700A Digitizer
Installation and Verification Manual for diagrams of correct digitizer system configurations.

HP 70700A DIGITIZER FRONT-PANEL FEATURES

[ WP 70700A DIGITIZER

RATE 20 lhmplu/uc/@
STA

/DIE.ASURE

INPUT 1

AL

L
J™~~_ MODULE

LATCH

Figure 1-2. HP 70700A Digitizer Front Panel

LED Indicators
1. STATUS ACT indicates that the HP 70700A Digitizer is active. The ACTIVE LED lights when:
a. the keyboard of the display is allocated to the digitizer.

b. any Display function indicates the digitizer (e.g, when the cursor of the Display Address Map is at
the HP-MSIB address of the digitizer).

1-3
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c. a digitizer is a slave to another digitizer that is designated as a master module, and it is being used by
that master digitizer.

2. STATUS ERR indicates errors. (Refer to Chapter 5, Troubleshooting, in the HP 70700A Digitizer
Installation and Verification Manual))

3. HP-IB RMT indicates that the module is being remotely controlled and local control is disabled.

4, HP-IB LSN indicates a state in which the module is ready to accept information from the controller.

5. HP-IB TLK indicates a state in which the module is ready to send information to the controller.

6. HP-IB SRQ indicates a condition requested or set by the user (eg. errors, operation complete status,
power-on condition). Refer to Chapter 2 in the HP 70700A Digitizer Programming Manual,

Programming Fundamentals, for more information on the Service Request LED and the Standard Status
Data Structure.

7. MEASURE indicates that the module is making a measurznient.

Inputs

INPUT 1 (type BNC connector) can be utilized only when the HP 70700A Digitizer is used in a digitizer
system. Refer to Table 1-1 for more information about input selection and input impedance.

Table 1-1. HP 70700A Digitizer Input Selection and Input Impedance

HP 70700A Digitizer used in a digitizer system,
or as a digitizer instrument in a non-digitizer system:

Preset Input INPUT 1
Softkey-Selected Input INPUT 2
Preset Input Impedance DC Coupled 1 MQ
Softkey-Selected Input Impedance AC Coupled 1€,

or DC Coupled 502

HP 70700A Digitizer used as a slave to a non-digitizer master:

Preset Input INPUT 2
Softkey-Selected Input none
Preset Input Impedance DC Coupled 1 MQ
Softkey-Selected Input Impedance none
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Module Latch

The module hex-nut latch is used for installing the module in an HP 70000 Series mainframe. An 8 mm
hex-ball driver is required to turn the hex-nut latch.

HP 70700A DIGITIZER REAR-PANEL FEATURES

@& @K
—- IZNPUT
A

(+) HP 70700A (+1

AT/

—~®
e

"\ MAINFRAME/
MODULE

INTERCONNECT

Figure 1-3. HP 70700A Digitizer Rear Panel

Rear-Panel SMB Connectors

L.

HI SWP (High Sweep) is an input/output that is connected to HSWP of the HP 70900A Local Oscillator
when an HP 70700A Digitizer is used as a slave to an HP 70900A Local Oscillator in a spectrum analyzer
system. This connection is necessary to synchronize the digitizer and local oscillator and their starting
and stopping of measurements.

CLK OUT (Clock Qut) provides a TTL-level 20 MHz clock output. In a single-channel digitizer system,
the CLK OUT is connected to the CLK IN on the same module. In a multiple-channel digitizer system,
the CLK OUT of the master HP 70700A Digitizer module must be connected to both its own CLK IN
and the CLK IN of all of its slaves. (Refer to the HP 70700A Digitizer Installation and Verification
Manual, Chapter 2, for detailed instructions on correct installation and configuration information.)

CLK IN (Clock In) requires a 50% duty cycle, TTL-level clock input with a 10 MHz to 20 MHz
frequency. (See CLK OUT, above.)

INPUT 1 can be utilized only when the HP 70700A Digitizer is used in a digitizer system. The
front-panel INPUT 1 and rear-panel INPUT 1 are connected together and are electrically the same.
Refer to Table 1-1 for more information about input selection and input impedance.
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5. INPUT 2 can be utilized when the HP 70700A Digitizer is used in any type of configuration. When the
HP 70700A Digitizer is used in a digitizer system, INPUT 2 is preset "open" (i.e., no connection). Refer to
Table 1-1 for more information about input selection and input impedance.

6. EXT TRIG (External Trigger) allows an external input signal to be used to trigger the digitizer module
externally. The input signal must be TTL with a pulse width of at least one clock period, typically 50 ns.

(See SYNC OUT, below.)

7. SYNC OUT (Synchronizing Qutput) provides a TTL-level signal used to synchronize the HP 70700A
Digitizer slave modules of a multiple-channel digitizer system. In a multiple-channel digitizer system, the
SYNC OUT of the master HP 70700A Digitizer must be connected to the EXT TRIG inputs of the HP
70700A Digitizer slave modules. (Refer to the HP 70700 Digitizer Installation and Verification Manual,
Chapter 2, for detailed instructions on correct installation and configuration information.)

MAINFRAME/MODULE INTERCONNECT

The mainframe provides the power supply, HP-MSIB connections, and HP-IB connections for the HP
70700A Digitizer module through this mainframe/module interconnect.
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Chapter 2
DIGITIZER FUNCTIONS

This chapter describes the functions of the HP 70700A Digitizer that perform all digitizer operations. These
functions are accessed through softkeys via the display module.

The organization of this chapter first prepares the user for operation of the digitizer system. Then the
Softkey Overview presents general concepts that apply to the softkey menu structure and also briefly
describes the display screen status and annotation. Finally, for convenience, the softkeys are divided into
five groups according to their function: Measurement Control Functions, Display Functions, Marker
Functions, Measure Functions, and Utility Functions.

For each functional group, the Overview provides a listing of each softkey in that group with a brief
one-line functional description. After the Overview section, more detailed functional information follows
for each softkey. A brief summary of each section in this chapter is listed below.

Preparation For Digitizer Operation describes how to prepare the digitizer system for initial operation.

Softkey Overview describes general concepts that pertain to the softkeys and their functions.

Measurement Control Functions set up the parameters of a measurement. This group includes the
functions of the Channel 1, Timebase, Trigger, and Single or Continuous Sweep softkeys.

Display Functions format the display screen graticule, and determine trace length and number of
averaged traces.

Marker Functions enable time and voltage marker measurements.

Measure Functions enable automatic measurement of waveform parameters (eg, duty cycle,
frequency, period, etc.). The source of a signal may also be determined. AUTO SCALE and trace
manipulation functions (WAVEFORM SAVE and WAVEFORM MATH) are also included in this

group.

Utility Functions enable calibration and self-testing of the digitizer. The SAVE and RECALL STATEs
are also covered in this group.

Multiple Digitizer Functions describes how the softkey functions interact when more than one digitizer
module is configured in a system.

2-1



DIGITIZER FUNCTIONS

PREPARATION FOR DIGITIZER OPERATION

The display front-panel keys are necessary to access the functions of the digitizer system.
e The [DISPLAY] key accesses the entire Display Main Menu, which enables all the display functions.

e The [MENU] key accesses the functions of the selected master module, which access other softkeys at
a second-level menu, depending on their function.

e The [USER] key is not used in a standard digitizer system at this time.
The digitizer system must be properly installed and configured prior to performing any manual operations.
Refer to the HP 70700A Digitizer Installation and Verification Manual for correct installation and

configuration instructions for a digitizer system. Use the following procedure to prepare the digitizer for
operation.

1. Press the [DISPLAY] key on the display front panel to access the Display Main Menu.

2. Press the A softkey until the HP 70700A Digitizer is selected as the master module.

3. Press the [MENU] key to display the Main Menu of the digitizer, which consists of 13 softkeys.

NOTE

The INSTRUMENT PRESET [IP] key on the display front panel may be
used at any time to return the instrument to a power-on state where all
operating parameters are reset.

To return to the Main Menu from the second-level menu structure, press
the [MENU] or [«] key on the display front panel.
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SOFTKEY OVERVIEW

The HP 70700A Dng' zer softkey in Menu is shown in Figure 2-1. All softkeys on the Main Menu,
except for £, ' ; are designated by lower-case letters.
Lower-case le dicate that a Sub-level sof‘tkey menu exists for that particular softkey. Upper-case
letters indicate that there are no further sub-level softkey menus for that particular softkey.

SiNGLE A2 STRTUS: Running

SHEEP : ichan 1
CONT 1
SHEEP z
: gtimabas
AUTO E '
SCALE i3 itrigger
neasureé E ;dispiau
uaufornz I i
i it imarkers
save -5.88 us B.80 s 5.88 us
Chi= 258.88 mV/div 1.8@ us/div
wavfarm e
s utility
L1

Figure 2-1. HP 70700A Digitizer Softkey Main Menu
Generally, an underlined softkey indicates that that function has been enabled.

Softkeys are displayed depending on which menu level they reside in and whether the softkeys are
applicable to the currently defined measurement parameters. For example, the sof’ tkey of
the TRIGGER function only appears in the INTERNAL CHANNEL 1 trigger mode. When the

= trigger softkeys are selected, the softkey is not displayed.

For some softkey functions, data values are required. These may be entered using three methods: the
numeric key pad, the step up/down keys, and the RPG (rotary pulse generator) knob. If applicable, the use
of each method is described in the Data Input section following each softkey description.

NOTE

When the RPG knob is turned, its rate of change is determined both by the
measurement range and the speed at which the knob is turned, uniess
otherwise noted.

The active function block, located at the upper right-hand corner of the graticule, indicates which function
is enabled. The status function block, located at the upper left-hand corner of the graticule, indicates the
measurement status of the digitizer (eg, Running). Annotation at the bottom of the display screen and
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below the graticule reflects the status of parameters related to the state of the digitizer or to some

measurement function.

A graphic representation of all the HP 70700A Digitizer softkeys and how they relate to the overall Main
Menu of the digitizer is shown in Figure 2-2. Corresponding remote commands are described in the HP

70700A Digitizer Programming Manual.
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MEASUREMENT CONTROL FUNCTIONS

Measurement Control Functions establish the overall parameters of a measurement and include the
functions of the Channel 1, Timebase, Trigger, and Single or Conn uous Sweep softke s. These functions
may be accessed through the ; : -

on the Main Menu of the digitizer display screen.

The Channel 1, Timebase, Trigger, Single Sweep, and Continuous Sweep softkey functions are briefly
described below, and in more detail following the Overview section.

OVERVIEW
Az STATUS: Running volts / diwv:
PROBE T 750, 00% U CHAN 1
% YOLTS/
‘ oy
7 OFFSET
! ECL/TIL
SAHPLE 2 .fSﬂ
POS 3
PERK H
NEG AC/0L/
PERK 5790 us 7.80 5 5.0 us o0
Chi= 250.08 aV/div  1.88 us/div
ALTRNAT INPUT
PEAK 172
T —

Figure 2-3. CHANNEL 1 Softkey Menu

accesses other softkeys that control the measurement parameters of a selected channel that pertain
to the amplitude (voltage) of a waveform.

indicates the selected digitizer channel.

DIV sets the vertical axis range (amplitude) in volts.

T sets the level (amplitude reference, in volts) of the display midscreen.

SA automatically presets the OFFSET, VOLTS/DIV, and TRIGGER functions for taking
measurements of the ECL (emitter-coupled logic) and TTL (transistor-transistor logic) families or
for a spectrum analyzer.

¥ displays the trace data in either logarithmic or linear mode only when the SPECTRUM
LYZER mode is selected.
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or dc-coupled into 500

1/2 selects the input port connector to the digitizer to be either INPUT 1 or INPUT 2.

E allows entry of the divide ratio of the divider probe being used.

E enables the SAMPLE detector mode and retains the last digitized value (conversion) of each
sample interval

1K enables the POSITIVE PEAK detector mode and retains only the highest digitized value of
each sample interval.

enables the NEGATIVE PEAK detector mode and retains only the lowest digitized value of
each sample interval.

K enables the ALTERNATE PEAK detector mode and alternately retains the highest
and lowest digitized value of alternate sample intervals.

Az STRTUS: Running sec / div:
NORMAL 1000 o5 'SEC/DIV
HIXED : ‘DELAY
AND EVT| OLY REF
CRPTURE \ CENTER
guv /
SAHPLNG ;

—58 s 7.0 s % AT
Chi= 250.88 sVU/div  1.28 us/div

[MERU [ ]
Figure 2-4. TIMEBASE Softkey Menu

 enables access of the softkeys that control the horizontal axis.

sets the horizontal axis format when operating the instrument in either the time or frequency
domain.

sets the position of the trigger event with respect to the reference point defined by the DELAY
REFERENCE function.

sets the delay reference point at the center, right, or left graticule
edge. '

enables standard operation of the timebase mode.
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ED enables the waveform to be swept first at one sweep rate, and then at a second sweep rate, with
both sweep rates appearing on the display screen.

predefined paraineters are met. Each event (consisting of pre- and post-trigger data) is stored in
memory until memory is full.

CAPTURE rﬁbde to be recalled and dlsplayed

ME indicates the time elapsed since the last trigger event when RELATIVE TIME is

enabled. In ABSOLUTE TIME, the time elapsed is indicated with respect to a reference trigger
event.

' uses multiple trigger events to form a composite waveform, when very fast
repetitive signals are viewed.

POSITIV 42 STATUS: Running trigger level: RUTO
EDGE i LU TRG SHP
ety : HOLDOFF
Eéégm LEVEL
RBOVE E Vi
LEVEL T HEs]
BELOW + INTERNL
LEVEL - CHAN &
ouTSI : l
HHNEEBE : IEXTERNL
-5.088 us B.88 s 5.88 us
Chi= 258.82 mU/div  1.B8 us/div
LINE
[MENU [ ]

Figure 2-5. TRIGGER Softkey Menu

accesses softkeys that determine the criteria that must be met in order to trigger a measurement.

- /F When AUTO trigger is enabled, a sweep is initiated if no trigger criteria have been met
w1thm a certain time. In TRIGGER SWEEP, only a trigger initiates a sweep.

ol

sets the amount of time that triggers will be ignored after a measurement is begun.
sets the level (in volts) at which the measurement will be triggered.

sets a window that is a percentage of full-scale amplitude to prevent false triggering of an event.

29
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' in addition to LEVEL 1, sets the level (in volts) at which the measurement will be
riggered when the OUTSIDE RANGE function is enabled.

NCGL
(eg,

P arms the trigger for a single measurement with the currently-defined setup parameters

TS/DIV, trigger LEVEL, etc.).

P paliémeters (e.g. VOLTS/DIV, trigger LEVEL, etc.).

CHANNEL X FUNCTIONS

CHANNEL X accesses softkevs that control the measurement setup parameters that pertain to the
amplitude (voltage) of a waveform. When only one digitizer is configured in a system, CHANNEL X 1s
automatically indicated as CHANNEL 1. Thus, the CHANNEL 1 softkey menu is accessed when ch
pressed. See Figure 2-6.

softkey is pressed for the first time, the VOLTS/DIVISION function is the default active
function. If another softkey is selected and enabled at this time (e.g, OFFSET) and then other upper-level
sof tkeys manipulated, returning to the CHANNEL 1 softkey menu will then display the last active function
£7) as the default active function.

When two digitizer modules are configured in a system, the CHANNEL Y softkey is also available. The
Y softkey is automatically indicated as CHANNEL 2 and its softkey menu may be accessed
2 is pressed on the Main Menu. The CHANNEL 2 softkey menu is the same as the CHANNEL
enu, but the softkey functions and input connector ports apply only to the corresponding

channel.

When more than two digitizer modules are configured in a system, refer to Multiple Digitizers in this
chapter for detailed information on displaying more than one digitizer channel.
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NOTE

A maximum of four channels are available in a digitizer system that is
controlled from a display front panel.

4z STATUS: Running volts / div:
PROBE ' 4 750, 068 mU ;EHHN i
1 oLTS/
: w
OFFSET
T U e
SANPLE P
PO -
PERK 3
NEG IAC/DC/
PERK 598 s 5.00 5 50 us 0 0
Chi= 258.80 aV/div  1.88 us/div
ALTRNAT INPUT
PERK 172

Figure 2-6. CHANNEL 1 Softkeys

CHANNEL 1 or CHANNEL 2

When either one or two digitizer modules are configured in a system, CHAN 7 in the CHANNEL 1 sof tkey
menu indicates that Channel 1 is being viewed, and CHAN 2 in the CHANNEL 2 softkey menu indicates
that Channel 2 is being viewed.

When three or more digitizer modules are configured in a system, the CHA and CHA
indicate any combination of two different channels. This may be achieved by repeate
softkey until the desired digitizer channel that is available is selected. Then the ¢ .2 softkey
can pressed repeatedly until the second desired digitizer channel is selected. To display the selected
channel, the Display Functions must be used. (Refer to the Display Functions section in this chapter for
more detailed information on displaying channels.)

softkeys may
/ pressing the

For example, if four digitizer modules are configured in a system and the desired channels are 3 and 4,
press 7 until Channel 3 is selected, and then press CHA until Channel 4 is selected. Now channels
3 and 4 are available for accessing the softkeys that control the measurement setup parameters that pertain
to the amplitude of the waveforms on those channels.

Hints:

e No single channel can be dedicated to both CHANNEL function softkeys at the same time (e.g.
Channel 3 may not be displayed on both channels at the same time).

e Regardless of the number of digitizer modules configured in a system, only the master module
CHANNEL 1 is displayed at instrument preset.
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VOLTS/DIVISION

IV sets the vertical scaling (amplitude) of the display in volts. When the CHANNEL 1 softkey
menu has been selected for the first time, the instrument is preset with this function active. Refer to Figure
2-6.

V is enabled, the displayed units may either be V or mV. The preset value is 250.00 mV/div.

Data Input

The numeric key pad directly enters any number which must be terminated with the V or mV softkey.
The step up/down keys change the value of the VOLTS/DIVISION setting in a 1, 2, 5 step sequence.

The RPG knob changes the VOLTS/DIVISION setting in 5% increments.

OFFSET

The OFFSET function sets the level (amplitude reference) of the display midscreen in volts. The OFFSET
value is indicated midscreen at the left-hand side (or right-hand side, depending on system configuration) of
the graticule in volt units.

