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NOTICE to the userfoperator.
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OPERATORS SAFETY SUMMARY

The safety information in this summary is for operating personne!,
Warnings and cautions will aiso be found throughout the manual where
they apply.

Terms in this Manual

CAUTION statements 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
personal injury or loss of ife.

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard not immediately accessible as

one reads the markings, or a hazard to property, including the equipment
itself,

DANGER indicates a personai Injury hazard immediately accessible as ohe

reads the marking,

Symbols in this Manuai

cautionary or other information is to
be found.” For maximum Input voltage
see Table 6-1,

A This symbol indicates where applicable

Symbols as Marked on Equipment

k DANGER-High voltage.
@ Protective ground {earth} terminal.
A ATTENTION—Refer to manual,
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ywer Source
is product Is intended to operate from a power source that does not ap-
more than 250 V rms hetween the supply cenductors or petween elther

pply conductor and ground. A protective ground connection, by way of
a3 grounding conductor in the power cord, is essential for safe operation.

irounding the Product

nhis product is grounded through the grounding conductor of the power
ord. To avoid slactrical shock, piug the power cord into & properly wired
cceptacle pefore making any connections 1o the product input or output
arminals. A protective ground connection, by way of the grounding con-
juctor in the power cord, is essential for safe operation.

Danger Arising From Loss of Ground
Upon loss of the protectivewground copnection, all accessible conductive

parts, including knobs and controls that may appear 1o pe insulating, can
render an electric shock.

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

The power cord must be in good condition.

nead Section 1 for power-cord and connector information.

Use the Proper Fuse

To aveid fire nazard, use only a fuse of the correct type, voltage rating and
current rating as specified on the back of your product and in Table 6-1.

Do Not Operate in an Explosive Atmosphere

To avoid explosion, do not operate this produet in an explosive atmosphere.
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Do Not Remove Covers or Panels

To aveid personal injury, do not remove the product covers or panels. Do
not operate the product without the covers and panels proparly installed.
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Introduction

PRODUCT OVERVIEW

Description

: The 2248A is a 100 MHz, four-channel, dual-sweep, portable osciloscope
for general-purpose use {Figure 1-1}. A microprocessor-based operating
system controls most of the functions in the instrument, including a fully
integrated menu-driven voltage and time measurement system with
SmartCursors®, 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 certain menu and readout dis-
plays, internal calibration, and servicing diagnostics.

Figure 1-1. The 2248A Oscilloscope,
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Introduction

The vertical deflection system has four input channels. Two channels have
11 basic defiection factors from 2 mV to 5 V per division, and two channeis
have two basic defiection factors of G.1 V and 0.5 V per division. Basic
deflection factors can be extended with attenuator probes. VOLTS/DIY
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, dual, or delayed sweeps
from 0.5 s to 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 system.

Alphanumeric ort readouts of the vertical and horizontal scale factors are
displayed at the bottom of the screen. On-scresn vertical and horizontal
cursors provide accurate voltage, time, frequency, and phase rmeasure-
menis; measurement values are displayed at the top of the crt.

The measuremsent features include voltage measurements for +Peak,
-Peak, Peak-to-Peak, and average DC, or positionable cursors for meas-
uring voltage difference, time difference, freguency, and phass.
SmartCursors® that visually track voitage measurements, trigger levels,
and ground can be placed on displayed waveforms. Delay-time and delta-
delay measurements for time, irequency, and phase are available in ALT
and B Horizontal Modes.

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 signais.

The Store/Becall 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 22464 Operators



introduction

Standard Accessories

The following ltems are standard accessorles shipped with the 2246A
instrument:

2 Probes, 10X, 1.5 meter, with accessories
1 Power cord

1 Power cord clamp

1 Operators manual

1 Reference guide

1 CRT filter, biue plastic {installed)}

1 Fuse, 2A, 250 V., slow-blow

1 Accessory pouch, ziploo

See Section B “Options and Accessories” for part numbers and further
information about standard accessories and a list of the recommended
optional accessories. For more information on accesscries and ordering

asslstance, contact your Tekironix representative or local Tektronix Fleld
Office,

2246A Opserators 13
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PREPARATION FOR USE

Safety

Refer to the Operators Safety Summary at the front of this manual for
power gource, grounding, and other safety information about the use of the
ihstrument . Befora connecting the 2246A {0 a power source, read this sec-
tion and the Safety Summary.

Line Fuse

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

Verlfy the proper value of the power-input fuse with the following
procedure.

1. Press in the fuse-holder cap and release it with a slight counterciock-
wise rotation.

2. Pull the 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~holder cap.

Line Voitage and Power Cord

The 2245A operates on lne voltages from 90 to 250 V with line frequencies
ranging from 48 to 440 Hz. No line voltage selecting is necessary. Instru-
ments 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, con-
tact your Tektronix representative or local Tekironix Field Office. See
Figure 1-2 for optional power cords available.

The detachable three-wire power cord has a three-contact plug for con-
nection to the power source and the protective ground, The power cord Is
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held to the rear panel by a clamp. The protective ground contact on the
piug connects (through the power cord protective-ground conductor} fo
the accessible metal parts of the instrument,

WARNING }

fFor slectrical-shock protection, insert this plug into a power—
source outlet that has a properly grounded protective-ground

contact.
Plug Line Reference Option
Configuration Usage Voltage Standards Number
A""’f“‘ ANSECT3.11
mencan 120v NEMA 5-15-P | Standard
120vs IEC #3
15A
Univarsal
Euro CEE {7LILIV.VH
240V 240V iEC 83 At
10-16A
UK
240V/ 240V 3%5(:133363 A2
134
Australian
2407/ 240V AS Ct12 A3
1CA
North
Aemerioan ANSI C73.20
240V NEMA 6-15-P Ad
Ao/ :
TEA £C 83
Switgerland
220V 220V SEV A5
6A
Abbreviations:
ANS| — American National Standards Institute
AS — Standards Associstion of Austradia
BS — British Standards institution
CEE — Internationat Commission on Rules for the
Agpprovai of Electrical Equipment
IEC -~ International Electrotechrical Commission
NEMA — Nationat Efectrical Manufacturer's Association
SEV - Schweizevischer Elektrotechischer Verein {2931.21)6083.35

Figure 1-2. Optional power cords.
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instrument Cooling

To prevent Instrument damage frorn overheated components, make sure
the intaernal alrflow s not blocked. Before turning 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 does a seif-tdiagnostic check. If the instrument
does not turn on and operate normally, turn power off then on again. if the
instrument still does not turn on properly, refer the instrument to a gualified
service person., TRIGGER MODE LEDs may be flashing to indicate the cir-
cuit location of a start-up error; you should report this information %o the
service person.

When the Insirument ls turned on, a self-cal routine may run to set the
voltage- anhd timing-measurement constants. The power-on self cal runs
only If the stored constants have been lost, possibly due to a dead memory
back-up battery, The following warning message will be displayed for & sec-
onds: “WARNING PROBABLE BATTERY FAILURE TURN OFF AND ONTO
VERIFY". If the message reappears after having turned the power off and
on, have the battery checked and/or replaced by a quallfied service person,
The instrument can stilf 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.

Te run the SELF CAL MEASUREMENTS routine, press the top and botiom
menu-item select buttons. Press down-arrow button to underline SELF
CAL MEASUREMENTS. Press RUN to start the routine, then QUIT or
CLEAR DISPLAY to return to the normal oscilloscope mode.

Repackaging for Shipment

Save the original shipping carton and packing material in case it is ever
necessary to reship the instrument by a commerclal transport carrler. f
the original materials are unfit or not avaitable, then repackage the instru-
ment using the foliowing procedure.

1. Use a corrugated cardboard shipping carten with a test strength of at

feast 275 pounds and an inside dimension at least six inches greater
than the instrument dimenslons.
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2. I instrument Is belng shipped to a Tektronix Service Center, enclose
the following information: owner’'s address, name and phone number
of a contact person, type and serial number of the instrument, reason
for returning, and a compilete description of the service required.

3. Completely wrap the instrument with polyethyiene sheeting or equiva-
tent to protect the outside finish and keep harmfui substances out of
the instrument,

4. Cushion instrument on all sides with three inches of padding material or
urethane foam, tightly packed between the carton and the instrument,

5. Seal the shipping carton with an industrial stapler or strapping taps.

8. Mark the address of the Tekironix Service Center and your own return
address on the shipping carton,
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Controls, Connec(ors, and Indicators

CRT, Power, and Display

Refer to Figure 2-1 for location of jtems 1 through g,

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

At least one VERTICAL MODE button wiy fight when the power is
turned on. The front-panel setup existing when the Power Is turned off
will return when the power is turned on again,

@ A INTEN Control—Ad}usts the brightness of the A trace,

B INTEN Controfm-Ad;'usts the brightness of the B Delayed sweap
trace and the intensified zone on the A trace,

FOCuUs Ccntro!-—-Adjusts the focus of the ort displays {traces,
readout, ang cursors),

TRACE ROTATION Controf—Aligns the ort trace with the horizontat
graticuie lines, This is a scrawdriver adjustment.

READOUT Contra!—Adjusts the brightness of the ¢ert readout display
{includes af alphanumerics and cursers) .

SCALE iLLUM Controf—-«Adjﬁsts the illumination tevel of the
graticule,

not needed,

BEAM FIND Buitonu—t.ocates off-screen and overscanned displays
when the button is held in. Umits the vertical and horizontal deflection
within the display area and unblanks the CRT,
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Controfs, Connectors, and Indicators

Vertical

Refer to Figure 22 for location of items 10 through 17,

(1) CH 1 and CH 2 POSITION Controts—Adjust vertical position of the
Channel 1 and Channel 2 waveform displays,

MODE Buttons—Select the vertical channels for display (CH 1, ADD
channels 1 and 2, CH 2, CH 3, and CH 4). The CHOP/ALT MODE
button selects method for switching Input channels on the display
{chopped or 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 se-
lected when the CHOP/ALT button is lit: ALT Is selected when the
button is not lit.

CH 1, CH 2, CH 3, and CH 4—3Select vertical channels for display.
At teast one of the channels or ADD is always on and cannot be turned
off untii another channel is first turned on.

CHOP/ALT—In the CHOP mode the display chops between selected
input channels at a rate of about 625 kHz. in the ALT mode, the se-
lected channels are displayed in sequence {alternating at the end of
each sweep).

