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OPERATORS SAFETY SUMMARY

The safety information in this summary is for operaling personnel. Warnings
and cautions will also be found throughout the manual where they apply.
Terms in This Manual

CAUTION statemnents identify conditions or practices that could result in
damage to the equipment or other property.

WARNING statements identify conditions or practices that could result in per-
sonal injury or loss of life.

Terms as Marked on Equipment

CAUTION indicates a personal Injury hazard not immeadiately accessible as
one reads the markings, or a hazard to property, Including the equipmert it-
self.

DANGER indicates a personal injury hazard immediately accessible as one
reads the marking.

Symbols in This Manual

cautlonary or other Information Is to
be found. For maximum Input voltage
see Tabie 6-1.

! This symbo! Indicates where applicable

Symbols as Marked on Equipment

y DANGER — High voltage.

@ Protective ground {earth) terminal,

A ATTENTION - Refer to manual,

X 2252 Operators



Power Source
This product Is intended to operate from a power scurce that does not apply
more than 250 V rms between the supply conductors or between aither sup-

ply conductor and ground. A protective ground connection, by way of the
grounding conductor in the power cord, is essential for safe operation.

Grounding the Product

This product is grounded through the grounding conductor of thae power
cord. To avoid electrical shock, plug the power cord into a properly wired
receptacle before making any connactions to the product input or cutput ter-

minals. A protective ground connection, by way of the grounding conductor
in the power cord, is essential for safa operation.

Danger Arising From Loss of Ground
Upon loss of the protactive-ground connection, all accessible conductive

parts, iIncluding knobs and controls that may appear to be insutating, canren-
der an elactric shock.

Use the Proper Power Cord
Use oniy the power cord and connector specified for your product.

Tha power cord must be in good condition.

Read Section 1 for power-cord and connector information.

Use the Proper Fuse 3

To avoid fire hazard, use only a fuse of the correct type, voliage rating and
currertt rating as specified on the back of your product and in Tabie 6-1,

Do Not Operate in an Explosive Atmosphere

To avoid explosion, do not operate this product in an explosive atmosphere.

2252 Operators xi



Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product covers or panels. Do not
operate the product without the covers and panels properly installed.

xif 2282 Operators
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Introduction

PRODUCT OVERVIEW
Description

The 2252 is a 100 MHz, four-channel, dual-sweep portable oscilloscope for
general-purpose use (Figura 1-1). A microprocessor-based operating sys-
tem controls most of the functions in the instrument, including a fully
integrated menu-driven voltage and time measurement system with
SmartCursors ™. A counter/timer {C/T) is integrated into the trigger systemio
provide many automated counting and timing measurements with high ac-
curacy. Other features include single-button automatic front-panel setup
and a menu-driven store/recall setup function. A menu-driven service mode
provides for configuring of cerain menu and readout displays, internal
calibration, and servicing diagnostics. The instrument provides a hardcopy
output of the displayed waveform. The instrument is equipped with a General
Purposa Interface Bus (GPIB) that allows it to be operated by the program-
ming of the controller.

7837-01
Figure 1-1. The 2252 Oscilloscope.

2282 Operators 1-1



Introduction

The vertical deflection systern has four input channels. Two channels have 11
basic deftection factors from 2 mV to 5 V per division, and two channels have
two basic deflection factors of 0.1 V and 0.5 V per division. Basic deflection
factors can be extended with attenuator probes. VOLTS/DIV readouts are
switched to display the correct vertical scale factors when properly coded
probes are connected to the vertical input connectors.

The horizontal deflection system provides single, duat, or delayed sweeps
from 0.5 510 20 ns per division {delayed sweep, 5 Ms to 20 ns per division),
The trigger system provides stable triggering over the full bandwidth of the
vertical deflection syster.

Alphanumeric crt readouts of the vertical and horizontal scale factors are dis-
playad at the bottom of the screen. On-screen vertical and horizortal cursors
provide accurate voltage, time, frequency, and phase measuraments;
rmeasurement values are displayed at the top of the crt.

Measurement features include voltage, time, frequency, and phase, counter/
timer measurements, and risetime/falitime or propagation delay. Vollage
measuremeants include positive peak, negative peak, peak-to-peak, and
average dc levels, measured over the entire display or a selected portion
(gated measuremants).

Counter/timar measurements include frequency, period, width, lotalize,
frecuency ratio, gated frequency, gated period, gated width, gated events,
delia tima, one-over-deltatime, phase, rise/fall time, and propagation delay,
using an internal or extarnal frequency standard. Counterftimer measure-
ments can be averaged to increase the number of displayed digits, and
maasurement trigger points can be indicated with cursors on screen.

Positionable cursors alfow absolute voltage, voltage difference, iime
difference, frequency, and phase measurements. SmanCursors®™ visually
track voltage measurements, trigger lavels and ground and may be
selectively displayed with the waveforms, Time, frequency, and phase
measurements referenced to the trigger event or between two user-selected
events are available in ALT and B horizontal madas.

By pressing a single button (AUTO SETUP}, the front-panel controls can be
set up to produce a usable waveform display based on the voltage and time
characteristics of the input signals.

The Store/Recall system lets you store and recall up 1o 20 different front-

panet setups. Stored setups can be arranged in sequences as required for
specific applications.

1-2 2252 Operators
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The 2252 has a digitizing system capable of converting the A sweep
waveiorm to digital data. The digitized waveform data can then be sent to an
external EPSON™ FX-Series compatible printer for hard copies of the
wavaform or to a host computer via the communications interface for mass
data storage and/or waveform analysis. When used with a host computer or
systemn controlier, the front pana! settings and measurement faatures of the
instrument are all remotely controllable. The externatly controllable front
panel coupled with the ability to digitize and output the displayed waveform
and all measurement resulls, makes tha 2252 a versatile instrument for use in
remote automatic testing and production line environments.

The hardcopy feature allows the instrument to output as many asfive A's\w.ren':)p=
displays (CH 1, ADD channels 1and 2, CH 2, CH 3, and CH 4) to an attached
printer via a Centronics interface.

The instrument GPIB meets the standard IEEE 488.2-1987. The GPiB allows
the front-panel controls and menus 1o be operated under control of the
programming of the controller. All the front panel controls and menus are
accessibie via the communications port connector, Digitized waveforms arxd
measurement results can ba gatheraed by the remaote controller for long term
data collection and/or analysis using system programming.

Standard Accessories

The following Hems are standard accessories shipped with the 2252
instrurment:

2 Probes, 10X, 1.5 meter, with accessories

1 Power cord

1 Power cord clamp

1 Operatorg manual

1 Reference guide

1 CRT filter, blue plastic (installed)

1 Fuse, 2A, 250 V, siow-blow

1 Accessory pouch, ziploc i
1 Instrument Interdace Guidse

See Section 8 "Options and Accessories” for part numbers and further infor-
mation about standard accessories and a list of the recommended optional
accessories. For more information on accessories and ordering assistance,
contact your Tekironix representative or local Tektronix Fisid Office.

"EPSOM Is a trademark of Epson Cerporation.
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PREPARATION FOR USE

Safety

Refer to the Operators Safety Summary at the frant of this manual for power
source, grounding, and other safety information about the use of the instru-
ment. Before connecting the 225210 a power source, read this section andthe
Safety Summary.

Line Fuse

This instrument can be damaged if the wrong line fuse is installed.

Verity the proper value of the power-input fuse with the following procedure,

1. Pressinthe fuse-holder capand retease it witha slight counterclockwise
rotation.

2. Pultthe cap (with the attached fuse inside) out of the fuse holder.
3. \Verify proper fuse value;

4. Install the proper fuse and reinstall the fuse-hotder cap.

Line Voltage and Power Cord

The 2252 operates on line voltages from 90 to 250 V with line frequancies
ranging from 48 to 440 Hz. No line voltage selacting is nacessary. Instruments
are shipped with the power cord that was requested on the order. The power
cord must match the power-source outlet: if it does not, contact your
Tektronix representativa or local Tektronix Field Ofice. Soe Figure 1-2 for
optional power cords available.

1-4 2252 Operators
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Plug Power Cord/ Lina Reference
Configuration | Option |  Plug Type Voltage Standards?
O ANSI C73.11
Ha .’\3 u.s. us. 120V NEMA 5-15-P
S | s 120V IEC 83
UL 188.6
CEEM),
EURO i, IV, vil
At 200y 220V [EC 83
IEC 127
BS 1363
A2 UKe 240V IEC 83
240V IEC 127
Australian AS Ct112
A3 240V 240V IEC 127
North ANSIC73.20
A i NEMA 6-15-P
Ad Amarican 240V IEC 83
~40v UL 198.6
. Sev
AS Switzarland 200y IEC
220V 127

aA BA, type C fuse is also installed inside the plug of the Option A2 power cord.

bRsference Standards Abbreviations:

ANS! — American National Standards Institute
AS - Standards Association of Australia

BS -~ British Standards institution

H

CEE ~International Commission on Rules for the

Approval of Electrical Equipment

IEC —International Electrotechnical Commission
NEMA — National Electrical Manufacturer's Association
SEV - Schweizervischer Elekirotechnischer Versin

UL —Underwriters Laboratories Inc.

7837-02

2252 Operators

Figure 1-2, Optional power cords.
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The detachable three-wire power cord has a three-contact plug for con-
naction to the power source and tha protective ground. The power cord is
heid to the rear panel by a clamp. The protective ground contact on the plug
connects (through the power cord protective-ground conductor) to the
accessible metal parts of the instrument.

WARNING §

For electrical-shock protection, insert this plug into a power-
source outlet that has a properly grounded protective-ground
contact.

Instrument Cooling
To prevent instrumant damage from overheated components, make sure the

internal airflow is not blocked. Before tuming on the power, check that the
ventilation holes on the bottom and side of the cabinet are not covered.,

Start-up

At power on, the instrument doas a self-diagnostic check. If the instrument
does not turn on and operate normally, turn power off then on again. If the
instrument still does not tum on properly, refer the instrument to a quatified

service person. TRIGGER MODE LEDs may be flashing to indicate the circuit 1

location of a start-up error; you should report this information to the service
person.

When the instrument is turned on, a self-cal routine ray run 1o set the
voltage- and timing-measurement constants. The power-on self cal runs
only if the stored constants have been lost, possibly due to a dead mamory
back-up battery. The following warning massage will be displayed for 5
saconds: “WARNING PROBABLE BATTERY FAILURE TURN OFF AND ON
TO VERIFY™, If the message reappears after having turned the power off and
on, have the battery checked and/cr replaced by a qualified service parson.
The instrument can still be used for accurate measurements by running the
SELF CAL MEASUREMENTS routine from the SERVICE MENU after the
instrument has warmed up for at least 20 minutes.

To run the SELF CAL MEASUREMENTS routine, press ihe top and botom
meni-item select buttons. Press down-arrow button to underline SELF CAlL
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MEASUREMENTS. Press RUN to start the routine, then QUIT or CLEAR

DISPLAY to return 1o the normal oscilioscope mode.

Repackaging for Shipment

— Save the original shipping carion and packing material in case it is ever
necessary 1o reship the instrument by a commercial transport carrier. if the
original materials are unfit or not available, then repackage the instrument
using the following procedure.

1.

Use a corrugated cardboard shipping caron with a test strength of at

~_teast 275 pounds and an inside dimension at least six inches greater than
‘the instrument dimensions.

I instrument is being shipped to a Taktronix Service Center, enclose the
folfowing information: owner's addrass, name and phone number of a
cortact person, type and serial number of the instrument, reason for
returning, and a complete description of the service required.

Complately wrap the instrument with polyethylens sheeting or equiva-
lent to protect the outside finish and keep harmful substances out of the
instrumant.

Cushion instrisment on all sides with three Inches of padding material or
urethane foam, tightly packed betwaen the carton and the instrument.

Seal the shipping carton with an industriat stapler or strapping tape.

Mark the address of the Tekdronix Service Center and your own return
address on the shipping carton.
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Controls, Connectors, and Indicators

@O 60 60 006

CRT, Power, and Display

Refer to Figure 2-1 for location of items 1 through .

O

POWER Switch—Turns on or off instrument power, Press for ON or
OFF.

At least one Vertical MODE button will light whenthe power is turned on.
The frort-panel setup existing whan the power is turnad off will returm
when the power is turned on again.

A INTEN Control—Adjusts the brightness of the A trace.

B INTEN Control—Adjusts the brightness of the B Deilayed sweep
trace and the intensified zone on the A trace.

FOCUS Control —Adjusts the focus of the cri displays (races, readout,
and cursors).

TRACE ROTATION Control—Aligns the crt trace with the horizontal
graticule lines. This is a screwdriver adjustment.

READOUT Control —Adijusts the brighiness of the crt readout display
{includes all alphanumerics and CUrsors). :

SCALE ILLUM Control - Adjusts the illumination leve! of the graticule.

NOTE

Life of the graticule iMlumination lamps can be increased by
setting the SCALE ILLUM control for the minimum intensity
needed for viewing, and turning off scale illumination when
not needed.

BEAM FIND Button-—Locates off-screen and overscanned displays
when the button is held in. Limits the vertical and horizontal deflection
within the display area and unblanks the crt.
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Flgure 2-1. CRT, power, and display controls.

@ CRT—Displays waveforms and readouts in an 80 mm verlical by

100 mm horizontal graticule area.

Internal graticute lines provide parallax-free viewing of trace and
graticule lines. 0%, 10%, 90% and 100% points marked at the left adge

of the graticule aid in making rise- and fall-time measurements.
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Vertical

Refer to Figure 2-2 for location of items 10 through 17.

CH 1 and CH 2 POSITION Controls —Adjust vertical position of the

Channel 1 and Channe! 2 waveform displays.

@ MODE Buttons —Select the vertical channels for display (CH 1, ADD

channets 1and 2, CH 2, CH 3, and CH 4). The CHOP/ALT MODE buttan
selects method for switching input channels on the display {choppedor
alternating).

Except for CHOP/ALT modes, pressing an unlit mode button turns on
the mode, and pressing a lit button turns off the mode. CHOP is selected
when the CHOP/ALT button is lit; ALT is selactad when the button is nat
fit.

CH 1, CH 2, CH 3, and CH 4 —Setect vertical channels for display. At
ieast one of tha channels or ADD is always on and cannot be turned off
until another channal is first turned on.

CHOP/ALT —In the CHOP mode the display chops between selected
input channels ata rate of about 625 kHz. Inthe ALT maode, the selacted
channels are displayed in sequence (alternating at the end of each
sSwoep).

ADD-Displays the algebraic sum of the Channel 1 and Channel 2
inputsignals. The ADD display isin additionto any other selectadchan-
nel displays. iInthe ADD mode, aplus sign {+}is displayad betweenthe
Channel 1 and Channel 2 VOLTS/DIV readouts.

NOTE

1
In ADD made when AUTO LEVEL TRIGGER MODE or CHOP
Vertical MODE is selected, the algebraic sum of Channel 1
and Channel 2 dispiays provides the internal signal source for
the trigger system when the trigger source is VERT.
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(12) Channel 1 and Channel 2 VOLTS/DIV Switches —Select calibrated
deflectionfactors for Channel 1and Channel 2 from 2 mV per divisionto
5V per division in a 1-2-5 sequence of 11 steps.

The switches are detented, continuous-rotation controls with no end
stops. The VOLTS/DIV readouts reflect atteruation factors of coded
attenuator propes connected to the vertical inputs.

VERTICAL
{} POSITION {3 POSITION

h MODE >

CH1 ADD CH2? CH3 CH4  CHop )

ooogd m|

% ALT

{

VOLTS/Div VOLTS/DIvV

&

BV
?E ‘
COUPLING
B-ac -@-oc
|

s GRD . e BN
BOTH OFF HOTH OFF
CH tor B3 L & )

MEY 205 < 400V pk EL 20pF = 400V

8373--03

Figure 2-2. CH 1 and CH 2 vertical controls and indicators,
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O
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CH1AND CH2VOLTS/DIVVAR Conirols — Allows the CH 1and CH2
verticai deflection factors 1o be increased up to at ieast 2.5 times.

Vertical deflection factors are greaterthan the VOLTS/DivV switch setting
whaen the UNCAL indicator is 1t and a greater-than symbol (=) is dis-
played to the left of the associated VOLTS/DIV readout.

NOTE

Normally the VOLTS/DIV settings are calibrated when the VAR
conirolis in the fully clockwise (detent) position. However, if a
front-panel setup had been recalled from the Store/Recall
Setup memory, it is possible for the VOLTS/DIV settings to be
calibrated or uncalibrated with the VOLT/DIV VAR control in
any position. When the controls are rotated, normal variable
operation returns.

UNCAL Indicator —Lights when either CH 1 or CH 2 VOLTS/DIV set-
tings are uncalibrated {(variable function in effect).

SCOPE BW Button — Readuces the bandwidth of the vertical deflection
system and trigger system to 20 MHz when the button is lit. The full
bandwidih is available when the SCOPE BW bution is not lit.

CH 2 INVERT Bulton-—inveris the Channel 2 input signal when the
INVERT button is lit.

The Channel 2 input signal in ADD mode and the Channel 2 trigger sig-
nal pickoff are also inverted. A down-arrow symbot is displayed
between the Channel 1 and Channel 2 VOLTS/DIV readout when the
INVERT mode is on.

COUPLING Buttons —Select the method of codpling input signals to
the Channel! 1 and Channel 2 attenuators.

GND ~—Disconnects the input signal and grounds the input of the
assoclated vertica! attenuator to provide a zero {ground) reference volt-
age display.

The COUPLING switch is in the ground position when the AC and the
DC buttons are not it. A ground symbot (47 ) is displayed to the right of
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the associated VOLTS/DIV readouwt. The ground symbo! Is also
displayed after the value readout of any of the VOLTMETER
measurements.