When the OFFSET function is enabled, the preset value is 0.00V.

Data Input
The step up/down keys change the OFFSET value in one-division increments.

The RPG knob changes the OFFSET value in 1% increments that depend on the VOLTS/DIVISION
setting.

In Figure 2-7, an example of a waveform that has been offset 500.00 mV from midscreen is displayed.

ECL / TTL / SPECTRUM ANALYZER

The £ softkey automatically presets the OFFSET, VOLTS/DIVISION, and TRIGGER LEVEL
for taking measurements of the ECL (emitter-coupled logic) and TTL (iransistor-transistor logic) families.
When SPECTRUM ANALYZER is enabled, the OFFSET, VOLTS/DIVISION, and INPUT coupling to the
digitizer are preset to display trace data as found on a spectrum analyzer.

NOTE

The TRIGGER LEVEL is only aifected for Channel 1.
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#p STRTUS: Running offset:
PROBE T I SHE.PEE oV CHAN 1
i oLTS/
.:_ DIv
T (OFFSET
LT gt i
+ IECL/TTL
SANPLE % 1738
POS r
PERAK / E
NEG E ‘AC/DC/
PERK 59 s 700 s 588w 0 ¢
Chi= 250.88 nmU/div  1.B8 us/div
ALTRNAT INPUT
PERK 1/4¢
[(FERU 17

Figure 2-7. OFFSET Mode Example

When ECL is selected, the VOLTS/DIVISION value is set to 200 mV/div and the OFFSET and TRIGGER
LEVEL values are set to —1.0V.

When TTL is selected, the VOLTS/DIVISION value is set to 1.0 V/div and the OFFSET and TRIGGER
LEVEL values are set to 1.6V.

When SPECTRUM ANALYZER is selected, the VOLTS/DIVISION value is set to 250 mV/div, the
OFFSET value is set to 1.0V, and the input coupling to the digitizer is set to dc into 1 megohm.

The SPECTRUM ANALYZER preset mode is used when the VIDEQ OUTPUT signal from a spectrum
analyzer is the input signal to the digitizer.

LOGARITHMIC / LINEAR

| displays trace data in either logarithmic or linear units without changing the reference level value,
when the SPECTRUM ANALYZER preset mode is selected via the ! softkey.

When the SPECTRUM ANALYZER preset mode is selected for the first time, trace data is displayed
logarithmically in which the top graticule is the spectrum analyzer reference level and the bottom graticule
is equal to reference level —100 dB. In a display of LINEAR units (unlogged data), the top graticule remains
the reference level, but the bottom graticule becomes 0V.

The LOG/LIN softkey is only available when the : /SA softkey is in the SPECTRUM ANALYZER
preset mod
AC/DC/50Q

2-13



DIGITIZER FUNCTIONS

Az STATUS: Running valts / dlv:
PROBE

WAWA
snw? \/ \/

CHAN
UOLTS/
v
/\ g
A e
/\ / [ oFFser
.ff'
ECL/TTL
\/ \" ;/ £38
\’)

bt b b

(=

POS ZINPUT COUPLING

PERK - Softkeus

NEG E \ Ac/pe/

PERK el 700 s 580 s 20 0
Chi 258.08 oV/div  1.08 us/div

ALTRNAT INPUT

PERK 1/ 2

HENQ I~

Figure 2-8. INPUT COUPLING Softkeys

INPUT 1/ 2

: 2 selects the input port connection to the digitizer to be either INPUT | on the front or rear
panel or INPUT 2 on the rear panel

At instrument preset, INPUT 1 is preset.

PROBE

The PROBE softkey function allows entry of the divide ratio value of the divider probe being used.

Data Input
The numeric key pad directly enters any number which must be terminated with the ENTER softkey.
The step up/down keys change the divide ratio in a [, 10, 100 step sequence.

The RPG knob also changes the divide ratio in a 1, 10, 100 step sequence.

SAMPLE, POSITIVE PEAK, NEGATIVE PEAK, and ALTERNATE PEAK Detector Modes

Four detector modes for sampling a waveform are: SAMPLE, POSITIVE PEAK, NEGATIVE PEAK, and
ALTERNATE PEAK. The mode that is active is underlined. See Figure 2-9.

In normal operation, the SAMPLE mode is enabled.

The detector modes help display the frequency and number of occurrences of a waveform when using
slower sweep rates.
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To determine the sample interval when using any of the detector modes, the waveform is divided into
regularly-spaced intervals based on the TRACE LENGTH. When the timebase has been set up so that more
than one 20 MHz conversion (digitized value) occurs in a sample interval, the detector mode may be
selected to specify which conversion is stored in memory. Refer to the four detector-mode softkey
descriptions below for more detailed information on how each mode operates.

4z STATUS: Running volts / div:
PROBE T 250, 900 a0 “CHAN
I VOLTS/
i o
‘:7‘//\ /\ OFFSET
: N\ oL
- YA
POS $ ;
PERK i
NEG | I 'AC/DL/
F ‘e
FERK W 700 : 580 us o0 ¢
hi= 258.99 aV/div  1.80 us/di
AR B8 aU/div  1.B8 us/div INPUT
PEAK 172
[MERU T 1
Figure 2-9. Detector Modes
SAMPLE retains the last conversion in each sample interval.

K retains only the highest value of data in each sample interval.
EAK retains only the lowest value of data in each samiple interval,

K alternately retains the highest and lowest values of data within the sample interval
The highest value consists of the highest value since the last POSITIVE PEAK was kept; likewise, the
lowest value consists of the lowest value since the last NEGATIVE PEAK was kept.

The sample interval for the ALTERNATE PEAK mode is twice as large as those for each
POSITIVE PEAK and NEGATIVE PEAK sample interval, but overlaps them by half. This is to
ensure that no information is overlooked as the POSITIVE PEAK and NEGATIVE PEAK values
are retained alternately.

Hints:

® In general, it cannot be determined whether a POSITIVE PEAK or NEGATIVE PEAK value occurs
first when using the ALTERNATE PEAK detector mode.

® Viewing a displayed waveform in the ALTERNATIZ PEAK detector mode may cause it to appear
R softkeys to set

the left- hand graticule to 0.00s.
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Example:

The waveform displayed in Figure 2-10 can be viewed very easily at a sweep rate of 2.00 us/div.

4z STRTUS: Running volts 7 diw:
PROBE T 250.5E0 av “CHRN
z oLTS/
: o
T OFFSET
T ECL/ATTL
SAMPLE E‘ 75
POS ::
PEAK i
NEG E éﬂcrgr_f
FEAK éIE.BgsgsB 08 s s 0
hi= B8 nl/di i /di
ALTRNAT al/div 2,88 us/div —
PEAK 1782
[HERU | |

Figure 2-10. Waveforia Example

To view more than one complete cycle of the waveform and to determine how often the cycles occur, the
sweep rate must be decreased. Figure 2-11 displays the waveform swept at a rate of 50.00 ms/div.

The sample rate has changed, resulting in the sample points’ "missing" the waveform. Therefore, the high
and low data values that define the waveform are not displayed because they occur between the actual
data values being sampled.

4g STATUS: Running valts / div:
PROBE | T250.980 al CHAN 1
I VOLTS/
i v
5 * {OFFSET
: [ECL/TTL
: /SR
POS 2
PERK :
NEG E AC/0L/
PERK 355708 us 5005 250,80 a5 20 U
Chi= 258.88 aV/div 58.08 =s/div
ALTRNAT INPUT
PEAK Y
[HERU | |

Figure 2-11. SAMPLE Mode at 50.00 ms/div
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Since it is known that there is a positive-going portion of the waveform, using the POSITIVE PEAK mode
indicates the top half of the waveform and the frequency of the cycles. See Figure 2-12.

#Ap STATUS: Running valts / div:
PROBE | T 250,607 oV CHAN 1
_ 1 VoL TS/
3
5 OFFSET
.i h = L
000 T
: + {ECL/TTL
SRPLE : B
FERK :
NEG I AC/DC/
PERK 355790 e 7,90 5 359,00 ns 0
Chi= 258.88 sU/div 58.88 ms/div
ALTRNAT INPUT
PEAK 172

Figure 2-12. POSITIVE PEAK Nlode at 50.60 ms/div

Since it is known that there is a negative-going portion of the waveform, using the NEGATIVE PEAK
mode indicates the bottom half of the waveform and the frequency of the cycles. See Figure 2-13.

Ag STATUS: Running volts / div:
PROBE | z 250,808 oV CHAN {
: VOLTS/
i w
OFFSET
_______ _—
1 /SR
POS
PERK :
NS : e/
ERK  3STTR s 7.00 5 350,80 75 0 U
Chi= 256.88 aU/div 56.08 ms/div
ALTRHAT INPUT
PERK 172
HENU

Figure 2-13. NEGATIVE PEAK Mode at 50.00 ms/div

Using the ALTERNATE PEAK mode will indicate both the upper and lower portions of the waveform.
See Figure 2-14.
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4g STATUS: Running volts 7 div
PROBE TS e CHAN ¢
z VOLTS/
3 omv
IOFFSET
¥ H_ U E
- ECL/ATTL
SAMPLE f 2
POS
PERK :
NEG ; E RAC/DL/
PERK 3539 ms 5,00 5 250,80 5s o0 !
Chi= 258.88 al/div 58.88 ms/div
ALTRNAT INPUT
PEAK 1782
HENU |

Figure 2-14. ALTERNATE PEAK Mode at 50.00 ms/div

TIMEBASE FUNCTIONS

The TIMEBASE functi
is displayed when i

ccesses softkeys that control the horizontal axis. The TIMEBASE sof: tkey menu
is pressed.

When the | softkey is pressed for t irst time, the SECONDS/DIVISION function is the default
active function. If another softkey (eg, | ’) is selected and enabled at this time and then other
upper-level softkeys manipulated, returning to the TIMEBASE sof tkey menu displays the last active
function (D ) as the default active function.

The TIMEBASE function is preset to operate in the time domain at instrument preset.

4z STATUS: Running sec / div:
NORMAL i T.08F us [SEC/DIV
MIXED z iDELHY
RND EVT : OLY REF
CAPTURE CENTER
EQUIV T 0 I ?
SANPLNG - i

TS s T80 s 500 o5

Chi= 256.88 nUsdiv  1.88 us/div

HENU | ]

Figure 2-15. TIMEBASE Softkeys (Time Domain)
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Ao STRTUS: Single sweep gee / div:
NORMAL [ | R T{89.580 us | TTISEC/DIY
HIXED +——— : — iRy
RND EVT. L | DLY REF
CAPTURE ] T ICENTER
EQUIV T |
SAHPLNG

Figure 2-16. TIMEBASE Softkey (Frequency Domain)

SECONDS/DIVISION

NOTE

The setting of the SECONDS/DIVISION function is the same for all
channels and is only available when not in the MIXED timebase mode.

/ sets the horizontal axis (time) in seconds when operating the instrument in the time domain. The

mstrument is preset with this function enabled when the TIMEBASE softkey menu has been selected for
the first time. Refer to Figure 2-15.

time domain.

When operating the instrument in the frequency domain, the SEC/DIV softkey can be used to change the
frequency span. The frequency span is determined indirectly by the following:

sampling rate = TRACE LENGTH + (10 x SECONDS/DIVISION)
The frequency span is then determined as one-half the wampling rate, which is the same as the stop

frequency. The frequency span can therefore be changed by entering the appropriate SECONDS/DIVISION
value to achieve the desired stop frequency.

When is first enabled in the frequency domain, the stop frequency is preset to a maximum of 10
MHz (frequency span), which is equivalent to a sampling rate of 20 mega-samples/second. The annotation
below the graticule is frequency-related with respect to the frequency domain.
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NOTE

When operating the instrument in the frequency domain, the stop
frequency preset value is set to 10.00 MHz only if the internal clock or an
external clock of 20 MHz is used.

Data Input

The numeric key pad directly enters any number which must be terminated with the .
softkey.

The step up/down keys change the value of the SECONDS/DIVISION setting in a 1, 2, 5 step sequence.

The RPG knob changes the value of the SECONDS/DIVISION setting in 5% increments.

Hint:

® Viewing a displayed waveform at a slower sweep rate may cause it 10 appear unstable. The waveform
may be stabilized by using the D ' EF: CENTER softkeys to set the left-hand graticule
to 0.00s.

¥ softkey sets the position of the trigger event wi.h respcct 1o the reference point defined by the
EFERENCE function.

is set to 0.000s at instrument preset.

See Figure 2-17 for an example of a delayed trigger event.

NOTE

The DELAY function is available in any mode éxcepl the MIXED timebase
mode.

Data Input

The numeric key pad directly enters any number which must be terminated with the
softkey.

The step up/down keys change the DELAY value in increments of one-division steps that depend on
the SECONDS/DIVISION function.

The RPG knob changes the DELAY value in increments of oue-point steps that depend on the TRACE
LENGTH function.
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#p STRTUS: Runnin delay from trigger:
NoRmAL : TR SEC/DIV
HIXED £ DELRY
AND EUT T LY REF
CAPTURE . i [CENTER
Chi= .. | i
ety 1 S0 Y || : f
SAHPLNG | z {
-2.98 us E.EEB us #.:90 us.
Chi= 250.08 mU/div  1.B8 us/div
(RENU T

Figure 2-17. DELAYed Trigger Event

DELAY REFERENCE CENTER / RIGHT / LEFT

 softkey sets a trigger event delay reference with respect to the center, right, or left
grat:cule edge. This function can be operated in conjunction with the DELAY function above.

The three selections of DELAY REFERENCE may be accessed by pressing the
repeatedly. The current status of this function is indicated by the softkey selection.

NOTE

The DELAY REFERENCE function is available in any mode except the
MIXED timebase mode.

NORMAL Timebase Mode

! softkey function enables a signal to be swept at one sweep rate for the entire sweep time.
Also, this softkey function must be used to disable the MIXED, RANDOM EVENT CAPTURE, and
RANDOM REPETITIVE SAMPLING timebase modes,

The instrument is preset with the NORMAL timebase mode active.

MIXED Timebase Mode

softkey function enables the first portion of the signal to be swept at one sweep rate and the
second portion of the signal to be swept at a second sweep rate with both sweep rates appearing on the
same display screen.
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When the MIXED mode is enabled, the sweep rat
be set independently of each other by using the C/DI}
POSITION function indicates the point in time on the horlzontal axis at whlch the second sweep rate
begins. This point is indicated by the "switch at" annotation near the bottom of the display screen.

f the first and sec d portlons of the waveform can

The time annotated at the lower-right graticule edge indicates the sum of the two sweep rates, which is
determined by:

(1st SEC/DIV x # of divisions of Ist portion) + (2nd SEC/DIV X # of divisions of 2nd portion).

See Figure 2-18 for an example of a waveform displayed in the MIXED timebase mode.

4z STATUS: Running ; 1st sec / diw: 18T
NORHAL [ o ISEc/o1Y
HIXED 1
RND EUT
CAPTURE
—_— . - . el
SAHPLNG

e
e
ST =S Sa v
. |
[T |
-z:
o —GAERAE]
=
L i
]

B.80 s skitch at 36.88 us 2590 us
Chi= 258.88 nV/div 1B.B8 us/div

RENU
Figure 2-18. MIXED Timebase Mode
FIRST SECONDS/DIVISION and SECOND SECONDS/DIVISION
The and £ V softkeys set the sweep rate of the first and second portions of the

displa depen ch other. Similar to the SECONDS/DIVISION function, these two
softkeys set the horizontal axis to seconds. See Figure 2-18.

The total time the measurement takes is indicated by the end-time, The end-time is the sum of the tweo
sweep rates and is annotated at the lower right-hand graticule edge.

V softkeys arc only available in the MIXED timebase mode of

opera

Data Input

softkey.

The step up/down keys change the value of the FIRST and SECOND SECONDS/DIVISION functions
in a 1, 2, 5 step sequence. .

The RPG knob changes the FIRST and SECOND SECONDS/DIVISION functions in 5% increments.
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DELAY POSITION

The DELAY POSITION function indicates the position on the display screen at which the second sweep
rate begins when the instrument is being operated in the MIXED timebase mode. The DELAY POSITION
range is set so that the left-hand graticule edge is 0 and the right-hand graticule edge is 1.0. The delay
position status is annotated as "switch at" located at the lower center graticule edge. Refer to Figure 2-18.

. softkey is set to 0.50.

The preset value of the

The DELAY POSITION function is only available in the MIXED timebase mode of operation.

Data Input

The numeric key pad directly enters any number which is rounded off to the nearest appropriate value
every eighth point in the trace length.

The step up/down keys change the wvalue of the DELAY POSITION setting in increments of
one-division steps.

The RPG knob changes the DELAY POSITION setting in increments of 0.01, or eight points/trace
length, whichever is larger.

Hint:

® It may be difficult to use the DELAY POSITION softkev to inspect a trigger event more closely. The
steps required to "zero in" on a particular portion of the waveform may not be available because of
the coarse tuning that occurs with eight-point steps. Better stepping resolution may be achieved by
increasing the trace length. However, when increasing the trace length, the SECONDS/DIVISION
function is affected proportionally; therefore, the use of faster sweep rates is restricted.

RANDOM EVENT CAPTURE

j £ "captures" every successive trigger event of a measurement, sequentially, as long as the
parameters are met. Each event (consisting of pre- and post-trigger data) is stored in memory
until memory is full.

The number of trigger events that may be saved in memory is determined by the trace length, pre-trigger
data, post-trigger data, and spacing of the trigger events. The "trigger event" number displayed in the active
function annotation indicates which event is being displayed. All trigger events are saved in memory, in
sequential order, until memory is full Memory is full when "Measurement done" appears in the status
function block at the upper left of the graticule.

The "dTrg" (delta trigger) time located in the lower right-hand corner of the display screen indicates how
much time has elapsed since the last event (ie, the time between two adjacent trigger events).

When / is enabled, the TRIGGER EVENT softkey function is automatically enabled and
preset to 1. The : softkey recalls and displays any specific trigger event for viewing. Refer
to the TRIGGER EVENT softkey description below for {u.ther information.
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Example:

The waveform displayed in Figures 2-19, 2-20, and 2-21 demonstrates the RANDOM EVENT CAPTURE
mode. As indicated in the sequence of figures, each trigger event is saved and may be recalled for viewing
by using the ; softkey function.