ADB—Displays the algebraic sum of the Channel 1 and Channel 2 in-
put sighais, The ADD display is in addition to any other selected chan-
nel dispiays. in the ADD mode, a plus sign {+} ls displayved between
the Channel 1 and Channel 2 VOLTS/DIV readouts.

NOTE

in ADD mode when AUTO LEVEL TRIGGER MODE or
CHOP VERTICAL MQODE (s selected, the algebraic sum of
Channel 1 and Channel 2 displays provides the internal sig-
nal source for the trigger system whean the trigger source is
VERT.

22464 Operators 2-3



Controls, Connectors, and Indicators

Channe! 1 and Channel 2 VOLTS/DIV Switches—Select cali-
brated deflection factors for Channet 1 and Channei 2 from 2 mV per
division to 5 V per division in a 1-2-5 sequence of 11 steps.

The switches are detented, contihuous-rotation controis with no end
stops. The VOLTS/DIV readouts refiect attenuation factors of coded
attenuator probes connected to the vertical inputs.

VERTICAL
{} POSITIO QPOSITlON
‘0P
~MODE -

CH % ADD 81'12 CHS CH4 SHUP

DDDDDD

BALT

VOLTS/DiV VOLTS/ DIV

2mV
“SCOPE.  CH2

BW @ INVERT @
qu COUPLING

S@-ag -@-pe Z0MHZ “G-ar @-De

’ \@./ ﬂ%TH b

IMET 20pF < 400Vpk }MHZDstll{lﬂVpk

COUPLING

655804

Figure 2-2. CH 1 and CH 2 vertical controls and indicators.
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®

CH 1 AND CH 2 VOLTS/DIV VAR Controls—Aliows the CH 1 and
CH 2 vertical deflection factors to be increased up to at least 2.5
times.

Vertical deflection factors are greater than the VOLTS/DIV switch
setting when the UNCAL indicator is lit and a greater-than symbol (>
is displayed to the left of the associated VOLTS/DIV readout.

NOTE

Normally the VOLTSIDIV settings are calibrated when the
VAR control fs in the fully clockwise (detent} position. How-
ever, If a front-pane! 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 VOLTI
DIV VAR control in any position. When the controls are ro-
tated, 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—Reduces the bandwidth of the vertical deflec-
ton system and trigger system to 20 MMz when the button is fit. The
full bandwidth is avallable when the SCOPE BW button is not Iit.

CH 2 INVERT Button—Inverts the Channel 2 Input signal when the
INVERT butten is lit.

The Channel 2 input signal in ADD mode and the Channel 2 trigger
slgnal pickoff are also inverted. A down-arrow symbol s displayed be-
tween the Channel 1 and Channel 2 VOLTS/DIV readout wheh the iN-
VERT mode is on.

COUPLING Buttons—Select the method of caupling input signals to
the Channsl 1 and Channel 2 aitenuators.

GND—Disconnects the input signal and grounds the input of the asso-
ciated vertical attenuator to provide a zerc (ground) reference volt-
age display,

The COUPLING switch is in the ground position when the AC and the
DC buttons are not lit. A ground symbol | rh } is displayed to the right -
of the assoclated VOLTS/DIV readout. The ground symbol is aiso dis-
played after the value readout of any of the VOLTMETER
measurements.
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AC—Capacitively couples the input signal to the yvertical attenuator
when the AC button Is iit.

Turning on AC Coupling turns off DC Coupling, AC Coupling blocks the
dc component of the input signal. The lower -3 dB freguency imit is
10 Hz or less when using either 2 1% probe or properly terminated
coaxial cable; It 1s 1 Hz or jess using a compensated 10X probe. With
AC Coupling selected, an AC symbol (=~} is displayed to the right of
the associated VOLTS/DIV readout. An ac symboi Is als¢ dispiayed
after the value readout of any Peak of Peak-to-Peak voitage meas-
urement.

NOTE

When AC Coupling Is selected for DC voltmeter measure-
ments an error message “SELECT DC COUPLING” is dis-
plaved.

DGC—Couples dc and all frequency components of the input signai to
the vertical attenuator when the DC button is lit,

Turning on DC coupling turns off AC coupling. With DC Coupiing s&-
lected, a DC symbol (7 ) 18 displayed to the right of the associated

VOLTS/DIV readout. Input resistance ls 1 M{ to ground.
Refer to Figure 2-3 for location of items 18 through 23

cH 1 OR X and CH 2 Input Connectors—Connect signals 10 the
inputs of Channel 1 and Channel 2 vertical attenuators.

ihput connectors are BNC type with an outer contast 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 de-
flection (X-Axis) in the X-Y horizontal mode. Any of the vertical signal
channele or ADD can provide vertical deflection {Y-Axis) for an XY
display.

@ PROBE ADJUST Connectar—Outputs a 0.5 V squarg-wave signal

(at about 1 kHz into a 1 ML) toad) for compensating voltage probes
and checking the verticai deflection accuracy.
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Figure 2-3. Vertical connectors and CH 3 and
CH 4 controls.

Auxiliary Ground Jack—Provides an auxiliary chassis ground con-
nection {banana jack) between the equlpment under test and the
224BA.

Channei 3 and Channei 4 POSITION Controls—Adjust vertical po-
sition 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 Channel 4, 0.5 volt/division (but-
ton {it} or 0.1 volt/division (button not it}

The VOLTS/DIV switch setling displayed In the ort readout reflects
the attenuation factor of coded attenuator probes that are connected
to the vertical inputs.

CH 3 and CH 4 Input Connectors—Connect signails to the inputs of
the Channel 3 and Channel 4 vertical attenuators, nput coupiing is de
only.

The input connectors are BNC with probe-ceding ring contacts (the
same as Channel 1 and Channel 2). The limited choice of deflection
factors for the Channel 3 and Channel 4 inputs makes them useful for
digital and trigger slgnals.
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Horizontal

Refer to Figure 2-4 for location of tems 24 through 31.

@)

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

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

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

MODE Buttons (Up-Arrow and Down-Arrow) and Indicators—
Select the operating mode of the horizontal deflection system,
Pressing the Up-/Down-Arrow buitons selects the horizontal deflec-
tion mode as shown by the MODE lights. Not all Menu Measurement
modes are compatible with all horizontal deflection modes. See
Table 3-2, Behavior for Horizontal MODE Changes, in Section 3.

A-~Selects A sweep horizontal deflectlon. The A sweep speed is de-
termined by the A SEC/DIV switch setting as displayed in the crt
readout. Whenever A MODE Is selected, the A/B SELECT swhch is
set to A Trigger.

ALT--Alternates between A sweep (with an intensified Zone repre-
senting B sweep) and B delayed sweep. Both A and B SEC/DIV switch
settings are displayed in the crt readout, but only the B can be ad-
justed, Whenaver ALT MODE Is selected, the A/B SELECT switch Is
set to B Trigger.

The B sweep speed cannot be set slower than the A sweep speed;
attempting to do so forces the A sweep speed to follow the B sweep
speed, To increase the A sweep speed In the ALT MODE, set the
Horizontal MODE to A, adjust the SEC/DiV switch to a faster A sweep
setting, and reset the Horizontal MODE switch to ALT. The B sweep
speed and the length of the intensified zone are determined by the B
SEC/DIV switch setting,
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Figure 2-4, Horizontal controls and indicaters.

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

The 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 j« OR DELAY con-
trel. The B SEC/DIV switch setting and the Delay Time Position set-
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setting are 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 appiled to CH 1 QR X input connector produces the
horizontal {X-Axis} deflection. Slgnals applied to any vertical input
connector or ADD may be selected to provide the vertical deflection
{Y~-Axis}.

The X-Y displays are horizontally positioned by the Horizontal POSI-
TION control and vertically positioned by the associated vertical chan-
nel POSITION control,

A AND B SEC/DIV Switch--Seiects the horizontal deflection rate
{sweep speed} for both the A sweep and the B sweep in a 1-2-5 se-
quence. Callbrated sweep speeds are obtained with the A and B SEC/
DIV VAR controi in the detent (fully clockwise) position, The A SEC/
DIV switch setting is set only from the A Horizontal MODE and the B
SEC/DIV switch is set only from the ALT or B Morizontal MODE,

NOTE

The B sweep speed can never be siower than the A sweep
speed. When the two sweep speeds are the same, they are
“locked.” At this point A will follow B to slower SECIDIV
settings (in ALT or B) and B will follow A to faster settings
{in A).

A SEC/DIV—Ths calibrated A sweep speed is selected only in A Mori-
zontal MODE from 0.5 s per division to 20 ns per division {X10 MAG
off},

B SEC/DIV—The calibrated B 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 S8EC/DIV VAR Control—Provides continuously variable, un-
calibrated A and B sweep speeds to at least 2.5 times slower than the
calibrated SEC/DIV setting.

The VAR control extends the slowest A sweep speed to at least 1,25
sec¢ per division. The UNCAL indicator s lit and a greater-than sign
{>) Is displayed before each SEC/DIV readout value when the sweep
speeds are greater than the SEC/DIV settings.
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NOTE

Normally the SECIDIV settings are calibrated when the VAR
control is in the fully clockwise {detent) position, However,
i a front-panel setup had been recallsd from the Store/Re-
call Setup memory, it is possible for the SE CIDIV settings
to be callbrated or uncallbrated with the SECIDIV VAR
control i any position. When the coritrols are rotated, nor-
mal varfable operation returns,

(28) CURSORS/TIME POSITION Controls—Sets the reference and
delta cursors 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 SECIDIV setting (10 horizontal graticule divi-

sions). The cursors cannot be positioned left of the 1st or
right of the 11th vertical graticule lines.

I OR DELAY—This controf has the following functions:

1. Positions the reference and delta cursors together in 2 cursor
measurement mode (volts or time, A Horlzontal MODE}.

2, Positions the reference and defta delay together in the TIME
measurement mode In the ALT or B Horizontal MODE.

3. Sets the B sweep delay time In the ALT or B Horizontal Mode in
DELAY measurement mode.

4. Positlons the Intensified zone for GATED VOLTMETER meas~
urements,

- —This control has the following functions:
1. Positlons the delta cursor in the cursor measuremsnt mode.

2. Sets the B sweep delta defay In TIME measurement mode
when in the ALT or B Horizontal Mode.

3. Sets the width of the intensified zone for GATED VOLTMETER
measurements.
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@ UNCAL tndicator—Lights when the A AND B SEC/DIV settings are
uncalibrated {variable function In effect).