AC —Capacitively couples the input signal 1o the vertical attenuator
when the AC button ig . ‘

TurningonAC Qoup!ing turns off DC Coupling. AC Coupling blocks the
dc component of the input signal. The lower -3 dB frequency limit is
10 Hz or less when using either a 1X probe or properly terminated
coaxial cable; itis 1 Hzor less using a compensated 10X probe. With AC
Coupling selectad, an AC symbaol (~) is displayed to the right of the
associated VOLTS/DIV readout. An AC symbol is aisa displayed after
the value readout of any Peak or Peak~to-Peak voltage measurement,

NOTE

When AC Coupling is selected for DC voltmeter measure-
ments an eror message “SELECT DC COUPLING” is
displayed.

DC - Couplas de and ail frequency components of the input signal to
the vertical attenuator when the DC button is tit,

Tuming on DC coupling turns off AC coupling. With DC Coupling

selectad, a DC symbol { & ) is displayed to the right of the associated

VOLTS/DIV readeut. Input resistance is 1 MO to ground.

Refer to Figure 2-3 for location of items 18 through 23.

2-8

CH1 OR X and CH 2 Input Connectors--Caorinact signals to the in-
puts of Channel 1 and Channel 2 vertical attenuators.

input connectors ara BNC type with an outer contact ring for recog-
nizing attenuation factors of coded attenuator probes. A signal con-
nected to the CH 1 OR X Input connector produces the horizontal
deflaction (X-Axis} inthe X-Y horizontal mode. Any ofthe vertical signal
channelsor ADD can provide vertical deflection {Y-Axis) foran X-Y dig-
play.

PROBE ADJUST Connector — Qutputs a 0.5 V square-wave signat (at
about 1 kHz into a T M( Joad) for compensating voltage probes and
checking the vertical deflection accuracy.
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Figure 2-3. Vertical connectors and CH 3 and CH 4 controls.

-Audliary Ground Jack—Provides an auxlliary chassis ground con-

nection (banana jack) betwaen the equipment under test and the 2952,

Channel 3 and Channei 4 POSITION Controis — Adjust vertical
position of Channel 3 and Channel 4 signal displays.

Channel 3 and Channel 4 VOLTS/DIV Switches — Select two basic
deflection factors for Channel 3 and Channe! 4, 0.5 volt/division {button
it} or 0.1 voit/division {button not lit).

The VOLTS/DIV switch setting displayed in the ¢ert readout refiects the
attenuation factor of coded attenuator probes that are connacted to the
vertical inputs.

¥

CH 3 and CH 4 Input Connectors —Connect signals o the inputs of
the Channel 3 and Channel 4 vartical attenuators. input coupling is de
only.

The Input connectors are BNC with probe-coding ring contacts (the
same as Channel 1 and Channel 2). The limited choice of deflaction
factors for the Channel 3 and Channetl 4 inputs makes them useful for
digital and trigger signais.
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Horizontal

Refer to Figure 2-4 for location of items 24 through 31,

POSITION Control—Adjusts the horizontal position of the waveform
displays on the ort.
¥

X10 MAG Switch — Magnifies the A and B sweeps by a factor of 10 and
extends the fastest sweep speed to 2 ns per division. The center portion
of an unmagnified sweep display will be within 0.5 division of the center
of a magnified sweep display. No action occurs in X-Y mode.

When X10 MAG is on, a X10 symbol is displayed next to the SEC/DIV
reaclouts. The reaciouts reflect correct display sweep speeds for the X10
MAG displays and the unmagnified displays.

MODE Buttons (Up-Arrow and Down-Arrow) and Indicators—
Selact the operating mocde of the horizontal deflection system. Prassing
the Up-/Down-Arrow buttons selects the horizontal deflection modeas
shown by the MODE lights. Notall Menu Measurement modes are com-
patible with alt horizontal deflection modes. See Table 3-1, Behaviorfor
Horizontat MODE Changaes, int Saction 3.

A—Selects A swesp horizontal deflection. The A sweep speed is
determined by the A SEC/DIV switch setting as displayed in the crt
reaciout. Whaneaver A MCDE is selacted, the A/B SELECT switch is set
1o A Trigger. '

ALT —Alernates between A sweep (with an intensified 2one repre-
senting B sweaep) and B delayed swaep. Both A and B SEC/DIV switch
settings are displayed in the crt readout, but only the B can be adjusted.
Whaenaver ALT MODE is selected, the A/B SELECT switch is setio B
Trigger.

The B sweep speed cannot be sat slower than the A sweep speed;
attempting to do so forces the A sweep speed to foliow the B sweep
speed. To increase the A sweep speed in the ALT MODE, set the Hori-
zortal MODE to A, adjust the SEC/DIV switch to a faster A sweep set-
ting, and reset the Horizontal MODE swilch to ALT. The B sweep speed
and tha length of the intensified zone are determined by the B SEC/DIV
switch setting.
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Figure 2-4. Horizontal controls and indicators.

B--Select B sweep horizontal deflection. The B swesp speed is
determined by the B SEC/DIV switch setting as displayad in the ort
readout. Whenever B MODE is selected, the A/B SELECT switch is set
to B Trigger.

Tre start of the B sweep in RUNS AFTER mode (or the arming of the B
Trigger in any triggered mode) is delayed from the start of the A sweep
by a time determined by the setting of the k- OR DELAY TIME control.
The B SEC/DIV switch setting and the Delay Time Position setting are
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displayed in the crt readout, A greater-than sign (>} is displayed in
front of the Delay Time readout if the B Trigger MODE is not RUNS
AFTER.

X-Y¥ --The signal applied to CH 1 OR X input connector produces the
horizontal (X~Axis) deflection. Signals applied to any vertical input
connector or ADD may be selected to provide the vertica! deflection
{Y-Axis).

The X-Y displays are hcrizontally positioned by the Horizontal
POSITION controt and vertically positioned by the asscciated vertical
channel POSITION control.

A AND B SEC/DIV Switch-Selects the horizontal deflection rate
{sweep speed) for both the A sweep and the B sweep in a 1-2-5
sequence. Calibrated sweep speads are obtained with the A and B
SEC/DIV VAR control in the detent (fully clockwise) position. The A
SEC/DIV switch setting is sat only fram the A Horizontal MODE and the
B SEC/DIV switch is set only from the ALT or B Horizontal MODE.

NOTE

The B sweep speed can never be slower than the A sweep
speed. When the two sweep speeds are the same, they are
“locked.” At this point A wilf follow B to siower SEC/DIV set-
tings (in ALT or B} and B will follow A to faster settings (in A}.

A SEC/DIV—The calibrated A sweep speed is selected only in A Hori-
zontal MODE from 0.5 s per division 16 20 ns per division (X10 MAG off).

B SEC/DIV ~The calibrated 8 sweep speed is selected either in ALT or
B Horizontal MODE from 5 ms per division to 20 ns per division {X10
MAG off).

A and B SEC/DIV VAR Control—Provides continuously varlable,
uncalibrated A and B sweep speeds to at least 2.5 times slower than tha
calibrated SEC/DIV setting.

The VAR control extends the slowest A sweepspeedtoatleast 1.25 sec
per division. The UNCAL indicator is #it and a greater-than sign (>)is
displayed before each SEC/DIV readsut value when the sweep speeds
&re greater than the SEC/DIV settings.
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NOTE

Normally the SEC/DIV settings are calibrated when the VAR
control is in the fully clockwise {detent) position. However, if a
front-panel setup had been recalled from the Store/Recall
Setup memory, itis possible for the SEC/DIV settings to be cal-
ibrated or uncalibrated with the SECIDIV VAR controf in arny
position. When the controls are rotated, normal variable oper-
ation returns.

@ CURSORS POSITION Controls —Sets the refersnce and delta cur-
$0rs on the display.

NOTE

The reference and delta cursors will only track together as
long as the reference delay plus the delta delay is less than 10
times the A SEC/DIV setting (10 horizontal graticule divisions).
The cursors cannot be positioned left of the st or right of the
11th vertical graticule fines.

le OR DELAY TiME —This control has the following functions:

1. Positions the reference and deita cursors together in a cursor
measurement mode, (Volts measwement in A, ALT, B, or X-Y
Horizontal MODES; TIME measurement in A or B Horizontal
MODES.)

2. Positions the reference and deita delays together in the TIME
measurement modes In the ALT or B Horizontal MODE.

3. Setsthe B sweep delay time inthe ALT or B Horizontal Mods in
DELAY measurement mode.

4. Positions the Intensified zone for GATED VOLTMETER and
GATED C/T measurements.

5. Selects the character to be altered inthe ALTER LABEL mant of
Store/Recail,

=% —This control has the following functions:

1. Positions the dalta cursor In the cursor measurament mode.

2. Setsthe B sweep deita delay in TIME measurement mode when
inthe ALT or B Horizontai MODES,
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3. Sets the width of the intensified zone for GATED VOLTMETER
and GATED C/T measurements.

4. Changes the setup number or characters in Store/Recall.

NOTE

The reference and delta cursors will only track together as
long as the reference delay plusthe delta delay isless than 10
times the A SEC/DIV setting (10 horizontal graticule divisions).
Cursors cannot be positioned left of the 1stor right of the T1th
vertical graticule lines.

UNCAL Indicator — Lights when the A AND B SEC/DIV seltings are un-
calibrated (variable function in effect}.

TRACE SEP Control—Positions the B sweep trace vertically with
raspect io the A sweep trace when ALT Horizontal MODE is selected.

Trigger

Refer to Figure 2-5 for location of items 32 through 38.

@ A/B SELECT Button—Directs the MODE, SOURCE, CPLG, SLOPE,

and LEVEL controis and Trigger lights (TRIG'D and READY) to aither
the A or B Trigger system {A, when lit; B, when rot 1),

Either A or Brigger can be selected for any Horizontal MODE; however,
A/B SELECT is praget to A when A Horizontal MODE is selected, and B
whaen ALT or B Horizontal MODE Is selected. No change occurs when
switching from B to X-Y Horizontal MODE.

For dual-charnal C/T measurements, this button cycles through three
trigger sources: A, Bsource 1, and B source 2. The buttonis fitwhen Als
selected and unlit for either B source. i no menu is being displayed, the
sacond-from-top readout line will show which of the three trigger
sources is selecied, along with slope, as shown below:
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FREQ RATIO

_ A source: TRIG SELECT: A SLOPE: T

s B source 1 TRIG SELECT: Bchx SLOPE:T.
B source 2: TRIG SELECT: Behy SLOPE: T

LT Chx is the numerator channel, and chy is the denominator

' channel (CH 1, CH 2, CH 3, CH 4, or ADD may be selected for
either channel}. T is an up-arrow if positive trigger slope or a
down-arrow if negative trigger slope.

— - SEC- [ 'USEC“‘{’ = PHASE S
{when run’in ALT or B horizontal mode)

A source: TRIG SELECT: A SLOPE: T

. B source 1: TRIG SELECT: B SLOpE:T
B source 2: TRIG SELECT- B D SLope: T
PROP DELAY

o A source: TRIG SELECT: A SLOPE: T
B source 1: TRIG SELECT: B START sLore: T
B source 2: TRIG SELECT: B STOP SLOPE: t

@ SLOPE Button —Selects the slope {positive- or negative-going} ofthe
trigger source signal that triggers either the A swaep, the B sweep, orthe
C/T. {Button lit = positive-going; bution not it = negative-going.)

HOLDOFF Control—Varies holdoff time between the end of one A
sweep and the start of the next A sweep.

The HOLDOFF control can increase the minimum holdoff time by at
least 10 times. Adjusting this control can improva triggering stability of
aperiodic signals {i.e., complex digital waveforms).

@ LEVEL Control —Sets the amplitude level on the trigger signal at which
sitherthe Asweep, the Bsweep, or the C/T istriggered. Whena sweepis
triggered, the TRIG'D indicator is lit. During C/T measursments, the
TRIG'D indicator is unlit for B trigger.
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Figure 2-5, Trigger controls and Indicators.

Adjustirg the LEVEL control fully courterciockwise in AUTO LEVEL
Trigger MODE causes the trigger to reacquire and sets the trigger tevel
tothe 10% point of the trigger signal; adjusting to the clockwise stop will
cause a reacquisition to the 90% level. In either case, tha limits of the
Trigger LEVEL control will be the 10% and 90% levels of the trigger
signal. :

MODE Buttons {Up- and Down-~Arrows) and Indicators—Select the
operating modes of the A and B trigger systems. Pressing the Up-/
Down-Arrow buttons selects the operating modes as shown by the Trig-
ger MODE tights.

2252 Operators



Conitrols, Connectors, and indicators

Selections available for the A Trigger (A/B SELECT butien lity are:
AUTO LEVEL, AUTO, NORM, TV LINE, TVFIELD, and SGL SEQ. Selec-
tions for the B Trigger (A/8 SELECT button not lit) are: AUTO LEVEL,
RUNS AFTER, NORM, TV LINE FROM A SOURCE. For RIiSE, FALL,
and PROP DELAY measurements, B Trigger MODE selaction is not
allowed, and B Trigger MODE lights are off.

If TV Sync Trigger Slope has been preset in the Configuration menu

(sea Service Menu Features in section 3), the A SLOPE is set to the
preset sfope when TV LINE or TV FIELD A Tricger MODE is selected.
Whenever A Trigger MODE is set to a TV Trigger MODE, B Trigger
SLOPE will automaticatly he setto match A Trigger SLOPEIfTVLINER
Trigger MODE is selected. After A SLOPE has been preset, if A Trigger
MODE is then taken out of a TV Trigger MODE, A SLOPE is set back to
#s previously selected (non-preset) valuea. If, while doing this, B Trigger
MODE was still In TV LINE, the B SLOPE will be set automatically to
match ASLOPE. If B SLOPE was sat to match A SLOPE because BTrig-
ger MODE was TV LINE, then seiting B Trigger MODE to any other
moda will cause B SLOPEto besetbacktoits previously selected (hon-
preset) value.

Aftor the A SLOPE has been preset, It may then be altered as usual, and
B SLOPE will automatically be set to match it if B Trigger MODE is TV
LINE. If TV Sync Trigger Slope has not bean preset inthe Configuration
menu, the A SLOPE will stay at its prior setting.

A Trigger Modes

AUTO LEVEL —Automatically sets the range of the ‘Trigger LEVEL con-
trol to the 10% and 80% levels of the A Trigger source signal and sets
the Trigger LEVEL sither to the 10%, 50%, or 90% leval ofthe A Triciger
source signal, depending on the position of the Trigger LEVEL control.

The auto-level range is resat when triggering Is lost, when the Trigger
LEVEL control is rotated 1o either end stop, or when AUTO LEVEL Trig-
ger MODE Is selected again. AUTO LEVEL mode is usefu! for Guickly
locating and maintaining an appropriate friggering level.

The A sweep free-runs 1o produce a baseline trace when the A Trigger
source signal amplitude is too low orthetriggering-source frequency is
less than 10 Hz,

AUTO -Triggers the same as the NORM Trigger MODE when an acle-
quate trigger signal is applied. However, the A sweep free-runs when
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the A Trigger source signal ampiitude s too fow or the frequency is less
than 10 Hz or the Trigger LEVEL is not appropriate. The triggering level
changes only when the Trigger LEVEL control is adjusted to a new lavel
setting.

NORM ~Triggers the A sweep when the A Trigger LEVEL control is set
within the peak-to-peak limits of an adequate trigger signal, When the
A sweap is nof triggerad, no baseline trace is displayed.

TV LINE —Starts the A sweep at the beginning of a video signal line.
SLOPE polarity must match the composite sync polarity to obtain TV
LINE triggering on the horizontal sync pulse.

TV FIELD —Starts the A sweep at the beginning of a video signal field,
SLOPE polarity must match the composite sync polarity to obtain TV
FIELD triggering. -

SGL SEQ (Single Sequence)—Sets up the A sweep for single-

sequence operation. Each additional press of the down-arrow MODE

button, when in single-sequence mode, resets the sweep and makes it o
ready 10 accept a trigger. As in NORM trigger MODE, the set triggering

level changes only when the TRIGGER LEVEL control Is adjusted to a

new level setting.

Whentriggered, the sweep runs to produce asingle sweepofeachirace

as required by the setting of the Vertical MODE and Horizontal MODE

switches. Each displayed sweep in the sequence requires a distingt A _
sweep triggering event. The READY light remains on unti the finaltraca

in the sequence is completed. The readout and cursors can be set to

turm on briefly at the end of the sequence when using a camera {factory

settings default moda), or they can be set to remain on by changingthe e
Instrument configuration from the CONFIGURE menu (see “Service

Menu Features” in Section 3).

B Trigger Modes
AUTO LEVEL —Sets the range of the Trigger LEVEL control to the 10%

and 90% levels of the B Trigger source signal, sets the Trigger LEVEL,
and triggers the B sweep and C/T.
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NOTE |

The B sweep operates in RUNS AFTER mode when the
rigger-sowrce signal amplitude is too low or the frequency is
below 10Hz. Switch to NORM triggering if the repetition rate is
too slow for autoleveling. The A sweep must be nnning {free-
running or triggered) for B sweep to trigger.

Once set, autoleveling is repeated only if riggering is losy, if the Trigger
LEVEL control is rotated to sither end stop, or if AUTO LEVEL Trigger
MODE Is reselected. AUTQ LEVEL MODE is usefut for quickly locating
an appropriate triggaring level.

RUNS AFTER~Starts the B sweep Immediately after the delay time
seleGted by the le OR DELAY TIME control,

NORM --The B sweep is triggered when an adequate trigger signal is
received after the delay time condition has been met, When there is no
trigger signal, there is no B sweep trace.