4p STATUS: Measurement done Trigger event:

NORMAL T i ISEC/DIV
MIXED | : IDELRY
| ; ?
RND EUT 3 DLY REF
CAPTURE ] |\CENTER
=—Cn= . T .
gQuiv T PRV
SAMPLNG e
§ IRIGGER
“59.90 us 7,00 s 50,00 o5 L
Chi= 250.88 aV/div 10.88 us/div dlrg= 773.68 us
REL/ABS
THE
CENT ]

Figure 2-19. Trigger Event #1

42 STRTUS: Measurement done  Trigger event:
C 2

NORMAL SEC/DIV
HIXED iDELAY
RND EUT DLY REF
CAPTURE CENTER
Chi= .
REP i T :
PLE | -
i TRIGGER
50,90 o5 5.60 5 50,60 os ClEML
Chi= 258.88 nU/div 18.88 us/div  dTrg= 14.28 us
REL/ABS
TIFE
MENU

Figure 2-20. Trigger Event #2
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4z STRTUS: Measurement done Trigaer event:

NORHAL T 1SEC/DIV
HIXED énmv
RND EVT: 3 LY REF
CRPTURE . _ ICENTER
EQuIy T 000 ¥ ' F _
SAHPLNG | 4

J

-38.88 us 8.88 s 58.88 us

Chi= 250.80 nU/div 18.88 us/div  dTrg= 14,48 us
REL/RBS
TINE

HERU | |

I R

|TRIGGER
-EVENT

Figure 2-21. Trigger Event #3

NOTE

The TRIGGER EVENT and RELATIVE /| ABSOLUTE TIME functions are only
available when operating the instrument in the RANDOM EVENT CAPTURE
mode.

TRIGGER EVENT

recalls any trigger event that was saved in memory in the RANDOM EVENT CAPTURE
mode. The trigger event number, located in the active function annotation, indicates which trigger event is
displayed.

Since the number of trigger events stored is affected by the TRACE LENGTH and DELAY POSITION
functions, a specific trigger event may never occur; hence, if the selected trigger event has not occurred, the
display screen is blanked. For example, Trigger Event #265 may be entered for display. However,
depending on the TRACE LENGTH and DELAY POSITION settings, the digitizer memory may become
full before Trigger Event #265 is acquired. If this occurs, the display screen will be blanked even though the
active function annotation indicates that Trigger Event #265 should be displayed.

s automatically enabled and preset to 1 only when the RANDOM EVENT CAPTURE

Data Input

The numeric key pad directly enters any trigger event number that is to be displayed and must be
terminated with the £ softkey.

The step up/down keys change the trigger event number by one with each step.

The RPG knob changes the trigger event number by onc.
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RELATIVE /| ABSOLUTE TIME

RELATIVE TIME mode indicates how much time has elapsed since the last trigger event (ie, time between
two adjacent trigger events). ABSOLUTE TIME mode indicates how much time has elapsed with respect to
a specific trigger event. The time elapsed is indicated by the "dTrg" (delta trigger) annotation located near
the bottom right-hand corner of the display screen.

RELATIVE TIME mode measures the elapsed time between the currently-indicated trigger event and its
previous trigger event.

ABSOLUTE TIME mode indicates the elapsed time as either positive or negative with respect to a specific
trigger event. If a new trigger event is desired as a reference, the ABSOLUTE TIME mode must first be
disabled by switching to the RELATIVE TIME mode. While in the RELATIVE TIME mode, the desired
trigger event must be selected and then the ABSOLUTE TIME mode re-enabled. This allows the "dTrg" time
annotation to be reset to 0.00s as a reference for the new trigger event.

The

E softkey function is only available when in the RANDOM EVENT CAPTURE mode.

Refer to Figure 2-22 for an example of the RELATIVE TIME mode which displays the elapsed time
between Trigger Events 3 and 4.

Refer to Figure 2-23 for an example of the ABSOLUTE TIME mode which indicates the time elapsed from
the reference, Trigger Event 2, to Trigger Event 5.

4z STATUS: Measurement done  Trigger event:
f 3 q

HORMAL SEC/DIV
i ?

HIXED DELAY

AND EVT LY REF

CAPTURE CENTER

EQuw T

SAMPLNG | -

it

190,90 us .00 s 100,08 us oEhl
Chi= 250.88 nV/div 28.88 us/div  dlrg= 20.88 us
REL/ABS
TIHE
[(ERUT ]

Figure 2-22. RELATIVE TIME Mode
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Ap STATUS: Measurement done  Trigger event:
NORMAL | . 5

1SEC/DIV
MIXED | \DELRY

RND EVT|

OLY REF

CAPTURE [CENTER
EQUIV T | .
SAMPLNG | k

; TRIGGER

TR 180,98 us CEhl
Chi= 258.88 nV/div 28. 35 usfdlv dTrg= EB.Y48 us

MENU |

Figure 2-23. ABSOLUTE TIME Mode

EQUIVALENT TIME SAMPLING

The | softkey function provides a technique for looking at stable, periodic, repetitive
51gnals (typically at very high frequencies) by using multiple trigger events to form a composite waveform.

For each trigger event in the sequence, the sample points ure determined with respect to the moment at

which the trigger event occurs. These sample points are then accumulated to display the composite
waveform of the signal.

For this function to operate properly, the following conditions must be met: the signal must be repetitive,
the trigger events must be equally spaced in time, the fundamental must be less than 10 MHz, the waveform
phase jitter must measure less than approximately one-half of the SECONDS/DIVISION setting over the
measurement time, and the input frequency cannot be within approximately 1% of a sub-multiple of the
sample clock.

After the EQUIVALENT TIME SAMPLING measurement is complete, the composite waveform can be
used by the Measure Functions or the Marker Functions for evaluation.

NOTE

SINGLE SWEEP mode must be used to capture a single and complete
composite waveform for manipulation by other functions.

Hints:

® To use the Measure or Marker Functions effectively, the EQUIVALENT TIME SAMPLING
measurement must be performed in the SINGLE SWEEP mode.
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e If the TRACE LENGTH function is in AUTOMATIC, the range for the SECONDS/DIVISION setting
is from 10.00 ns to 100.00 ns. It should also be noted that if the TRACE LENGTH is MANUALly set
to smaller values, the SECONDS/DIVISION setting decreases accordingly.

RP softkeys to reduce

high frequency noise and small amounts of phase _]ltter.

Example:

Figure 2-24 displays a waveform that is periodic and repetitive at a sweep rate of 20 ns/div. Using the
EQUIVALENT TIME SAMPLING function can provide a better representation of the signal. See Figure
2-25.

4z STRTUS: Running sec / div:
NORMAL ° T THY WOF 15 SEC/DIV
HIXED ': DELHY
RND EUT ; LY Rg
CRPTURE : ICENTER
EQUIV T ' T % '
SANPLNG I

=) -|-| N = I

-500.80 500.98 ns
Chi= 250.88 aV/div 168, aa na/div
[MENU ]

Figure 2-24. Periodic and Repetitive Signal

4z STATUS: Computing 2 sec / div:

NORMAL | TS0 GUF s SEC/DIV

MIXED | |DELAY

RND EVT ] oLy REF

CAPTURE ICENTER
C:M=.'...;....;......' : : : :

EQUIV T -

SAHPLNG

[
e
=
<=
J—
!flillllL T

5000 s 7.0 s 256.08 ns
Chi= 250.88 aV/div 50.80 ns/div

(MERUT ]

Figure 2-25. EQUIVALENT TIME SAMPLING Enabled
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TRIGGER FUNCTIONS

The TRIGGER function accesses softkeys used for determining the criteria that must be met in order to

dh

trigger a measurement. The TRIGGER softkey menu is displayed when {#:tg 2t is pressed. See Figure 2-26.

Trigger criteria determine when a measurement occurs. When a defined trigger source satisfies the defined
trigger criteria, a trigger event occurs.

The origin of the trigger source is defined as one of the following: INTERNAL, EXTERNAL, or LINE.
Examples of trigger criteria are POSITIVE EDGE and NEGATIVE EDGE triggering.

When I is pressed for the first time, LEVEL is the default active function. If another softkey (eg.,
is selected and enabled at this time and then other upper—level softkeys pressed, returning to the

R softkey menu will display the last active function (HG ) as the default active function.

An example of a trigger event is displayed in Figure 2-27. The trigger source has been defined as
INTERNAL. The criteria for when the trigger event occurs are the POSITIVE EDGE of the signal and a
trigger LEVEL of 0.00V.

POSITIV 4z STRTUS: Running trigger level: AUTO
EDGE B.08 TRG SHP
NEGATIY HOLDOFF

EDGE

W T S

EITHER |

EDGE
ABOVE T A
LEVEL _E_ \/ \/EHYST
BELOK 3 INTERNL
LEVEL | i (CHAN 1
OUTSIOE | i ;
T (EXTERNL
RANGE 2 g3 s 5.00 s 5,80 us
Chi= 250,88 aV/div  1.88 us/div
LINE
R ]

Figure 2-26. TRIGGER Softkeys

AUTO / TRIGGER SWEEP

- /P softkey determines whether a trigger sweep will be forced if no triggering event
occurs within a certain time.

AUTO triggering allows a given amount of time, approximately 150% of the entire sweep-time setting, for a
trigger event to occur. If a trigger has not occurred at the end of this time, a trigger is 'f orced" and a sweep
taken.

TRIGGER SWEEP mode waits indefinitely for a trigger event to occur.

The default condition at instrument preset is AUTO triggering. The AUTO / TRIGGER SWEEP function
is only available in the NORMAL or MIXED timebase mode.

2-29



DIGITIZER FUNCTIONS

POSITIY A2 STRTUS: Running trigger level: AUTO
EDGE ; 6.2 v TRG WP
NEGATIV Trigger

EDGE Event

| L B B I T R
x
=1
=
L
=
=
-

o — o
[a) m o
— = o
L= m <
£ = — m
TS R B R
<
= -
= o
™ -
o
=
—

LEVEL | CHEN §
OUTSIDEé
3 EXTERNL
RANGE -5.88 us B.80 s 5.BB us
Chi= 250.88 nVUs/div  1.88 us/div
LINE
LHENU | |

Figure 2-27, Trigger Event Example

HOLDOFF

F sets the amount of time after a trigger during which subsequent triggers will be ignored.

The HOLDOFF function is only available in the NORMAL or MIXED timebase mode.

Data Input

softkey.

The step up/down keys change the HOLDOFF value in increments of 0.1s.

The RPG knob changes the HOLDOFF value in increments of 10 ms.

LEVEL /LEVEL 1

; . sets a level, in volts, at which the measurement will be triggered. The trigger LEVEL may only be
set for an internal Channel 1 trigger source.

The value of the trigger LEVEL is indicated by a marker on the display screen.
The preset value of the LEVEL function is 0.00V.

When the OUTSIDE RANGE function has been selected, the
The

softkey.
1 function remains the same as the LEVEL function, but it now operates in conjunction with
softkey to set the specified range for the OQUTSIDE RANGE function.
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Data Input

The step up/down keys change the LEVEL 1 value in i.icrements of one division.

The RPG knob changes the LEVEL 1 value in increments of 1% of the voltage range.

HYSTERESIS

creates a hysteresis window to prevent false triggering,

Figure 2-28 illustrates an example of an occurrence of a false trigger event. Figure 2-29 illustrates an
example of correct triggering when using the HYSTERESIS function.

POSITIV A2 STATUS: Running trigger level: AUTO
EDGE SR TRG suP
NEGRTIU T FALSE TRIGGER —
EDGE z POINT %HULDUFI‘
EITHER z
COTANAR/AWAW™
j'ff ..&;iuz_ el j:"%;
ABOVE -
LEVEL i \ i
BELOK i INTERNL
LEVEL i CHAN 1
s -
-7.58 us 8.88 s 7.58 us
Chi=  1.75 Uzdiv 1.58 us/div
LINE

MENU
Figure 2-28. False Triggering on a Negative Edge

False triggering potentially occurs when the input signal is noisy. As indicated in Figure 2-28, a false trigger
event may occur when a noise spike takes place at the same point as the set trigger LEVEL. Since the noise
spike has a negative slope that extends above the trigger LEVEL, the trigger criteria is met and a trigger
event occurs.

To prevent false triggering, the HYSTERESIS lunction may be used as a safeguard. In Figure 2-29, the
HYSTERESIS function is used to create a window that must be passed through before a trigger event may
occur. To cause a trigger, the signal must first pass through the HHYSTERESIS level; therefore, if the
HYSTERESIS window exceeds the amplitude of the noise, false trigger events are prevented.

The HYSTERESIS window is determined by a percentage of full-scale amplitude on the display screen. If
POSITIVE EDGE triggering is enabled, the HYSTERESIS window is below the trigger LEVEL. This is to
ensure that the HYSTERESIS level has been passed through prior to arming the trigger to occur at the next
sample exceeding the set trigger LEVEL.

The HYSTERESIS function is only available with POSITIVE, NEGATIVE, or EITHER EDGE triggering
and has a preset value of 2%. The HYSTERESIS function, in conjunction with the trigger LEVEL function,
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is also the criteria for determining a trigger event, and is only available for an INTERNAL CHANNEL 1
trigger source.
Data Input

The numeric key pad directly enters any number indicating the percentage which must be terminated
by the % softkey.

The step up/down keys change the percentage of hysteresis in 5% increments.

The RPG knob changes the percentage of hysteresis in 1% increments.

pggﬂw:ﬁp STATUS: Running hysteresis: auTo
EDGE i LR TRG swP
NEGATIV ? DESIRED TRIGGER )
EDGE ; POINT gHQLUQrF
EITHER I
£ Dk T /\ /\ LEVEL
RBOVE [ \ s
BELOK i INTERNL
LEVEL z CHAN 1
OUTSIOE :
nauséDE- I EXTERNL
-7.58 us B.BO s 7.58 us
Chi=  1.75 Usdiv  1.58 us/div
LINE
MENU |

Figure 2-29. NEGATTVE EDGE Triggering with HYSTERESIS

INTERNAL CHANNEL 1

! selects the input signal from Channel 1 as the trigger source.

EXTERNAL

ERNL selects the signal from the cxternal trigger connector as the trigger source and expects TTL levels.

When the RANDOM EVENT CAPTURE mode is enabled, the £
displayed nor available.

.BNL trigger source softkey is neither

NOTE

Only POSITIVE and NEGATIVE EDGE criteria are available for an
EXTERNAL trigger source.
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LINE

L selects the ac line as the trigger source.

When the RANDOM EVENT CAPTURE mode is enabled, the LINE trigger source softkey is neither
displayed nor available.

POSITIVE EDGE

BGE selects the positive slope of the trigger source for triggering a sweep. Both this function
and the trigger LEVEL function are the criteria for determining a trigger event. The waveform is then
displayed with respect to the DELAY REFERENCE function.

NEGATIVE EDGE

E selects the negative slope of the trigger source for triggering a sweep. Both this function
and the trigger LEVEL function are the criteria for determining a trigger event. The waveform is then
displayed with respect to the DELAY REFERENCE function.

See Figure 2-30 for an example of a waveform triggered by the NEGATIVE EDGE softkey function.

POSITIV 42 STRTUS: Running __trigger level: AuTo
EDGE ¥ ey TRG SWP
NEGATIV. T :
m—- _: ;HOLDUFF
EITHER | I .
EDGE i /\ |LEVEL

Ehl-. o - 101 L I |
ABOVE | -0 i/ wvsT
LEVEL 2
BELON | - INTERNL
LEVEL | : {CHRN 1
i I EXTERNL

~5.20 us B.00 s 5.80 us
Chi= 258.88 nV/div 1.88 us/div
LINE

Figure 2-30. NEGATIVE EDGE Triggered Waveform

EITHER EDGE

® can select either the positive or negative slope of the trigger source for triggering a sweep.
Both this function and the trigger LEVEL function are the criteria for determining a trigger event.

The EITHER EDGE function is not available for the EQUIVALENT TIME SAMPLING timebase mode.
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NOTE

The following three softkey functions, in conjunction with the trigger LEVEL
function, are also the criteria for determining a trigger event, and are only
available for an INTERNAL CHANNEL 1 trigger source.

ABOVE LEVEL

allows a measurement to be triggered at any value above the set trigger LEVEL value for
INTERNAL CHANNEL 1 trigger sources only. The minimum level at which a trigger occurs is indicated
by the marker. See Figure 2-31.

When ABOVE
value, gg

' L is enabled, the preset trigger LEVEL value is 0.00V. To change the trigger LEVEL
VYEL function must be enabled.

The ABOVE LEVEL function is not available for the EQUIVALENT TIME SAMPLING timebase mode.

POSITIV Az STATUS: Running ___trigger level: auTo
EDGE | AL TRG SHP
EEE:TIU; i {HOLDOFF

R e (Lt N
EDGE ILEVEL
Chi= . . I P
pggeg | 000V I |
LEVEL I !
BELON i INTERNL
LEVEL * {CHAN 1
QUTSIDE iy
I [EXTERNL
RANGE =g s .00 s 500 us
Chi= 250.B8 eV/div 1.B8 us/div
LINE
LT

BELOW LEVEL

.CHANNEL 1 trigger sources only. The maximum levei at which a trigger occurs is indicated

by the marker.

VEL is enabled, the preset trigger LEVEL value is 0.00V. To change the trigger LEVEL
value, the trigger LEVEL function must be enabled.

The BELOW LEVEL function is not available for the EQUIVALENT TIME SAMPLING timebase mode.
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OUTSIDE RANGE

trigger LEVEL | and trigger LEVEL 2, which are indicated by markers and is only available for
INTERNAL CHANNEL 1| trigger sources.

Both values of trigger LEVEL 1 and trigger LEVEL 2 can be set independently of each other by using the
respective softkey functions.

The OUTSIDE RANGE function is not available for the EQUIVALENT TIME SAMPLING timebase
mode.

pOSITIY A2 STATUS: Running trigger level?: uTo
EDGE : -475.080 ol éT_ﬁG Sup
ggggrw ! HOLDOFF
EIIJEEEH I A /%LEUEH
f?ﬁﬁf : ILEVEL 2
:
BELOH L INTERML
LEVEL ey
QUTSIOE | i
ANGE - t EXTERNL
RANGE  —5 g 4s T80 500 us
Chi= 250.88 aV/div 1.8 us/div
LINE
[HENU T |

Figure 2-32. OUTSIDE RANGE Triggering

LEVEL 2

softkey function, in conjunction with the L
for the OUTSIDE RANGE function.