@ TRACE SEP Control—FPositions the B sweep trace verticaily with re-
spect to 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 controls and Trigger lights (TRIG'D and BEADY) to sither
the A or B Trigger system {A, when lit; 8, when not lit}).

Either A or B trigger can be selected for any Horizontal MODE; how-
ever, A/B SELECT is preset to A when A Horizontal MODE is se-
lected, and B when ALT or B Horizontal MODE is selected, No change
occurs when switching from B to X-Y Horizontal MODE.

@ SLOPE Button—Selects the sicpe (positive~ of negative-going} of
the trigger source signai that triggers either the A sweep O the B
sweep. (Buttonlit = positive-going; button not it = negative-going.)

HOLDOFF Control—Varles holdoff time between the end of ohe A
sweep and the start of the next A sweep.

The HOLDOFFE control can increase the minimum holdoff time by at
least 10 times. Adjusting this control can improve triggering stabiiity of
aperiodic signals {t.e., compiex digital waveforms).

@ { EVEL Control--Sets the ampiitude level on the trigger signat at
which either the A or B sweep is triggered.

Adjusting the LEVEL controt to either end of its rangs, In the AUTO
LEVEL trigger mode, resets the limits of the Trigger LEVEL control
range to the peak~to-peax amplitude of the trigger source signal.
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MODE Buttons (Up- and Down-Arrows) and Indicators—Select
the operating modes of the A and 8 trigger systems. Pressing the

Up-/Down-Arrow buttons selects the operating modes as shown by
the TRIGGER MODE lights.

Selections avallable for the A Trigger (A/B SELECT button it} are:
AUTO LEVEL, AUTO, NORM, TV LINE, TV FIELD, and SGL SEQ.
Selections for the B Trigger (A/B SELECT button not lit} are: AUTO
LEVEL, RUNS AFTER, NORM, TV LINE FROM A SOURCE.

@ SLOPE
- nb

@ 4

AfS o
P smgr g
@ _je -

g
LEVEL . LBV

L

NORM . NORME

LA P ]

LIBE - LINE™

kL WgMS y
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Figure 2-5. Trigger controls and Indicators.
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B Trigger Modes

AUTO LEVEL—Automatically sets the range of the Trigger LEVEL.
control to the peak-to-peak iimits of an adequate A Trigger source
signat and triggers the sweep.

Autoleveling is repeated If triggering Is lost, ¥ the TRIGGER LEVEL
control is rotated to either end stop, or If AUTO LEVEL TRIGGER
MODE is selected again. AUTO LEVEL mode ls useful for qulckly lo-
cating and malntaining an appropriate iriggering level.

NOTE

The A swesp free~runs to proeduce a baseline trace when
the A trigger source signal amplitude is oo low or the fre-
quency is below 10 Hz. Switch to NORM triggering if the
repstition rate is too slow for autcleveling.

AUTO--Triggers the same as the NORM Trigger MODE when an ade-
quate trigger signal ls applied. However, the A sweep free-runs to
display a baseline trace when there is no trigger signal or the fre-
quency is below 10 Hz.The set triggering level changes only when the
TRIGGER LEVEL control is adjusted to a new level setting.

NORM—Triggers the A sweep when the A Trigger LEVEL control is
set within the peak-te-peak limits of an adequate trigger signal, When
the A sweep is not triggered, no baseiine trace is displayed.

TV LINE—Starts the A sweep at the beginning of a video stgnal line.
SLOPE poiarity must match the composite sync polarity (lL.e., /7
SLOPE for negative sync) to obtain TV LINE triggering on the horizon-
tal sync puise,

Instrurments Serial Numbered BG20100 or above can have the TV
SLOPE polarity preset by changing the instrument configuration from
the CONFIGURE menu (see *SERVICE Menu Features” in Section 3}.

TV FIELD—Starts the A sweep at the beginning of a video signal fieid.

SLOPE polarity must mateh the composite sync polarity to obtain TV
FIELD triggering.
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SGL SEQ (Singie Segquence)--Sets up the A sweep for single-se-
guence operaticn. Each additional press of the down-arrow MODE
butten, when in single-sequence mode, resets the sweep and makes
it ready to accept a trigger. As in NORM trigger MODE, the set trig-
gering level changes only when the TRIGGER LEVEL control is ad-
justed to a new level setting.

When triggered, the sweep runs to produce a single sweep of gach
trace as required by the setting of the VERTICAL MODE and HORI-
ZONTAL MODE switches. Each displayed sweep in the sequence re-
quires a distinct A sweep triggering event. The READY light remains
on untll the final trace In the sequence is completed. The readout and
cursors can be set to turn on briefly at the end of the sequence when
using a carmera {factory settings default mode), or they can be set to
remain on by changing the instrument configuration from the CON-
FIGURE menu {see "Service Menu Features” in Section 3}.

B Trigger Modes

AUTO LEVEL-—Sets the range of the Trigger LEVEL control to the
peak-to-peak limits of an adequate B Trigger-source signal and trig-
gors the B sweep.

NOTE

The 8 sweep operates in RUNS AFTER mode when the trig-
ger-scurce signal amplitude is too low or the frequency is
below 10 Hz. Switch to NORM triggering If the repetition
rate is too slow for autoleveling. The A Sweep must be run-
ning (free~running or triggered) for 8 Sweep to trigger.

Once set, autoleveling Is repeated only i triggering is lost, if TRIGGER
LEVEL control is rotated to either end stop, or if AUTO LEVEL Trig-
ger MODE is reselected. AUTO LEVEL mode Is useful for quickly lo-
cating an appropriate triggering level,
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RUNS AFTER--Starts the B sweep immadiately after the delay time
selected by the [+ OR DELAY control.

The Trigger MODE must be in BUNS AFTER before timing measure-
ments can be selected when the Horizontal Mode is ALT or B, Atime
rmeasurement will be canceled If the Trigger MODE is changed from
RUNS AFTER while In the ALT or B Horizontal Mode.

NORM—The 8 sweep Is triggered when an adequate trigger signal is
recelved after the delay time condition has been met, When there is
no trigger signal, there is no B sweep trace.

TV LINE FROM A SOURCE—Starts the B sweep at the beginning of
the video signai line received after the delay time has been met.

NOTE

SLOPE polarity defaults to the A Trigger SLOPE. This must
match the composite sync polarity (same as A Trigger
SLOPE) to obtain corract triggering on the harizontal sync
pulse,

@ SOURCE (Up-Arrow and Down-Arrow) Buttons and indi-

cators—Select the trigger source for either the A or the B Trigger
system as directed by the A/B SELECT button, Pressing the
Up-/Down-Arrow SOURCE buttons selects the trigger source {for A
or B trigger systermn) as shown by SOURCE lights.

VERT—Selects the trigger signal from the displayed waveforms.

The TRIGGER MODE and VERTICAL MODE switch settings determine
the trigger signal source selection. When VERT s selected, one or
more of the SCURCE iights wiil be on to indicate the trigger signal
source. See Table 2-1 for VERT Trigger SOURCE selections.

CH 1—The signal applled to the CH 1 OR X Input connector is the
source of the trigger signal.
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Table 2-1
VERT Trigger SOURCE

Trigger ADD Trigger Source Selected

and Mode
Vertical

Modes

AUTO On Algebraic sum of CH 1 and CH 2 input
LEVEL signals,

or
CHOP Off Lowest numbered vertical channel
displayed.

NON- On Alternates between displaved vertical
AUTO or channeis in the following order: Ch 1,
LEVEL Off Ch 2, Ch 3, CH 4, and ADD.

and

ALT

CH 2—The signal applied to the CH 2 input connector Is the source of
the trigger signal.

CH 3--The signal applled to the CH 3 input connector is the source of
the trigger signal.

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

LINE—The triggering signal is obtained from a sample of the ac
power-source waveform. This trigger source is useful when the dis-
played waveform frequency is time related to the ac power-sourge
freguency.

CPLG (Up-Arrow and Down-Arrow) Buttons and Indicators—
Select the method of coupling the input trigger signal to the A or B
trigger system as directed by the A/B SELECT button. Pressing the

Up-/Down Arrow buttons selects the trigger coupling as shown by the
CPLG lights,
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DC--Couples de and all frequency components of a triggering signal
to the trigger clrouitry.

DC coupling Is useful for most signals, but it Is especlally useful for
providing 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 clrcultry but Increases the peak-to-peak
signal amplitude required to produce a trigger event,

NOISE REJ coupling is useful for improving stability when the trigger
signal ls accompanied by low-level noise,

HF REJ (High Frequency Reject)—Attenuates high-freguency
triggering signal components above 50 kMz.

HE REJ coupling is useful for providing a stable display of low-
frequency components of complex waveforms and efiminates high-
frequency interference from the trigger signal.

LF REJ {Low Frequency Reject) —Attenuates low-frequency trig-
gering signal components below 100 kHz and biocks the do component
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—Attenuates trigger signal frequency components below 50 Hz
and blocks the dc component of the signal.

AC coupling is useful for triggering on ac waveforms that have a large
de offset.

Rear Panel

Refer tc Figure 2-6 for location of items 39 through 41.

@ EXT Z-AXIS INPUT Connector—Connects external signals to the
Z-Axis amplifier for Intensity modulating the crt display.

Signals applied to the EXT Z-AXIS INPUT do not affect display
waveshape. Signals with fast rise times and fall times provide the

2-18 2248A COperators



Controls, Connectors, and Indicators

most abrupt intensity change. The active region threshold level is
1.8 V. Z-Axis voltage above the threshold voltage decreases the in-
tensity, and 3.8 V or more produces noticeable modulation. The Z-
Axis signals must be time-related to the displayed signal to obtain a
fixed intensity-modulated ort display.
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Figure 2-6. Rear panel.

Fuse Hoider—Contains the primary power fuse.

Power Cord Receptacle-—Connects the ac power source to the in-
strument power supply.
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The power cord protectlvemgreund connaction is connected to the ex-
posed metal parts of the instrument. The power cord must be ¢on-
nected to a properly grounded source for electrical-shock protection.

Menu System Controls

Refer to Figure 2-7 for location of iterns 42 through 48.