TV LINE FROMA SOURCE —Starts the B sweap atthe beginning ofthe
video signa! line received after the deiay time has been mat.

NOTE

SLOPE polarity defaults to the A Trigger SLOPE. This must
match the composite sync polarity (same as A Trigger SLOPE)
to obtain correct triggering on the horizontal synec pulse.

SOURCE (Up-Arrow and Down-Arrow) Buttons and  indi-
cators —Select the trigger source for eitherthe Aortha B Triggersystem
as directed by the A/B SELECT button. Pressing thé Up-/Down-Arrow
SOURCE buttons selects the trigger source {for A or B trigger system)
as shown by SOURCE lights. For the Counter/Timer system, all
maasuremsnt sources are selected from the SET MEASMT CHANNEL
menus; the B trigger SOURCE lights stay off.
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VERT —Selacts the trigger signal from the displayed waveforms.

The TRIGGER MODE and Vertical MODE switch settings determine the
trigger signal source selection. When VERT is selected, one or more of
the SOURCE lights will be on to indicate the trigger signal source. See
Tabie 2-1 for VERT Trigger SOURCE selections.

CH 1—The signal applied to the CH 1 OR X input connector is the
source of the trigger signal.

CH 2 -The signal applied 1o the CH 2 input connecicr is the source of
the trigger signal.

CH 3 —The signal applied to the CH 3 input connector Isthe sourceof 77
the trigger signal.

CH 4—The signa! applied to the CH 4 input connector is the source of
the trigger signal.

LINE —Thetriggering signal is obtained fom asample ofthe ac power-
source waveform. This trigger source is useful when the displayed
waveform fraquency is time related to the ac power-source frequency.

Table 2-1 '"*
VERT Trigger SOURCE
Trigger ADD Trigger Source Selected .
and Mode
Verticai
Modes
AUTO On Algebraic stm of CH 1 and CH 2 input
LEVEL signals.
or
CHOP Off Lowast numbeared vertical channet —
displayed.
NON- On Alternates between displayed vertical
AUTO or channels in the following order: CH 1,
LEVEL oft CH 2, CH 3, CH 4, and ADD. -
and
ALT
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CPLG (Up-Arrow and Down-Arrow) Buttons and Indicators -

Select the method of coupling the input trigger signal to the A or B trig-
ger system as directed by the A/B SELECT button, Pressing the Up-/
Down Arrow buttons selects the trigger coupling as shown bythe CPLG
fights,

DC—Couples dec and all frequency components of a triggering signal
to the trigger circuitry,

DC coupling is useful for most signals, but it is especially useful for pro-
viding a stable display of low-frequency or low-repetition-rate signals.

NOISE REJ (Noise Reject)—Couples all frequency components of
the Input signal to the trigger clrcuitry but Increases the peak-to~peak
signal amplitude reguired to produce a trigger event.

NOISE REJ coupling is useful for improving stability when the trigger
signal is accompanied by iow-leval noise,

HF REJ (High Frequency Relect) ~Attenuates high-frequency trig-
gering signal components above 50 kHz.

HF REJ coupling is useful for providing a stable disptay of low-
fraquency components of complex waveforms and eliminates high-
frequency interference from the trigger signal,

LF REJ (Low Frequency Reject} —Attenuates low-fraquency trig-
gering signal components baelow 100 kHz and blocks the dc com-
ponant of the trigger signal.

LF REJ coupling is useful for producing stable triggering on the high-
frequency components of complex waveforms and rejecting low-
frequency interference or power supply hum from the trigger signal.

AC —Atenuates trigger signal frequancy components below 50 Hz and
biocks the de component of the signal. £

AC coupling is useful for triggering on ac waveforms that have a large
dc offset.
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Rear Panel

Refer to Figure 2-6 for location of iterns 39 through 44,

~,
HARDEUPY DUTPUT
T TeRunon ) S
X3GVpk ANT <1D0mA ABS, MAX 1k =35Vl
; APPLITD TO ANV CONWECTOR
__'Qs THIS HSTREMENT MAY BF PROTIETED
a3 Y e R MARE US. 01 FoREHN
1] i i O PATENTS OR PATENT APPLICAIIONS
LM } HIEAMATIIN FREVIDED DR AEGURST
T T OHEMEVE SOWER IR
- DISEONNISE #155 AND
PoweR max w:]l;s 00 RITTATE HETAINER SUP 54
FREQUENCY 4.4403) CAUTION
T AVOR ELECTRIC SHOCK THE POWER CORD O —
FHOTECTIVE GANUNING CONBUCYOR MUST 30 PHSITHVE ‘EB‘NH SHPUT
EONNECTES T GROURD HERIY ASES 4 LY
DO NOT AEMOVE COVERS BEFER SERVICING T0
QUALIFIED PERSONNEL
DISCORNEET INFUT FOWER IEFORE AESLALING FUSE
FOft CONTHUED Tt PROTECTION BEPLACE ONLY
WHTH SPECIFED TYRE AND AATED FUSE
TEKTAGNIX INE | GEAVERTON OREGON U S A
\ J
7837-05

Flgure 2-6. Rear panel,

EXT Z~AX1S INPUT Connector - Connacts external signals to the Z-
Axis amplifier for intensity modulating the crt display.

Signals appiied 10 the EXT Z-AXIS INPUT do not affect display
waveshape. Signals with fast rise times and fall times provide the most
abrupt intansity change. The active region threshold level is 1.8 V. A Z-
Axis voltage above the threshold voltaga of 3.8 V produces noticeabls
modulation. The Z-Axis signals must be time-related to the displayed
signal to obtain a fixed intensity-modulated crt display.

2-20
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EXT COUNTER/TIMER TIME BASE INPUT Connector — Connects
an external reference oscillator signal to the Counter/Timer. This signal
must be 1, 5, or 10 MHz + 2%, with at least 1 Volt p-p amplitude. The
Counter/Timer will autormatically switch 1o this signal, when present,
and provide an indication in the readout.

Fuse Holder ~Contains the primary power fusa.

Fower Cord Receptacie —Connects tha ac power source to the instru-
ment power supply.

The power cord protective-ground connection is connected 1o the
exposed metal parts of the instrument. The power cord must be con-
nected 10 a properly grounded source for electrical-shock protection,

HARDCOPY QUTPUT Connector—Outputs the digitized A sweep
display(s) via a Centronics-compatible 25-pin female connector to an
attached EPSON ™ FX-Series compatible printer.

GPIB Connector—Provides the ANSIAEEE Std. 488.1-1987 com-
patible efectrical and mechanical connaction to the GPIB. The control-
ler operates the front panel and sets measurement modes. Digitized
waveforms and measurement resulls can ba transferred to a system
contrcller or host computer.

Menu System, Hardcopy, and GPIB Controls

and Indicators

Refer to Figure 2-7 for location of items 45 through 51.

Menu item Select Buttons ~ Select items from the list displayedonthe
right side of a displayed menu. A Menu kem Select button that has no
corresponding menu item does nothing when pressed. The menu dis-
play will clear when the item is sefected (unless the SERVICE mode
CONFIGURE menu is set for: KEEP MENU ON WHEN [TEM
SELECTED? YES). The factory settings default is NO.

" EPSON Is a trademark of Epson Corporation.
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You can access the Service Mode by pressing the top and bottorn Menu
ltem Select buttons atthe same time, This should only be done whenno
cther menu is displayed, as unwanted selections on the displayed
menu could occur. See Service Menu Features in Section 3for using the
operational modies of the SERVICE MENLU.

CLEAR DISPLAY —Clears displayed menus, measurement functions,
and cursor functions in the following order:

1. Menu display (Service, Measurement, Store/Recail Setup
menus and Mardcopy messages).

2. Measurament function (including TRACK MEASMT cursors if
displayed).

3. TRACK TRIG LVL and TRACK 7.

CLEAR MEASMT LAST | VOLT. fuem
DESFLAY CHARNEL MEASMTIMETER  YDLTS  TIME

L]

e CHYEH2 -

MING o B R

ooooo

,pg- g

7837-08

Figure 2-7. Menu controls.
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@

SET MEAS'MT CHANNEL~Displays menus for setting
measurement-source channgls for active measurement modeas.

There are two ona-page monus available; one for voltmater and rise/fall
measurements, and one for single~-channs! Counter/Timer measure-
ments. Two-channel measurements, such as delta time, frequency
ratio, and propagation defay, have two-page menus. Each menuy lists
all valid input channels that can be selected for that measurement
maode.

ifthe SET MEAS'MT CHANNEL button is prassad for an invalid mode,
one of the following messages will be displayed for two seconds:

1. SELECT A MEASUREMENT —When no measurement mads is
active.

2. NO MEAS CHANNEL NEEDED--When a setected maasure-
ment meds (such as cursor time} does not require a measure-
ment channel to be set.

When a SET MEAS'MT CHANNEL menu is displayed, changing the
Horizontal MODE, except between ALT and B, clears the menu.

LAST MEAS'MT —Recalls the last active measurement mode to the
display and resets the measurement channel. If the last active measura-
ment mods is already displayed when the LAST MEAS'MT button is
pressed, only the measurement channe! is reset.

The measurement channel for VOLTMETER, CURSOR VOLTS, and
RISE or FALL measuremant modes is set o CH 1, if CH 1 is displayed,
otherwise to CH 2, If neither CH 1 nor CH 2 is displayed, CH 1 will be
turned on and will be the measurament channel,

The measurement channel for singie-channel Counter/Timer
measurerments is set 10 tha lowest number displayed channel {may be
setto CH 1, CH 2, CH 3, CH 4, or ADD). ;
Measurement channels for time measurement modes (ALT and B Hori-
zontal modes) and duai-channel Counter/Timer measurements are set
lo tha lowest number displayed channel for the delay time (or B sourca
1} and the next lowest number displayed channe! for the delta-delay
time, {(or B sourcs 2} if mora than one channe! i displayed. Both are set
to the same channel when only one channel is displayed. CH 1 is con-
sidered the jowest numbered channel, and ADD is considersd the
highest numbered channel.
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NOTE

When the memaory-backup battery is dead or has just been
replaced, the last measurement is initialized 1o e SECG - at
power on, The battery must be replaced by a qualified service
person.

Fs

Measurement Select Buttons—Calls up Measurement selection
menus. Measuremenis are selected from tha list of menu items at the
right side of the menu display.

VOLTMETER CH1/CH2 —Displays the vo#imeter menu. The selectad
measuramenit mede is shown by an underlined menu item. Tracking
cursors (measurernent, ground, trigger ieval} may be displayedto show
the measurement points on the disptayed signal (sese CURSORS).

CURSOR VOLTS-Calls up the menu for selecting cursor volts
measurement modes. The first page of the menu lels you selact
positionabla cursors; page 2 is for selecting the auto-tracking
SmartCursors®,

TIME —Calls up the menu to selact the type of timing measurement to
be made. Menu choices are listed on the right side of the screen.

COUNTER/TIMER — Calls up the menu 1o select the type of counter/
timer measurement to be made. Manu choicas are listed on the right
side of the screen.

STORE/RECALL SETUP Button—Calls up store and recall menus
thatiet you store and recall up to 20 front-panel setups, When YOU Press

the STORE/RECALL button, the STORE/RECALL menu {factory set-

tings default) or the RECALL ONLY menu is displayed depending on
how you set the SERVICE mode CONFIGURE menu. See “Service
Menu Features” in Section 3 to set CONFIGURE menu.

AUTO SETUP Button - Press to automatically set up the front-panet
controls to produce a usable crt display. Setups ara based on the char-
acteristics of the applied signals.
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The voltage and frequency characteristics of the input signal must be
within the limits of the 2252 specifications.

in addition, applied signals must be large enoughto insure a stabletrig-
ger in NOISE REJECT at 2 mv/div and be within the dynamic range of
the vertical and trigger system at 5 V/div. The input signal must be DC or
periodic within the frequency range of 50 Hz to 100 MHz.

Auto~setup action for each front-panet control is shown in Appendix A
of this manual in Table A-1. Inaddition to the action shown in Table A~ 1,
any selected measurement is re-initialized as if it were manually
selected.

Minimum Setup — Pushing and holding the AUTO SETUP button unti!
instrument cperation returns enters the Minimum Setup function. This
sels up the front-panel controls as the Auto-Setup does but leaves
many of the controls unchanged from what the user has previously set.
Minimum setup action for each front-panst control is shown in
Appendix A.

HARDCOPY Button - Starts digitizing the A sweep dispiay(s) and out-
puts the results via the HARDCOPY OUTPUT connector (rear panel) to
an attached EPSON ™ FX-Series compatibie printer. The A sweep dis-
plays are digitized between the A SEC/DIV switch settings from
20 ns/divto 0.5 s/div. Ensure that the repetitive trigger events occur less
than two seconds apart.

Waveform displays are not digitized for hardcopy use ifthe X10 MAG is
onor if the Horizontal mode is not set 10 A sweep. The hardeopy output
provides 500 points for sach waveform display (10 divisions).

Up to five display waveforms {CH 1, CH 2, CH 3, CH 4, and ADD chan-
nels 1 and 2} can be digitized for a single hardcopy output. The
hardcopy cutput also consists of graticuls measurement markings,
readout displays, and cursors. Screen readouts and front-pane! LEDs
should be disregarded during the digitizing period.

" EPSON Is a trademark of Epson Corporation.
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NOTE

If the HARDCOFPY button is accidently pressed when the
printer is not ready, the message PRINTER NOT READY will
appear on the screen after the digitized period is completed.
To exit from the Hardocopy mode, press the Menu-Select
butfon opposite the message ABORT, CLEAR DISPLAY but-
ton, or one of the Measurements select bultons, The usercan
also exit from the hardcopy made during the digitizing period
{whenthe A sweep spead or trigger rata is very slow) by press-
ing the Menu-Select button opposite the message ABORT.

GPIB STATUS Indicators —Indicates the status of tha GPIB.

LOCK —Indicates thatthe GPIB has locked out the fromt-panel controls
of the instrument. This condition can be cleared only gver the bus or by
cycling the instrument POWER switch. The lockout condition is used
when the controfler wishes the present state of the instrument front
pane! to ba protected when communicating with the instrument.

SRQ —Indicates the instrument is requesting service from the control-
ler. it will also be twmed on if an error or a waming condition has been
detected. It will be turned off when the controller has polled the instru-
ment for its status and no other conditions are pending.

ADRDR~—Turms on when the GPIB is in one of the addressed states,
TACS, (Talker-ACtive State) or LACS {Listener-ACtive State).
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INTRODUCTION

This sacticn Is divided into two subsections: BASIC OPERATION and MENU
SYSTEM OPERATION. BASIC OPERATION provides soma general infor-
mation about the readout displays, graticule, and signal connections; MENU
SYSTEM OPERATION provides detailed information onthe menus and func-
tions available under menu control.

BASIC OPERATION

This subsecticn contains the basic operating irformation and techniquesthat
should be considered before atternpting any measurements. For location
and function of instrument controls, connectors, and indicators see How the
Controls Work, Section 2 of this manual.

Graticule

The graticule is internalty marked on the ot facs to provide paratiax-freg
viewing and enable accurate measuremenits (ses Figure 3-1). The graticula
is marked with eight vertical and ten horizontal major divisions. Major
divisions are further divided into five subdivisions of 0.2 division each,
marked along the center vertical and horizontat graticule lines. Percentage
marks for rise-time and fall-tirne measurements are marked on the left side of
the graticule. Vertical deflection factors and horizontal timing are calibratedto
the graticule so that accurate measuraments can be made directly from tha
crt.

The waveform displays are calibrated to the ¢rt graticule markings for making
quick and very accurate measurements of waveform parameters, Voltage
measuramentis are clone by counting the vertical graticule divisions and
partial divisions occupied by the portion of the display being measured and
then muitiplying by the VOLTS/DIV setting. Time measuremants using the
graticule markings are done in a simitar manner. Count the number of hori-
zontal graticule divisions and pantial divisions occupied by the portion of the
waveform being measured and muttiply by the SEC/DIV setting.

To improve the accuracy of the estimate, position the display to take advan-
tage of the 0.2 division minor graticule markings on the center graticuie lines.
Also position one of the measurement points of the waveform as precisaly as
possible on one of the major graticule marks to be used as a measurement
reference point.
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15T OR LEFT 11TH OR RIGHT _
VERTICAL VERTICAL
GRATICULE LINE GHATICULE LINE
\ T /
0
- \
RISE AND | - CENTER
FALL TIME | HORIZONTAL —
MEASUREMENT |+ i ' ; ; +/== GRATICULE
PERCENTAGE | LINE
MARKERS |
B o 1 N Mot e T et e _
CENTER o
VERTICAL
GRATICULE
LINE
GE66-114

Figure 3-1. Graticule measurement markings.
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Readout Display

The crt readout display indicates how tha instrument controls are set up. No
physical markings are on the rotating switches and control knobs 1o indicate
the control setting. A key to the location and type of readout information
displayed is iHustrated in Figure 3-2.

MEASUREMENT NAME
OR ERAOR MESSAGE
1 1 i 1+ VALUE
w0 1 ERROR
i) I~ essaGE
CH3 T cHa
VOLTS/DIV T VOLTS/DIV
PR ENPUFIPY TP PEN VX PRPS: SHPPE I FUE U AP RO
CH 1 CH2 | \ 1 [7a
VOLTS/DIV _ VOLTS/DIV 1z SEC/DIV
:_____CHZ \ ’ \ ¥10 ——ed
S\ INVERT \: ! \ M/AG
CH1 T
Y AW I__k 7 B SEC/DIV
UNCALS YT b > EfJ;v > >[4 oR x-v sooe
CH1 / CH2 SCOPE SEC/DIV
COUPLING UNCAL BW 20 MHz UNCAL
ADRD SEC/DIV
MODE CH 2 LUNCAL
COUPLING
i
INPUT COUPLING
SYMBOLS
AC = =~
DC= om
GND = Vezl
637310
Figure 3-2, Readout display locations.
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Connecting Input Signals

Grounding

The mostreliable signal measurements are made when the 2252 and the unit
under test are connected by a common reference {ground lead) in additionto
the single lead or probe. The ground lead of the probe provides the best
grounding method for signal interconnection and ensures the maximum
amount of signal-lead shielding in the probe cable. A separate ground lead
{with a banana plug} can also be connected from the unit under test to the
2252 ground jack on the front panel.