- softkey lunction, sets the specified range

The trigger LEVEL 2 function is only available when OQUTSIDE RANGE is enabled.
Both values of trigger LEVEL 1 and trigger LEVEL 2 are preset to 0.00V. Their values may be changed

independently of each other by using the respective softkeys. Markers will indicate the values at which
these trigger levels are set.

Data Input

softkey.

The step up/down keys change the LEVEL 2 value in increments of one division.

The RPG knob changes the LEVEL 2 value in increﬁents of [% of the VOLTS/DIVISION setting.
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SINGLE SWEEP

> softkey arms the trigger for a single measurement with the currently defined setup
LTS/DIVISION, trigger LEVEL, etc.).

oy SWEEP is enabled, the trigger criteria must be met to make the measurement, and then the
results are displayed.

CONTINUOUS SWEEP

o, 'EEP continuously arms the trigger for repetitive measurements with the currently-defined setup
parameters (e.g, VOLTS/DIVISION, trigger LEVEL, etc.).
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DISPLAY FUNCTIONS

Display Functions allow the user to f
number of averaged traces. The d
Functions softkey menu. See Figure 2-33.

at the display screen graticule, and to determine trace length and
2y softkey on the Main Menu is used to access the Display

The DISPLAY softkey functions are briefly described below, and in more detail following the Overview
section.

A2 STRTUS: Running Trace length: TRACE
L] cal

bbb bbb

R P e

5,80 us .00 s SO0 o5 AhaEht,
Chi= 258.88 nV/dlv 1.88 us/div

HENU | ]
Figure 2-33. DISPLAY Softkey Menu

OVERVIEW

H enables the trace length to be entered manually.

p yed waveform.

RP selects a Gaussian filter to be used in the interpolation algorithm for reconstructing
played waveform.,

allows selection of available channels, functions, or memories with previously
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selects either the time or frequency domain for displaying sampled data

measurements.

H is one window selection used by the FF1 (fast Fourier Transform) algorithm, when the
FREQUENCY domain is enabled.

G is one window selection used by the FFT algorithm, when the FREQUENCY domain is
enabled.

is one window selection used by the FFT algorithm, when the FREQUENCY domain is

ON /1 P/ f turns on or off the displayed trace data of the indicated channel, function, or
memory via the CHANNEL X/FUNCTION X/MEMORY X function above, for either a full- or
split-screen display.

' ' enables and disables the trace averaging function and is available only for Channel 1
through Channel 4.

TRACE LENGTH

allows the value of the trace length to be cntered manually. If T H is selected,
entering a value automatically enables the MANUAL mode of the LENGTH AUTO/MANUAL function.

The TRACE LENGTH function determines the uuwmber o 7 Jata | oints to be sampled and saved, which can
be up to a maximum of the available memory. Only 1024 of these points may be displayed at a time.
Therefore, if more than 1024 data points are sampled, the detector mode will determine which data points
are used for later display. Refer to the example below.

Data Input

The numeric key pad directly enters any number that is rounded off to the nearest whole number and
must be terminated with the

The step up/down keys change the value of the trace length by 50.

The RPG knob changes the value of the trace length by one.

Example:

If the TRACE LENGTH is set to 15000, only 1000 points are displayed. To display 1000 points, each
sampled interval consists of 15 points.

Using the four detector modes, the number of points that will be displayed are as follows:
SAMPLE: every 15th point is retained to display 100U points.

POSITIVE PEAK: the highest value out of each group of 15 is retained to display 1000 points.
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NEGATIVE PEAK: the lowest value out of each group of 15 is retained to display 1000 points.

ALTERNATE PEAK: alternately, the highest or lowest value out of each group of 30 is retained to
display 1000 points.

Refer to Figures 2-34 through 2-37 below for illustrated examples of the above TRACE LENGTH, set using
the four detector modes.

For more detailed information on the detector modes, refer to the individual softkey descriptions in the
Measurement Control Functions section of this chapter.

4p STATUS: Awaiting trigger wolts / div:

PROBE - cab.UHE v [CHRN 1
t VoLTS/
= oLy
I X OFFSET

7o ¥ T
I SECL/TTL

SRHPLE ‘ : 36

P0s | :

PEAK | I

NEG 1 AL/

PERK 99587 ms 7.00 < Y3387 5 o0

Chi= 258.88 mU/div 89.97 me/div
ALTRNAT INPUT
PERAK 172
(FENU T ]
Figure 2-34. SAMPLE Detector Mode
Az STATUS: Running volts / diw:
PROBE T 250.08F nv (CHAN 1
§ I oLTs/
(o
i OFFSET
SOPLE | i ECL/TTL
| - /SR
1 .
pO§ :
EAK : _
NEG : L,
PERK 99587 ms 5.00 s 799.67 s o0 U
Chi= 2508.80 mU/div 99.97 as/div
ALTANAT INPUT
PERK 172
(MR 17

Figure 2-35. POSITIVE PEAK Detector Mode
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Ap STATUS: Running volts / div:

PROEE I Cab.Bed av TCHAN 1
i YOLTS/
z o
T OFFSET
1 ECL/TTL
SAKPLE /SR
POS i
PERK
NEG : AC/Dc/
PERK g3 ET s 7.00 s 18957 a5 o0 ¢
Chi= 250.88 aV/div 99.97 ms/div
ALTRNAT INPUT
PERK 172
[HENU ] ]

Figure 2-36. NEGATIVE PEAK Detector Mode

Az STRTUS: Running valts / div:
PROBE | T 250.000 &V CHAN 1
I OLTS/
oIV
OFFSET
Lhi= H
+I8 NS B N S S .
SAMPLE Fos
POS
PERK t
NEG i éﬁc;ggy
PR 57 me 5.60 s 795,87 ns 20 0
Chi= 2508.88 aV/div 99.97 ms/div
ALTRNAT INPUT
PEAK 172
MENU |

Figure 2-37. ALTERNATE PEAK Detector Mode

LENGTH AUTO / MANUAL

The | softkey couples and decouples the SECONDS/DIVISION and TRACE LENGTH
functions.

At instrument preset, the AUTO mode is enabled and the TRACE LENGTH is directly coupled to the
SECONDS/DIVISION function. Therefore, changing the SECONDS/DIVISION function can change the
trace length indirectly. Since the SECONDS/DIVISION and TRACE LENGTH functions are coupled, the
digitizer attempts to set the trace length points to 500 < number of points < 1000.If this cannot be
achieved, then the digitizer sets the number of points between a minimum of 20 and a maximum allowed
by available memory.
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If the trace length is greater than 1024, then a "compression” algorithm is used on the data that is sent to the
display so that 1024 points or less are displayed. When the trace is queried via a remote controller, all data
points are sent.

When the MANUAL mode is enabled, the SECONDS/DIVISION function can be changed without
affecting the trace length. If the trace length needs to be changed at this time, the 7&. NGTH softkey
must be enabled and the desired value entered. Refer to the TRACE LENGTH softkey description below
for more information on setting the trace length.

Hint:

e In the MANUAL mode, there is a restriction on the SECONDS/DIVISION function that is based on
the following:

SECONDS/DIVISION = (TRACE LENGTH + 10) X 50 ns X N

Example:

If the trace length is manually set to 250, the SECONDS/DIVISION function defaults to 1.25 Ws/division,
the restricted minimum sweep rate.

SECONDS/DIVISION = (250 + 10) x 50 ns = 1.25 us/division

SPLIT ON/OFF

F selects a full- or split-screen display.

Either half of a split-screen display can display functions (eg. CHAN | + CHAN 2) or anything saved in
MEMORY.

The following restriction applies to either a full- or split-screen display:

The number of digitizers configured in a system determines the number of channels available for
display. In addition, one function and one memory may also be displayed at the same time the
channel(s) is displayed.

The SPLIT ON/OFF function operates in conjunction with the ON/OI‘F, TOP/BOTTOM/OFF function for
displaying the available channels, functions, and memory displays.

Example:

Figure 2-38 demonstrates the SPLIT-screen display. In the upper screen, Channel | is displayed in normal
operation. In the lower screen, trace data that was stored in MEMORY 1 is displayed. Note that the
softkey must be enabled tc access the M* MORY softkey function that saves trace data,
and the ¢ 4 softkey on the Main Menu must be enabled to access the softkey functions that display
trace data from MEMORY.

241



DIGITIZER FUNCTIONS

4z STATUS: Running

Trace |ength TRRCE
CHAN 1 : 200 L—E-WH
11H/FRO /\ /\ .7/\ /\ /\ LENGTH
pomAIN Ehiz N\ /. AUT/HAN
10P/B0T \/ ; \-/ \/ SPLIT
0FF 3 ON/OFF
HORM/ |
i 1 AXES

-5.80 us g. !B'E s

Chi= 588.28 al/div

1.88 us/div

Figure 2-38. SPLIT-Screen Display ON

AXES /| FRAME / GRID

format the display screen.

D softkey function allows selection of three sets of vertical and horizontal lines that

AXES superimposes one set of vertical and horizontal lines on the display screen. FRAME superimposes
lines that border the edges of the display screen. GRID superimposes evenly-spaced vertical and horizontal

lines on the display screen.

All three sets of display graticule formats are available for use in both the time and frequency domains.
However, the GRID display graticule is designated in an 8 X 10 division form when all traces are in the
TIME domain, and 10 X 10 divisions when any trace is in the FREQUENCY domain.

Refer to Figures 2-39 through 2-41 for illustrated examples of the three sets of display graticules.

Trace length:

4z STRTUS: Running TRAC
S L s
TIN/FRQ : LENGTH
DORAIN 1 AUT/HAN
/\ /\ ci
S TH . g
NORN/ ) g
e $ \/ \/?“"“
1 S0LID
i 0TS
E BRICK
-3.808 us s 5.B8 us INTERP
Chie 250,08 sU/dly 180 ws/di
6AUSS
_ INTERP
[MENU ]

Figure 2-39. AXES

Display Graticule
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CHAN 1

TIN/FRQT
DOMAIN ©

CHAN 1

TIH/FRQ
DOHRIN

ON/OFF |

NORM/
AVG

Az STATUS: Runnins _ Trace 1eﬁsph:_

L

ILENGTH
ZRUT/HAN

J8PLIT
“ON/0EF

-2.08 us

Figure 2-40. FRAME Display Graticule

Az STATUS: Running Trace length:
| : : 2 1 2 .

P B © BRICK
-3.88 us B.88 s S.B8 us INTERP
Chi= 258.88 mU/div 1.B@ us/div
GRUSS
INTERP
LHENU | |

Figure 2-41. GRID Display Graticule
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SOLID / DOTS

- /DO S displays a waveform as a continuous solid trace or as discrete dots. The dotted line represents
actual data points that were sampled, while the solid trace results from joining the dots with straight line

segments.

A maximum number of available memory data points may be sampled, but only 1024 data points or less
may be displayed at any time. Each of the displayed data points corresponds directly to a data point that
has actually been sampled. The number of data points for sampling may be selected by using the TRACE
LENGTH function. Refer to the TRACE LENGTH softkey description above,

NOTE

Display Dot Generator release 3.2 or later must be installed in the display
instrument when using the DOTS mode. To delermine the Display Dot
Generator release version, press the [DISPLAY] key on the display front

: ESTS softkey, and finally press the

?&p STATUS: Running . Trace length: TRACE
‘ ! 3 | LENGTH
TIn/FRQ I LENGTH
DOMAIN | - i {RUT/MAN
B T $pLIT
omOFF | 3 \ON/OFF
NORH/ é,nazu : .3 " o
I - . 2
4 SOLID
- {0078
- éBR!CK
S e 760 500 0s s
hi= . /di . /
Chi= 258.08 eV/div  1.88 us/div BRUSS
INTERP

HENU

Figure 2-42. DOTS Display ON

BRICK INTERPOLATION or GAUSSIAN INTERPOLATION

The BRICK and GAUSSIAN INTERPOLATION functions provide a more accurate graphic representation
of the displayed waveform at faster sweep rates. This is achieved by up-sampling (increasing the sampling
density of) the digitized waveform by zero-insertion, then passing the up-sampled waveform through either
a brick-wall or Gaussian digital, finite impulse-response filter. The filtering serves to "interpolate" the
inserted samples to appropriate values.

To enable either of the interpolation functions, press the desired sof tkey so that it is underlined. To disable
the function, press the softkey again. At instrument preset, the BRICK INTERPOLATION function is
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enabled but may not be in operation, depending on the TRACE LENGTH and SECONDS/DIVISION
functions. An "i" will be displayed below the bottom graticule line only when one of the interpolators is in
actual operation.

When the interpolators are not enabled, the fastest SECONDS/DIVISION setting that may be obtained is
100 ns with a TRACE LENGTH of 20 points. This is based on the following:

SECONDS/DIVISION = (TRACE LENGTH + 10) x 50 ns

Therefore, a faster sweep rate with a larger TRACE LENGTH may not be obtainable.
For the best display of a waveform without the use of the interpolators, a TRACE LENGTH of 200 points
or greater is preferred. But since the displayed waveform is dependent on the above equation, the fastest
sweep rate that may be obtained with a 200-point TRACE LENGTH is 1.0 Us. The use of the interpolators
offers a solution for displaying wavel'orms of faster sweep rates and smaller TRACE LENGTHEs.
When the interpolators are enabled, another variable enters into the above equation: n + m, which is the
ratio of » sample points that produce some number of m output points. This ratio determines how many
points are actually measured, while the TRACE LENGTH determines the actual number of points that are
displayed.

SECONDS/DIVISION = TRACE LENGTH X 50 ns X (n = m)

where l <n<m< 16

The interpolator algorithm thus allows a faster sweep rate, and sweep rates that are not integer multiples of
the clock, to be obtained for a given TRACE LENGTH.

The BRICK I, softkey selects an interpolation algorithm that uses a brick-wall filter for
reconstructing t ( ERF softkey selects an interpolation algorithm that
uses a Gaussian filter for reconstruction of the displayed waveform.

Due to the nature of the filters, the brick-wall filter has more usable bandwidth than the Gaussian filter.
The sharp cutoff of the brick-wall filter eliminates high-order harmonics of sharp edges which results in
ringing on the displayed waveform. When using the Gaussian filter, the gradually increasing attenuation of
higher-order harmonics of sharp edges produces smoother and more rounded edges on the displayed
waveform.

Example:
Two sets of examples using the two interpolator filters are shown below.
Figures 2-43, 2-44, and 2-45 demonstrate the effects of each interpolator filter on a square wave. Figures

2-46, 2-47, and 2-48 demonstrate their effects on a sine wave. The first figure of each set displays the
uninterpolated waveform.
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Az STRTUS: Single sweep Trace length: TRACE
CHAN 1 : T WH
TIN/FRQ H LENGTH
DOMAIN 4 RUT/RN
3 ISPLIT
Q/orE I ION/OFF
Chi= 7l | s
7.0 ! S
NORH/ : H
W \l AXES
SOLID
t 00TS
E [BRICK
T80 us AT T80 us MERF
Chi= 258.88 nV/div 288.B8 ns/di
m v ns v Gﬂuss
INTERP
Figure 2-43. Uninterpolated Square Wave
4p STRTUS: Single sweep Trace length: TRACE
w g T e LENGTH
TIN/FRL, LENGTH
DOHRIN | AUT/MRN
SPLIT
B | o
NORH/
AvG AYES
: 'S0LID
: 0078
BRICK
T M 8.8 s T.00 s MIERP
Chi= 258.88 nU/div 288.88 ns/div
GRUSS
INTERP
AT

Figure 2-44. Square Wave with Brick Interpolation
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CHAN 1

TIH/FRA
DORRIN

ON/OFF |

NORM/
AVG

4z STATUS: Single sweep Trace length: TRACE

.
.08 s T 0.80 s 795 us | NERP
Chi= 258.88 =U/div 2B8.88 ns/dlv
6AUSS
INTERP
HENU | |

Figure 2-45. Square Wave with Gaussian Interpolation

CHRN 1

4z STATUS: Single sweep Trace length: TRACE
T T

el |
Passiiing
2=

s SOLID
i
T |
g ¥ BRICK
1,08 us .00 s 1,88 v MERP
Chi= 258.88 aV/div 280.00 ns/div
GAUSS
INTERP

Figure 2-46. Uninterpolated Sine Wave
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CHAN 1

TIN/FRQ

DOMAIN

ON/OFF

NORH/

AVG

Az STRTUS: Single sweep

Trace length:

R R m——

cby

/\
)

%//\/\/\ |

I

-1.88 u a.
Chi= ESE a8 mU!dxv EEB B2 n

0 <

1.08 us
s/div

HENU

Figure 2-47. Sine Wave with Brick Interpolation

CHAN 1

Trace length:

Az STATUS: Single sweep

TIN/FRQ

DOMRIN
ON/OFF

NORH/
AUG

ATAWAWAWA

R

f\/\/\/\/\

\/\/\/\/

\/\J\/\/\/

-1.88 us (i) 8.
Chi= 258.808 =V/div 288.88 n

B0 s
s/div

1.88 us

HENU

GARUSS
INTERP

Figure 2-48. Sine Wave with Gaussian Interpolation
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CHANNEL X / FUNCTION X / MEMORY X

The CHAN. X/FUNC X/MEM X softkey function allows selection of available channels, functions, or memory
registers with previously-stored trace data to be viewed. Pressing this softkey repeatedly displays the
available channels, functions, and memory registers.

This softkey function also serves as the selection key for the softkeys located directly below it:
TIM/FRQ - DOMAIN, ON/OFF or TOF/BOT /OFF, or NORM/AVG softkeys for the channel, function, and memory
displays. For each channel, function, or memory display selected, all of the above softkey functions are
available.