Menu ltem Select Buttons—Select tems from the list displayed on
the right side of a displayed menu. A Menu ltem Select button that
has no corresponding menu item does nothing when pressed. The
menu display will clear when the item is selected (untess the SERVICE
mode CONFIGURE menu is set for: KEEP MENU ON WHEN ITEM
SELECTED? YES). The factory settings default is NO.

vYou can access the Service Mode by pressing the top and hottom
Menu item Select buttons at the same time. See “Service Menu Fea-
tres” in Section 3 for using the operational modes of the SERVICE
MENU.

CLEAR DISPLAY—Clears displayed menus, rmeasurement functions,
and cursor functions In the following order:

1. Menu display (Service, Measurement, and Store/Recall Setup
menus).

2. Measurement function (including TRACK MEASMT cursors if
displayed}.

3. TRACK TRIG LVL and TRACK 7.

SET MEAS'MT CHANNEL—Calls up menus for setting
rmeasurement-source channels for actlve measurement modes.

There are two menus available, one for voltmeter measurements, and
a two-page menu for delay- and delta-time measurements. Each
menu lists input channels that can be selected for the active measure-
ment mode.

if the SET MEAS'MT CHANNEL button s pressed for an invalid mods,
one of the foliowing messages will be disptayed for two secends:

2-20 2248A Operators



Controls, Connectors, and Indicators

MEASUHEM%NTS

: STORE/
POLEAR MiAS MT LAST  :VDiT- : RECALL
DISP{AY CHANNEL MEAS'MT METER ‘JE}LTS TIME - SETUP
FMEN : D HOLD: MIN SETUP
FMEASMT o\ :

=CURSORS

BE56-09A

Figure 2.7. Menu controls.

. SELECT A MEASUREMENT-When no measurement mode s
actlve,

2. NO MEAS CHANNEL NEEDED—~When a selected measure-
ment mode (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.
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LAST MEAS’MT—Recalls the last active measurement mode te the
dispiay and resets the measurement channel. If the last active meas-
urement mode is already displayed when the LAST MEAS MT button
is pressed, only the measurement channel is reset.

Measurement channel for VOLTMETER and VOLTS cursors measure-
ment modes is set to Channel 1 or Channel 2 whan either Is displayed
alone; otherwise it is set to Channel 1.

Measurement channels for time measurements in ALT or B Horizontal
mode are set to the lowest number displayed channel for the delay
time and the next lowest number displayed channel for the delta-delay
time, If more than one channet is displayed, Both are set to the same
channel when only one is displayed, ADD is considered the highest
numbered channel,

NOTE

When the memory-backup battery Is dead or has just been
replaced, the last measurement is initialized to k- SEC - at
power on. The battery must be replaced by a qualified serv-
ice person.

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

VOLTMETER CH1/CH2—Calls up the voltage measurement menu. A
seiected measurement mode is shown by an underlined menu item.
Tracking cursors (measuremsnt, ground, trigger level} may be dis-
played to provide visuatl feedback to the user about the measurement
points on the displayed signal {see CURSOR VOLTS}.

CURSOR VOLTS—Calls up the menu for sefecting cursor volts meas-
urement modes. The flirst page of the menu lets you select
positionable cursors; page 2 Is for selecting the auto-tracking
SmartCursors®,

TIME—Calls up the menu to select the type of timing measurement to
be made. Menu cholces are listed on the right side of the screen.
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STORE/RECALL SETUP Button—Calls up store and recall menus
that let you store and recall up to 20 front-panel setups. When you
press the STORE/RECALL button, the STORE/RECALL menu (fac-
tory settings default) or the RECALL ONLY menu Is displayed depend-
ing on how you set the SERVICE mode CONFIGURE memn:, See
“Service Menu Features® in Section 3 to set CONFIGURE menu.

AUTO-SETUP Bution—Automatically sets up the froni-panel con-
trols to produce a usable crt display of the inpul signals. Setups are
based on the characteristics of the applied signats. The voitage and
frequency characteristics of the input signal must be within the jimits
of the 224BA specifications. Auto-setup action for each front-panel
control is shown in Appendix A,

NOTE

MIN SETUP as described below s only available on instru-
ments Serial Numbered 8020100 or above.

MIN SETUP—Pushing and holding the Auto-Setup button untit instru-
ment operation returns enters the MIN SETUP function. This sets up
the front-panel controls as the Auto-Setup does but leaves many of
the controls unchanged from what the user has previously set.
MIN SETUP setup actlon for each front-panel control Is shown In
Appendix A.
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BASIC OPERATION

This subsection contalns the basic operating Information and techniques
that should be considered before attempting any measurements$. For loca-
tion and function of instrument controls, connectors, and indicators see
“CONTROLS, CONNECTORS, AND INDICATORS" Section 2 of this man-
ual,

Readout Display

The crt readout display indicates how the instrument controls are set up.
No physical markings are on the rotating switches and contrel knobs to indi-
cate the control setting, A key to the focation and type of readout informa-
tion displayed is illustrated in Figure 3-1.

Graticule

The graticule Is internally marked on the crt face to provide parallax-free
viewing and enable accurate measurements (see Figure 3-2}. The graticule
is marked with eight vertical and ten horizontal major divisions. Major divi-
sions are further divided into five sub-divisions of 0.2 division each, marked
along the center vertical and horizontal graticule lines. Percentage marks
for rise-time and fall-time measurements are marked on the left side of the
graticule. Vertical defiection factors and horizontal timing are callbrated to
the graticule so that accurate measuremesnts can be made directly frem
the crt.

The waveform displays are calibrated to the crt graticule markings for mak-
ing quick and very accurate measurements of waveform parameters. Voit-
age measurements are done by counting the vertlcal graticule divisions and
partial divisions ocoupled by the portion of the display being measured and
then multipiying by the VOLTS/DIV setting. Time measurements using the
graticuie markings are done In a similar manner. Count the number of hori-
zontal graticule divisions and partial divisions occcupied by the portion of the
waveform being measured and multiply by the SEC/DIV setting.

To improve the accuracy of the estimate, position the display to take ad-
vantage of the 0.2 division minor graticule markings on the center graticule
lines. Also positicn one of the measurement points of the waveform as pre-
cisely as possible on ohe of the major graticule marks to be used as a
measurement reference point.
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MEASUREMENT NAME AND
/_VALLFE OR ERROR MESSAGE

P G GG b s
- UNCAL— — VOLTS/DIV
CHz2 |  CHA
" INVERT— —VOLTS/DIV
 —SEC/DIV
CH1 [ 1 N . LA
UNCAL—->EA0 20 738 DEEEE> [E3+-8 SEC/DIV
CH1 |_ OR X-Y MODE
VOLTS/DIV SCOPE SEC/DIV
BW 20 MHz UNCAL
CH1 %10
COUPLING CH2
— COUPLING MAG
CH2 SEC/DIV
VOLTS/DIV UNCAL.
INPUT COUPLING
SYMBOLS
AC=
pDC=
GND=
6556+~10

Figure 3-1. Readout dispiay locations,
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1ST OR LEFT 11TH OR RIGHT
VERTICAL VERTICAL
GRATICULE LINE GRATICULE LINE
RISE AND | CENTER
FALL TIME | ‘ HORIZONTAL
MEASUREMENT |+1* e b < GRATICULE
PERCENTAGE | LINE
MARKERS |
CENTER
VERTICAL
GRATICULE
LINE
56611

Figure 3-2, Graticule measurement markings.

Connecting Input Signals

Grounding

The most refiable signal measurements are made when the 2246A and the
unit under test are connected by a common reference (ground lead} in ad-
dition to 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 signai-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
2248A ground jack on the front panei,
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Probes

A probe provides the most convenient way to connect an input signal to the
oscilloscope. The standard 10X probes supplied with the 2248A are shielded
against electromagnetic interference and have a high input impedance for
fow cireuit leading. The subminiature probe bodies are designed for probing
circuitry with closely spaced leads.

SCALE FACTOR SWITCHING. The VOLTS/DIV scale factors, displayed
oh the crt, reflect the probe attenuation factor when Tektronix coded
probes are used.

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

Misadjusted probe compensation can cause measurement error. Check
and adjust probe compensation whenever a probe is moved 1o a different
channel or oscilloscope. For the probe compensation adjustment proce-
dure, see Section 4 "Operator Checks and Adiustments.”

For detalled operating considerations and procbe maintenance, see the in-
struction sheet supplied with the proebe.

Coaxial Cables

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, low-loss coaxial cables. Coaxial cables must be terminated at
both ends in thelr characteristic impedance to prevent signal reflections
within the cable. Use suitable impedance-matching devices,

External Triggering

Any of the four vertical channeis in the 2246A can be used as a source of A
and B trigger signals. When you need a trigger signal scurce 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 the full vertfical deflection range from millivolts to hundreds of
volts. CH 3 and CH 4 have two basic attenuation factors (0.1 and 0.5 volts/
division), making them especially useful for triggering on and viewing digital
signal levels,
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Auto Setup

Pressing the AUTO SETUP button autornatically sets up the front-panel
controls based on the characteristics of the applied signal. The voltage am-
plitude, sweep settings, trigger parameters, vertical and horizontal posi-
tioning, and trace intensities are preset to produce a usable waveform dis-
play. The waveform is horizontally centered and vertically positioned within
the ort display. The voltage and frequency characteristics of the input sig-
hai must be within the iimits of the 2246A specifications glven in Section §.

Auto-setup action for each front-panel control is shown In Appendix A.

MIN SETUP

MIN SETUFR ls only availabie on instruments Serial Nurm-
bered BO20100 or above.

Pressing and hoiding the Auto-Setup button until the instrument returns to
normal operation initiates the MIN SETUP function. This automatically setis
up the front-pansl controls but leaves many of the controis unchanged from
what the user has set.

MIN SETUP action for each front-panei control Is shown In Appendix A.

MENU SYSTEM OPERATION

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

introduction

Pressing one of the menu call-up buttons causes a list of menu items to be
displayed on the right~hand side of the CRT beside a group of six Menu ltem
Select buttons, Pressing the menu buiton next to a menu item on the dis-
play selects that function (i.e.. to another menu page, a measurement se-
jection, a measurement source channel, service feature, store/recall setup
features, or menu off). When a measurement mode, measurement source
channel, or service feature in the menu list Is selected, that label Is under-
lined.
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Normally, the menut display turns off after a measurement function is se-
iected ({if not configured to remain on}, and the name and value of a se-
iected measurement function appears in the top line of the CRT readout.
However, when it Is possible to make more that one selection from the
menu list (or If the menu is configured to remain on), the display menu will
remaln on for making further cholces untii elther MENU OFF is selected or
the CLEAR DISPLAY button is pressed. The service menu can be turned off
by selecting QUIT from the menu or pressing the CLEAR DISPLAY button.