Probes

A probe provides the most convanient way to connect an input signal to the
oscilloscope. The standard 10X probes suppled with the 2252 ara shielded
against electromagnetic interference and have a high input impadance for
low circuit loading. The subrminiature probe bodies are designed for probing
clrcuitry with ciosely spaced leads.

SCALE FACTOR SWITCHING. Tha VOLTS/DIV scale factors, displayed on
ihe crl, reflact the probe attenuation factor when Tektrenix coded probes are
used.

OPERATING CONSIDERATIONS. To gat the best waveiorm fidelity, keep
probe ground and signal leads as short as possible,

Misadjusted probe compensation can cause measuremarnt arror. Checlcand
adjust probe compaensation whenever a probe is movedto a different channel
or oscilfoscopa. For the probe cempensation adjustment procedure, see
Section 4, Operator Checks and Adjustments.

For detailed operating considerations and proba maintenance, see the
instruction sheet supplied with the probe.

Coaxial Cableg

Signal input cable can greatly affect the accuracy of a displayed waveform.
To maintain original frequency characteristics of the input signal, use only

high-quality, iow-loss coaxial cables. Coaxial cabies must be terminated at’

both ends in their characteristic impedance to prevent signal refiections
within the cable, Use suitable impedance-matching davices.
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External Triggering

Any of the four vertical channels inthe 2252 can be used as a source of A and
B trigger signals. When you need a trigger signal source different from the
one derived from displayed signals, you can use any free vertical input
channel. CH 1 and CH 2 can condition a wide range of signals to produce
triggers over tha full vertical deflection range from millivolis to hundreds of
volts. CH 3 and CH 4 have two basic attenuation factors {0.1and 0.5 voits per
division), making them especially useful for triggering on and viewing digital
signal tevels,

Auto Setup

Pressing the AUTO SETUP button automatically sets up the front-panel
controls based onthe characteristics ofthe appliedsignal. The voitage ampli-
tude, sweep seltings, trigger parameters, vortical and horizontal positioning,
and trace intensities are preset to produce a usable waveform display. The
waveform is horizontally centered and vertically positionad within the crt dis-
piay. The voltage and frequency characteristics of the input signal must be
within the limits of the 2252 specifications given in Section 6.

Auto-setup action for each front-pane! contral is shown In Appendix A,

Minimum Setup

Pressing and holding the AUTO SETUP button until the instrumant returnsio
normal operation initiates the minimum-setup function, This automatically
sets up the front-panet controls but leaves many of the controfs unchanged
from what the User has set.

Mintmum setup action for each front-panel cantrol is shown in Appendix A,

Rembte Control via the Communications
Port '

*

When connected in a system with a host compuiter or system controller, the
2252 canbe operated by the controlier. The front panel controls and measure-
ments are accessible via the communications interface. Digitized waveforms
and measurement results can be gathered by the remote controller for forg
term data collection and /or analysis using system programming. The stan-
dard communications interface is a GPIB {general purpose interface bus) for
paraliel byte-wide data transfer. The GPIB commands understood by the in-
strument and programming hints are found in Appendix B,
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MENU SYSTEM OPERATION

This subsection provides operating details of the measurement menus,
service manus, and Store/Recall Setup menus.

Introduction

Prassing one of the menu call-up buttons causes a list of meny items to be
digplayed on the right-hand side of the crt beside a group of six Menu Item
Select buttons {ses Figurs 3-3). Pressing the menu button next to a manu
item on the display selects that function (Le., o another menu page, a
measlrement selaction, a measurement source channel, service featura,
store/recall setup features, or menu off), When a measurement mode,
maasurement source channel, or service feature in the menu list is selected,
that label is underlined.

v e B EEINE ¢ e e e st s oo
i St (- -MEASUREMENTS -~ =" cron
LOLEAR MEASMT GAST [WOLT. oot COUNTER/RICALL  HARG:
IDISPLAY CHANNEL MEASMYMAETER  VOLYS  TIME  TIMER | SETUP  COPY |

mjaiyeji=fis = =)= =)

LMENG e e CHUYCHZ i

> MENU-SELECT BUTTONS

TB37-07

Figura 3-3. Menu buttons.
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Normaily, the menu display turns off after a measurement function is sefected
{if not configured to remain on}, and the name and value of a selected
measuremant function appears in the top line of the crt readout. However,
whan it is poessible to make mare than one selection from the menu list {orif
the menu is configured to remain on), the display menu wiill remain on for
making further choices until the CLEAR DISPLAY button is pressed or MENU
OFF selected (if a menu choice). The service menu can be turned off by
setecting QUIT from the mernu or pressing the CLEAR DISPLAY button.

Clearing the Menu and Cursors Display

The CLEAR DISPLAY button clears displayed menus, turms off measurerent
functions (including TRACK MEASMT cursors}, and tumns off the TRACK
TRIG LVL and TRACK s cursors. Depending on what menus and measura-
ments are displayed at the time, you may have to press the CLEAR DISPLAY
button as many as three timas to compietely clear the display.

If a menu Is on, prassing the CLEAR DISPLAY will remove the menu and
return the display 1o a normal operating mode. Measurement functions are
turned off with the second press {or the first press if no menu is displayed).
Finally, the TRACK TRIG LVL and TRACK 7k cursors are canceled with a third
press (or the first press if no menu is displayed and no measureraent function
is active).

Setting Measurement Channel

Prass SET MEAS'MT CHANNEL button to call up one ofthe menus for setting
the measurement channel{s).There are one-page menus available for volt-
meter and rise/fall measuremants and single-channe! C/T measurements,
and two-page menus for all the measurements that can have two different
measurarment channels. Each menu lists input channels that can be selected
for the active measurement moda.

Ifthe SET MEAS'™MT CHANNEL button Is pressed for an invalid mode, one of
the following messages will be displayed in the top kne for about two
saconds. s

SELECT A MEASUREMENT -~ When no measuremant mode is active.

NO MEAS CHANNEL NEEDED - When a selected measurement mods
{such as cursor time) does not require a measurement channe! st ng.

When a SET MEAS'MT CHANNEL menu is displayed, switching between A
and ALT Horizontal MODES normally clears the menu and turns off the active
measwement moda.
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Pressing a menu bution next 1o a vertical channel number selects that cholce
as the source channel for the measurament. For Channel 1 or Channal 2 Volt-
meter measurements, the selected saource channel need not be displayed
and is not automatically turmed on when selected. It is possible therefore to
view a Channel 1 display and have the Channel 2 voltage measurerment vaiue
dispiayed by the readout (and vice versa).

When setting the measurament channel for & VOLTS - or i VOLTS 4, or
for RISE, FALL, PROPDLY, or gated C/T measurements, or when setting
delay-time and deita-time channels, a vertical channel that Is selected inthe
menu is turnad on if not previously salected and it remaing displayed when
deselected asthe measurement source channel. Any verlical channei traces
turned on thal are not wanted in the display must be turned off using the
Vertical MODE buttons,

The following illustrations show all the possible menus that may be called up
when the SET MEAS'MT CHANNEL button is pressed depending on the
migasurement mode in effect.

(SET MEASMT CHANNEL) CHY
CH2

Voltmeter Measurement Channel Menu; also used
to select RISE/FALL measurement source.

(SET COUNTER CHANNEL) CH1
CH2
CH3}
CH4
ADD

Single~Channel C/T Measurement Channel Menu,

(SET DELAY TIME CHANNEL)  CH1 (SETATIME CHANNEL) CH1
CH2 CH2

CH3 CH2

! CH4 CHa

ADD ADD

(TO ACHANNEL MENU) (BACK TO DELAY CHANNEL MENU)

Delay-Time and Delta-Time Measurement Channel Menus.
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{SET SOURCE/ CHANNEL) CH1 (SET /SOURCE CHANNEL) CH1
CH2 CH2
CH3 . cha
CH4 CH4
ADD ADD
{T0 /SOURCE CHANNEL MENU) {BACK TO SOURCE/ CHANNEL
MENU)

Frequency Ratic Measurement Channe! Menus.

{SET START CHANNEL) CHT {SET STOP CHANNEL) CHY
CH2 CHz

CH3 CH3

CH4 CHd

ADD ADD

{70 STOP CHANNEL MENLY) {BACK TO START CHANNEL MENU)

Propagation Delay Measurement Channel Menus.

Recalling the Last Measurement Mode

When an active measurement has been cleared, either by pressing the
CLEAR DISPLAY button or changing the Horizontal MODE, it may be
reactivated without using the Measurement Menu 1o reselact it. Prass LAST
MEAS'MT 1o recall the last selected measurement moede i# no measurement
mode is active. The LAST MEAS'MT button may also be usedto reinitiatize an
active measurement made. A press of the button cancels the active measure-
ment and then recalls it in its initialized state. This feature is useful for returm-
ing VOLTS cursors and, under some conditions, TIME cursors or delays to
their initialized positions after they have been adjusted away.

The measurement channel for VOLTMETER, CURSOR VOLTS, and RISE or
FALL measurement modes issetto CH 1, if CH 1 is displayed, otharwise 1o
CH 2. If nelther CH 1 nor CH 2is displayed, CH 1 will be turhed on and willbe
the measuremant channel,

The measurament channel for single-channel C/T measuremaents Is set o
the lowest number displayad channel {canbe CH1, CH2, CH3, CH4, or ADD).

Measurementchanneis for TIME measurement modes {ALT and B Horizontal
mades) and dual-channel C/T measurements are set to the lowest numbar
displayed channel for the delay time (or B source 1), and the next towest num-
ber displayed channel for the delta-delay time, (or B source 2) if more than
one channel is displayed. Both are set iothe same channel whenonly oneis
displayed. CH1is considerad the lowast numbered channai yandADD iscon-
sidered the highest numbered channel.
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NOTE

The last measurement Is initialized tolk- SEC -4 at power on when
the memory-backup battery is dead or has just been replaced. If
the battery is dead, refer the instrument to a qualified service per-
son to have it replaced.

Channel 1 and Channel 2 Volimeter

Press VOLTMETER CH1/CH2 button to display the first page of manu
choices. The selected measurement mode is shown by an undertined menu
#tam. Tracking cursors (measurement, ground, or trigger level} may be dis-
played to show the measurement points on the displayed signal {see Con-
diticns for Cursor Display).

if a single channal {CH 1 or CH 2} is selected for display, it becomes the
default measurement source channel. When neither channel is being dis-
played when a Voltmeter measurement is sefected, or recaliod by tha LAST
MEAS'MT button, CH 1 is turned on as the default channel. If both CH 1 and
CH 2 are being displayed, the default measuremeant sourge channe! upon
each initialization is also CH 1. Use the SET MEAS'MT CHANNEL functionto
assign CH 2 as the measurement channel. Turn off the CH 1 display # CH 2is
the desired default measurement source channel. if both CH 1 and CH 2 are
turmedt off while the Volimeter measurement is active, the error message
VOLTMETER SOURCE: CH 1 OR 2 ONLY will be displayed and the voitmeter
measurement will be canceled.

Onily vne active measurernent is alfowed at a time. The name ¢of the active

meaasurement and measured value are displayed at the top of the screen. A

measurement is canceled with no message when the Horizontal Mode is
changed to a made Incompatibla with the active measurement moda. See
Table 3-1 in Behavior for Horlzontal MODE Changes for compatible modes.

if a +PEAK, -PEAK, or PK-PK Volts measurement is selected when hori-
zontal moda is either ALT or B, Cursor Knob Allocation Menu 1 is displayed.

MEAS
DELAY

Cursor Knob Allocation Menu 1.
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IfMEAS is selected from this meny, the Voltmeter measurement is performed
onanarea of the A sweepthat is intensified by the B sweep display. The Volt-
mater measurementis, in effect, gated by the Bsweep, with the gating intervat
starting approximately at B sweep start 1 (0.5 division + 20 nsj and ending
approximatety 11 divisions from B sweep start. If measurement tracking cur-
Sors are enabled, they will track with the B sweep display. The - OR DELAY
TIME knob wilt control the B delayed sweep position, even though the DELAY
time is not displayed. Wher a Voits measurament is selected when B Trigger
MODE is not RUNS AFTER, an error message USE RUNS-AFTER-DELAY
TRIG MODE will be displayad, and the Volis measurement will not start up. if
B Trigger MODE is changed while a Voits measurement is running, the Voit-
meter measurement is canceled, withcut a message, and the DELAY
measurement runs.

It DELAY I3 selected, the k- OR DELAY TIME knob will control the B delayed
sweep position, andthe DELAY measurement runs, displaying the delaytime
value in the top line of the readout.

if horizontal moda is changed to A when the above menu is displayed, the
menu witl disappear, but the selacted Volts measurement will continue run-
ning, with the measurament tracking cursors tracking the A sweep {as in the
normal, nongated version of the Voits measurement).

(VOLYMETER) BC (VOLTS PG 2) GATED +PEAK
+PEAK GATED ~PEAK
-PEAK GATED PK-PK
PI-PK
SELF CAL
(TO GATED MEASMT MENL) {BACK TO PREVIOUS MENU}

Voltmeter and Gated Voltmeter Selection Menus.'
Voltmeter Measurements Page 1

DC —Measures the average DC leval of the measurement channel
waveform,

+PEAK —Measures the most positive (screen-retative) voitage In the
applied waveform. o

-PEAK —Measuras the most negative {screen-relative) voltage in the
applied waveform,

PK~PK —Measures the peak-to-peak voltage of the applied waveform,

SELF CAL—Characterizes the hardcopy and performs a self charac-
terization of the vertical system. Before characterizing the hardcopy,
remove the Input signals from CH 3 and CH 4. SELF CAL may be
performed at any time.
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With the sefection of SELF CAL, the message CALIBRATE DIGITIZER?
is displayed. When YES is selected, the SELF CAL HARDCOPY proce-
dure s displayed for the user. At the completion of the SELF CAl.
HARDCQPY procedurs, the SELF CALVOLT MEASUREMENTS routine
is run. Torun only the SELF CALVOLT MEASUREMENTS routine, select
NQO.The SELF CALHARDCOPY procedure characterized channels 1, 2,
3, and 4, and horizontal position. The SELF CAL VOLT MEASURE-
MENTS does a self-characterization of the vertical channels 1 and 2.
Suggestad times are: after a warmup period, whenaver the ambient
operating temperature changes by = 15°C, andjust prior to making any
hardcopies or voltmeter measurements requiring the best possible
aceuracy.

{TO GATED MEASMT MENU)-Selects the gated-measurermnent
meanu,

Voltmeter Measurements Page 2, Gated Measurements

The oscilloscope must be properly triggered for gated measurements. I
there is no trigger signal in NORM Trigger MODE, the message LO REPRATE
- STILLTRYING will be displayed. [fthere is notrigger signal in AUTO LEVEL
or AUTO Trigger MODE, the readout value wili be unstable and meaningless.
Gated Voltmeter measuremeants are made within the gated {(intensified)
ragion onthe displayed waveform. The position of the gated zone Is set using
thale- OR DELAY TIME control, and the width is set using the- controt. Gated
measuremants are not allowed in SGL SEQ Trigger MODE; active gated
measuremeants will be canceled if SGL. SEQ Trigger MODE is selected. if a
gated voltage measurement is selacted after switching to SGL SEQ TRIG-
GER MODE, the message NOT ALLOWED IN SSEQ is displayed for about
two seconds.

GATED + PEAK - Measures the most positiva (screen-relative) voltage
. inthe gated (intensified} portion of the waveform.

GATED -PEAK — Measures the most negative (screen-ralative) voliage
in the gated (intensified) portion of the waveform.

GATED PK-PK-—Measures the peak-to-peak voltage in the gated
(intensified) portion of the waveform,

{BACK TO PREVIOUS MENU) — Returns the first page of the Voltmeter
menu.

Cursor Volis Measurements

Press CURSOR VOLTS to display the measurement choices of menu 1.
Select (TO AUTO TRACKING MENU} to obtain the auto tracking
SmartCursor® choices.
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(CURSORVOLTS) ¥~ voLrs -4 (CURSORS - PG 2) TRACK MEASMT
i voirs i TRACK TRIG LVL.

TRACK i

SELF CAL TIME MEASMYS

{BACK TO PREVIOUS MENU)

(TO AUTO TRACKING MENU) {MENU OFF)

Cursers VOLTS and Auto Tracking Menus,

Ifl- VOLTS s or 7/ VOLT S is selected when the Horizontat MODE is gither
ALT or B, Cursor Knob Allocation Menu 2 is displayed, and the maasurement
Is performed on the B sweap display.

fie- -3 is selected in the Cursor Knob Allocation meny, the k- OR DELAY
TIME knob will control the i Volts cursor position and the - knob will contral
the - Volts cursor pesition inthele VOLTS - measurement; the - knab will
control the - Volts cursor position In the /7 YOLTSS measurement (the
k- OR DELAY TIME knob has no effect).

Cursor Knoh Allocation Menu 2.