When the display of the selected channel, function, or memory is ON, the following annotation located
below the bottom graticule line pertains only to the selected display: the left, center, and right graticule
timebase reference, the SECONDS/DIVISION setting. the VOLTS/DIVISION setting, and the interpolation
indicator ("i"). See Figure 249 for an example of a waveform saved in MEMORY 2 and its related

annotation,

When a memory register is displayed, it is designated by "Me" followed by the memory number (e.g., Me3)
which indicates the voltage OFFSET and the VOLTS/DIVISION setting that are located at the center-right
and lower-right graticule edges. For a function, the annotation is designated by "Fn" followed by the
function number. When Channel | is displaved, it will always be designated by "Ch1" at the center-left and
lower-left graticule edges.

When one digitizer is configured in a system, one channel, one function, and one memory register may all
be displayed simultaneously or sequentially. However, only one set of annotation (located below the
graticule) may be displayed at one time, with the exception of the VOLTS/DIVISION setting of one other
channel, function, or memory.

This function operates in conjunction with the ON/OFF, TOP/BOTTOM/OFF function described below
for selecting the indicated channel, function, or memory register to be turned on and off.

When one digitizer is configured in a system, a maximum of one channel, one function, and one memory
register may be displayed at one time. When two to four digitizers are configured in a system, a maximum
of two to four channels (respectively), one function, and one memory register may be displayed at one
time.

Hints:
e Channel | is always available with at least one digitizer configured in the system.

e Trace data must be previously stored in a memory register betfore the memory register is available for
viewing.

® The maximum number of channels, functions, and memory registers may be displayed at one time, but
the annotation only pertains to the currently-indicated display.
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iy 8 4z STATUS: Running Trace length: TRACE

1c8 LENGTH

mﬁﬂﬂ%
DOMAIN | —_

=l
c
]
-
=
=
=

O_Pf'/UFF i

5 HeE=%
TEBE vV

R RS o T S I S S :,_::l_:{...\\..., S

-5.88 us (i) B.88 s 3.80 us

1.88 us/div  Me2= 250.8@ mU/div
GRUSS
INTERP
|

Figure 2-49. MEMORY 2 and Related Annotation

TIME /| FREQUENCY DOMAIN

N softkey allows selection of either the time or frequency domain for displaying
sampled data measurements. The time domain displays data as amplitude versus time and the frequency
domain displays data as a logarithmic amplitude versus freyuency.

When the instrument is preset, the time domain mnode is active and all references to the horizontal axis are
related to time (e.g, timebase is measured in SECONDS/DIVISION).

When the FREQUENCY domain is enabled, an FFT is performed periodically to translate the data from
the time domain to the frequency domain. Also, all references to the horizontal axis are related to
frequency. The range of frequencies displayed is the stop frequency (or frequency span) and is indicated at
the lower-right graticule edge.

When in the FREQUENCY domain, the GRID display graticuie has a vertical range of 100 dB; the
sensitivity per division is annotated in the lower-left portion of the display screen.

Refer to Figures 2-50 and 2-51 for examples of a waveform displaved in the TIME domain and then in the
FREQUENCY domain.
UNIFORM, HANNING, and FLATTOP Windows
The UNIFORM, HANNING, and FLATTOP windows are used by the FFT algorithm when translating
data from the time domain to the frequency domain.

NOTE

The UNIFORM, HANNING, and FLATTOP windows are only available when
operating the instrument in the frequency domain.
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Trace

4z STATUS: Single sweep length: TRACE
Sl r\ L JLENGTH
TIH/FRQ 1 LENGTH
DORAIN i AUT/HAN
e SPLIT
ON/OFF ) ONOFF
. AT T »
AUG : (PXES
. SOLID
. : B0TS
: | E BRICK
182,90 us 5.00 s 102,96 us | VIERP
Chi= 258.80 nV/div 20.48 us/div
GAUSS
INTERP

Figure 2-50. TIME Domain

4g STATUS: Single sweep

Trace length:

CHAN 1 T
|
TIN/ERQ
DOKATN
ON/OFF -
e -
UNIFORN #‘ \1 L

HANNING |

(U

Chi=18 dB/d 25a g
FLATTOP

Figure 2-51. FREQUENCY Domain
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When the FREQUENCY domain is enabled for the first time, the HANNING window is the default
window used by the FFT.

The effect of the window on the frequency domain representation is most easily demonstrated for
sinusoidal signals. Suppose the input to the digitizer is a pure sine wave. Then the window controls the
shape and size of the main lobe and side lobes of the display in the FREQUENCY domain. This is
accomplished when an FFT is performed to translate data from the time domain to the frequency domain.
When the sampled time domain waveform is truncated to a finite number of data points, it is the same as
multiplying the waveform by a rectangular window. Each window achieves a different compromise
between the narrowness of the main lobe (frequency resolution) and attenuation of the side lobes.

tM softkey selects the rectangular window for use by the FFT algorithm.

With a sine wave input of 85.0 kHz Figure 2-52 shows the frequency domain trace obtained using a
UNIFORM window. Note the narrow main lobe at 85.0 kHz, and the reclatively high side lobes that are
characteristic of a UNIFORM window.

4p STATUS: Single sweep Trace length: TRACE
i i |

CHAN. 1 1] 'CENGTH
TIMERRL L LENGTH
DOMATN T T T AUT/MAN
i ; s
DW/0FF 7\ : T ONOEE
= 7 74 : =
=
e
uNIFORR P .
i | i
S BRICK
HAMNING ] i | |
120,20 kiz 55 0T Wz L VIERP
Chi=18 dB/div 25.64 kHz/div s
FLATTOP fiktess
FENT

Figure 2-52, UNIFORM Window

Using the same sinusoidal input of Figure 2-52, the HANNING window produces a trace with lower side
lobes, but with a wider main lobe. See Figure 2-53.

 softkey selects a FLATTOP window for use by the FFT algorithm. Relative to the
indow, this produces a trace with a wider maia lobe and lower side lobes. See Figure 2-54.
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4z STRTUS: Single sweep Trace Jength: TRACE
CHAN 1 ! 1ﬁﬁ L_E'ii-ﬁ!-!
TIN/ERD | LENGTH
DOMATN | AUT/HAN

SPLIT
ON/OFF | ON/OFF

UNIFORN

HHHHIHG.

GAUSS
INTERP

FLATTOP

MENU [ |

Figure 2-53. HANNING Window

4o STRTUS: Single sweep Trace length: TRACE
CHAN T ger | : TENGTH
TIN/ERQ! LENGTH
DOMAIN i AUT/HAN
SPLIT
Q/OFF ON/OFE
! GRID
UNIFORK ﬂ "'
ﬁ' N’l. pnwv i m"\hﬁ ]
TP T Yorce
128E28 kHz 1 { ©55.41 kH
Chi=18 dBrdliv 23464 kHz/div GAUSS
FLATTOP INTERP
[HENU | |

Figure 2-54, FLATTOP Window

ON / OFF or TOP / BOTTOM / OFF

The ON O F softkey turns on and off the indicated channel, function, or memory register on a full-screen
display. Figure 2-55 displays CHANNEL 1 and MEMORY 3 on a full-screen dlspiay

The ON/OEF softkey automatically becomes the TOR/BOTTOM/OFFE softkey when the split-screen display is
selected. The TOP/BOTTOM/OFF softkey function positions the indicated channel, function, or memory
register in either the top or bottom portion of a split-screen display, or alternatively blanks it. Figure 2-56
displays CHANNEL 1 in the top portion of a split-screen display and MEMORY 3 in the bottom portion.

This function operates in conjunction with the CHANNEL X/FUNCTION X/MEMORY X function
described above for turning on and off the indicated channel, function, or memory register.
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When one digitizer is configured in a system, a maximum of one channel, one function, and one memory
register may be displayed at one time. When two to four digitizers are configured in a system, a maximum
of two to four channels (respectively), one function, and one memory register may be displayed at any one
time.

4p STATUS: Running Trace length: TRACE

288

i
I
: BRICK
E INTERP

500 us B0 s 580 s
Chi= 258.88 mVsdiv 1.BB us/div  Me3= 236.88 ndeivGRUSS

INTERP
MENU

Figure 2-55. CHANNEL 1 and MEMORY 3 on a Full-Screen Display

ép STATUS: Running _ Trace length: TRACE
LENGTH

TIN/FRQ /\ /\
DOHAIN | ARUT/HAN
T0P/BOT \/ \_/ SPLIT

OFF {ON/OFF

>

AXES

-5.88 us B.88 s 3.HH us INTERF
Chi= 5008.88 sl/div 1.88 us/div  Med= 588.88 uU!divBHUSS

INTERP

Figure 2-56. CHANNEL 1 and MEMORY 3 ou a Split-Screen Display
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NORMAL / AVERAGE

The NOBM

: /G softkey enables and disables the trace-averaging function and is only available in the time
domain.

When the AVERAGE mode is enabled, the number of averaged traces may be selected. The traces averaged

are always the most recent traces (or sweeps) taken. This method of averaging traces is also known as a
"moving average filter".

To disable the AVERAGE mode, the NORMAL mode must be selecteil.

Data Input

The numeric key pad directly enters any number which must be terminated with the £

The step up/down keys change the number of averaged traces by 10.

The RPG knob changes the number of averaged traces by one.

Example:

Figure 2-57 displays a waveform with noise. To help decrease the noise level, Figure 2-58 displays the same
waveform with 20 traces averaged.

4z STATUS: Running TRACE
CHAN 1 % i ILENGTH
TIN/FRQ 3 LENGTH
DOMAIN I AUT/HAN
I s
. I ISPLIT
ON/OFF | i {ON/OFF.
NORH/ ﬁ
pe : AXES
: S0L1D
{poTs
| j BRICK
.08 o5 7.00 s 1.0 ns INTERP
Chi= 12.58 mU/div 268.88 us/div
GAUSS
INTERP
FER

Figure 2-57. Waveform to be AVERAGED
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CHAN 1

IlEfFRQ;
DOAIN |

ON/OFF

NORM/
AYG

Ap STATUS: Running ___* averages: TRACE
S LENGTH
i LENGTH
.3 AUT/HAN
3 SPLIT

ON/OFE

£ AXES
I SoLID
z 901
| + BRICK
T 05 5.00 s T80 ns T
Chiz 12.58 aU/div 208.80 us/div
GRUSS
INTERP

Figure 2-58. AVERAGED Waveform
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MARKER FUNCTIONS

Marker Functions allow the user to use time and voltage markers for making measurements. The |
softkey on the Main Menu accesses the Marker Functions nmenu. See Figure 2-59.

The MARKER softkey functions are briefly described below, and in more detail following the Overview
section.

NOTE

The MARKER functions are only available when operating the instrument in
the time domain.

T MRKR :é,n STATUS: Runmning ; | HRKR
OFF ;1 OFF
START i MARKER
MARKER I 1 POS
§TOP i MARKER
HARKER | y X 2 POS
enis L TR RO St . - 2
AL 3 RUTD
- TOPBASE
AUTO
{PITPERK

m \
P

“Tat e 80 s S0 s
Chi= 250.80 aU/div  1.08 us/div

(RENUT ]

Figure 2-59. MARKERS Softkey Menu

OVERVIEW

X/MEM X turns on or off the display of voltage MARKERs 1 and 2 on
the selected channel, function, or memory display.

S selects and activates voltage MARKER | for repositioning.

S selects and activates voltage MARKER 2 for repositioning.

L automatically sets the voltage markers to the waveform top and base that correspond
togram peaks of the waveform.
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{ automatically sets the voltage markers to the maximum and minimum amplitudes of
the waveform.

? enables any one of four percentages (0—100, 10—90, 20—80, and 50—50) to use the voltage
markers for performing simple math functions.

turns on or off the display of the START and STOP time
e selected channel, function, or memory display.

markers Q¢

KER activates the STOP MARKER (time MARKER 2) for repositioning.

S/NEG positions the START marker at a spccified intersection of voltage MARKER 1 and

the waveform.

EG positions the STOP marker at a specified intersection of voltage MARKER 2 and the
waveform.

enables and disables the function that expands the area set by the START and STOP

allows repositioning of the MAGNIFY function anywhere on the displayed

VOLTAGE MARKERS OFF /| CHANNEL X / FUNCTION X / MEMORY X

The iz X turns on or off the display of voltage MARKERS 1 and 2 on
the selected channel function, or memory display. The annotation related to the voltage markers is also
turned off and on by this softkey. See Figure 2-60.

This softkey function also serves as the selection key for both the voitage and time markers for the
channel, function, and memory displays. That is, if the voltage markers are positioned on the channels, the
time markers can only be positioned on the channels.

For example, when the voltage markers are displayed on Channcl [ and then the time markers are turned
on, the time markers are automatically positioned on the Channel 1 displav. If’ the voltage markers are then
moved to a memory display, the time markers also move to the selected memory display.

The difference between the two voltage marker settings is indicated by the "dV" (delta voltage) annotation
at the bottom of the display screen.

When the instrument is preset, the voltage markers are preset to 2300 mV.

To reposition the voltage markers, the MA
activate the desired marker. Refer to the individual softkey descriptions
how to reposition the voltage markers.

softkey must be selected to
elow for more information on

After the voltage markers have been activated, setting the VOLTAGE MARKERS function to OFF will
disable their function and display.
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T HRKR ﬁ; STRTUS: H.UI'II'I'LI'Ig | HRKR
oFF I ICHAN 1
START T HARKER
HARKER |..o.......] PTG ISR 1ysrarrer MR e POS
sTOP i MARKER
HARKER 3 2 POsS
start | 2-B8 { AUTO
POS/NEG s {TOPBASE
ETOE Leaadssvunas 5 Jaum
POS/NEG ' < PITPERK
i f 8 - 108
-3.88 us B.B@ s 5.808 us

Chi= 258.88 sUrdiv 1.BB us/div
U(1)=-580.80 oV V(2)= 508.80 sV dV= 1.8E8 V
MEWU | |

Figure 2-60. Voltage MARKERS ON

MARKER 1 or MARKER 2 POSITION

FOS softkey activates the selected voltage marker for repositioning.

When selected, either of these softkeys supersedes the VOLTAGE MARKERS function by automatically
displaying both voltage markers and their annotation.

When the instrument is preset, voltage MARKER 1 is positioned at =500 mV and voltage MARKER 2 is
positioned at +500 mV. Refer to the annotation below the graticule for the current position settings of the
voltage markers.

Setting the VOLTAGE MARKERS function to OFF turns off the display and annotation of the voltage
markers.

Data Input
The step up/down keys reposition the voltage markers in 1 division increments.

The RPG knob repositions the voltage markers in 1% increments of full-range (ie, number of divisions
multiplied by the VOLTS/DIVISION setting).
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AUTO TOPBASE

E automatically sets voltage MARKERS 1 and 2 to the top and base of the waveform.

A histogram of specific amplitude values of the waveforn: is used to deterntine the top and base of the
waveform. The top and base values correspond to peaks in the histogram, which are a measure of the
greatest number of occurrences at specific amplitude values. Thus, the voltage markers are placed at these
top and base values when | OPBASE is pressed. See Figure 2-61.

E supersedes the VOLTAGE MARKERS function by automatically displaying
both voltage markers and their annotation.

Setting the VOLTAGE MARKERS function to OFF turns off the display and annotation of the voltage
markers.

T MRKR Iﬁfp STATUS: Running U HRKR
OFF | ICHAN 1
START MARKER
MARKER {™""=w==" 1 POS
sTOP | HARKER
MARKER |

Chi= | 5E A
staRr | 0.0 AUTD
POS/NEG “TOPBASE
sTOP . AUTO
POS/NEG ] e - L s ST EEPRER ‘PITPEAK

: g - i@

-5.88 us B.02 s 5.80 us

Chi= 258.88 aV/div 1.B8 us/div
V(1)=-613.28 sV V(2)= 572.26 mV dU= 1.18B5V

NU |

Figure 2-61. AUTO TOPBASE Enabled

AUTO PITPEAK

The AUTO AK softkey function automatically sets voltage MARKERS 1 and 2 to the absolute
maxi mum amplitude values of the waveform. The maximum and minimum amplitude values
include any noise that may be displayed as "spikes”.

When selected, ; supersedes the VOLTAGE MARKERS function by automatically displaying
both voltage markers and their annotation.

Setting the VOLTAGE MARKERS function to OFF turns off the display and annotation of the voltage
markers.
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T MRKR 42 STATUS: Running U HRKR
OFF - CHAN 1
BTART" [hosnvmapranarspseasn ooz e HARKER
MARKER JEW— r”"—l POS
$TOP 1 HARKER
MARKER | 2 POS
START AUTO
POS/NEG TOPBASE
STOP AT
POS/NEG. i IPITPERK
I P - 100

T .00 s 508 s
Chi= 25B.88 aV/div 1.B8 us/div
U(1)=-560.15 nU  V(2)* 623.84 mU dU= 1.283 U

Figure 2-62, AUTO PITPEAK Enabled

0—100, 10—90, 20—80, 50—50 PERCENTAGES

The 0 softkey enables access of four preset percentages used by the voltage markers to perform
simple math functions on the displayed waveform.

The reference for all the percentages is based on the voltage marker positions with the ¢ 1
active. While in the 0—100 percent range, the voltage markers may be positioned at any two points as
references. The other three percentage ranges are then based on these positions.

The difference between the two voltage marker settings is indicated by the "dV" annotation near the lower

right of the display screen. The voltage marker positions are indicated by the V(1) and V(2) annotation
located at the bottom of the display screen.

NOTE

The 0—100 PERCENTAGE softkey function is only available when the
voltage markers are enabled.