Clearing the Menu and Cursors Display

Tne CLEAR DISPLAY button clears displayed menus, turns off measure-
ment functions (including TRACK MEASMT cursors}, and turns off the
TRACK TRIG LVL and TRACK { /& } cursors. Depending on what menus
and measurements are displayed at the time, you may have to press the
CLEAR DISPLAY button as many as three times to compietely clear the
display.

If a menu is on, pressing the CLEAR DISPLAY will remove the menu and
return the display to a nhormal operating mode. Measurement functions are
turned off with the second press {or the flrst press if no menu Is displayed}.
Finally, the TRACK TRIG LVL and TRACK { /# ) cursors are canceled with
a third press {or the first press If no menu [s displayed and no measurement
functicn is active). '

Setting Measurement Channel

Press SET MEAS'MT CHANNEL button to call up one of two menus for
setting the measurement channel(s). One menu is for voltmeter measure-
ments (Figure 3-3}, the other is a two page menu for delta-time measure-
ments (Figure 3-4}. Each menu lists vertical Input channels that can be
selected for the active measurement mode.

If the SET MEAS'MT CHANNEL button is pressed for an invalid mode, one

of the following messages will be displayed in the top fine for about two sec-
onds.

SELECT A MEASUREMENT—When no measurement mode is active.
NO MEAS CHANNEL NEEDED—When a selected measurement mode

{such as cursor time) does not require that a measurement channei be
set.
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(SET MEASMT CHANNEL) CH1
CHe

B5568-12

Eigure 3-3. Voltmeter measurement channel menu.

When a SET MEAS'MT CHANNEL menu is dispiayed, changing the Horlzon-
tal MODE, except between ALT and B, clears the menu and turns off the
active measurement mode.

Pressing a menu button next to a vertical channel number selects that
choice as the source channel for the measurement, For Channel 1 or Chan-
nel 2 Voltmeter measurements, the selected source channel nged hot be
dispiayed and is not autornatically turned on when selected. It is possible
therefore to view a Channetl 1 dispiay and have the Channei 2 voltage meas-
urement value displayed by the readout (and vice versaj.

When setting the measurement channel for & VOLTS 3| or s VOLTS =
or when setting delay~time and deita-time channels, a vertical channel that
is selected In the menu Is turned on if not proviously selected, and it re-
malns dispiayed when deselected as the measurement source channel. Any
vertical channel traces turned on that are not wanted In the display must be
turned off using the VERTICAL MODE buttons.
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{SET DELAY TIME CHANNEL) cH1
CH2

CH3

CH4

ADD

(TO & CHANNEL MENU)

Page 1
{SET & TIME CHANNEL) CH1
CHe
CH3
CH4
ADD

(BACK TO DELAY CHANNEL MENU)

Page 2

BE56-13

Figure 3-4, Delay-Time/Delta-Time channel menu,
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Recalling the Last Measurement Mode

Press LAST MEAS'MT to recall the last selected measurement mode if no
measurement mode is active. The LAST MEAS'MT button may also be
used o relpitiallze an actlve measurement mode, A press of the butten
cancels the active measurement and then recalls It in its initialized state.
This feature is quite useful for returning VOLTS cursors and, under some
conditions, TIME curscors or delays to their initialized positions after they
have been adjusted away.

Channel 1 and Channel 2 Voltmeter

Press VOLTMETER CHI1/CH2 button to display the cholces of page 1
shown in Figure 3-5.

NOTE

If a single channel (CH 1 or CH 2} is selscted for dispfay, it
becomes the default measurement source channel. If both
CH 1 and CH 2 are being displayed, the default measure-
ment source channel upon sach Initialization Js CH 1. Use
the SET MEAS'MT CHANNEL function to assign CH 2 as the
measurement channel, Turn off the CH 1 display if CH 2 is
the desired default measurement source channei. If both
CH 1 and CH 2 are turned off when a Voltmeter measure-
ment is active, the error message *VOLTMETER SOURCE:
CH 1 OR 2 ONLY” will be displayed and the voltmeter ingas-
urement will be canceled.

Voltmeter Measurements Page 1

DC-Measures the average DC level of the measurement channel
waveform.

+PEAK—Measures the most positive {screen-relative) voltage in the
applied waveform.

~-PEAK-—Measures the most negative (screen-relative) voltage in the
applied waveform.

PK~-PK-—-Measures the peak-to-peak voitage of the applied waveform.
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SELF CAL—S$slf characterizes the vertical system. SELF CAL may be
performed at any time. Suggested times are: after a warmup period,
whenever the ambient operating temperature changes by ¥15°C, and
just prior to making any voltmeter measurements requiring the best
possible agcuracy.

(TO GATED MEASMT MENU}—Selects the gated-measurement
menil.

Voltmeter Measurements Page 2, GATED Measurements

The oscilloscope must be properly triggered for gated measurements. if
there is no trigger signal in NORM Trigger MODE, the message “LO REP
RATE - STILL TRYING" will be dispiayed. If there Is no trigger signal in
AUTO LEVEL or AUTO Trigger MODE, the readout valie will be unstable
and meaningless,

Gated Voltmeter measurements are made within the gated (intensified; re-
gion on the displayed waveform. The position of the gated zone is set using
the [« OR DELAY control, and the width Is set using the = control, Gated
measurements are not aliowed in SGL SEQ Trigger MCDE; actlve gated
measurements wili be canceled If SGL SEQ Trigger MODE Is selected. If
the menu ls displayed in SGL SEQ TRIGGER MCDE, a gated measurement
selection will call up a “NOT ALLOWED IN SSEQ" message to be displayed
for about two seconds.

GATED +PEAK—Measures the most positive {screen-relative) voliage
in the gated (intensified} portion of the waveform.

GATED ~PEAK-—Measures the most negative {screen-relative} volt-
age in the gated (Intensified} portion of the waveform.

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

{BACK TQ PREVIOUS MENU}—Returns the first page of the Volimeter
menu.
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(VOLTMETER) ne
+PEAK
~-PEAK
PK—PK

SELF CAL

{TO GATED MEASMT MENU)

Page 1

(VOLTS PG 2) GATED +PEAK
GATED —-PEAK
GATED PK-PK

(BACK TO PREVIOUS MENU)

Page 2

8856~14

Figure 3-5. Voltmeter and Gated Measmt menus,

2246A Operators

3-11



Operators Familiarization

Cursor Volis Measurements

Press CURSOR VOLTS to display the measurement choices of menu 1
shown in Figure 3-6.

NOTE

Changing the Horizontal MODE will remove the Volts Cur-
sors from the display. Set Horizontal MODE bhack to A or
X-¥ and press LAST MEAS'MT button to redisplay cursors.

e VOLTS - —Measures the equivalent voltage difference between
twe horizental cursors in either A Horizontal MODE or X-Y Horizontal
MODE. Both cursors are positioned by the [« OR DELAY contrel and
the delta cursor is positioned by the = control. When the VOLTS cur-
sors measurement Is first turned on {or recalled as a last measurs-
ment mode), the peak voitages of the source channel signal are meas-
ured, and one cursor is placed at the most positive peak and the other
is placed at the most negative peak.

rh VOLTS S . Measures the eguivalent voltage between cursor and
ground. Marks the ground position of the selected waveform display in
either A Horizontal MODE or X-Y Horizontal MCDE, The ground cursor
follows the ground level of the source channel waveform as it is posi-
tioned vertically.

{TO AUTO TRACKING MENU)—Selects CURSOR VOLTS measure-
ment page 2 choices.

Al of the tracking cursor selections may be underlined, but only two cursors
(of sither 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 /# cursor is not displayed when TRACK
TRIG LVL Is also active. If the measurement-tracking cursor is turned off,
the ground tracking cursor will return to the display.

J-12 2246A Operators



Operators Familiarization

{CURSORS) et VOL TS i
A VOLTS =

(TO AUTO TRACKING MENU)

Page 1

(CURSORS - PG 2) TRACK MEASMT
TRACK TRIG LVL
TRACK A

(BACK TO PREVIOQUS MENU)
(MENU OFF)

Page 2

BE56-15

Figure 3-8, Cursor Volts measurements menus.
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The CLEAR DISPLAY button may be used to turn off the MENU, MEAS-
UREMENT, and TRACK TRIG LVL and TRACK /1 cursors in a priority
scheme of three levels, MENU first, MEASUREMENT (and TRACK
MEASMT cursors) second, and TRACK TRIG LVL and TRACK H cursor
jast., The highest level being displayed is turned off each time the CLEAR
DISPLAY bution is pressed.

TRACK MEASMT-—Press to enable or disable the Channel 1 or Chan-
nal 2 Voltmeter measurement-tracking cursors (SmartCursors® that
show the waveform-measurement poinis), The state of the TRACK
MEASMT feature does not affect the positionable /7 VOLTS -1 cur-
sor operation. The CLEAR MENU button will not turn 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
nexi time a Channel t or Channel 2 VOLTMETER measurement mode
is selected, the TRACK MEASMT cursor or cursors will again be dis-
played.

TRACK TRIG LVL—Press to enable or disable the Trigger Level track-
ing cursor. See “Conditions For Cursors Display” in thls section for
conditions required to display the Trigger Level tracking cursors.

TRACK /&7 —Press to enabie or disable the ground level tracking cur~
sor. The TRACK /& cursor follows the VERTICAL MODE in that it fol-
jows the lowest displayed channel of either CH 1 or CH 2.

{BACK TO PREVIOUS MENU}—Returns the first page of the Cursors
men.

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

Time Menus

Press the TIME bution to call up the time measurement choices shown in
Figure 3-7.

Vertical cursors are displayed for use in setiing the time-measurement
points in A Horizental MODE. In ALT Horizontai MODE, the delay maasure-
ment is made using elther the intensified zones as the measurement points
or the alternate B delayed sweeps. For B Delayed Horizontal MODE, the
delayed sweeps only are available for making timing measurements.
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(TIME} = SEC =
fe 1/SEC »
b= PHASE =

SELF CAL

865615

Figure 3-7. Time measurement menu.