If DELAY is selected, the DELAY measurement runs, displaying the detay
time value in the top line of the readout; the k= OR DELAY TIME knab will
control B delayed sweep position, and the - knob has no sffect, fle -fis
reselected, the previously selected Cursor Volts measurement is restarted.

i the Horizontal MODE is changed to A when the above menu is displayed,
the menu will disappear, but the selected Volts cursor measurement will
continus.
. H
k= VOLTS - —Measures the equivalent voltage difference betweentwo
horizontal cursors in either A Harlzontal MODE or X-Y Horizontal MODE.
Both cursors are positioned by the e OR DELAY TIME control and the
delta cursor is positioned by the -f control. When tha VOLTS Cursors
measurement is first tumed on {or recalled as a last measuremert
mode), the peai voltages of the source channel signal are measured,
andone SmartCursor™ is placed at the maost positive peak and the other
fs placed at the most negative peak.

2252 Operators 3-13



Operators Familiarization

i VOLTS-\ —Measures the equivaient voltage between the inde-
pendent cursor and ground. A ground tracking cursor marks the ground
position of the selected waveform display ineither AHorizontal MOBDE or
X-Y Horizontal MODE, The ground tracking cursor follows the ground
level of the scurce channel waveform as it is positioned vertically. When
initialized, the independent SmanCursor™ is placed on the most
positive signal peak.

(TO AUTO TRACKING MEN 1) —Select the tracking cursor choices of
page 2.

All of the tracking cursor selections may be underlined, but only two cursors
{of eithar type —tracking or measurement) may be displayed at a time. If
TRACK MEASMT is selected and a Channel 1 or Channel 2 Voltmeter
measurement is active, the TRACK A cursor is not displayed when TRACK
TRIG LVL is also activa. [fthe measurement-tracking cursor is turned off, the
ground tracking cursor will returmn 1o the display.

The CLEAR DISPLAY button may be used to turn off the MENU, MEASURE-
MENT, and TRACK TRIG LVL and TRACK # cursors in a priorily schemas of
three levels. MENU first, MEASUREMENT second, and TRACK TRIG VL and
TRACK 7 cursor last, The highest tavel being displayed is turned off each
time the CLEAR DISPLAY button is pressed.

TRACK MEASMT--Press to enable or disable the Channel 1 or
Channel 2 Voltmeter measurement-tracking cursors (SmartCursors®
that show the waveform-measurement points). The state of the TRACK
MEASMT feature doss not affect the positionable M vOLTS - cursor
operation. The CLEAR MENU button will not tum off the TRACK
MEASMT feature; it only turns off the present display of the TRACK
MEASMT cursor when it turns off the active measurement mode. The
riext time a Channel 1 or Channel 2VOLTMETER measurement modeis
selected, the TRACK MEASMT cursor orcursors will again be displayed,

TRACK TRIG LVL—Prass to enable or disable the Trigger Level tracking
cursor. See Conditions for Cursors Display in this section for conditions
raguired to dispiay the Trigger Level tracking cursors,

TRACK /1 — Press to enable or disable the ground level tracking cursor.
The TRACK 777 cursor follows the Vertical MODE in that it follows the low-
est displayad channet of aither CH 1 or CH 2.

SELF CAL TIME MEASMTS — Self characterizes the horizomal system.
SELF CAL may be performed at any time. Suggested times are: after a
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warmup period, whenaver the ambient cperating temperature changes
by +15°C, and just prior to making any time measurements requiring tha
best possible accuracy.

(BACK TO PREVIOUS MENU)— Retums the first page of the Cursors
mentd.

{MENU OFF) — Clears the menu from the display,

Time Menus

Press the TIME button to call up the time measurement cholces. A selactaed
TIME measurement mode is underscored when the menu is displayed. Only
ona active measurement at a time is allowed, Making a selection removes the
menu (Uniess SERVICE mode CONFIGURE menu is set to keep menu on
whenmeasurement selected). The selected measurement typeandvalyeare
displayed at the top of the screen,

b~ prase-H
- SET 3604
360° TRACKS A TRIG PERIOD
RISE
FALL
TRIG 10-90
(TIME} K- sEC~H TRIG 20-80
le- 1/SECH k= SET REF -
H- PHASE -1 TRACK PEAKS
(TC RISE/FALL MENU)
{TQ PROP DELAY MENU) . PROPDLY
(TO TIMER CONTROL MENU) SET ZERG REF

{TIMER CONTROL) AUTO RESOL
X10 RESOL

X100 RESOL

C/T TRIG TIMEQUT

{BACK'TO TIME MENL)

Time Measurement Menus,

In A Horizontal MODE, cursors are always used 10 make k- SEC -,
b 1/SEC -, and le PHASE -3 measuremenis. If one of these three measure-
ments is selected while in ALT horizontal mode, the C/T will bs used to
measure the time difference from the reference delay (A sweep start to B
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sweep starl), to the delta delay (A sweep start to B delta sweep start); intensi-
fied zones appear in the A sweep trace in ALT horizontal moda 1o indicate
these time intervals. The & OR DELAY TIME contro! knob positions both
delay times ({reference and delta) together, and the - control krnob positions
the independent delta delay.

In fe SEC ~, I 1/SEC =, and k- PHASE - measuremants made in ALT
Horizontat MODE (and when C/T is used in B Horizontal MODE]}, all B Trigger
modes may be selected, and couplings, levels, and slopes may be
controlled. B Trigger SOURCE LEDs are turned off (use the SET MEAS'MT

CHANNEL menu to alter the measurement channels). The B Trigger light,

remains off during C/T measurements. However, indication of proper trig-
gering is shown with a steadily blinking Ct character in the top line of the
reaclout. In ke PHASE - in A Horizontal MODE, if 360° TRACKS A TRIG
PERIOD is used, the Ct character siays on continuousiy (no blinking), the A
Trigger lightindicates when a proper A Trigger is obtained. a proper external
frequency reference source is plugged into the rear-panel EXT COUNTER/
TIMER TIMEBASE INPUT connector, the Ct character will have the ET char-
acter above it.

k- SEC - —Press to measure the equivalent time difference between
the two vertical cursors displayed in the A Horizontal MODE or the two
tira delays In ALT or B Horizontal mode. Tha position of both cursors or
both delays is controtied by thele OR DELAY TIME controf; the position
of the delta cursor or tha delta delay is controlled by the - controf. The
measured time difference between the two cursors or delays is dis-
played in the crt readout. When Horizontal MODE is AlLT or B, the C/T is
used o measure the time interval between the two delays {cursors can
be used in B Horizontal MODE). When the C/T is used, all B trigger
modes are available ({the selected moda is the same for both B delay and
B delta triggers).

ifthe Horizontal MODE is X-Y, pressing thelk- SEC - bution causesthe
message USE A ALT OR B MODE to be displayed for two seconds,
Changing the Horizontal MODE to X-Y after - SEC - has been acti-
vatad will cancel the measurement with ro message.

= 1/SEC- —Measures the tima difference in frequency units (hertz)
between the cursor positions in A Horizontal MODE or between the
delay-time setting and the delta-delay time setting in either ALT or B
Horizontal MODE. When Horizontal MODE is ALT or B, the C/T
measures the delta time interval and displays the equivalent frequency
{cursors canlxe used in B Horizontal MODE), When the C/T isused, all B
Trigger modes are available, as ink- SEC - Measurement points are
the left ends of the two intensified zones in ALT Horizonta! MODE.,
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k- PHASEH —Calls up a lower level menu for phase measuremant
operation,

Cursor positioning for delay and dslta time setting are identical 1o the
k- SEC = mode. The vaiue displayed for the phase-measurement
readout has units of degrees and is calculated by the fotlowing formula:

Phase (in degrees) =  mediference) -

{reference time)

When salecting the j PHASE -3 meésurement, a second menu is
displayed to permit the user o set the 360 degree phase measurement
reference,

t prase-#
- BET 3603
350° TRACKS A TRIG PER{OD

Phase Measurement Set Reference menu.

- Select - PHASE - to continue with the phase measurement If the cur-

rent reference setting is correct. When Horizorital MODE is ALT or B, the
C/T measures the time difference batween tha two delays to calculate
phase {cursors may be used in B Horizontal MODE). When the C/T is
used, afl B Trigger modes are available, as in k- SEC - and
k- 1/SEC - (the selected moda is the same for both Bdelayand Bdelta
triggers).

To set a new reference manually, press k- SET 360°- and positioni the
Cursors to the new reference value using the k- OR DELAY TIME and -H
control knobs. After setting the new reference, press e PHASE -3 10
continue the phase measuremant,

If 360° TRACKS A TRIG PERIOD is selectad {underlined), the C/T will
ignore the fixed reference (set with k- SET 360° =) and automatically
measure the A trigger period for each phase measurement cycle, and
usa this as the 360 degree reference. This featura is useful when phasea
measurements are being performed on signals of varying frequency,
and/or highest possible measurement accuracy is desired. The 360°
TRACKS ATRIG PERIOD function taggles on or off each time its button
s pushed, and can be used while making phase measurements in aither
A Horizontal MODE (using cursors) or ALT or B Horizontal MODES,
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If ke SEC -¥, le- 1/SEC ¥, OF le- PHASE ¥ measurement is selested while
in B Horizontal MODE, Cursor Knob Allocation menu 2 {shown previcusly in
his section under Cursor Volts Measurements) is displayed, and the usercan
choose one of two possible modes {the selected measurement will start up
using the praviously selected mode):

If k- -3 is selected in this menu, the cursor knobs will control the two
time cursor posiions as in A horizontal mode, except that these cursor
positions are scated to the B sweep time/div setting. The i« OR DELAY
TIME control knobs positions both cursors {reference and delta) together,
and the -3 control knob positions the independent delta cursor.

If DELAY Is selected, tha C/T is used to measure the time intervals, as
explainad above for ALT horizontal mode (except that no intensified
zones are displayed in B horizontal mode). The - OR DELAY TIME con-
trol knob positions both delay times {reference and delta) together, and
the - control knob positions the independent delta delay.

if horizontal moda is changed from B back to ALT when Cursor Knob
Allocation menu 2 is displayed, this menu will disappear, and the
measurement will continue, using the C/T to make the measurement.

The following error messages are possible for k- SEC -, k- 1/SEC -,
and - PHASE -, in the modes where the C/T is used:

Message Reason

NO A SWEEP No A swéap was detected after tirneout
{ALT or B Horizontal MODE).

NO B SWEEP No B sweeps were detected at all (ALT or
8 Horizontal MODE]).

NO B TRIG No triggered B delay sweep was detecled (ALT or
B Horizontal MODE).

NO B A TRIG No triggered B delta sweep was detected
{ALT or B Horizontal MODE).

NO ATRIG No A trigger detected after timeout {PHASE in
A Horizontal MODE with 360° tracking enabled),

> 10GHzZ 1/dslta time value greater than 10 gigaheriz.

<0.01Hz 1/delta time value less than .01 hertz {timeout
disabled).
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>100s Delta time value greater than 100 seconds {timeout
disabled;.

APER >100s A trigger period greater than 100 seconds
{PHASE with 360 ° tracking enabled, timeout
disabled).

(TO RISE/FALL MENU)— selects tha rise/fall measurement menu. In
this menu, the top two items are the actual measurements. Only one of
hese two may ba selected at a time. When a measurement is selected,
the peaks of tha signal are autormatically measured, the trigger levels ara
set (as described below), and the measurerment starts.

RISE

FALL

TRIG 10-80
TRIG 20-80

ke~ SET REF -H
TRACK PEAKS

Rise/Fall menu.

The next two menu items determina how the rise/fall trics levels are set;
orly one of these two may be selected {underlined when selected).
Whan TRIG 10-90 is safected, the rise or fall measurement will trigger at
the 10% and 90% points between the positive and negative peaks ofthe
waveform. Selecting TRIG 20-80 will cause the measurement 1o usa the
20% and 80% points.

The le- SET REF -3 item toggles on (underlinad) or off each time its but-
ton is pushed. When on, ths k- 0% and 100%- cursors will appear for
manual adjustment of the rise/fall reference levels. When toggled back
off again, the rise/fall measurement will resume, using these new levels
16 calcutate and set the 10%-90% (or 20%-~80%) trigger levels.

RISE measures therisetime of either CH 1 or CH 2. When this measure-
ment is first selected, the peaks of the signal are measured and stored as
the 0% and 100% reference tevels. Thenthe 10% and 90% trigger lavels
are calculated and set from the reference levels, and the time intervat is
measured and disptayed, During RISE/FALL measurements, all B Trig-
ger mode, sourca, and coupling LEDS are turned off, and these parame- -
ters may not be set. The B Trigger lave! may not be adjusted; when A is
selected, the usual modes, slopes, couplings, and level may be con-
trotled. B Trigger SLOPE is also not settable. B SLOPE LED will be on if
doing a RISE measurement andt off if doing a FALL measurement.
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FALL measurements are the same as RISE, except that the fall time is
measured.

The following error messages are possible during RISE and FALL

measurements:

Message Reason

NO ASWEEP'® NoA sweep was detected after timeout.

NO START No start trigger was detecied.

NO 8STOP No stop trigger was detected.

NO RISE No rising edge was seen by C/T during a rise time
measurement, after timeout,

NO FALL No faliing edge was seen by C/T during a fail time
measurement, after imeout.

> 100s Time interval greater than 100 seconds (timeout
disabled).

CHANGE A A Trigger CPLG set to NOISE REJ (not allowed,

CPLG because this would cause incorrect measurement
triggering}.

INCREASE Source signal’s pk-pk amplitude is too low

SIGNAL for accurate riseffall measurement; should be at

AMPLITUDE least 4 divisions.

MEAS SOURCE  This message is shown if the source
INPUT IS coupling is set o GND.
GROUNDED

MEAS SOURCE  Triggar levels cannot be computed correctly
VAR OUT OF untess attenuator is calibrated.
DETENT

NOTE

For RISE and FALL measurement, if the measurement channel is
the same as the A Trigger channel, the A Trigger level is auio-
maticaily adjusted fo try to guarantee that the measurement will
trigger properly, as follows:

if A Trigger SLOPE is _r~ and measurement is RISE, A
Trigger level is set near the 10% level (as determined
by the RISE measurement's peak acquisition).
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i ATrigger SLOPE is ™. and measurementis FALL, A
Trigger level is set near the 90% level (as delerminad
by the FALL measurement’s peak acquisition).

#ATrigger SLOPE is™. and measurementis RISE orif,
A Trigger SLOPE is ./~ and measurement is FALL, A
Trigger level is set near the 50% level,

If the RISE/FALL measurement’s peak acquisition should set the
10% and 90% levels incorrectly (for example, If the signal being
measured has severe overshoot), the A Trigger level may be set in-
correctly as well, causing loss of A swesp. If this happens when A
Trigger MODE is AUTO LEVEL, the A sweep will be regained butthe
RISEIFALL measurement may nat be triggering properly. In'this
case (if the signal overshoot isn't too bad), the k- SET REF - furic-
tion can be selected to manually set the 0% and 100% levels,

NOTE

RISE and FALL time measurements may have trouble riggering on
signals that are around 50 MHz or higher. If this happens, try
changing A Trigger SLOPE and/for A Trigger LEVEL.

TRIG 10-90 is the defauit when RISE or FALL s first called up. When
selected, the C/T wiil set the trigger tevels at the 10% and 90% points
between the 0% and 100% reference levels.

TRIG 20-80 may be selected after a RISE or FALL measurement has
been started up. When selectad, the trigger levels are recomputed forthe
20% and 80% points between the 0% and 100% reforance lavels.
Selecting either TRIG 10-90 or TRIG 20-80 does not cause anather peak
acquisition to occur. Instead, the old 0% and 100% reference levels are
used.

te SET REF -3 may only be selected after a rise or fali measurement has
baen started up. When selected, the RISE/FALL measurement halts, the
message ADJUST REF CURSORS is displayed, and the - 0% and
100% -3 cursors appear. The k- and -+ Cursor-positioning knobs may
then be adjusted untii the desired 0% and 100% referenca lavels are sef,
To restart the RISE/FALL measurement, either press the l«- SET REF -
menu button again or press the RISE or FALL manu button, The new
10%/30% {or 20%/80%:) levals will be calculated and set, and the RISE/
FALL measuremant will continue.

2252 Operators 3-21



Operators Farnifiarization

TRACK PEAKS, when selacted, will automatically track the waveform
peaks and adjust the A Trigger level. Selacting k-SET REF-} will turm -
TRACK PEAKS mode off,

(TO PROP DELAY MENU) —selects the propagation delay menu. inthis
menyu, PROPDLY Is the actual measurement.

PROPDLY "
SET ZERO REF

Propagation Delay menu.

PROPDLY measures propagation delay between two trigger sources.
When first selected, the peaks of each B Trigger source are acquired and
thetrigger levels are set; thenthe measurement starts. BTrigger MODE s
not settable, and the B Trigger MODE LEDs are tumed off, as are the B
Trigger SOURCE LEDs. B Trigger SLOPE and CPLG are settable. B
Trigger LEVEL may be set manually after the measurement siarts. Tha
triggering range is the same as in B NORM Trigger MODE. The following
erTor Messages are possible:

Message Reason

NO A SWEEP No A sweep was detected after imeout.

NO START No start trigger was detected.
NO STOP No stop trigger was detected. B
>100s Tims interval greater than 100 seconds (timeout

disabledy}.

SET ZERO REF is a measurement modifier that 1oggles on (underlined)
or off whenever this menu item button is pushed. When turned on, an
initial propagation measuremsnt is madie by the C/T, and saved as a zero
refarence. Thereafter (until toggled off}, all propagation delay measure-
menis will have this zero reference value subtracted from them. This is
useful for zerping out delay mismatches betwaen channels and probes. o
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NOTE

For PROPDLY measurement, ifthe START measurement channel is

the same as the A Trigger channel, than A Trigger level is auto-
matically adjusted to try to guarantee that the measurement will
trigger properly, as foffows:

I A Trigger SLOPE is the same as the measurement’s
B START siope, the A Trigger level is set near the B
START trigger level.