Example:

When the softkey function is enabled and th_e voltage markers are placed at the minimum and
maximum amplitude points of a waveform (by using ¢ ASE), this is referred to as the reference.
Selecting the

softkey function at this time automatically moves the voltage markers to the 10% and
90% levels of the waveform. The 10% and 90% levels are positioned with respect to the 0% and 100%
reference levels. Refer to Figures 2-63 and 2-64 for displayed examples.
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T MRKR 42 STATUS: Running U HRKR
OFF : ICHAN 1
START : EnanKER
HARKER [~usessmimm—rmprensnannss - T POS
$T0P 3 HARKER
MARKER 3
B i .
star | 000 AUTO
POS/NEG 1 TOPBASE
STOP 4 | RUTO
POS/NEG - s ‘PITPEAK
| 8 - 180
-5.80 us 7.80 s 5,80 us
Chi= 258.88 aV/div 1,88 us/div
U(1)=-515.23 a¥  U(2)= 572.26 aV dV= 1.187 U
MENU | |

Figure 2-63. Voltage Markers at 0—100%

5 HRKR 42 STATUS: Running U MRKR
OFF CHAN 1
START . i HARKER
HARKER I [Tt POS
STOP 3 HARKER
MARKER ] ;
ey | 2 POS
start | D-B2 AUTO
POS/NEG ‘TOPBRSE
STOP AUTO
POS/NEG [ PITPEAK
- {
2 1
: 18 - 99
-3,88 us 8.08 s 9.08 us
Chi= 250.88 sU/div  1.88 us/div
V(1)=-436.48 U U(2)= 453.5{ oV dV= 950.888 nU
T ]

Figure 2-64. Voltage Markers at 10—90%

TIME MARKERS OFF / ON / FUNCTION X / MEMORY X

channel, function, or memory display. The annotation related to the time markers is indicated by T(1) and
T(2) and is also turned off and on by this softkey. See Figure 2-65.

The time markers are turned on independently of the voltage markers, but their display on a channel

memory, or function is dependent on the VOLTAGE MARKERS function.

When the voltage markers are either off or displayed on a channel, the time markers can be displayed on a
channel. However, when the voltage markers are displayed on a memory or function, the time markers can
only be displayed on the same memory or function. For example, if the voltage markers are displayed on
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MEMORY 2 and the time markers are turned on, the time markers (and their annotation) will also be
displayed on MEMORY 2.

The difference between the two time marker settings is indicated by the "dT" annotation at the bottom of
the display screen.

At instrument preset, the time markers are preset to £2.50 ws.

To reposition the time markers, the STAi RKER softkey must be selected to activate
the desired marker. Refer to the individual sof tkey descriptions below for more information on how to
reposition each time marker.

FE/ON softkey to OFF will disable their

After the time markers have been activated, setting the 7
function and display.

T HRKR A2 STATUS: Running U MRKR
ON i 1 . loFF
1 - 1 H
START | : : HARKER
HARKER = I : 1 POS
1 i
STOP : I ; MARKER
HARKER | [ - 2 POS
W e e . .
. . ;
6.%0 | AUTO
; TOPBASE
1
: AUTO
— _— PITPERK
I :‘ 1
HAGNIFY ; i ;
NVOFE =55 s 7,50 s 588 us

Chi= 258.80 oV/div 1.88 us/div
T(1)= -2.58 us T(2)= 2.58 us dT= 5.0P@ us

Figure 2-65. Time Markers ON

START MARKER or STOP MARKER

RKER softkey activates the selected time marker for repositioning.

When selected, either of these softkeys supersedes the TIME MARKERS function by automatically
displaying both time markers and their annotation.

At instrument preset, the START marker is positioned at —2.50 us and the STOP marker is positioned at
+2.50 us. Refer to the annotation below the graticule for the current position settings of the time markers.

Setting the TIME MARKERS function to OFF turns off the display and annotation of the time markers.
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Data Input

softkey.

The step up/down keys reposition the time markers in one-division increments.

The RPG knob repositions the time markers in increments of one sample period.

START MARKER POSITIVE/NEGATIVE

G positions the START marker at a specified intersection of voltage MARKER | and the

wavel orm.

Each intersection is determined by where voltage MARKER 1 and the waveform intersect. The intersection
that occurs farthest to the left is indicated as "start edge: 1". The active parameter for this function
indicates at which intersection the START marker is positioned. The POSITIVE or NEGATIVE status
selects the slope of the waveform at which the intersection occurs.

Refer to Figure 2-66 for an example of the START marker with a POSITIVE-going edge at "start edge: 2".

When this softkey is activated for the first time, the START marker is preset to be positioned at the
intersection of the first POSITIVE-going edge of the waveform and voltage MARKER 1.

The START marker setting is indicated by the "T(1)" annotation at the bottom of the display screen. The
difference between the START and STOP marker settings is indicated by the "dT" (delta time) annotation
near the lower right of the display screen.

The intersection number of the waveform and voltage MARKER 1 is indicated by "start edge” in the active
function block and should be restricted to the portion of the measurement that is displayed onscreen. If the
intersection number indicated is greater than the actual number of intersections displayed, the START
marker is automatically positioned at the right graticule edge. The START marker setting and the "dT"
value will automatically default to the value of the right gragicule edge.

Data Input

The numeric key pad directly enters any specific intersection number and must be terminated by the
ENTER softkey.

The step up/down keys change the intersection number in increments of one.

The RPG knob also changes the intersection number in increments of one.

NOTE

The START and STOP MARKER POSITIVE/NEGATIVE functions are only
available when the voltage markers are displayed.
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T MRKR 42 STATUS: Running start edge: U HRKR
T 35 g J i
ON POINT OF ! I : LHAN 1
T 1] ‘i" i
strtr | Gt i I - HARKER
HARKER | ' I : i1 POS
3TOP AT R (. Bl T, e _‘:HEHKER
HARKER E i2 POS
START | 1 . auto
POS/NEGL | bk __\TOPBASE
. :
sTOP J l + ; ‘AUTO
POS/NEG : - ! {PITPERK
= r
MAGKIFY! ' |
1 o $ B . 133
ON/OFF 5551 5.00 s 500 us
Chi= 258.88 aU/div 1.88 us/div
U(1)=-388.88 oV U(2)= 388.88 nV dV= GBA.EAEE oV
T(f)= -1.25us T(2)= 2.58 us dT= 3.758 us

Figure 2-66. START Marker POSITIVE ON (Start Edge: 2)

STOP MARKER POSITIVE/NEGATIVE

G positions the STOP marker at a specified intersection of voitage MARKER 2 and the

waveform.

Each intersection is determined by where voltage MARKER 2 and the waveform intersect. The intersection
that occurs farthest to the left is indicated as "stop edge: 1". Vhe ac tive parameter for this function indicates
at which intersection the STOP marker is positioned. The I"OSITIVLE or NEGATIVE status selects the slope
of the waveform at which the intersection occurs.

Refer to Figure 2-67 for an example of the STOP marker with a NEGATIVE-going edge at "stop edge: 3".

When this softkey is activated for the first time, the STOP nwarker is preset to be positioned at the
intersection of the first POSITIVE-going edge of the waveform and voltage MARKER 2.

The STOP marker setting is indicated by the "T(2)" annotation at the bottom of the display screen. The
difference between the START and STOP marker settings is indicated by the "dT" (delta time) annotation
near the lower right-hand corner of the display screen.

The intersection number of the waveform and voltage MARKER 2 is indicated by "stop edge!” in the active
function block and should be restricted to the portion of the measurement that is displayed onscreen. If the
intersection number indicated is greater than the actual number of intersections displayed, the STOP marker
is automatically positioned at the right graticule edge. The STOP marker setting and the "dT" value will
automatically default to the value of the right graticule edge.
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Data Input

The numeric key pad directly enters any specific intersection number and must be terminated by the
& softkey.

The step up/down keys change the intersection number in increments of one.

The RPG knob also changes the intersection number in increments of one.

NOTE

The START and STOP MARKER POSITIVE/NEGATIVE functions are only
available when the voltage markers are displayed.

T MRKR Aoz STATUS: Running stop edge: U MRKR
oK ! 3 3 ICHAN 1
1 - ' i
START | I : \NARKER
HARKER | ; I : i1 POS
i ! t :

STOP  fpeo-socfreeeeefemeeees Yoo Froern } ------- roezrnzbesesnes 1nnam
HARKER | 3 i2 POS
£hiz . ; I N SRE 0N WO

staRr {00V ; AUTO
POS/NEG 3 | roeBase
STOP : : AUTO
POS/NEG ! IPITPERK
! - POINT OF
£y i INTERSECTION
-y I .
— -5.88 us B.88 s 5.88 us
Chi= 258.08 aV/div  1.B8 us/div
V(1)=-388.80 nV V(2)= 38P.B@ eV dU= G@O.BEE nV
T(i)= -2.58 us T(2)= 1.285us dT= 3.750 uc

Figure 2-67. STOP Marker NEGATIVE ON (Stop Edge: 3)

MAGNIFY ON/OFF

fi uH-sEreen.

A small portion of the waveform may be vi
of the desired area and then pressing # . The area between the markers expands to full-screen
placing the markers at the outside graticule edges. The center between the START and STOP markers now
becomes the center screen reference of the display screen. In doing this, the SECONDS/DIVISION function
is automatically decreased to accommodate the MAGNIFY function.

When enabled, the START and STOP markers can still be used as time markers on the magnified area.

Multiple magnifications can also be performed to obtain more detailed resolution of a displayed area. This
can be accomplished by repositioning the START and STOP markers on either side of the area to be
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expanded, turning the MAGNIFY function off, and then turning the MAGNIFY function back on. By
repeating this procedure, greater and greater resolution may be achieved.

Figures 2-68 and 2-69 demonstrate the use of the MAGNIFY softkey function.

Hints:
e The MAGNIFY function is intended for use on measurements performed in the SINGLE SWEEP
mode. If an area is to be magnified on a waveform displayed in the CONTINUOUS SWEEP mode, it

may be easier to use the DELAY and SECONDS/DIVISION functions located under the TIMEBASE
softkey function.

e To provide sufficient resolution in the resulting magnified area, it is advantageous to use a large
number of points for the TRACE LENGTH oun the original waveform.

NOTE

The MAGNIFY function is only available when the time markers are
displayed.

MAGNIFY DELAY

1 / softkey function allows repositioning of the MAGNITFY function anywhere on the
displ orm. Once the size of the area to be magnified has been established by the START and
STOP markers, the MAGNIFY DELAY function can be used io view other portions of the displayed
waveform of that particular size.

Refer to Figure 2-70 for an example of the MAGNIFY DELAY function used on the waveform shown in
Figures 2-68 and 2-69.

NOTE

The MAGNIFY DELAY function is only available if the MAGNIFY function is
enabled.

Data Input

The numeric key pad directly enters any value of time as the center display screen reference and must
be terminated with the &, fis, U8, or 115 softkey.

The step up/down keys change the position of the magunified urea by one division.

The RPG knob changes the position of the magnified area by one sample period.
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NARKER ©

§TOP
HARKER &
hi

T HRKR 42 STHTUS:IHunnipg : . U HRKR
o F : T0FF

4 i AREA TO BE -
START [ /HHGHIFIEH HARKER

B.40
3 o :
‘£ PITPERK

1 f ]
HAGNIFY £ i :
DN’;QF_F— i _SBIBEQE ............ B.I.H.B. 5 - s i 5E.EE us

Chi= 258.88 mV/div 18.88 us/div

Ti)= -2.58 us T(2)= 2.58 us dT= 5.808 us

(RERUT 7]

Figure 2-68. STAR'T and STOP Markers Positioned for Magnification

T ke 42 STATUS: Running TR —— U HRKR
oN [ ' ' ' ' ' ' ' 10FF
START IMARKER
MARKER © i1 POS
stop IMARKER
HARKER [ 2 POS

Ehi= :

p AUTO

F <TOPBASE

. 4AUTO

_ PITPERK
HAGNIFY !
105 ) S— e e s

Chi= 250.88 aV/div SBA.BB ns/div
MAGNIFY
DELAY T{l)= -2.5B us T(2)= 2.50 us dT= 5.80@ us

HERU T

Figure 2-69. MAGNIFY Softkey Function ON
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T MRKR 4z STATUS: Running magnify delay: U HRKR
L o MaaEiasatoanss'vi - i Maagaannar tA.
;
START © THRRKER
MARKER L 11 P08
[ i
sTop L IHARKER
HARKER [ iz POS
Eht= 3
[ Reay 3AUT0
F TOPBASE
L :
r 1AUTO
! IPITPERK
r 1
MAGNIFY E i
ON/OFF 95380 ns 1.55 us .85 us
Chi= 256.88 nU/div 500.88 ns/div
HAGNIFY
DELAY T(1)=-950.88 ns T(2)= 4.B5 us dT= 5.888 us

Figure 2-70. MAGNIFY DELAY ON
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MEASURE FUNCTIONS

Measure Functions enable the user to make waveform parameter measurements automatically, including
such measurements as frequency and duty cycle. Rise time, fall time, preshoot, and overshoot measurement
parameters are only valid for pulses.

When a Measure Function softkey is enabled, a "snapshot" of the waveform is taken, and the measurement
is taken at that time. Therefore, for repeatability purposes, SINGLE SWEEP should be used.

AUTO SCALE and trace manipulation functions, WAVEFORM SAVE and WAVEFORM MATH, are also
included in this section.

2 and

i softkeys on the Main Menu of the digitizer dnsplay screen.

The Measure, Auto Scale, Waveform Save, and Waveform Math softkey functions are brief ly described
below, and in more detail following the Overview section.

OVERVIEW

. automatically determines the range of the input signal and displays two to four cycles of the
waveform on the display screen.

NOTE

The MEASURE functions are only available when operating the instrument
in the time domain.

puTY 4z STRTUS: Running SOURCE
CYCLE i ICHAN 1
RISE I
TIHE i
FALL t -
TINE i ALL
pe-pk| OBV
VOLTAGE 4 PREQ
PRE- - :
e I PERI0D
QUER- I

T i+ HIDTH
SHOOT" 786 s 5780 e
e ChiT 2088 a/div 180 us/diy
VOLTAGE =0T

(ERT T

Figure 2-71. MEASURE Softkey Menu
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ccesses the softkey functions that make waveform parameter measurements automatically.

M X selects the channel, function, or memory display on which the

measurement is made.

automatically measures all parameters listed below.

IEQ measures the fundamental frequency of a periodic waveform.

I0D measures the period of a periodic waveform.

H measures the time during which the signal is high (positive).
H measures the time during which the signal is low (negative).
f measures the duty cycle of a periodic waveform.

L measures the rise time of the waveform.

measures the fall time of the waveform.

GE measures the peak-to-peak voltage of e wiveforn.

00T measures any preshoot on the waveform.

measures any overshoot on the waveform.

5E measures the rms voltage of the waveform.

ﬁp STATUS: Running

'STORE

FROM
CHAN 1

10
HEM 1

P L T m———

ENEHE SO S

5700 o 7,00 508 us

Chi= 258.88 mV/div 1.88 us/div
CLERR

MEM 1
MENU |

Figure 2-72. WAVLEFORM SAVE Softkey Menu
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‘e accesses the softkey functions that enable the user to save trace data in one of four
memory registers.

E saves the displayed waveform in the indicated memory register.
indicates the displayed channel or function that is to be saved.
2/3/4 selects the desired memory register in which to save a displayed waveform.

4 clears the indicated memory register.

: Running

FUNC 1

{ON/OFF

CHAN 1

ST SRS A RS

{CHAN 1

PR B T e

580 s 700 = 50 us
Chi= 250.88 sU/div  1.88 us/div

HERU

Figure 2-73. WAVEFORM MATH Softkey Menu

i 7 accesses the softkeys that allow the user to perform trace manipulations between available
channels and memory registers.

! indicates the display of a trace function that has been pertormed.

&3 " turns on or off the displayed trace data for the indicated function display for
or split-screen display.

EIth(;.l' :a full-
' selects and indicates the first operand of a trace function.

?T indicates the trace function to be performed.

! selects and indicates the second operand of a trace function.

i/ allows the vertical axis range (amplitude in volts) to be changed for the indicated function.

ET allows the level (amplitude reference, in volts) of the display midscreen to be changed for the
cated function.
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AUTO SCALE

The £ L softkey function automatically determines the range of the input signal and displays two
to fo the waveform on the display screen. This is accomplished by automatically adjusting the
SECONDS/DIVISION VOLTS/DIVISION, OFFSET, and TRIGGER LEVYEL parameters.

When enabled, The AUTO SCALE function attempts to fill more than half the display screen with the
waveform, but is restricted by the parameters listed above.

Example:

The mput signal may appear as a straight line if the timebase and voltage range settings are not correct.
Pressing | £ automatically locates and displays the input signal. The parameters SECONDS/
DIVISION, VOLTS/DIVISION, OFFSET, and TRIGGER LEVEL are adjusted to reflect the values of the
displayed waveform. Refer to Figures 2-74 and 2-75 for examples of' the AUTO SCALE function.

SINGLE 72 STATUS: Running

SHEEP johanit
CONT
SHEEP
1 itimebas
g EBEY
SCALE | (4 [T ReaRe
neasure : idisplay
wavfors | :
| ks ‘markers
SavVe 580 us .80 s 5.00 us
Chi= 250.80@ sV/div 1.88 us/div
wavfaorm -
aath utility
[MENU T ]
Figure 2-74. Displayed Waveform
SINGLE 42 §TATUS: Running
SHEEP ! T chan 1
CONT ?
SWEEP I
;T itimebas
AUTO £ S
SCALE :_ :II'IQEE.
nBasuf’Eé ? display
Nav'Fm'n: :
- markers
save 5508 us 0.80 s 56.89 us
Chi= 2B0.88 al/div 10.80 us/div
wavfaorm s
cath utility
(MERU [ ]

Figure 2-75. Displayed Waveform AUTO-SCALED
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SOURCE CHANNEL X / FUNCTION X / MEMORY X

SOUR softkey function selects the channel, function, or memory display on which a
measurement is to performed. Each time this softkey is pressed, the screen displays the next channel,
function, or memory that has been previously set up to be displayed by the DISPLAY functions. At this
time, any of the MEASURE functions may be performed on the displayed waveform.

When only one digitizer is configured in a system. this softkey is indicated as SOURC until a

memory or function display has been utilized.

When one digitizer is configured in a system, a maximum of one chanunel, one function, and one memory
register may be displayed at any one time. When two to four digitizers are configured in a system, a
maximum of two channels, one function, and one memory register may be displayed at any one time. Refer
to the descriptions of the DISPLAY functions for additional information on displaying the available
channels, functions, or memory registers.

Example:

A system configured with one digitizer has been set up by the DISPLAY functions to display CHANNEL 1,
MEMORY 2 with previously stored trace data, and FUNCTION 1 which displays the trace math of
MEMORY 2 subtracted from CHANNEL 1.