When the Horizontal MODE Is either ALT or B, the B Trigger MODE must be
set to RUNS AFTER {if not, the following message will be displayed: USE
RUNS-AFTER-DELAY TRIG MODE). If the B Trigger MODE is switched
away from RUNS AFTER using the front panel Trigger MODE buttons, a
selected TIME measurement will be canceled. Pressing LAST MEAS'MT will
restart the last selected TIME measurement only if the B Trigger MODE is
set to RUNS AFTER and no other measurement type has been selected
first.

In the A Horizontal MODE, cursors are used to make the time measure-
ments: in ALT or B Horizental MODE, the timing measurements are made
using either the intensified zones that appear In the A swaep trace in ALT
Horizontal MODE or the B delayed waveforms in either ALT or B Horizontal
MODE. The |« OR DELAY control positions both cursors or delay times
{reference and delta) together, and the -] controi positions the independ-
ent delta cursor or delay when TIME measurements are selecied.

A selected TIME measurement mode Is underscored when the menu Is dis-
played. Only one active measurement at a time Is allowed. Making a selec-
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tion removes the menu {uniess SERVICE mode CONFIGURE menu is set to
keep menu on when measurement selected}. The selected measurement
type and value are displayed at the top of the screen.

% SEC - —Press to measure the equivalent time difference between
the two vertical cursors displayed in the A Horlzontal MODE or the two
time delays in ALT or B Horizontal mode, The position of both cursors
or both delays is controlied by the k- OR DELAY control; the position
of the delta cursor or the delta delay is controlled by the - control,
The measured time difference between the two cursors or delays is
displayed in the ort readout.

¥ the Horizontal MODE is X-Y, pressing the i« SEC —| bution causes
the message “USE A ALT OR B MODE" to be displayed for two sec-
onds. Changing the Horizontat MODE to X-Y after |« SEC - has been
activated will cancel the measurement with no message.

l 1/SEC -] —Measures the time difference in frequency units (hertz)
between the cursor positions in A Horizontal MODE or between the de-
lay-time setting and the deita-delay time setting in sither ALT or 8
Horizontal MODE. Measurement points are the left ends of the two in-
tensified zones In ALT Horizontai MODE.

- PHASE -~ —Calls up a lower jevel menu for phase measurement op-
eration,

[ PHASE - —Cursor positioning for delay and delta time setting are
identical to the je SEC =| mode. The value dispiayed for the phase-
measurerment readout has units of degrees and is calcuiated by the
following formuia:

{time difference)

Phase {in degrees) {reference time}

360

The reference time is set using the i SET 360°3i menu selection that
appears along with the |« PHMASE - cholce when phase measure-
ments are selected. if the reference is already set to the deslred ref-
erence valus, pressing the |« PHASE - menu sslection exits the menu
and activates the phase-msgasurement mode.

le SET 360°3] —Permits resetting of the 360° reference for the
e PHASE - measurements. Cursor difference or delay-time-to-
delta-time difference is taken as the reference value when exiting the
SET 360° reference function. Set the desired time that represents the
complete 380 degrees of a reference waveform using the |« OR DE-
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LAY and =i controls then select |« PHASE - 10 exit the menu and
continue the phase measurement. Recailing the LAST MEAS'MT when
i+ PHASE -{ was the iast selected measurement mode recalls the 360
degree reference as welil.

SELF CAL—Se¥ characterizes the horlzontal system. SELF CAL may
be performed at any time, Suggested times are: after a warmup pe-
riod, whenever the ambient operating temperature changes by £15°C,
and just prior to making any time measurements reqguiring the best
possible accuracy.

Conditions for Cursors Display

The foliowing information is an aid in understanding the order in which the
menu measurement cursors are displayed.

Measurement Cursors

One or two measurement cursors may be displayed If any one of the follow-
ing conditions Is met;

VOLTMETER CH1/CH2Z—TRACK MEASMT is underlined and measure~
ment source channel Is on and the VOLTS/DIV VAR control in detent,

CURSOR VOLTS—Measurement source channe! must be on and
VOLTS/DIV VAR conirol in detent,

TIME-—Hcerizontal MODE Is in A.

Track Trig Lvi Cursors

If one or no measurement cursor Is dispiaved, one or two trigger level cur-
sors (not more than two cursors total} will be displayed If the fallowing con-
ditions are met:

TRACK TRIG LVL is underiined.
TRIGGER SQURCE switch is in CH 1 or CH 2.
The trigger-source channel Is displayed.

Trigger-source channel VOLTS/DIV VAR control is in detent.
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TRIGGER MODE switch is in AUTO LEVEL, AUTO, NORM, or SGL
Swe,

TRIGAER CPLG switch is in DC or NOISE REJ.

Horizontal MODE switch is In A, ALT or B,

Track /7’7 Cursors

# one or ho measurement or trigger level cursor is displayed, up to two
greund cursors (not more than twe cursors total) may be displayed if the
following conditlons are met:

TRACK /7 is underiined and CH 1 and/or CH 2 VERTICAL MODE is
selected.

Trigger-source channsl {CH 1 and/or CH 2) VOLTS/DIV VAR control
is in detent.

Behavior for Horizontal Mode Changes

it the Horizontal MODE is changed to a mode that cannot be Used for the
active measurement, that measurement wil be canceled without a mes-
sage belng 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 selection is made first}. See Table 3-1 for compat-
ible and incompatible modes.

The only Trigger MODE restrictlon is that gated-voitage measurements will
not run In SGL SEQ Trigger MODE. Any gated measurement that is active
will be canceled If SGL SEQ Trigger MODE Is selected. If a gated-voltage
measurement Is selected while SGL SEQ is also selected, the message
“NOT ALLOWED IN SSEQ" Is displayed for two seconds (only i the menu is
corfigured to remain on after the selection is made}.
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Table 3-1
Behavior for Horizontal MODE Changes

Measurement Compatible | Incompatibie

Mode Horizontal Horizontal
Modes Modes

k- VOLTS =, 7 VOLTS 9 A, XY ALT, B

[ SEC =, W 1/SEC -3, i« PHASE - A, ALT, B XY

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

Measurement Compatibility and Error
Messages

Channel {1 or Charinel 2 Voltmeter measurements, except DC, cannot be
rnade when the signal is larger than the range of the B trigger level, The
displayed error message is “OUCH-—TURN VOLTS/DIV COW."

NOTE

When making DC measurements, overranged signals will
not cause an error message to be displayed but can display
incorrect voltage readings. To obtain accurate DC readings
keep the waveform within the graticule limits.

The Channel 1 or Channel 2 Voltmeter measurement of DC cannot be made
with the input COUPLING set to AC; the displaved error message is "CH 1
{or CH 2} — SELECT DC COUPLING." If GND Input COUPLING is in use, &
ground symbol is displayed after the readout value.

For +PEAK, -PEAK, and PK-PK measurements, the ac symboi { ~ | will be
displayed for AC Input COUPLING, and the ground symbel will be displayed
for GND input COUPLING. The symbols will be displayed after the readout
units.

The following measurements cannot occur when the VOLTS/DIV VAR con-
trot for the channel being measured is not in the detent position: +PEAK,
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~-PEAK, PK-PK, DC, GATED +PEAK, GATED ~PEAK, GATED PK-PK,
[ VOLTS =, and /#7 VOLTS =) The displayed error message is "MEAS
SOURCE VAR GUT OF DETENT.”

The following measurements cannot ocour when the SEC/DIV VAR centrot
for the chamnel being measured Is out of the detent poshtion: & SEC -,
[e- 1/SEC -3, l PHASE -, and le- SET 360°|. The displayed error mes-
sage Is *VAR SECS/DIV QUT OF DETENT.”

When in ALT or B Horizonial MODE, and the B Trigger MODE is not RUNS

AFTER, a greater than symbol (>) wil appear before the delay-time
readout. The readout value displayed is the delay time between the A trig-
ger 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 less from the
heginning of the sweep.

Ifa |& SEC <3| or |« 1/SEC - Time Measurement is selected when in ALT
or B Horizontal MODE and the B Trigger MODE is not RUNS AFTER, the
displayed error message is "USE RUNS-AFTER-DELAY TRIG MODE."

I the oscilloscope In not triggered when a gated veoltage measurement
mode is selected, the following error message is displayed: “LO REP RATE
- STiL TRYING,”

This can happen If the selected trigger channel has no trigger signal applied
in NORM Trigger MODE or if the Trigger LEVEL control is not set 1o obtain
a triggered dispiay. An improperly triggered display in either AUTO LEVEL
or AUTCO Trigger MODE wil cadse the measurement readout value to be
unstable, but no error message will be dispiayed.

Measurements in Single Sequence Mode

The following measurements run continucusly during SGL SEQ Trigger

MODE: DC, +PEAK, -PEAK, PK-PK, i« VOLTS -, 4 VOLTS,
e SEC =, ler 1/SEC |, angd [e PHASE -,

The readout and/or cursors are displayed briefly during single sequence
meode for making a photographic record (or they may be configured to re-
main on—see the discussion on Configure Meni in the “Service Menu Fea-
tures” part of this sectlon.) The displayed readout is the value of the meas-
urement at the Instant It is displayed.
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GATED +PEAK, GATED -PEAK, and GATED PK-PK measuremenis are
not available during single sedquence mode and will be canceled if active
when SGL SEQ is selected,

B Trigger AUTO LEVEL acqulsitions do not occur when the A Trigger
MODE is SGL SEQ.

Service Menu Features

Most of the items iIn the SERVICE MENU are for diagnostics, troubleshoot-
ing, 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 top
and bottom menu-item select buttons to display the SERVICE MENU as
shown in Figure 3-8.

SERVICE MENU/
DIAGNOSE T MENU
CONFIGURE J
SELF CAL MEASUREMENTS
INTERNAL SETTINGS MENU/

EXERCISER MENU/ QuUIT

8566817

Figure 3-8, Service Menu.

Press the buttons opposite the displayed up- and down-arrows to move the
displayed underline to the desired menu item of CONFIGURE, SELF CAL
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MEASUREMENTS, or INTERNAL SETTINGS MENU. Press RUN or SE-
LECT. At any point In the CONFIGURE routine, select END to return the
display to the SERVICE MENU. Select QUIT from the INTERNAL SETTINGS
MENU or the rnain SERVICE MENU to return to the oscllioscope mode.,

Configure Menu

The operating-rnode features In the CONFIGURE menu seldom need to be
changed. A typical CONFIGURE menu Is shown in Figure 3-8.