A Trigger SLOPE is™\._and B START SLOPEis _r, or
#A Trigger SLOPE is r~ and B START SLOPE is—\_, A
Trigger level is set near the 50% lavel,

(TO TIMER CONTROL MENU) —selects a menu that allows resolution
magnifiers 10 be selected for the C/T-based versions of the tima
measurements. Only one of the three resolution magnifiers may be
selected at a time. The selected resolution magnifier gets underlined.
See the C/T Control Menu discussion for a description of resolution
magnifier operation.

(TIMER CONTROL) AUTO RESOL
X10 HESOL

X106 RESOL,

/T YRIG TIMEOUY

(BACK TO TIME MENL)

Timer Control menu.

Each press of the C/T TRIG TIMEQUT item button toggles this function
onandoff. Timeout mode gets underlined when it istoggled on. Toggting
timeout moda in this menu also changes itin the {C/T CONTROL) manu.
The (TIMER CONTROL) menuy stays up, uniess (BACK TO TIME MENL)
is selected. Ses the C/T Control Menu discussion for the description of

this function. ;

Counter/Timer

Press the COUNTER THMER button to call up the C/T measurement choicas.
I the (CTR/TIMER) meny, selecting a measurement will cause the menu 1o

disappear {if menus are configured o clear after sslection}. Selecting
TOTALIZE causes the totalize RESET labal to appear by the top menu iteam
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button (if menus are configured to disappear). Whila the totalize
measurement is running, the RESET label will stay on screen in the absence
of any other menu. Canceling the totalize measurement will also cancel the
RESET label. The BESET function is momentary, so the labet never gets
underlined. i another meny is catted up then canceled, the RESET label
reappears.

C/T Measurement Menu Page 1

{CTR/TIMER) FREQ RESET
PERIOD
WIDTH
TOTALIZE
FREQ RATIO
{TO GATED MEASMT MENU)
Counter/Timer Menu. Totalize Reset Menu.

For these measurements, all B trigger modes operate as usual for triggering
the C/T. Bsource LEDsS are turned off. The measurement source channels can
be altared in the SET MEAS'MT CHANNEL menu. All B coupling modes may
be used, and B slope may be changed to controt which edge polarity triggers
tha C/T. The B trigger ght remains off during C/T measurements. However,
indication of proper triggering is shown with a steadily blinking Ct character
in the top line of the readout. If an external frequency reference source is
piugged into the rear-panel EXT C/T REFERENCE INPUT BNC, the Ct char-
acter will have the ET character above it.

In TOTALIZE, the Ct character stays on continuousty, and B AUTO LEVEL
MODE only works when measurement is first selected. After that, no indi-
cation is given if B trigger is lost. However, B AUTO LEVEL MODE may be
resslected to acquire a new trigger level.

FREQ —Measures the fraquency of the selected source channal,
PERIOD —Measures the pericd of the setected source channel,
WIDTH - Measuras the widih of the seiecled source channel,

TOTALIZE — Displays a running count of trigger edges from the selected
source channel.

NOTE

The totalize count is reset fo zero whenever a front panel
switch/button is moved/pushed.,
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The following error messages may be displayad for the C/T measuremants:

Message Reason(s)

NQ B TRIG No start trig was detected afler timaout.
No stop trig was detected after timeout.

<0.01Hz Frequency of measured signal less than 0.01 Hertz
{timeout disabled).

>100s Period or width of measured signal greater than 100

' saconds {timeout disabled).
> 889898999 Totalize count greater than 998839989,

FREQ RATIQ - Measures the frequencies of the two source channels and
displays their ratio. Possible error messages:

Message Reason(s)

NO CHx TRIG No stant trig was detected after timeout,whiie trylng
1o measurs chx fequency.

No stoptrig was detected after timeout, while trying
to measure chx frequency.

NO CHy TRIG No start trig was detected after timeout, while trying
1o measure chy frequency.

No stop trig was detected after timeout, while trying
10 measure chy frequency.

CHx < 0.01Hz Frequency of chx signal less than 0.01 Hertz
{timeout disabled).

CHy <0.01Hz Frequency of chy signal less than 0.01 Heriz
timeout disabled).

> 98999999 Frequency ratio greater than 99959998,

(TOGATED MEASMT MENU) — Causes {CTR/TIMER PG 2} menutoappear.

Gated C/T Measurement Menu Page 2
When the (CTR/TIMER PG 2) menu is up, selecting a measurement will start
the measurement, but feave the merw up. The selected measurament item is
underlined. ‘

GATER FREQ-—Measures the frequency of that portion of the selected
source channel that appears inside the intensified zone.
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GATED PERIOD —Measures the period of that portion of the selected
source channe! that appears inside the intensified zone,

GATED WIDTH —Measures the width of that portion of the selected
source channel that appears inside the intensified zone.

GATED EVENTS — Displays an averaged count of the number of trigger
edges from the source channel that ocour inside the intensified zonea.

These error messages are possible for gated measurements, in addition to
those shown above for the nongated versions:

Méssage Reason{s)
NO ATRIG No A sweap was detected afier timaout,
in gated measurements.
> 993999998 Gated event count greater than 939999998,
(TO C/T CONTROL MENU}—Causes {(C/T CONTROL) menu to
appear.
(CYR/TIMER PG 2) OATED FREQ {C/T CONTROL) INTENSIFY OQATE
QATED PERIOD INTENSIFY CTR
QATED WIDTH AUTO RESOL
GATED EVENTS X1 RESOL
{BACK TO PREVIOUS MENW) X160 RESOL
{TO C/T CONTROL MENLU) C/T TRIG TIMECUT
Gated C/T Menu. C/T Control Menu.

C/T Control Menu

(Descriptions are applicable for timer control menu aiso; hcwéver, INTEN-
SIFY GATE and INTENSIFY CTR are not available in that menu.)

The C/T control menu containg measurement modifier functions that can
increase the versatility of C/T measurements. The first two menu items arg
applicable only to gated C/T measurements, Only one of thesetwo tems can
be selected at a time.
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INTENSIFY GATE—When a C/T measurement is first called up, this
item is selected by default. When selectad, an intensified zong witt
appaar on the A sweep display of the channel that the C/T is measuring.
The position and width of this intensified zone can be altered inthe same
manner as in gated Volts measurements. The C/T wilt only measura trig-
ger edges that occur somewhers inside this zone. '

INTENSIFY CTR —When this is selecied, the gate signal generated by
the C/T hardware will control the poslition and width of the intensified
zong, thus providing an unambiguous display of what the C/T is actually
measuring.

The next three menu items atlow the selection of a resolution magnifier. Only
one of the three may be setected at a time. All C/T measurements except
FAEQ RATIO and TOTALIZE can utilize resolution magnifiers, A C/T
measurement must have been previously selected before a resolution mag-
nifier selection will have any effect,

AUTO RESOL—This Is the default setting when a C/T measurement is
first called up. The C/T uses a fixed measuremenit time interval {approxi-
mately 320 millisecands, or 1 period of the trigger signal, whichaver is
jarger, for single channel measurements; approximately 800 milli-
seconds for dual channel measurements). The resoiution of the
measurement is then calculated, and as many fully-resolved digits as
pessible are dispiayed.

X10 RESOL —When selacted, the C/T will make ona trial measurement
using the fixed measurement time interval, and calculate and display as
many fully-rasolved digits as possible. Based on the results of this
measuremant, itis determined whether or not another digit of resolution
is possible. #t is possible if;

1. Thenumber of digits displayad after the trial measurement is atleast
1 lass than the maximum number of digits displayable for that
measurement, and:

2. i PERIOD measurement, the units of the least-significant dight
{-SD) are larger than 100 attoseconds { 100 X 10~ *®sec), or if any
other time-interval measurement, the units of the LSD are larger
than 1 picosecond {10 ~"#sec).

ifitisnot possible, the message NOT POSSIBLE —» isdisplayed tothe
feft of the X10 RESOL menu label for approximately one secend, thenthe
X10 RESOL labe! is deselected and the AUTO RESOL tabel is selected
(underlined), and the measurement proceeds in auto resalution modes.
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i the selected mada is possible, the measurement time interval required
to get one more fdly-resolved digit is calculated. If this time is greater
than 5 seconds, the message MEASMT TIME XXXXs is displayed tothe
left of the X'10 RESOL label, where XXXX is this measurement time inter-
valinseconds. If this time intarval is greater than 9999 seconds, the mes-
sage MEASMT TIME > 9999s is displayed instead. The measurement
then proceeds using this new measurement time interval,

X100 RESOL ~When selected, the C/T will make one trial measurement
using the fixed measurement time interval, and calculate and display as
many fully-resolved digits as possible. Based on the results of this
measurement, it is determined whether or not two more digis of reso-
lution are possible. It is possible if:

1. Thenumber ofdigits displayad after the trial measurement s at least
2 less than the maximum number of digits displayable for that
measurement, anch

2. if PERIOD measurement, the units of the least-significant digit
(LSD}) are larger than 1 femtosecond (1 X 10~ *sec}, or if any other
time-irterval measurement, the units of the LSD are larger than 10
picoseconds {10 X 10 " sec).

Ifit is not possibte, the message NOT POSSIBLE - Isdisplayedtotha
left Of the X100 RESOL. menu labe! for approximately one second, then
the X100 RESOL fabsel is deselected and the X10 RESOL label i
selected {underlined). If tha trial measurement resulls do not atiow X10
RESOL moda either, NOT POSSIBLE—s» s displayed by the X10
RESOL label for one sacond, the mods is automatically switched to
AUTO RESOL, and the measurement proceeds in auto resoiution mode.
I X10 RESOL mode Is possible, the measuremeant will proceed as
dascribed above for X10 RESOL mode,

If X100 RESOL mode is possible, the measurement time interval
required to get two more fully rasolved digits is calculated. f thistime s
greater than 5 seconds, the message MEASMT TIME XXXXs is
displayed to the left of the X100 RESOL label, whare XXXX is this
measursment time interval in seconds. I this time interval is greater than
9998 seconds, the message MEASMT TIME >90999s is displayed
instead. The measurement then proceeds using this new maasurement
tima interval.

C/T TRIG TIMEQUT — This is the last itern in the C/T control menu. Each
lima the menu button for this item is pressed, the item is either selected
{underlined) or deselected (not underlined). When selected {the defauit
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setting when a C/T measurement is first calted up) the C/T will wait for
approximately 400 milliseconds to receive a start trigger, or, if a start
rigger has been received, the C/T will wait that long for a stop trigger
{C/T measurements start and stop synchronousty with the trigiger signat
being measured). If the C/T times out while waiting for atrigger edge, an
appropriate error message is displayed (see earller saction on C/T error
messages). To measure a signal with a duration longer tharn 400 millj-
seconds, C/T TRIG TIMEGUT can be toggied off. This allows signalsto
be measured that have durations up to 100 seconds (actually, 99.999999
seconds).

Conditions for Cursors Display

The following information is an aid in understanding the order in which the
menu measurement Cursors are displayed.

Measurement Cursors

One or two measurement cursors may ba displayed fany one of the following
conditions is mat;

VOLTMETER CH1/CH2-TRACK MEASMT 8 underlined and

maasurement source channegl is on and the VOLTS/DIV VAR control in
detent. :

CURSOR VOLTS —Maasurement source channel must be on and
VOLTS/DIV VAR control in detent.

TIME — Horizontal MODE is in A or Horizorital MODE is ALT or B and
k= - is setected.

Track Trig Lvi Cursors

iflessthantwocursors are currently displayed, trigger leval cursor(s} forthe B
Trigger C/T measurament source(s) will be displayed i

TRACK TRIGIVL is underfined, and
the Horlzontal Mods is vatid for selected C/T measurement, and

the Trigger Mode and Coupting are valid.
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If less than two cursors are currently displayed, trigger level cursor for tha A
Trigger will be displayed if:

TRACK TRIG LVL is underlined and the Horizontal Moda is A or ALT, and
the Trigger Mode, Source, and Coupling are valid, and

the A trig source channet Is not the same as the C/T measurement chan-
nel while a C/T measurement is running and displaying a B trig cursor.

if less than two cursors are currently displayed, a trigger level cursor forthe B
Trigger wili be displayed if:

TRACK TRIG LVL is underined, and
the Horizontal Mode is ALT or B, and

the Trigger Mode, Source, and Coupling are valid.

Track If7 Cursors

Hone ornomeasurament ortrigger level cursor isdisplayed, upto twe ground
cursors (not more than two cursors total) may ba displayed if the following
conditions are met:

TRACK 7 is underlined and CH 1 and/or CH 2 Vertical MODE is
selected.

Trigger-source channel {CH 1 and/for CH 2) VOLTS/DIV VAR cortrol is in
detent.

Behavior for Horizontal Mode Changes

if the Horizontal MOBDE is changed to a mode that cannot be used for the
active measurament, that measurament will be canceled without a messags
baing displayed. Returning to a mode that may be used and pressing the
LAST MEAS'MT button will restore the canceled measurement mode (if no
other measurement sefection is made first). Sea Table 3-1for compatible and
incompatible modes.

Gated-voltage measurements will not run in SGL SEQ Trigger MODE. Any
gated Volts measurement that Is active will be canceled If SGL SEQ Trigger
MOODE is selected. If a gated-voltage measurement is selected whils SGL
SEQ s also selected, the message NOT ALLOWED IN SSEQ is displayed for

3-30 _ 2252 Operators



Operators Familiarization

twa seconds {only i readout is configured to remain on in SGL SEQ).
+ PEAK, -PEAK and PK-PK will not rury in ALY or 8 Horizontal MODE unlass
B Trigger MODE is RUNS AFTER.

Table 3-1
Behavior for Horizontal MODE Changes

Measurement Mode Compatible Incompatible
Horizontal Horlzontal

Modes Modes

- VOLTS ~H, sl VOLTS A, ALT, B, XY

l- SECH b~ 1/SEC-, le- PHASE- A ALT, B X-Y

(318 A, XY AT, B

+ PEAK, -PEAK, PK-PK A, ALT, B, X-Y

GATED +PEAK, GATED ~PEAK, A ALT, B, X-Y

and GATED PK-PK

FREQ, PERIOD, WIDTH, TOTALIZE, A ALT, B, X-Y

and FREQ RATIO

GATED C/T (FREQ, PERIOD, WIDTH, A ALT, B, X-Y

and EVENTS}

RISE/FALL and PROP DELAY A ALT, B, X-Y

Measurement Compatibility and Error
Messages

Channel 1 or Channel 2 Voltmeter measurements, exgept DC, cannot be
made when the signal is {arger than the range of the B trigger level. The dis-
played error messags is OUCH — TURN VOLTS/DIV CCW.

NOTE

When making DC measurements, overranged signals will not
cause ain error message fo be displayed but can display incorrect
voltage readings. To obtain accurate DC readings keep the
waveform within the graticule limits.
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The Channel 1 or Channe! 2 Volimeter measurement of DC cannot be made
with the Input COUPLING set to AC; the displayed error message is CH 1 {or
CH 2) — SELECT DC COLPLING, If GND Input COUPLING is in use, a
ground symbol Is displayed after the readout value.

NOTE

A maxirmum of eight waveforms are allowed 1o be displayed when
making Voltmeter measurements of DC, + Peak, -Peak, or Peak-
to-Peak measurements while in Horizontal ALT Mode.

The ADD mode waveforms will not be displayed while making
voltage measurements if Vertical Channels 1 through 4 are being
displayed with their Delayed waveforms (Horiz ALT Mode
selected).

For + PEAK, -PEAK, and PK-PK measurements, the ac symbol [~ ) will be
displayed for AC Input COUPLING, and the ground symbot will be displayed
for GND Input COUPLING. The symbols will be displayed after the readout
units.

A question mark {?) will be displayed in front of the measurement valus any
time the measurament is uncertain. This can happsn in ALT or B MODE
+ PEAK, -PEAK, and PK-PK measuraments.

The following measurements cannot ocour when the VOLTS/DIV VAR control
for the channel being measured is not inthe detent position: + PEAK, -PEAK,
PK-PK, DC, GATED + PEAK, GATED -PEAK, GATED PK-PK, i~ VOLTS -,
and 1 VOLTS % The displayed error message is MEAS SOURCE VAR
OUT OF DETENT,

The following measurements cannct acour when the SEC/DIV VAR control is
out of the detent position: k- SEC -, k- 1/SEC -3, = PHASE -, and
fe SET 360°-l. The displayed error message is VAR SECS/DIV OUT OF
DETENT,

Whertin ALT or B Horizontal MODE, no C/T measurement is running, andthe
B Trigger MODE is not RUNS AFTER, a greater-than symbol {=>) will appear
before the delay-time readout. The readout value displayed is tha delay time
between the A trigger and the time a B trigger can be accepted by the trigger
system. A question mark (?} will appear in front of the delay time readout for

delay measurements when the DELAY time is set to 0.25 division or lass from

the beginning of the swaep.

It the oscilloscope innottriggered when a gated voltage measurement mode
is selected, the following error message is displayed: LO REP RATE - STILL
TRYING.
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This can happen i the selected trigger channel has no trigger signal applied
in NORM Trigger MODE or if the Trigger LEVEL control is not set to obtaina
triggered display. An improperly triggered display in either AUTO LEVEL or
AUTO Trigger MODE will cause the measurement readout valus to be
unstable, but no error message will be displayed.

Measurements in Single Sequence Mode

The foliowing measurements run continuously during SGL SEQ Trigger
MODE: DC, + PEAK, ~PEAK, PK-PK, l&- VOLTS =, and #7 VOLTS -, The
following run continuously in the A Horizontal MODE (with cursors):
#- SEC -4, [+ 1/SEC -3}, and k-~ PHASE - . Of the C/T measurements, only
TOTALIZE runs continuously in SGL SEQ mode.