To measure the ri f the resulting FUNCTION 1 waveform, the MEASURE functions must first be
accessed by the ? softkey on the Main Menu. Then press the SOURCE CHAN T softkey until the
FUNCTION 1 display appears. Finally, press the PERIOD softkey to initiate a rise time measurement on the
displayed FUNCTION 1 waveform. See Figure 2-76.

putY A2 STﬁTUS: .gingl e sweep . , ; _ SOURCE
CYCLE © - . - IFUNC 1
F 1 i
RISE ! :
TIME  © :
FALL [ ] A ]
TINE I | j | | _'.HLE-
7 - ' fooed]
PK - PKE i .
VOLTAGE - | . —FRee
E 1 ' i
PRE- L ! ' 3
sugur : : ; IPERIOD
OVER- : ]
SHOOT e : , ' ) ) -, <+ WIDTH
FUNCTION 1 perd= ©2H.BB8 us
RHS
VOLTAGE = Kt
(ERUT ]

Figure 2-76. SOURCE FUNCTION 1 Peiiod Measurement
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ALL

automatically measures and displays the following parameter measurement results simultaneously:
frequency, period, + width, — width, duty cycle, rise time, fall time, peak-to-peak voltage, preshoot,
overshoot, and rms voltage. See Figure 2-77.

All the measurement results are displayed in annotation located below the graticule.

Refer to the individual softkey descriptions below for more detailed information with respect to each
softkey function.

DuTY 42 STATUS: Running o SOURCE
CYCLE § . S CHAN 1
r : 5

RISE '
TIHE L e —— s e n e an
§
FALL L 3
TIME  § e
Ehi=
pk - pks OBHV FREQ
VOLTRGE ; ' k
PRE-  fomee- 3]
. - “PERIOD
SHOOT  § : E
I J E
- @
g:ggT S e WIDTH
CHANNEL 1 Treq- 488.163 KMz perd=  2.4950 us

rise= B.888 s +wid= 1.288 us -wid= 1.250 us
RMS fall= 58.888 ns pre= 54.687 mV over= 23.437 aV _ gy
VOLTRGE Urms= 493.88% mU VUp-p= 1.B84 V duty=_4B.373z
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Figure 2-77. ALL Functions Enabled

FREQUENCY

The FRE@ softkey function automatically measures the frequency of the waveform and displays the results

in annotation located below the graticule.
The FREQUENCY measurement is based on:
frequency = | / period

The period is defined as the time between two successive rising edges (or falling edges) at the 50% level
(TOPBASE value / 2).
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ouTY SOURCE
CYCLE ICHAN 1
RISE
L S
FALL
TINE EHLL
PK - PK i
VOLTAGE EFHEQ

] 1
PRE-
S0t E;PEHIDD
OVER-
SHOOT g H10TH
RHS i
VOLTAGE L

Figure 2-78. FREQUENCY Enabled

PERIOD

The D softkey function automatically measures the period of the waveform and displays the results
in annotation located below the graticule. The period is defined as the time required for one complete
cycle of a regular, repeating series of events. However, the period measurement is actually made by

measuring the time between two successive rising edges (or falling edges) at the 50% level (TOPBASE value

/2).

outy 4z STATUS: Running ; : - —SOURCE

CYCLE : ; ICHAN 1
1 ' -

RISE ; : :

TIHE ' - SRR i

FALL :

TINE AL

PK - PK _

UOLTAGE ] JFOE

= —

=l N . N 3 WIDTH

CHANNEL 1 perd= 2,588 us
RHS
UOLTAGE = RERIB

Figure 2-79. PERIOD Enabled
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+ WIDTH

-DTH automatically measures the time during which the signal is positive (above the 50% level) and
displays the results in annotation located below the graticule.

DUTY A STATUS: Remming _  squRce
CYCLE - < ICHAN 1
: + WIDTH 3

RISE © :

TINE ¢ -

FALL | ;

THE L -

PK - PKE N

VOLTAGE - [ i

PRE-  © [

B e : : PERI0D
= 1 : _

OVER- : :

Sl T : + WIDTH
CRANNEL 1

i +uld=  1.258 us

VOLTRGE tee

[MENU | |

Figure 2-80. + WIDTII Enabled

— WIDTH

- WIDTH automatically measures the time during which the signal is negative (below the 50% level) and
displays the results in annotation located below the graticule.

ouTY M STﬂ'[L_IS: .R_ul‘ﬂnl.ng B _ SOURCE
CYCLE [ : : CHAN 1
RISE © : E
TIME L ! X 1
FALL 3
THE | L
i = ]
PK - PK a.ﬁﬁ' v :FHEQ
UOLTAGE | i
PRE- E — N ]
: “PERIO0
< N - S
r ' ' 3
OVER- I-' ' ' - WIDTH :
Lo . o 1o WIDTH
SHOOT T 1
- -wid=  1.250 us
VOLTAGE . SIl

Figure 2-81. — WIDTH Enabled
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DUTY CYCLE

The © softkey function automatically measures the duty cycle of the waveform and displays
the results in annotation located below the graticule.

DUTY CYCLE is measured from 0 to 100% and is based on the following:

duty cycle (%) = positive pulse width / period

DUTY ;'5,;7 ST!I%TUS! Ru_r:_n_l_ng SR - i SOURCE
CYCLE © . . TCHAN 1
: 1 ' 1
RISE  © I : !
TIE £ e o T, S 3
FALL | i
e kL
hi=
ok - pf 288V -
VOLTAGE | 3
3 -
o : ; r = PERIOD
r ] ]
F : ;
QUER- - :
T T N . eI
SHOOT R
RHS
VOLTAGE duty=_sa.gggx WO
[RERD T ]

Figure 2-82. DUTY CYCLE Enabled

RISE TIME

YE automatically measures the rise time of the waveform and displays the results in annotation
located below the graticule. The rise time is defined as the time during which the leading edge of a pulse
rises from 10% to 90% of the waveform top and base values.

puTY ép STATUS: Single_sygep

CYCLE 7
__ I
RISE & :
THE L is
.‘ 1
FHLL g:,,,,__‘ T R R L R ekt | oot ko thesct dtl ntietictizhat
TIHE 1
Thi= 3
PK - Px?'aa ¥ ‘Faa
VOLTAGE = | ;
PRE- - s 1
: SPERIOD
SHOOT i :
i 1
- 13 1 i
CHANNEL 1
i rise= 42.857 ns
VOLTAGE « W
EWT ]

Figure 2-83. RISE TIME Enabled
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FALL TIME

'ME automatically measures the fall time of the waveform and displays the results in annotation

located below the graticule. The fall time is defined as the time during which a pulse decreases from 90% to
10% of its maximum (TOPBASE) amplitude value.

DuTy A STATUS: Single sweee SOURCE
CYCLE [ ICHAN 1

RISE
TIHE

FALL
TIME

PK - PKFT
unLTHGE;

x
"
b
"
"1
¥l
¥
oy
1
1
1
|
i
"

PRE- ]
chior: PERIOD

QVER-
SHOOT  GAWNEL

1

1

]

: 4
q e e wnDTH
i

RMS fall= 75.088 ns ;
VOLTAGE NLBTH
HENU

Figure 2-84. FALL TIME Enabled

PEAK-TO-PEAK VOLTAGE

The peak-to-peak voltage is the difference between the extreme positive and negative values. The
LT softkey function automatically measures the peak-to-peak voltage of the waveform.

The results are displayed in annotation located below the graticule.

T ST&TUS: Single SHEBEL oo SOURCE
CYCLE § 1 ' - TCHAN 1
2 [ 4

RISE & : i
TME © : 3
P i R e A e S S 3
FALL  E . 3
T E : AL
L I 1
Boav | :
PK - PKE ! 1
VOLTRAGE F P
PRE-  © ; : i
oot | : FPERIOD
r | 3
PO | t 4
e S T I 1
CRANNEL 1
RS
VOLTAGE Up-p= B10.545 nV L
[FERU] |

Figure 2-85. PEAK-TO-PEAK YOLTAGE Enabled
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PRESHOOT

ouTY
CYCLE

RISE
TIME

FALL
TIME

PK - PK.

VOLTAGE

PRE-
SHOOT

QUER-
SHOOT

RHS
VOLTAGE

OVERSHOOT

Overshoot
The OV ERS:

4o STATUS: Single sweep
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iCHAN 1
]
.__ E
¥ i
I
................................. ngf&,exﬂn-_a—u——-q—n-—ﬁatﬁ
| [ i
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1 b \} = “"IPERIOD
- I
mesiot—"__ 4 i
1 i+ WIDTH
CHARNEL 1 (i)
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Figure 2-86. PRE

displayed in annotation located below the graticule.

puTY
CYCLE

RISE
TIHE

FALL
TIME

PK - PK

VOLTAGE |

PRE-
SHOOT

OVER-
SHOOT

RHS
UOLTAGE

4o STRTUS: Single sweep

SHOOT Enabled

t is a quantitative measurement of the amount of ringing after the first edge of the waveform.
softkey function automatically measures any overshoot on the waveform. The results are

: SOURCE
¥ ”/’,,,/,IUUERSHDDT {CHAN. 4
- ALL
Chi=
BTy
f 4 FREQ
madNE
a2 NS PERIOD
‘ i+ WIDTH
CHANNEL 1 )
over= {50,390 oV _ WIOTH
CET ]

Figure 2-87. OVERSHOOT Enabled
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RMS VOLTAGE

The AMS VOLTAGE softkey function automatically measures the rms voltage of the waveform, which uses
one complete cycle of the waveform as the interval for this calculation. The results are displayed in

annotation located below the graticule.

uTY 42 S?HTU%: Running i SOURCE
CYCLE . 1 |CHAN 1
RISE l T
TINE 1 e
] & |
i?;t : 3 AL
e
PK - PK: i
VOLTAGE | ; EFHEQ
; i
PRE- '
/__IPERIOD
SHOOT . é
! 2 H
QVER- ' :
. i+ WIOTH
SHOOT  FAmwEL 1
RNS _
UOLTRGE Urns= 416.985 nV WIDTH
[MERU | |

Figure 2-88. RMS YOLTAGE Enabled

WAVEFORM SAVE FUNCTIONS

The WAVEFORM SAVE functions enable the user

to save data in one of four memory registers. The

stored waveform and its corresponding SECONDS/DIVISION and VOLTS/DIVISION settings can then be

redisplayed by using the Display Functions.
information on displaying trace data that has been sav

4z STATUS: Running

Refer to Display Functions in this chapter for more

ed in a memory register.

ISTORE

FROM
ICHAN 1

T0
HEM 1

et febebed =]

Yay

EURER IR R

=3.88 us

8
Chi= 258.88 nV/div 1.88

88 s 5.82 us

CLERR
HEX 1
MENU [ ]

us/div

Figure 2-89. WAVEFORM SAVE Softkeys
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NOTE

If the trace length is greater than 512, then it is compressed in order to be
stored.

STORE

The STORBE softkey function saves the displayed channel or function in the selected memory register.

This function operates in conjunction with the FROM CHANNEL X / FUNCTION X and TO MEMORY

1/2/ 3/ 4 functions, which must be set prior to pressing the STOfE softkey.

FROM CHANNEL X / FUNCTION X

The EH

{ softkey function indicates the displayed channel or function that is to be
saved.

This function will only indicate the available channels and functions already being displaved via the
Display functions. Therefore, if a waveform from a specific channel or function is to be saved, it must first
be displayed using the DISPLAY softkey functions.

TO MEMORY 1/2/3/4

3/4 allows selection of one of the four memory registers in which to save a waveform.

?ressmg this softkey repeatedly automaticaily selects the next memory register, in sequential order.

CLEAR MEMORY 1/2/3/4

3 /4 softkey function clears the selected memory register of all data.

WAVEFORM MATH FUNCTIONS

The WAVEFORM MATH function enables the user to perform the indicated trace function between
available channels and memory registers, the result of which may then be saved in a memory register via
the Waveform Save Functions. After a trace function has been perfornied and is indicated as a function
(eg, FUNCI), it can then be used as a source for making waveform parameter measurements such as rise
time or fall time.
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Az STRTUS: Running —
: iF

3 éEHHH 1
T CHAN 1
580 us 9.00 s 500 us
Chi= 258.88 oUsdiv  1.B0 us/div
CEN T ]

Figure 2-90. WAVEFORM MATH Softkeys

FUNCTION 1

softkey indicates the function display and can be used to save a trace function in a memory

register.

ON / OFF or TOP / BOTTOM / OFF

The ON/OEF softkey turns on and off the mdlcated function on a f ull-screen dr.splay The ON/OFF softkey
ically becomes the )
\ softkey function positions the indicated function in either the top or bottom pomon of
play, or alternatively blanks it.

This softkey function operates the same as the ON/OFF or TOP/BOTTOM/OFF function in the Display
Functions and is only specific to the FUNCTION 1 display when it is used in the Waveform Math softkey
menu. Refer to the Display Functions for more information on using a split-screen display with a channel,
memory, or function display.

CHANNEL X /{ MEMORY X

The first { { softkey function selects and indicates the first operand of the trace function to
be either an available channel or memory register.

ADDITION / SUBTRACTION / VERSUS / MULTIPLY / ONLY / INVERT

AT softkey indicates the trace function to be performed is addition,
subtraction the first operand versus the second operand, display of the first operand only, or the first
operand inverted.
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The ADDITION trace function requires two operands; the first operand added to the second operand.

Figure 2-91 displays the trace addition of CHANNEL [ and MEMORY 2 in the bottom portion of the
split-screen display.

VoLTS/ 4z STATUS: Aunning

b1 ?FUNE i
J 1 1T0P/BOT
OFFSET ih1~ — At forr -

i B e

pof ok b o

ni=ii

coud ok
TTBBEV HEN 2

1 -t —

BT T80 s e
Chi= 588.80 V/div  1.80 us/dlv  Fni=  1.88 V/div

[RENU T ]
Figure 2-91. ADDITION of CHANNEL 1 and MEMORY 2

The SUBTRACTION trace function also requires two operands; the second operand is subtracted from the

first operand. Figure 2-92 displays the subtraction of MEMORY 2 from CHANNEL 1 in the bottom
portion of the split-screen displav.

VoLTSs /2 STATUS: Running

816 FUNC 1
1 4
OFFSET (Fre p— T0R/B0T
10 C AU OB R TS OO INI oo IR 15
v :
L L EEHHNI
I N T
TR e 2
T o 580 s NN

Chi= 588.80 mV/div 1.88 us/div Fni=  1.88 V/div

Figure 2-92. SUBTRACTION of MEMORY 2 from CHANNEL 1
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The VERSUS trace function requires two operands; the first operand is plotted with respect to the other on
the X and Y axes. Figure 2-93 displays CHANNEL 1 versus MEMORY 2 in the bottom portion of the
split-screen display.

voLTSs 4z STRATUS: Running volts / div:

;PUHC 1

% T0P/B0T
S OFF

[CHAN 1

UERSUS

;S.BE us B.88 s 5. 80 us.
Chi= 5B@.B@ mV/div 1.88 us/div  Fni= 588.88 aV/div

(EN T
Figure 2-93. CHANNEL 1 VERSUS MEMORY 2
The MULTIPLY trace function requires two operands; the first operand is multiplied by the second

operand. Figure 2-94 displays CHANNEL | multiplied by MEMORY 2 in the bottom portion of the
split-screen display.

4o STATUS: Running
il T FUNC 1

\ [T0P/BOT
~OFF

OFFSET Fhi=

CHAN 1

bkt

i

[ B o B

T s T80 s T
Chi= 508.88 sU/div  1.88 us/div

[HENU | |

Figure 2-94. CHANNEL 1 MULTIPLIED by MEMORY 2
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The ONLY trace function requires only the first operand and is the exact display of the selected channel or
memory with no change. Figure 2-95 displays CHANNEL 1 in the top portion and the ONLY function of
CHANNEL 1 in the bottom portion of the split-screen display.

LTss 42 STRTUS: Bunning volts / div:
E?U i - 500,068 av TFUNC 1

. E3 \Top/B0T
OFFSET ht . _\;;;/;{/NS\.: i :/{’\>\\;;////1QFF 80T

\V

\CHAN 1

i ONLY
1IN ¥\ / i
L N A1 S Nk
T
-5.08 us L] 3,80 us

B8 s
Chi= 588.88 aUsdiv  1.8B us/div  Fni= 588,88 nU/div

[HERUT ]
Figure 2-95. CHANNEL 1 ONLY

The INVERT trace function also requires only the first operand, in which it will be inverted. For example,
if y = f(x), then INVERTed y = —f(x). Figure 2-96 displays CHANNEL 1 in the top portion and
CHANNEL 1 inverted in the bottom portion of the split-screen display.

YOLTS/ 4z STATUS: Running

s : TFUNC 1
Top/80T
OFFSET ChE \;_- e \ ::[ffgnrr 8ot
1 CHAN 1

|
=500 us B.8Y s BT usE
Chi= 5808.88 aV/div 1.88 us/div Fni= 5B0.88 aV/div

(RENT ]

Figure 2-96. CHANNEL 1 INVERTED
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CHANNEL X / MEMORY X

EM. X softkey function indicates the second operand of the trace function to be
or memory.

The second CF
either an avai

VOLTS/DIVISION

/ softkey allows the vertical axis range (amplitude in volts) to be changed for the indicated
nly available when the indicated function is displayed.

This softkey function operates the same as the VOLTS/DIVISION function in the Channel Functions, but is
only specific to the FUNCTION 1 display when it is used in the Waveform Math softkey menu.

OFFSET

ET softkey allows the level (amplitude reference, in volts) of the display midscreen to be changed
for the indicated function. The offset value is indicated midscreen at the left-hand side of the graticule in
either mV or V units,

This softkey function operates the same as the OFFSET {unction in the Channel Functions, but is only
specific to the FUNCTION 1 display when it is used in the Wavetorm Math softkey menu.
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UTILITY FUNCTIONS

Utility Functions allow the user to invoke calibration or self-testing of the digitizer module, save and recall
measurement setup parameters for a waveform, and determine the current ROM/RAM firmware version.
The / softkey on the Main Menu is used to access the Utility Functions. See Figure 2-97.

The UTILITY softkey functions are briefly described below, and in more detail following the Overview
section.