CONFIGURE
END

KEEP MENU ON WHEN MEAS SELECTED?
YES
NO

RUNNING

6556184

Figure 3-9. Configure Menu,

Select CONFIGURE from the SERVICE MENU and answer YES or NO to
each of the displayed questions. For each answer, YES or NO will be under-
lined to indicate how the Instrument is presently configured. After YES or
NO is selected, the next configuration choice is displayed. After answering
the last question, the SERVICE MENU display returns, To exit from the
CONFIGURE menu without answering the remaining question{s), press the
END hutton or the CLEAR DISPLAY button. The CONFIGURE ltems are
listed as follows:
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KEEP MENU ON WHEN MEAS'MT SELECTED? (Factory Setting de~
fault is NO.} Selecting NO clears the measurement menu tems from the
dispiay after a measurement function is selected. Measurement cursors
remaln displayed. The AUTO TRACKING MENU remains on after a selec~
tion has been made.

Selecting YES aliows a measurement menu to remaln displayed after a
function Is selected. The measurement menu items can be removed at any
time by pressing the CLEAR DISPLAY button once.

RECALL ONLY {IN STORE/RECALL)? (Factory Setting default is NO .}
Selecting NO displays the Store/Recall Setup menu when the STORE/RE-
CALL SETUP button ls pressed. From the Store/Recall Setup rmenu you
can store, 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 ail of the stored front-panei setups.

KEEP MENU ON WHEN 8/R SELECTED. {Faciory Setting default is
NO.) Selecting NO clears the menu from the display when a store/recall
setup function is seclected.

Selecting YES keeps the Store/Recall Setup menu on the screen when using
the store/recall setup functions. The menu can be removed at any time by
pressing the CLEAR DISPLAY button once.

KEEP READOUT ON IN SGL SEQ7? (Factory Setting default is NO,} Se-
lecting NO will keep the readout off in Single-Sequence Trigger Mode. This
mode is useful for single-sequence waveform photography. The readout is
displayed briefiy after the sequence is completed to expose the film, then
cleared to prevent overexposure.

Seiecting YES keeps the readout on when in the Single-Sequence Trigger
Mode. This mode lets you view any of the measurements that continue to
bg made during SGL SEQ trigger mode even If no waveferm is being dis-
played. The front panel control settings may also be made in SGL SEQ
without having to select a different Trigger Mode to see the readouts as the
controls are changed, The measurement readout is especially useful for the
Voltmeter measurements because the signal on the selected input channel
is continually monifored, (GATED Voltmeter measurements are net permit-
ted in SGL SEQ Trigger MODE.)
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NOTE

The following menu items, INITIALIZE TIME CURSORS/
DELAYS and PRESET TV TRIG SLOFE (+ or - SYNCj are
only available on Instruments Serial Numbered 80207100 or
above.

INITIALIZE TIME CURSORS/DELAYS? {Factory Setting default Is YES. )
If YES Is selected, with the following condition: |« PHASE -, and
- SET 380°-3,

1 SEC =, & 1/SEC =3|, or l- SET 360°- is selected, and none of the
following conditions Is true:

more than one channel is selected and the Horizontal MODE is not
“A" or

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

more than one channsl is selecied and the A Trig Mode Is VERT,
or

Horizental MODE is 8,
the cursors or delays will be initialized as follows:

i the reference deiay ls appropriate to the measurement mode, it wil
be set inside a window that extends from 0.25 division after sweep
start to one perlod of the trigger signal left of the 10th division after
swesp 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 mode, it will

be set as specified for the reference delay with the assumption that

the sweep start Is at the left graticule line.

The delta cursor or delta delay, as appropriate to the measurement,

will be set one period of the trigger signal to the right of the reference

cursor or delay, if possible; if not possible, it will remain unchanged.
Cursors and delays may remain unchanged If:

{1} there is no A trigger, or

{2) the trigger source channel’s signat has a repetition rate slower than
50 Hz or faster than 30 MHz.
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Under the conditions of 1 and 2 above, a question mark may appear before
the measurement value and remain untit the - or ¥ knob is moved. The
user should, however, always inspect the dispiay t¢ determine that the cur-
sors or intensified zones mark appropriate places on the waveform. There
are waveforms, such as vary narrow pulses or multipie crossings of the
trigger leval within one period, that can cause erroneous initialization with no
question mark.

When LAST MEAS'MT is selected and the jast measurement was i SEC 3|
or | 1/SEC -3, or the last action was & SET 360°-3, cursors or delays wil
be reinitialized as above If configured to Initialize time measurements and
the instrument’'s mode is appropriate.

Accuracy of the cursor or delay placement wil be as specified for the se-
iected measurement + 2ns.

PRESET TV TRIG SLOPE FOR -SYNC? (Factory Settings default is
YES.) Selecting YES will cause the trigger slopes ic preset t¢ “*-” when TV
trig mode Is selected, and the configure menu s exited. 1f NO is selected, a
second guestion is presented:

PRESET TV TRIG SLOPE FOR +3YNC? (Factery Settings defauit is NO.)
Selecting YES will cause the trigger slopes to presef 1¢ “+" when TV trig
mode s selected, and the configure menu is exited. If NO is selected, the
scope will not use a preset siope when a TV trig mode is selected.

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

Self Cal Measurements

This selection does a seif-characterization of the vertical channels 1 and 2
and the horizontal timing. The SELF CAL MEASUREMENTS routine stores
calibration constants that set the accuracy of the internal measurement
systern, Voitags or time measurements can be calbrated separately by
selecting the SELLF CAL lem from the VOLTMETER or TIME Measurement
Menus.

NOTE
CALIBRATE MEASUREMENTS or SELF CAL can be per-~

formed anytime after a 20-minute warmup to ensure the ac-
curacy stated in Seotion 6.
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internal Settings Menu

The INTERNAL SETTINGS MENU {see Figure 3-10) consists of MAKE
FACTORY SETTINGS, LOAD STORE/RECALL STORED SETUPS, and AD-~
JUST VERTICAL QUTPUT. All INTERNAL SETTINGS menu items, except
ADJUST VERTICAL OUTPUT, are for use by the operator. To return to
the main SERVICE MENU, press the up-arrow key to underiine INTERNAL
SETTINGS MENU and press the button again to display the SERVICE
MENU. To return to the oscilloscope mode, select QUIT from the
INTERNAL SETTINGS MENU or SERVICE MENU, or press the CLEAR DiS-
PL.AY button.

......................................

MAKE FACTORY SETTINGS 1 MENU
LLOAD STORE/RECALL SETUPS ¥
ADJUST VERTICAL OUTPUT

QUIT

855619

Figure 3-10. internal settings menu.

MAKE FACTCRY SETTINGS. Sets the front-panel cenirois and menu con-
figurations as described in Appendix B.

3-26 2246A Operators



Qperators Familiarization

LOAD STORE/RECALL SETUPS, Loads eight factory front-panel setups
into the Store/Recali memory. The setups are stored in memory locations
01 through 08, and all previously stored setups In locations 81 through 20 Wik
be deletad. When you select this item, a message will be displayed that will
give you the choice to continue or not continue with the loading of the fac-
tory setups. Don't select YES unless you are sure that you want to delete
all of your previously stored setups.

ADJUST VERTICAL QUTPUT. This menu ltern is to be used by a service
technician during calibration and troubleshooting. it is not an operational
function,

Store/Recali Setup Features

The menu-driven Store/Recall Setup system aliows you to store and recall
up to 20 front-panel setups. From the displayed menus, stored setups can
be recalled, altered, deleted, or arranged in seguences. A menu is dis-
played by pressing the STORE/RECALL SETUP button. One of three menu
configurations wili be displayed depending on the YES/NO choices of the
CONFIGURE iems in the SERVICE MENU. The three different menu con-
figurations are Recall Only, Store/Recall Setup, and Store/Recall Setup with
access to the Recall Only menu.

The Recall Only menu lets you recall the stored setups in sequences. Only
the name and number of the stored record are displayed along with up and
down arrows for selecting higher or lower numbered setups. If more than
one sequence is stored, a menu item (NEXT SEQ) also appears whioh al-
lows you to change seguances.

With the Store/Recall Setup menu dispiayed, you can store, alter, or recall
front-panel setups as desired. When you select a menu item the menu re-
mains displayed. This is the menu to use when storing setups and setting up
sequences. The menu can be removed from the display by pressing the
ClLEAR DISPLAY button,

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
when the STORE or RECALL item is selected, and a menu ltem {SE~
QUENCE) provides direct access to the Recall Only mend.
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Factory Stored Seiups

When the 22464 is shipped from the factory, the Store/Recall Setup mem-
ory contains eight stored front-panel setups. These factory setups are
stored in setup locations 01 through 08. The setups may be recalied and
used for demonstration and training, or they may be used as a basis for
setups which suit your specific applications. Appendix C lists the front-
panel settings for each factory setup. The factory stored ssiups can be
restored to the Store/Recall Setup memory if desired. Sze “Service Menu
Features”, “Internal Settings Menu", "LOAD STORE/RECALL SETUPS” in
this section.

Store/Recall Setup Menu

Teo select Store/Recall Setup menu (see Figure 3-11} perform the following
procedure:

1. Press the top and bettom Menu-Select butions to display the SERVICE
MENU.

2, Call up the CONFIGURE menu.

3. Set:
KEEP MENU ON WHEN S/R SELECTED? YES
RECALL CNLY? {IN STORE/RECALL) NO

4. Press the CLEAR DISPLAY button to return to the normal operating
maode,

5. Press the STORE/RECALL SETUP button,
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CH1 +PEAK

Name of Record RECALL NEXT

SETUP: XX, RECALL

Status of Record STORE
DELETE

SELECT SETUP INSERT NEXT

WITH - CONTROL ALTER LABELS

5V 2V= LAV L 4VE L is

856620

Figure 3-11, Store/Recall Setup menu display.

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

Active Measurement Display--Indicates the voltage or time measurement
that Is currently active. The values are not displayed.

Name of Record—Name given to the currently displayed record. To aiter
name of record, seiect ALTER LABELS termn and use the & OR DELAY and
-3 controls.

SETUP: xx—Display the setup number from 01 through 20 of the displayed
record. The displayed setup number can be changed with the - control.