For all other C/T measurements, Including e« SEC -4, [« 1/SEC -, and
[ PHASE - in ALT or B Horizontal MODES, cns measurement cycls will be
performed and the result held inthe readout display {if readout is configured
to remain on in SGL. SEQ mode} each time SGL SEQ Mods is reenterad.

Tha readeul and/or cursors are displayed briefly during SGL SEQ Mode for
making a photographic record (or they may be configured to remainon—see
tha discussion on Configire Menu in the Service Menu Features part of this

.section}. The displayed readout is the value of the measurement at the instant

it is displayed.

GATED + PEAK, GATED ~PEAK, and GATED PK-PK measurements are not
available during single sequence mode and will be canceled ¥f active when
SGL SEQ is selected.

8 Trigger AUTO LEVEL acquisitions do not occur when the A Trigger MODE
is SGL SEQ.

Service Menu Features

Most of the items inthe SERVICE MENU are for diagnostics, froubleshoating,
and calibration. However, there are four menu selections that are also for
operational use: CONFIGURE, SELF CAL MEASUREMENTS, MAKE
FACTORY SETTINGS, and LOAD STORE/RECALL SETUPS. Press the oD
and bottom menu-item select buttons 1o display the SERVICE MENU,
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SERVICE MENY/

DIAGNOSE T MENU
CONFIGURE [
SELF CAL MEASUREMENTS

IHTERNAL SETTINGS MENU/

EXERCISER MENU/ QUIT

Service Ment,

Press the buttons opposite the displayed up- and down-arrews to move the
displayed underline to the desired menu item of CONFIGURE, SELF CAL
MEASUREMENTS, or INTERNAL SETTINGS MENU, Press RUN or SELECT,
At any point in the CONFIGURE routine, select END to return the display to
the SERVICE MENU. Select QUIT fram the INTERNAL SETTINGS MENU or
the main SERVICE MENU) to return to the oscifioscope mode.

Configure Menu

The operating-mode features in the CONFIGURE menu seldom need to ba
changad.

CONFIGURE
END
ACQUIRE IN PEAK DETECT MODE? KEEP MENU ON WHEN MEAS SELECTED?
YES
NO RECALL ONLY? (IN STORE/RECALL)
RUNNINGQ

KEEP MENU ON WHEN $/R SELECTED?
KEEP REANOQUT ON IN 841, SEQ7?
INITIALIZE TIME CURSORS/DELAYS?
PRESET TV TRIG SLOPE FOH ~-SYNC?

PRESET TV TRIG SLOPE FOR +SYNC?

Configure Menu and questions.

Select CONFIGURE from the SERVICE MENU and answer YES or NO to
sach of the displayed guestions. For each answer, YES or NO will b under-
tnad o indicate how the instrument is prasently configured. After YES or NO
is selacted, the next configuration choice is displayed. After answering the
last question, the SERVICE MENU display returns. To exit from the
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CONFIGURE manu without answering the remaining question(s), pfess tha
END button or the CLEAR DISPLAY button. The CONFIGURE items are listed
as follows:

ACQUIRE IN PEAK DETECT MODE? (Factory Settings default is YES.)
Selacting YES salects the peak detect mode for the hardcopy. Acqui-
sition moede for the GPIB is selecting through the GPIB bus.

if NO is selected, the acquistion mode for the hardcopy is sample.

KEEP MENU ON WHEN MEAS’MT SELECTED? (Factory Seftings
— default is NO.} Selecting NO clears the measurement menu items from
the display after a measurement function is selected. Measurement cur-
sors remain displayed. The AUTO TRACKING MENU remains on aftera
selection has been made. '

Selecting YES allows a measurement menu to remain displayed aftera
function is selectad. The measurement menu items can be ramoved at
any time by pressing the CLEAR DISPLAY button once.

RECALL ONLY (IN STORE/RECALL)? (Factory Settings defaultis NO.)

Selecting NO displays the Store/Recall Setup menu when the STORE/

RECALL SETUP button is pressed. From the Store/Racall Setup menu
— you can stora, edit, and recall front-panel setups.

Selecting YES displays the Recall Only menu when the STORE/
RECALL SETUP button is pressed. From the Recall Only menu you can
easily step through alt of the stored front-panel setups.

KEEP MENU ON WHEN S/R SELECTED? (Factory Seitings default is
NG.} Selecting NO clears the menu from the display when some store/
recail satup functions are selactad.

Selecting YES keeps the Store/Hecall Setup menu on the scraen whan
using the store/recali setup functions. The menu can be removed at any
time by prassing the CLEAR DISPLAY bution once.

KEEP READOUT ON IN SGL SEQ? (Factory Seltings default is NO.)
Selecting NO will kesp the readout off in Single-Sequence Trigger
Mode. This mode is useful for single-sequence waveform photography.

—_— The readout is displayed briefly after the sequence is completed to
expose the film, then cleared to prevent overexposure.

Selecting YES keeps the readout on when in the Single-Sequence
- Trigger Mode. This mede lets you view any of the measurements that
continue 1o be made during SGL SEQ trigger mode even if no waveform
is being displayed. The front panel controt settings may also be made in
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BGL SEQ without having to salect a different Trigger Mode to see the
readouts as the controlis are changed. Tha measurament readout is
especially useful for the Voltmeter measurements because the sigral on
the selected input channel is continually menitored. (GATED Voltmeter
measurements are not permitted in SGL SEQ Trigger MODE.)}

INITIALIZE TIME CURSORS/DELAYS? (Factory Settings dsfault is
YES.) i YES is, setacted, with the following conditions:

i SEC =, le 1/SEC ¥, or le« SET 360°-3 Is selected, andnone of .
the following conditions is true: '

more than one channet is solectad and the Horizontal MODE is
not*A\or o

A Trig MODE is VERT and Vertical MODE is ADD, or

more than one channet is selected and the A Trig MODE is —
VERT, or

Horizontal MODE Is B and cursors have been selected,
the cursors or delays will be initialized as follows:

If the reference delay is appropriate to the measurement mode, it

will be set inside a window that extends from 0.25 division after

sweep start to one period of the rigger signal lefl of the 10th division -
after sweep start, if this window exists. if there is no window, It will be

left at its original position,

If the reference cursor is appropriate to the measurement mods, it —
will be set as specified for the reference delay with the assumption
that the sweep start is at the teft graticule Hine.

The delta cursor or delta delay, as appropriate to the measurement, —_
wilt be setone period of the trigger signal to the right of the reference '
cursor or delay, if possible; if not possible, twill remain unchanged.

Cursars and delays may remain unchanged if:
1. . there is no A trigger, or

2. thetrigger source channel's signal has a repetition rate slower than
20 Hz or faster than 100 MHz. ”‘

Under the conditions of 1 and 2 above, a question mark may appear
before the measurement valua and remain unti! the -3 or I knob is
moved. The user shouid, however, always inspect the display to .
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determina that the cursors or intensified zones mark appropriate places
on the waveform. There are waveforms, such as vary narrow pulses or
muitiple crossings of the trigger level within one period, that can cause
erronecus Initialization with no question mark. :

When LAST MEAS'MT is selected and the fast measurement was
K- SEC -3 Or - 1/SEC -3, orthe last action was k- SET 360°-#, cursors
or delays will be reinitialized as above if configured to initialize time
measurementis and the instrument's maoda is appropriate.

Accuracy ofthe cursor or delay placement Is as specifiedforthe selected
measurement.

PRESET TV TRIG SLOPE FOR -SYNC? {Factory Settings default is
YES,) Sslecting YES will cause the trigger slopes to preset to ™. whan
TV trig mode is selected, and the configure menu is exited. If NO is
sefectad, a second question is prasenied:

PRESET TV TRIG SLOPE FOR +SYNC? {Factory Settings defaultis
NQ.} Selecting YES will cause the trigger slopes to preset to /7~ when
TV trig mode is selected, and the configure menu is exited. If NO is
sefected, the scope will not use a preset slope when a TV trig mode is
selecied.

When the final question is answered, the SERVICE MENU display returns.

Self Cal Measurements

This selection consists of SELF CAL HARDCOPY procedurs, SELF CAL
VOLT MEASUREMENTS routine, and SELF CAL TIME MEASUREMENTS
routine. The SELF CAL HARDCOPY procedure characterizes channels 1,2,
3, and 4, and horizortal position, Before performing any SELF CAL, discon-
nectall input signals. The SELF CALVOLT MEASUREMENTS and SELF CAL
TIME MEASUREMENTS routines do a self-characterization of the vertical
channels 1 and 2 and the horizontal timing. With the selection of SELF CAL
MEASUREMENTS, the message CALIBRATE DIGITIZER? is dispiayed.
When YES is selected, the SELF CAL HARDCOPY procedure is performed
first foifowed by the SELF CAL VOLT MEASUREMENTS and SELF CALTIME
MEASUREMENTS routines. Selecting NO  will bypass the SELF CAL
HARDCOPY procedure and run the SELF CAL VOLT MEASUREMENTS and
SELF CAL TIME MEASUREMENTS routines.

These routines and procedures store calibration constants that set the
accuracy of the internal measurement system. Hardeopy and voltage
measurements can be calibrated separately from the timing measurement by
selecting the SELF CAL item from the VOLTMETER Measurement Menu.
Tirming measurement may also be calibrated separately by selecting SELF
CAL item from the TIME Measurement Menu.
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NOTE

CALIBRATE MEASUREMENTS or SELF CAL can be performed any-
time after a 20-minute warmup to ensure the accuracy stated in
Section 6.

internal Seitings Menu

The INTERNAL SETFINGS MENLU consists of MAKE FACTORY SETTINGS,
LOAD STORE/RECALL STORED SETUPS, and ADJUST VERTICAL
OQUTPUT. AHINTERNAL SETTINGS menu ltems, except ADJUST VERTICAL
CUTPUT, are for use by the operator. To return to the main SERVICE MENU,
press the up-arrow key to underlineg INTERNAL SETTINGS MENU and press
the buttortagain to display the SERVICE MENU. Toreturnto the oscilloscope
mode, select QUIT from the INTERNAL SETTINGS MENU or SERVICE
MENU, or press the CLEAR DISPLAY button.

MAKE FACTORY SETTINGS — Sets the front-panel controls and menu
configurations as described in Appendix A,

INTERNAL SETTINGS MENU/

MAKE FACTORY SETTINGS T MENU
LOAD STORE/RECALL SETUPS i
ADJUST VERTICAL QUTPUT
SEY GPIR ADDRESS

QUIT

Internal Settings Menu.

LOAD STORE/RECALL SETUPS-—Loads eight factory front-panet
setups into the Store/Recall memory. The setups are stored in mamory
locations 01 through 08, and all previcusly stored setups In locations 01
through 20 will be deleted. When you select this tem, a message witl be
displayed that will give you the choice to continue or not continue with
the loading of the factory setups. Don't select YES uniess you are sure
that you want 1o delete all of your previously stored setups.

ADJUST VERTICAL QUTPUT - This menu item is o be used by a
service technician during calibration and woubleshooting. It is not an
operational function,

SET GPIB ADDRESS ~Sets the GPIB address number for the 2252
Valid numbers are from 00 to 31. Selecting 31 will remove the instrument
off the bus, The factory default GPIB address number is 01.
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Store/Recall Setup Features

The menu-driven Store/Recall Setup systemallows youto store and recail up
to 20 front-panel setups. Front-panel setups are user installed and named,
and may be arranged in groupings of measurement setups {sequences) for
performing a variety of repetitive tests. Figure 3-4 illustrates a typical begin-
ning arrangement of tasts and sequences with the factory selups instailed.

NO. TEST NAME STATUS
7 01 ADJUST FLAT TOP blanic
Factory 62  AUTO TO 100 MHZ blank
Setups 03  SELECTABLE TIME blank
04
SEQ 1 _< MANUAL D VOLTS blank
05 SET CURSORS blank
6  ADJUST CHT V/D blank
User 07  SELECT DELAY blanik
Added G8  MATCH EDGES END SEQ
Setups 09 cH1 FREQ blank
SEQ2 10 CH2 FREQ blank
T Xy CH2 VS CHI END SEQ
sEQ 3 12 CHt FALL TIME blank
13 cH2 RISE TIME END SEQ
14 DELETED
i5
Empty 16
Setup 17
Memories 18
19 _ g
20
Nonstored locations are not accessed when sequencing.
Al ‘20 locations may be user added and sequenced as needed.
7837-08]

Figure 3-4. Typical Store/Recall Setup sequencing.
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There are three different configurations that may be selected to permit dif-
ferert accesses to the STORE/RECALL SETUP features. The first is the
Recall Only menu for use after the setups have been installed and no further
changes are to be routinely made.

The Recall Only manu lets you recall the test sequences to perform a series of
repetitive tests. Only the name and number of the stored record are displayed
along with up and down arrows for selecting higher or lower numbered set-
ups in afest sequence. If more than one sequence of setups is stored, a menu
item (NEXT SEQ) also appears which aiows you to change sequences Ses
the Recall Only Menu discussion.

When configured for full access to the STORE/RECALL SETUP feature,
stored setups can be recalted, altered, deleted, or arranged in sequences.
This configuration is used when first installing the setups and arranging the
sequences. The Store/Recall menu remains displayed after a selection is
made sothat it is convenient fo use for making tha initial frort panel setups or
making extensive changes to existing setups,

The Store/Recall Setup menu with access to Recall Only operates the same
as the Store/Recall Setup menu except that the menu display is cleared whan
the STORE or RECALL item is selectad. The first choice in the menu when
configured in this manner is SEQUENCE, and, when selected, accesses the
Recall Only menu for sequencing the setups. This configuration is useful for
making minor changes to existing setups hefore beginning a measurement
series.

Factory Stored Setups

When the 2252 Is shipped from the factory, the Store/Recall Setup memory
contains eight stored front-pansl setups. These factory setups are stored in
setup locations 01 through 08. The setups may be recalled and used for
demonstration and training, or they may be used as a basis for setups which
sLit your specific applications. Appendix A lists the front-panel settings for
sach factory setup. The factory stored setups can be restored to the Stora/
Recall Setup memary if desired. See Service Menu Features, Intemal
Settings Menu, LOAD STORE/RECALL SETUPS in this section,

NOTE
Restoring the factory-stored setups fo the STORE/RECALL

memories erases any user-added setups. A warning message to
this effect is displayed when the feature is used.
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Recail Only Menu

The Recall Only menu is displayed when the CONFIGURE menu has beean
appropriately set and there is at least one setup stored in the storefrecail
memory. The Recall Only menu is used when a number of front panel settings
for making a series of measurements have beaan stored in the correct
sequences and no changes to the stored setups are wanted, When con-
figured for Recall Only, the simplified recall only menu will appear when the
STORE/RECALL SETUP button is pressed.

A second way 1o reach the Recall Only menu Is from the STORE/RECALL
menu when the SEQUENCE choice is displayed In the list. The SEQUENCE
choice is given inthe Store/Recall menu when the oscilioscope is configured
for a menu to be cleared after a selection has been made in the Store/Recall
menu. A press of the SEQUENCE menu-select button displays the recall
only menu for sequencing through the front-panel setups for a series of
measurements. As with all menus, the Recall Only menu can be removed
from the dispiay by pressing the CLEAR DISPLAY button.

To configure the oscilloscope to access the Recall Only menu:

1. Pressihe top and bottom Menu-Select buttons to display the SERVICE
. MENU.

2. Call up the CONFIGURE manu {ses the Configure Menu discussion in
SERVICE MENUfor the detalls of now the CONFIGURE menucperates).

3. Follow this step 10 psrmit the Recall Only menu to be called up dirsctly
with the STORE/RECALL SETUP button. This configuration allows no
access to the STORE features of the STORE/RECALL SETUP function.
Use stap 4 if you want to be able to select the Recall Only menu from the
Store/Recall Setup ment.

&. Set:
KEEP MENU ON WHEN MEAS SELECTED , YESorNO
RECALL ONLY? (IN STORE/RECALL) 7 YES
KEEP MENU ON WHEN S/R SELECTED? NO

b. Press the CLEAR DISPLAY button to exit tha SERVICE MENU.

¢. Pressthe STORE/RECALL SETUP button to display the Recat! Only
mentt.
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4. Followthis step to permit access to the Store/Recall menu with the ability
to select the Recall Only menu for sequencing. The SEQUENCE choice
appears as the first cheice in the Store/Recall menu but access to the
STORE function is allowed. This corfiguration is most usefu! when
making changes to a sequence before a measurement series is starlad,

a. Set
KEEP M.Ehil,l ON WHEN MEAS SELECTED YESorNO
RECALL ONLY? (IN STORE/RECALL) NO
KEEP MENU ON WHEN S/R SELECTED NO

b. Pressthe CLEAR DISPLAY button to exit from the SERVICE MENU.
€. Press the STORE/RECALL SETUP button.

d. Press the SEQUENCE button to display the Recall Onily menu.

CH 1 +PEAK 242V
Name of Record 1
XX
i
NEXT SEQ
5V v AV AVE s
RECALL ONLY men,

3-42 2252 Operators



Operators Familiarization

The descriptions of the readout locations and menu items are from top to
bottom as follows:

Active Measurement —Indicates the name of the active measurement
and the measurement value {top line of readout),

Up-Arrow Bution () —Recalls front-panel settings for the next record
in the current sequence. i the current record is the last in the sequence
{status END or the highest numbered record stored), the next record
recalled will be the first record of the current sequence. A sequence
starts with either 01 or the first record past a previous record with an END
SEQ status.

xx—Recalls the currently displayed record number {xx}, The record
number will start at 01 when the RECALL ONLY menu is displayed by
pressingthe STORE/RECALL SETUP button. It the menuis displayed by
selecting BEQUENCE fromthe Store/Recall, the record number wili start
at the sama number as displayed on the Store/Recall Setup menu.