SELF :-frp STATUS: Running : SAVE
TEST ; STATE
: RECALL
7 STRATE
INVOKE 1
CALIB 3
sl
ROM
VERSION

e O T B o SURY LB s

500 s 7.00 5 5790 us
Chi= 258.808 eV/div 1.80 us/div

tNU

Figure 2-97. UTILITY Softkey Menu

OVERVIEW

retains previously-established measurement parameters.

L restores previously-saved measurement parameters to the display screen.
¥ displays the current firmware version of ROM and RAM.
" invokes an automatic self-testing routine of the digitizer module.

B invokes an automatic calibration routine of the digitizer module.
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SAVE STATE

NOTE

The SAVE STATE function only retains established measurement settings.
It does not retain any trace data. Refer to the WAVEFORM SAVE
Functions for storing trace data.

ITE softkey allows the user to retain previously-established measurement settings, including
any parameters set by the front-panel softkey functions. This function does not retain the trace data that is
displayed at the time the setup parameters are saved.

For example, if specific measurement conditions are necessary to measure a waveform, then all of these
measurement settings can be retained for future use on other waveforms by using the SAVE STATE
function.

The SAVE STATE function has access to only two registers, 1 and 2, in which to save information.

Data Input

softkey.

RECALL STATE

NOTE

The RECALL STATE function only restores the previously-saved
measurement settings. It does not restore any trace data. Refer to the
DISPLAY Functions to display previously-stored trace data.

f unctxon) tb the dlsplay screen. This function does not restore the trace data that was displayed at the time
the measurement settings were saved.

To "recall" a previously-saved state, register 1 or 2 must be selected. If the selected register has not had any
previously-saved information stored in it, then the display screen will indicate an "empty state register”
message.

Data Input

The numeric kev pad must be used to select register 1 or 2 and must be terminated by the 2
softkey.
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ROM VERSION

The ¥ ¥ softkey function displays the current firmware version of ROM and RAM. See Figure
2-98.
SELF 42 STATUS: Auto-triggering SAVE
TEST i STATE
3 RECALL
= ISTATE
INVOKE | i
CALIE i
Chi= . . . o
g.88 v ; Ron
= VERSION
ROM VERSION 878225 i :
RAM EXT  B78225 T
S 7,00 s IR
Chi= 258.88 nV/div  1.BD us/div
(HENT ]
Figure 2-98. Displayed ROM/RAM Versions
SELF TEST

invokes an automatic self-testing routine that tests the hardware of the digitizer module.
is the same test that runs when the instrument is [irst turned on. While the test is in progress,
"SELF TEST" will be indicated in the status function block on the display screen.

If SELF-TEST is completed without any errors, the instrument will resume the state that existed prior to
performing this routine. However, the trace data displayed prior to performing this function is destroyed.

For example, if a waveform is displayed in the SINGLE SWEEP mode at the time a SELF-TEST routine is
performed and completed without any errors, the display resumes the SINGLE SWEEP state but blanks the
previously-displayed trace data.

If SELF-TEST is complete but indicates "Stopped" in the status function block and displays an error
message below in the display graticule, the instrument is now in a state in which the user may remotely
review any error data. Otherwise, usage of the instrument may be continued by enabling either the SINGLE
SWEEP or CONTINUOUS SWEEP mode via the Main Menu.

INVOKE CALIBRATION

d softkey function automatically peifc.ms a calibration routine that makes gain and
offset o the digitizer module. While the test is in progress, "CALIBRATE" will be indicated in
the status function block.
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If the INVOKE CALIBRATION test is completed without any errors, the instrument will resume the state
it was in prior to performing this function. However, the trace data displayed prior to perf orming this
function is destroyed.

For example, if a waveform is displayed in the SINGLE SWEEP mode at the time the INVOKE
CALIBRATION function is performed and completed without any errors, the display resumes the SINGLE
SWEERP state but blanks the previously-displayed trace data.

If the INVOKE CALIBRATION test is complete but indicates "Stopped" in the status function block and
displays an error message, the instrument is now in a state in which the user may review any error data by
means of a controlling computer. Otherwise, usage of the instrument may be continued by enabling either
the SINGLE SWEEP or CONTINUQUS SWEEP mode via the Main Menu.
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MULTIPLE DIGITIZER FUNCTIONS

When more than one digitizer module is present in a digitizer system, it is important to understand the
relationship between the master digitizer module and the slave modules.

NOTE

Refer to the HP 70700A Digitizer Installation and Verification Manual for
more detailed and specific information on instailation, configuration, and
addressing of digitizer systems.

The HP-IB/HP-MSIB addressing is what determines whether a module is a master or a slave. The master
digitizer module must be located in row 0 for HP-IB access and error-reporting capabilities. The slave
digitizer modules must be positioned in either the same column above row 0 or in any other higher-address
column above row 0 of the master module. Refer to Figure 2-99.

ADDRESS ING EXAMPLE

7
6
5
R 4
0
w3
2 70700A
DIGITIZER
1 -—--—-""‘""nrg}r??zAEH ngr'??;ta s - CRANNEL #
R
el
CHANNEL 2 YT e
0 DIGITIZER MR
— L HP-IB 7 CHANNEL 3
MASTER — 6 7 8 9
CHANNEL 1 COLUMN

Figure 2-99. Multiple-Channel Digitizer System Addressing

The channel number assignment is also determined by the HP-IB/HP-MSIB addressing. The master digitizer
module, located in row 0, will always be assigned as CHANNEL 1. The next HP 70700A Digitizer module
encountered by the master module in its search will be assigned as CHANNEL 2. This process continues
until all of the HP 70700A Digitizer modules have been assigned channels. The sequence in which the
Address Map is searched is from bottom to top and left to right. A maximum of four channels are available
in a digitizer system that is controlled from a display front panel.
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CHANNEL DISPLAY

The number of digitizers configured in a system determines the number of channels that are available for
display. In addition, one function and one memory may also be displayed at the same time as the maximum
number of channels are displayed. For example, if three digitizer modules are configured in a system, three
channels, one function, and one memory can all be displayed at the same time.

To display the available channels, function, or memory registers, the Display Functions must be accessed. By
using the CHANNEL X/FUNCTION X/MEMORY X and ON/OFF (or TOP/BOTTOM/OFF) softkey
functions in conjunction with each other, the selected channel, function, or memory may be turned on or
off. This method is the only way in which an available channel, function, or memory register may be

displayed for viewing.

NOTE

At instrument preset, only the master digitizer module CHANNEL 1 is
displayed, regardiess of the number of digitizer modules configured in a
system.

It should be noted that the waveform of a specific channel does not have to be displaved in order to use it
in making measurements; therefore, measurements made on a wavetorm may be displayed before, during, or
after the measurement is complete.

CHANNEL FUNCTIONS

When three or four channels have been configured m a systern one more menu level is necessary to access

menu to the screen, with the entries on this second mentt accessmg the individual channels For example, to
set the VOLTS/DIVISION on Channel 4 in a four-channel system, first cf:_" . would be selected from
the Main Menu, then ¢ha would be selected from the intermediate menu, and finally the
VOLTS/DIVISION setting would be selected in the input parameter menu for Channel 4.

NOTE

The selection of two channels in the Main Menu does not affect which
channels are actually displayed for viewing. Refer to the Display Functions
for information on displaying available channels.
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INDEX

INDEX

-

ABOVE LEVEL softkey, 2-10, 2-34

AC / DC / 50Q softkey, 2-7, 2-13

ACTIVE LED, 1-3

Active function block, 2-3

ADDITION (+) softkey, 2-72, 2-83, 2-84
ALL softkey, 2-71, 2-75

ALTERNATE PEAK softkey, 2-8, 2-14, 2-39
AUTO / TRIGGER SWEEP softkey, 2-9, 2-29
AUTO PITPEAK softkey, 2-58, 2-60

AUTO SCALE softkey, 2-70, 2-73

AUTO TOPBASE softkey, 2-57, 2-60
AVERAGE mode softkey, 2-38, 2-55

AXES / FRAME / GRID softkey, 2-37, 2-42

BELOW LEVEL softkey, 2-10, 2-34

BRICK INTERPOLATION or GAUSSIAN
INTERPOLATION, 2-44

BRICK INTERPOLATION softkey, 2-37, 2-44

-C-

CHANNEL 1 or CHANNEL 2 softkey,
2-7, 2-10, 2-11
CHANNEL X functions, 2-10

CHANNEL X / FUNCTION X / MEMORY X

softkey, 2-37, 2-49
CHANNEL X / MEMORY X, 2-72, 2-83, 2-87
Channel 1 softkey menu overview, 2-7
Channel display, 2-93
Channel functions for multiple digitizers, 2-93
CLEAR MEMORY 1 /2 / 3/ 4 softkey,

2-72, 2-82
CLK IN (Clock In), 1-5
CLK OUT (Clock Out), 1-5
CONTINUOQUS SWEEP softkey, 2-7, 2-10, 2-36

e

DELAY POSITION softkey, 2-9, 2-23

DELAY REFERENCE CENTER / RIGHT /
LEFT softkey, 2-8, 2-21

DELAY softkey, 2-8, 2-20

Delta trigger time (dTrg), 2-23

Detector mode softkeys, 2-8, 2-14, 2-38

DISPLAY functions, 2-37

DISPLAY key, 2-2

DISPLAY softkey, 2-37

Display softkey menu overview, 2-37

DOTS mode softkey, 2-37, 2-44

DUTY CYCLE softkey, 2-71, 2-78

—E -

ECL / TTL / SPECTRUM ANALYZER softkey,
2-7,2-12

EITHER EDGE softkey, 2-10, 2-33

EQUIVALENT TIME SAMPLING softkey,
2-9,2-27

EXT TRIG (External Trigger), 1-6

EXTERNAL softkey, 2-10, 2-32

-

FALL TIME softkey, 2-71, 2-79

FIRST SECONDS/DIVISION and SECOND
SECONDS/DIVISION softkey, 2-9, 2-22

FLATTOP window softkey, 2-38, 2-52

FRAME softkey, 2-37, 2-42

FREQUENCY domain softkey, 2-38, 2-50

FREQUENCY softkey, 2-71, 2-75

FROM CHANNEL X / FUNCTION X softkey,
2-72, 2-82

Front-panel features, 1-3 through 1-4

FUNCTION 1 softkey, 2-72, 2-83
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GAUSSIAN INTERPOLATION softkey, 2-37, 2-44
GRID softkey, 2-37, 242

—H-

HANNING window softkey, 2-38, 2-52
HI SWP (High Sweep), 1-5

HOLDOFF softkey, 2-9, 2-30

HP-IB LSN LED, 14

HP-IB RMT LED, 14

HP-IB SRQ LED, 14

HP-IB TLK LED, 14

HYSTERESIS softkey, 2-9, 2-31

INPUT 1 /2, 14, 2-14

INPUT 1 / 2 softkey, 2-8, 2-14

INPUT 1, 14, 1-5

INPUT 2, 14, 1-6

INSTRUMENT PRESET key, 2-2
INTERNAL CHANNEL 1| softkey, 2-10, 2-32
INVERT softkey, 2-72, 2-83, 2-86

INVOKE CALIBRATION softkey, 2-88, 2-90
Input connectors, 1-4, 2-14

Input impedance, 1-4

Input selection, 1-4

e

LED indicators, 1-3 throughl-4

LENGTH AUTO / MANUAL softkey, 2-37, 2-40
LEVEL / LEVEL 1 softkey, 2-9, 2-30

LEVEL 2 softkey, 2-10, 2-35

LINE softkey, 2-10, 2-33

LOGARITHMIC / LINEAR softkey, 2-7, 2-13

MAGNIFY DELAY softkey, 2-58, 2-67

MAGNIFY ON/OFF softkey, 2-58, 2-66

MARKER 1 or MARKER 2 POSITION softkey,
2-57, 2-59

MARKER 1 POSITION softkey, 2-57, 2-59

MARKER 2 POSITION softkey, 2-57, 2-59

MARKER functions, 2-57

MARKER softkey menu overview, 2-57

MARKERS softkey, 2-57

Mainframe/module interconnect, 1-6

MEASURE functions, 2-70

MEASURE LED, 14

MEASURE softkey, 2-70, 2-71

MENU key, 2-2

Measure softkey menu overview, 2-70

Measurement control functions, 2-7

Measurement control functions overview,
2-7 through 2-10

Memory register, 2-49

MIXED Timebase Mode softkey, 2-9, 2-21

Module latch, 1-5

Module overview, 1-2

MULTIPLE DIGITIZER FUNCTIONS, 2-92

MULTIPLY (x) softkey, 2-72, 2-83, 2-85

s s

NEGATIVE EDGE softkey, 2-10, 2-33
NEGATIVE PEAK softkey, 2-8, 2-14, 2-39
NORMAL / AVERAGE softkey, 2-38, 2-55
NORMAL Timebase Mode softkey, 2-8, 2-21

-0-

OFFSET softkey, 2-7, 2-12, 2-72, 2-87

ON / OFF or TOP y BOTTOM / OFF softkey,
2-38, 2-53, 2-72, 2-83

ONLY softkey, 2-72, 2-83, 2-86

OUTSIDE RANGE softkey, 2-10, 2-35

OVERSHOOT softkey, 2-71, 2-80

-P-

PEAK-TO-PEAK VOLTAGE softkey, 2-71, 2-79

PERCENTAGES (0-100, 10-90, 20-80, 50-50)
softkey, 2-58, 2-61

PERIOD softkey, 2-71, 2-76

POSITIVE EDGE softkey, 2-10, 2-33

POSITIVE PEAK softkey, 2-8, 2-14, 2-38

PRESHOOT softkey, 2-71, 2-80

PROBE softkey. 2-8, 2-14

Preparation for digitizer operation, 2-2

-

RANDOM EVENT CAPTURE softkey, 2-9, 2-23
RECALL STATE softkey, 2-88, 2-89
RELATIVE / ABSOLUTE TIME softkey,
29, 2-26
Rear-panel features, 1-5 through 1-6
Rear-panel SMB connectors, 1-5 through 1-6
RISE TIME softkey, 2-71, 2-78
RMS VOLTAGE softkey, 2-71, 2-81
ROM VERSION softkey, 2-88, 2-90
RPG knob, 2-3
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SAMPLE softkey, 2-8, 2-14, 2-38

SAVE STATE softkey, 2-88, 2-89

SECOND SECONDS/DIVISION softkey,
2-9,2-22

SECONDS/DIVISION softkey, 2-8, 2-18,
2-19, 2-40, 2-45

SELECT INSTRUMENT softkey, 2-2

SELF-TEST softkey, 2-88, 2-90

SINGLE SWEEP softkey, 2-7, 2-10, 2-36

SOLID / DOTS softkey, 2-37, 2-44

SOURCE CHANNEL X / FUNCTION X /
MEMORY X softkey, 2-71, 2-74

Softkey overview, 2-3

SPLIT ON/OFF softkey, 2-37, 2-41

START MARKER or STOP MARKER softkey,
2-58, 2-63

START MARKER POSITIVE/NEGATIVE,
2-58, 2-64

STATUS ACT LED, 1-3

STATUS ERR LED, 1-4

STOP MARKER softkey, 2-58, 2-63

STOP MARKER POSITIVE/NEGATIVE,
2-58, 2-65

STORE softkey, 2-72, 2-82

SUBTRACTION (-) softkey, 2-72, 2-83, 2-84

SYNC OUT (Synchronizing Output), 1-6

System overview, 1-1 through 1-2

o

TIME / FREQUENCY DOMAIN softkey,
2-38, 2-50

TIME MARKERS softkey, 2-58, 2-62

TIMEBASE functions, 2-18

TIMEBASE softkey, 2-7, 2-8, 2-18

Timebase softkey menu overview, 2-8

TO MEMORY 1 /2 /3 / 4 softkey, 2-72, 2-82

TOP / BOTTOM / OFF softkey, 2-38, 2-53, 2-72,
2-83

TRACE LENGTH softkey, 2-37, 2-38, 2-40, 2-45

TRIGGER EVENT softkey, 2-9, 2-25

TRIGGER functions, 2-29

TRIGGER softkey, 2-7, 2-9, 2-29

Trigger softkey menu overview, 2-9

—U-

UNIFORM, HANNING, and FLATTOP window
softkeys, 2-38, 2-50

USER key, 2-2

UTILITY functions, 2-88

UTILITY softkey menu overview, 2-88

UTILITY softkey, 2-88

-V -

VERSUS softkey, 2-72, 2-83, 2-85

Voltage marker percentage softkey, 2-58, 2-61
VOLTAGE MARKERS softkey, 2-57, 2-58
VOLTS/DIVISION softkey, 2-7, 2-12, 2-72, 2-87

—W-

WAVEFORM MATH functions, 2-82

WAVEFORM MATH softkey, 2-70, 2-72

WAVEFORM MATH softkey menu overview,
2-72

WAVEFORM SAVE functions, 2-81

WAVEFORM SAVE softkey menu overview, 2-72

WAVEFORM SAVE softkey, 2-70, 2-72

+ WIDTH softkey, 2-71, 2-77
— WIDTH softkey, 2-71, 2-77
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HEWLETT-PACKARD SALES AND SERVICE OFFICES

To obtain servicing information or to order replacement parts, contact the nearest Hewlett-Packard
Sales and Service Office listed in the HP Catalog, or contact the nearest regional office listed below:

IN THE UNITED STATES

CALIFORNIA
PO. Box 4230
1421 South Manhattan Avenue
Fullerton 92631

GEORGIA
P.O. Box 105005
2000 South Park Place
Atlanta 30339

ILLINOIS
5201 Tollview Drive
Rolling Meadows 60008

NEW JERSEY

W. 120 Century Road
Paramus 07652

IN CANADA

Hewlett-Packard (Canada) Ltd.

17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2M5

IN FRANCE

Hewlett-Packard France
F-91947 Les Ulis Cedex
Orsay

IN GERMAN FEDERAL REPUBLIC

Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140
D-6000 Frankfurt 56

IN GREAT BRITAIN

Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokingham
Berkshire RG11 5AR

IN OTHER EUROPEAN COUNTRIES

SWITZERLAND
Hewlett-Packard (Schweiz) AG
29 Chemin Chateau Bloc
CH-1219 LeLignon-Geneva

IN ALL OTHER LOCATIONS

Hewlett-Packard Inter-Americas
3200 Hillview Avenue
Palo Alto, California 94304
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