Down-Arrow Button (1} --Recalis the front-pane! settings for the
previous record in the current sequence. If the disptayed record is the
firstinasequence, pressing the down-arrow button will racall the current
record.

NEXT SEQ -~ Changes the current record number to the first step of the
next sequence. If prasantly inthe last sequence, pressing NEXT SEQ will
changa the current record number to 01, This item will nota ppeayr if there
is onty one sequence defined.

Actlive Front Panel Settings — indicates the VOLTS/DIV and SEC/DIV
settings for the currently active setup (bottom line of readout).
Store/Recall Setup Menu

To configure the oscilloscope 10 access the full features of the Store/Recall
Setup menu when the STORE/RECALL SETUP button is pressed, perform
the following procedure:

1. Pressthe top and bottom Menu-Select buttons to display the SERVICE
MENLU,
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2. Call up the CONFIGURE menu (see the Configure Menu discussion in
SERVICE MENU for the details of how the CONFIGURE menu operates).

3. Set
KEEP MENU ON WHEN MEAS SELECTED YESO?NO
RECALL ONLY? {IN STORE/RECALL) NO
KEEP MENU ON WHEN S/R SELECTED? YES

4. Press the CLEAR DISPLAY button io clear the CONFIGURE menu and
return to the normal operating mode.

5. Press the STORE/RECALL SETUP button to display the menu.

CH1 +PEAK

Name of Record : RECALL NEXT

SETUP: XX RECALL

Status of Record STORE
DELETE

SELECT SETUP INSERT NEXT

WITH -3 CONTROL ALTER LABELS

sV v AV AVE s

STORE/RECALL Setup menu display.

The descriptions of the readout locations and menu items are from top o
bottom as follows:

Acilve Measurement Display--Indicates the measurement that is
currently active (i one is). The measurement value s not displayed.

Name of Record — Name giventothe currently displayed record. Thisis

a user-assigned name and it may be aitered (see the ALTER LABELS
function).
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SETUP: s —Display the setup number from 61 through 20 of the setups.
The setups may be scrolied through by rotating the - control.

Status of Record —Indicates the status (blank, EMPTY, END SEQ, or
DELETED) of the currently displayed record. The status readout is blank
when a front-panel setup is storad at the location and there is ho other
status to report. EMPTY appears only when there are no stored front-
panel setups. END SEQ marks the last setup of a sequence. The END
SEQ status is set using the ALTER LABELS function. DELETED appears
only onthe last setup location, afier the DELETE function has been used
or a record has besn overwritten with the STORE function.

SELECT SETUP WITH - CONTROL—This message tells you to rotate
the 4 control to select a different stored setup number.

RECALL NEXT —Recalls front-pansl settings for the next record in the
current sequenca. If the current record is the |ast in the sequence (status
END SEQ or the highest numbered record stored), the meny item label
bacomes RECALL FIRST, and, when pressad, the first record of the cur-
rent sequence will be recatled. A sequencestans with either 01 orthefirst
setup past a previous setup with an END SEQ status.

SEQUENCE ~ Displayed in place of RECALL NEXT when NO is
setecied for both the KEEP MENU ON WHEN $/R SELECTED and
RECALL ONLY? {IN STORE/RECALL} inthe CONFIGURE menu. When
SEQUENCE is pressed, the RECALL ONLY MENU is displayed. See
Recall Only Menu in this section.

RECALL —Recalls front-panel settings from the current setup number. if
tha SETUP number location is blank, there are ro stored records. A
NOTHING STORED message is displayed if RECALL is selected, and
the front-panel settings remain unchanged.

STORE ~ Stores present front-panel settings only at the dispiayed setup
number. The setup name or status of a setup memary are not overwritten
by arecalled front-panel setup and must be altered appropriately using
the ALTER LABELS function after storing a new setup. Use this function
for initlatly storing at location 01 or for replacing the %rontwpanel settings
in any setup number. In most cases, the Jast setup replaced by the
STORE function can be recovered if necessary; see Recovering A
Delsted Setup in this section. :

DELETE — Deletes the contents of the current setup number. The num-
ber of each setup above the defeted one is reduced by one. In most
cases, the last setup delsted can be recovered if necessary; soe
Recovering A Deteted Setup in this section.
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INSERT NEXT — Creates a new record of the current front-panel setup
and inserts it after the displayed setup number. All setup numbers above
the current number are increased by one. The name and status of the
new racord will be blank and must be entered using the ALTER LABEL
function. INSERT NEXT is used storing rew front-panel setups in
sequence. To change a previously stored setup usethe STORE function.

¢ NOTE

' Ifthere are already 20 records stored, insenting another record will
dalete record 20. A message INSERTION WILL CAUSE LOSS OF
STEP 20 will be displayed. Sefecting INSERT will delete the existing
record 20 and replace it with a new one. Selecting ABORT will keep
the existing record 20 and not save the new record, If record 20 is
displayed, selecting INSERT will cause a message NO MORE
STEPS to be displayed.

Active Front Panel Settings — Indicates the VOLTS/DIV and SEC/DiV
settings for the currently active setup {bottom line of readout).

ALTER LABELS — Calls up the ALTER LABELS menu to name or after a
currently displayed name or setup status.

ALTER LABELS
Name of Record ERASE NAME
SETUP: xx
Status : TOGGLE 8TATUS
i MOVES.....
-3 ALTERS CHAR RETURN

ALTER LABELS menu,

The descriptions of the readout locations and menu items of the ALTER
LABELS menu are from top to bottorn as follows:
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Name of Record—Name given to the currertly displayed record. A
name given to a record can consist of up to 15 characters. The charac-
ters available in order are: a space, lettars from A 10 Z, numbers from 01to
9, a perlod, and eight special characters {(,), <, >, =, 7. /, A }.

Characlers are selected by piacing the undertine within the Name of
Record brackets < > with the e OR DELAY TIME control. To selecta
character over the underline, rotate the - contral until the desired
character is displayed, then maove the underline to the right with the
k- OR DELAY TIME control. Repeat the selection procedure untif the
nare of the record is complsted.

SETUP: xx—Displays the setup number from 01 through 20 of the
displayed record as on page 1 of Store/Recait Setup menu. When the
numberis undertined with the k- OR DELAY TIME control, the dispiayed
record can be changed with the -3 control. This aliows specific records
to be reviewed and altered.

Status of Record —Indicates the slatus (EMPTY, END SEQ, DELETED,
or blank] of the currently displayed record. EMPTY appears only when
thera are no stored front-panel setups. END SEQ is the end-of-
sequence indication. BELETED appears on the last record when it is a
record saved from a STORE or DELETE function. A record with the
DELETED status cannot be modified. Attempting to do so will display an
arror message: CANNOT MODIFY DELETED STER

= MOVES ... —This message tells you to rotate the - OR DELAY
TIME controlto move an undertine through menu-display fields that can
be changed by rotating the - control.

= ALTERS CHAR—This message tells you o rotate the = control io
change the information in the selected (undertined) field.

ERASE NAME - Erases the name currently displayed.

TOGGLE STATUS—Toggles status of record betwsen blank and END
SEQ. Sefect END SEQ to mark a record as the last in a sequence.

RETURN - Returns to the Store/Recall Setup menu.

Recovering A Deleted Setup

A setup deleted by a STORE or DELETE function is saved in the store/recall
memory for recovery. Only the last deleted setup may be recovered.
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Recovery must be done before the STORE or DELETE functions are used
again. Also, a setup should be recovered before using the INSERT NEXT
funclion when there are already 19 or more stored setups, A setup that is
deleted by the STORE function when 20 setups are stored Is not saved and
cannot be recoverad.

TO RECOVER A DELETED SETUP:
1, Select the Stéré/ﬂecall Setup menu.,

2. Rotate the -4 contro! clockwise until the last record is displayed. That
record will have a status of DELETED.

3. Press RECALL to recall the front-pane! settings for the deleted record.
4. Decide where you want to store the deleted setup. You can replace an

existing setup using the STORE function, or you ¢can insert a new setup
with the INSERT NEXT function.

a, Toreplace an existing setup, rotate the-a control to the setup num-

bar that is to be replaced and press the STORE button.

b. Toinsertanew setup, rotate the- control to the setup number thatis
to precede the naw setup and press the INSERT NEXT button.

5. Press ALTER LABELS button.

6. Aiter the name and status of the new setup as desired. Sea ALTER
LABELS description in this saction.

Storing Setups in Sequences

Front-panel setups are stored in the Store/Recall memory and numbered
starting at 01, A total of 20 setup records can be stored and recatied. Stored
setups can be recalled individually by setup number, or sequentially within
marked sequences, A sequenice is defined as starting at setup number 01 or
the first record after one marked with a status of END SEQ and encling with the
next record with a status of END SEQ or the tast stored record.

To store a sequence of front-panel setups, perform the following
procedure:

1. Set CONFIGURE in the Service Menu for the following:

KEEP MENU ON WHEN MEAS SELECTED YES or NO
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10.

RECALL ONLY? (IN STORE/RECALL) NO
KEEP MENU ON WHEN S/R SELECTED? YES

Press the STORE/RECALL SETUP button to call up the Store/Recai
Setup menu.

Rotate the - control to review the stored setups. Determine whether
there are enough EMPTY locations to store all of the setups in your
sequence. Thera are a total of 20 focations available. It is a good ideato
use only 19 and leave the 20th open so that the system wilt have a place
1o store the last daleted file for recovery when necessary.

If there are not enough locations available to store your setups, you can
usa DELETE 1o remove unneeded sefups or you can use the STORE
function to write over them.

Set the front-panel controls as desired for the first setup in your
sequence. Satall controls ihe way you wantthem; eventhe intensity con-
trol settings can be stored for recall. You can set the frant-panet controls
in several ways: sefting the individual controls manually, inputting the
desired signals and pressing the AUTO SETUP button, or by recalling
and modifying an already stored setup.

Rotate the - control to the setup location that is to precede or start the
first setup in the sequenca.

Press INSERT NEXT (or STORE, if tha current setup location is o be
written over}.

Press ALTER LABELS to call up the ALTER LABELS menu and give the
desired name to your setup. Also make sure that the status is blank for all
ofthe setups inthe sequence, except the tast one, and thatone shouldbe
END SEQ. END SEQ is used to mark the last setup in a sequence using
the ALTER LABELS function.

i

Press RETURN to display the Store/Racall Setup menu.

Repeatthe above process of inserting or storing (writing over) untifall the
setups in your sequence ara stored in memory,

If your sequence did not begin at setup location 01, use the ALTER
LABELS menu 1o alier the status of the setup just preceding your first
setup in the sequence to END SEQ.
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Waveform Digital Acquisition Modes

Two acquisition modes for the hardcopy and GPIB operation ray beselectad
from the Configure part of the SERVICE MENU or from a cortroller via the
GPIB bus. The two digital acquisition modes are Peak Detect and Sample
modes.

in Peak Detoct made, the minimum and maximum levels of the input signal
within the time represented by 1/25 of a division unmagnified are digitized as
data pairs.

InSample mode, the signal is sampled at a rate that produces 50 samplesper
graticule division. .
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Operator Checks and Adjustments

Introduction

The chacks and adjustments in this section are for the operator and involve
using only controls and adjustments on the outside of the instrument. Internal
adjusiments must be made by a qualified service person.

Before operating the instrumaent for the first time and before connecting the
power, refer 1o Section 1 Preparation for Use to prepare the instrument for the
initial start-up.

Verify that the POWER switch is OFF (out position). Plug the power cord into a

power-source outlet that supplies a voltage within tha operating range of tha
instrument’s power supply.

NOTE

I you notice an improper indication or instrument malfunction
during these procedures, refer the instrument to a qualified
service person.

Initial Setup

The following procedure may be used to set up fromn- panei controls when the
instrument is first turned on or when a signal is not being appliedto the input
connactors.

1. Press inthe POWER switch bution (ON) and let the instrument warm up
B mir_autes I8 recommended for maximum accuracy).

2. Setthe instrument front-panel controls to obtain a baseline trace:
¥ .

Vertical Controis

Vartical MODE CH1

POSITION Cerder the trace
VOLTS/DiV 1V

VOLTS/DIV VAR Calibrated detert
Channel 1 COUPLING GND
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Horizontal Controls

MODE A

POSITION Center the trace
X10 MAG Off

A SEC/DIV 0.1 ms

SEC/DIV VAR Catlibrated detent

Trigger Controls

HOLDOFF MIN

A/B SELECT A

MODE AUTO LEVEL
SQURCE VERT

CPLG DC

Display

AINTEN Desired brightness
FOCUS Best trace dafinition
READOUT Desired brightness
SCALE ILLUM Dasired brightness

MENU System Controls
MEASUREMENT MODES, Al off {Press
TRACKING CURSORS, CLEAR DISPLAY

MENUS and three times to
STORE/RECALL ensure all off.}

Auto Setup Function

The Auto Setup function can be used 10 automatically set up the front-pansl
controls to produce a usable display of the applied signal,

1. Connect signal(s) to be displayed to the appropriate input connector(s).
For triggering to be set up properly when the AUTO SETUP button is

pressed, connect the trigger-source signal to the lowest numbered
channet that will be turnad on.
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2. Set
Vertical MODE As desired (see NOTE)
Horizontal MODE As desired
Vertical COUPLING As desired

3. Press the AUTO SETUP button.

NOTE
Normally, the Auto Setup of the display is sufficient for
measurement purposes. If further waveform enhancement is

needed, use the appropriate front-panel controls to adjust
the display. For Auto Setup action see Appendix A.

Trace Rotation Adjustment

1. Performtnhe Initial Setup procedure. Positionthe trace verticallyto alignit
with the center horizontal graticule line and chack 1hat the trace is
parallel with the graticuie line.

NOTE

Normally, the trace will be parallel to the center horizontal
graticule line, and the TRACE ROTATION adjustment will not
be needed. :

2. Il necessary, adjust the TRACE ROTATION 10 make the baseiine trace
parailel to the center horizontal graticute line. Use a smail straight-blade
screwdriver or alignment tool.

Probe Low-Frequency Compensation

Misadjustrment of probe compensation is a possible source of measuremant
error, The attenuator probes are equipped with compensation adjustmants.,
To ensure the best measurement accuracy, always check probe com-
pensation before making measurements.

1. Connect the two supplied 16X probes to the CH 1 and CH 2 inpLt
connactors.
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Connectthe probe tips to the PROBE ADJUST connector and the probe
ground leads to scope ground.

Sat

Vartical MODE CH1&CH?2
Horizontal MODE A

Press AUTO SETUP button.

Set the CH 1 VOLTS/DIV setting o 0.1 V (10 mV with probe discon-
nected) and vertically center the PROBE ADJUST square-wave signal.

Check the square-wave signal for overshoot and rolioff (sea Figure 4-1).
¥ necessary, use the special adjustment tool supplied in the probe
accessory package to adjust the fow-frequency compensation for a
sguare front corner on the square wave displayed.

Press the CH 2 Vartical MODE button to turm CH 2 on in the display, and
prass tha CH 1 Vertical MODE button to remave the CH 1 trace from the
display.

* CORRECT
100 FLAT
80
. ool e R e e — Nanyd
"" ¥ OVER
bbb b e b ded- e b b . COMPENSATED
L ¥ {OVERSHOOT)
AL— e gr— Pt sl rT—
10 — s s o
c% - |- £ L% a0 oy uUU W s vl IV oy
I . UNDER
T COMPENSATED
- 3 " . {ROUNDING)

7837-00

Figure 4-1, Probe compensation,
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8. Set the CH 2 VOLTS/DIV satting to 0.1 V (10 mV with probe discon-
nected) and vertically center the PROBE ADJUST square-wave signal.

9. Repeat Steps 5and 6 for the second probe onthe CH 2 iﬂp;ﬁ connector.

NOTE

Refer to the instruction manual supplied with the probe for
more detailed information about the probes and the adjust-
ment procedure.

Vertical Deflection Check

The PROBE ADJUST square-wave signal may be usecito chack the Channei
Tand Channel 2 vertical deflection system in the foliowing procedure:

1. Connect the twe 10X probes (supplied) to the CH 1 and CH 2 input
connectors.

2. Connect both probe hook tips 1o the PROBE ADJUST connector,

3. Set:
Vertical MODE CH1
Horizontat MODE A

4. Press AUTO SETUP button.

5. Set CH 1 and CH 2 VOLTS/DIV switches to 0.1 V for the attached 10X
probes.

6. Setthebottom ofthe trace of the PROBE ADJUST square-wave signalto
aconveniant horizoental graticule tine with tha Vertlda POSITION control,

7. Check for a five-division display of the PROBE ADJUST square-wave
signal.

8. Select CH 2 Vertical MODE and repeat steps 6 and 7.

8. Disconnect the probes from the instrument.
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Timing Checks

The time measurement cursors may be used to check the horizontai deflec-
tion system,

1.

4-6

Preset instrument controls and obtain a baseline trace and set the
A SEC/DIV swiich to 0.1 ms. Vertically center the baselineg trace.

rg
Press the TIME MEASUREMENTS button to call up the Time Measure-
ment Mode menu on the art and sefect k- sEc-A function for measuring
time difference by pressing the Menu Select button opposite menu label.

Align the reference cursor 1o the second vertical graticule line using the
i OR DELAY TIME controt {both cursors are positioned together).

Adjust the -3 control for a reading of 800.0 ps.
Chack that the cursors are eight divisions apart,

Press the CLEAR DISPLAY button to remova the cursors from the
display.
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