Status of Record—indicates the status (EMPTY, END SEQ, blank, or DE-
LETED) of the currently displaved record. EMPTY appears only when there
are no stored front-panel setups. END SEQ is the end-of-sequence indica-
tion. DELETED appears only on the iast record, after the DELETE function
has been used or a record has been overwritten with the STORE function.

SELECT SETUP WITH - CONTROL—This message telis you to rotate the
-3 contro! to select the number of the displayed record.
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RECALL NEXT~Recalls front-panel settings for the next record in the cur-
rent sequence, if the current record is the last In the sequence {status END
SEQ or the highest numbered record stored}, the menu item label becomes
RECALL FIRST and when pressed, the first record of the current sequencs
will be recalled. A sequence starts with either G1 or the first record past a
previous record with an END SEQ status.

SEQUENCE—Displayed in piace of RECALL NEXT when “NO” is selected
for both the “KEEP MENU ON WHEN S/R SELECTED" and “RECALL
ONLY? {IN STORE/RECALL)" in the CONFIGURE menu. When SE-
QUENCE Is pressed, the BECALL ONLY MENU is displayed. See "Recall
Only Menu” in this section.

RECALL—Recalis front-panel settings for currently displayed record. If the
SETUP number is blank, there are no stored records. A “NOTHING
STORED" message is displayed and the front-panel settihgs remain un-
changed.

STORE-Stores present front-panel settings, name, and status in record
xx. Use this function for initially storing record 01 or for replacing the front-
panel settings in any stored record. In most cases, the last record replaced
bv the STORE function can be recovered If necessary; see “Recovering A
Deieted Record” in this section,

DELETEDeletes the contents of record xx. The number of each record
above the deleted record xx is reduced by one. In most cases, the last
reccrd deleted can be recovered if necessary: see “Recovering A Deleted
Record” in this section.

INSERT NEXT—Creates a new record of the current front-panel setup and
inserts the new record after record xx. All record numbers above xx are
increased by one. The name and status of the new record will be blank,
This is used for creating new front-panel setups and storing them in appro-
priate locations as required. To change a stored setup use the STORE
meanu funotion.

NOTE

If there are already 20 records stored, inserting ancther re-
cord will delete record 20. A message “INSERTION WILL
CAUSE LOSS OF STEP 20" will be displayed. Sefecting
“INSERT” will defete the existing record 20 and replace it
with @ new cne. Selecting *"ABORT” will keep the existing
record 20 and not save the new record. If record 20 is dis-
plaved, selecting “INSERT” will cause a message “NO
MORE STEPS” to be displayed.
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ALTER LABELS—Calls up the ALTER LABELS menu {see Figure 3-12) t¢
name or alter a currently displayed stored record,

The descriptions of the readout locations and menu iterns of ALTER LA~
AELS menu are from top to bottom as follows:

Name of Record—Name given 1o the currently dispiayed record. A name
given to a record can consist of up to 15 characters. The characters avail-
able In order are: a space, letters from A to Z, numbers from 0 to 9, a

period, and elght special characters { {, }, <. >, = ?. /. A ).

Characters are selected by placing the underline within the Name of Record
brackets < > with the j& OR DELAY control. To select a character over the
underline, rotate the -] control until the desired character is displayed,
then move the underline to the right with the f« OR DELAY control. Repeat
the selection procedure until the name of the record is completed.,

ALTER LABELS

Name of Record ERASE NAME
SETUP: xx

Status TOGGLE STATUS
b= MOVES...... RETURN

=] ALTERS CHAR

655621

Figure 3-12. Alter Labels menu.
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SETUP: xx~Displays the setup humber from 01 through 20 of the displayed
record as on page 1 of Store/Recall Setup menu. When the number is un-
derlined with the |« OR DELAY control, the displayed record can be
changed with the -3 control, This allows specific records to be reviewed and
altered.

Status of Record—Indicates the status {EMPTY, END SEQ, DELETED, or
biank} of the currently displayed recerd. EMPTY appears only when there
are no stored front-panel setups. END SEQ is the end-of-sequence indica-
tion, DELETED appears on the last record when It is a record saved from a
STORE or DELETE function. A record with the “DELETED” status tannot
be modifled. Attempting to do so will display an error message: “CANNOT
MODIFY DELETED STEP".

f MOVES ... --This message tells you to rotate the & OR DELAY contro!
to move an underiine through menu-dispiay fields that can be changed by
rotating the = control.

- ALTERS CHAR—This message tells you to rotate the -5 control 1o
change the infoermation in the selected {underlined) field.

ERASE NAME--Erases the name currently displayed.

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

RETURN—Returns to the Store/Recall Setup menu.

Recovering A Deleted Record

A record deleted by a STORE or DELETE function [s saved In the store/re-
call memory for recovery. Only the last deleted record can be recovered.
Recovery must be done before the STORE or DELETE functions are used
again. Also, a record should be recovered before using the INSERT NEXT
function when there are already 14 or more stored records. A record that is
deleted by the STORE function when 20 records are stored is not saved and
cannot be recovered.

TO RECOVER A DELETED RECORD:
1. Selsct the Store/Recall Setup menu.,

2. Rotate the = control ciockwise until the last record is displayed. That
record will have a status of *DELETED.”
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Press RECALL to recall the front-panel settings for the deleted re-
cord,

Decide where you want to store the deieted setup. You can replace an
existing record using the STORE function, or you can insert a new re-
cord with the INSERT NEXT function,

a. Yo replace an existing record, rotate the - control to the setup
number that is to be replaced and press the STORE button.

b, Toinsert a new record, rotate the -3 conirol to the setup number
that is to precede the new record and press the INSERT NEXT
button,

Press ALTER LABELS button.

Alter the name and status of the new record as desired. See "ALTER
LABELS" description in this section.

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 recalied.
Stored setups can be recalled individually by setup number, or sequentiaily
within marked sequences. A sequence Is deflned as starting at setup
number 01 or the first record after one marked with a status of END SEQ
and ending with the next record with a status of END SEQ or the last stored
record.

To store a sequence of front-panel setups perform the following proce-
dure:

1.

Set CONFIGURE in the Service Menu for the following:
KEEP MENU ON WHEN S/R SELECTED? YES
RECALL ONLY {IN STORE/RECALL}? NO

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

Rotate the | control to review the stored setups. Determine whether
there are encugh EMPTY locations to store all of the setups in your
sequence. There are a totai of 20 locations availabie. It is a good idea
to use only 19 and leave the 20th open so that the system wiil have a
place to store the last deleted file for recovery when necessary.
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if there are not enough locations avallable to store your setups, you
can use DELETE to remove unneeded setups or you can use the
STORE function to “write” over them.

4, Set the front-panel controls as desired for the first setup in your se-
quence. Set all controls the way you want them; even the intensiy
control settings can be stored for recall. You can set the front-panel
controls in several ways: setting the individual controls manually, input-
ting the desired signals and pressing the AUTO SETUP button, or by
recalling and modifying an already stored setup.

5. Rotate the = control to the setup location that Is to precede or start
the first setup in the sequence.

5. Press INSERT NEXT (or STORE, if the current setup location is to be
“written” over}.

7. Press ALTER LABELS o call up the ALTER LABELS menu and give the
desired name to your setup. Alsc rmake sure that the status is blank for
all of the setups in the sequence, except the last one, and that one
should be END SEQ. END SEQ indicates “end of sequence”. See Al-
TER LABELS description in this section.

8. Press RETURN to display the Store/Recall Setup menu.

3. Repeat the above process of inserting or storing {writing aver] until alf
the setups in your seguence are stored in memory.

i0. i your sequence does not begin with 01, enter the ALTER LABELS
menu and make sure that the status of the setup just preceding your
first setup in the seqguence is set to END SEQ.

Recall Only Menu

The Recail Only menu {see Figure 3-13) can be displayed when the CON-
FIGURE menu has been appropriately set and there is at least one setup
record storad in the store/recall memoery. Depending on how the CONFIG-
URE menu guestions are answered, the Recail Only rmenu can be displayed
directly by pressing the STORE/RECALL SETUP button, or by selecting
the SEQUENCE item from the Store/Recall menu. As with all menus, the
Recall Only menu can be removed from the display by pressing the CLEAR
DISPLAY button.
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CH1 +PEAK 2.42V
Name of Record 1
XX
4
NEXT SEQ
BV 2V== .1V .A1VE .1is

855622

Figure 3-13. Recall only menu.
To set up access to the Recall Only menu:

1. Press the top and bottom Menu-Sslect buttons to display the SERVICE
MENU.

2. Call up the CONFIGURE menu.

3. Follow this step to select the Recall Only menu directly with the
STORE/RECALL SETUP button. Use step 4 if you want to select the
Recall Only menu from the Store/Recall Setup menu.

a. Set:
KEEP MENU ON WHEN S/R SELECTED? YES or NO
RECALL ONLY? (IN STORE/RECALL) YES

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

¢. Press the STORE/RECALL SETUP button to display the Recall Only
menu,
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4. Follow %this step to select the Recall Only menu from the Store/Recall
Setup menu.

a. Set:
KEEP MENU ON WHEN S/R SELECTED NO
RECALL ONLY? {IN STORE/RECALL} NO

b. Press the CLEAR DISPLAY button to exit from the SERVICE MENU,
c. Press the STORE/RECALL SETUP button.
d. Press the SEQUENCE button to display the Recall Only menu.

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

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

xx—Recalls the currently displayed record number (xx}. The record num-
ber will start at 01 when the RECALL ONLY menu is displayed by pressing
the STORE/RECALL SETUP putton. If the menu is displayed by selecting
SEQUENCE from the Store/Recall, the record number will start at the
same number as displayed on the Store/Recall Setup menu.

Down-Arrow Button—Recalis the front-pane} settings for the previous re-
cord In ihe current sequence. i the displayed record is the first in a se-
quence, pressing the down-arrow button wili recall the current record.

NEXT SEQ~-Changes the current record number to the first step of the
next sequence. If presently in the last sequence, pressing NEXT SEQ will
change the current record number to 01. This itern will not appear if there is
only ohe sequence defined.

Active Measurement Display—Iindicates the voltage or time measurement
(with values} that is currently active (top and bottom of the display).
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Operator Checks and Adjustrments

introduction

The checks and adjustments in this section are for the operator and involve
using only controls and adjustments on the outside of the instrument. inter-
nal adjustments must be made by a qualified service person.

Before operating the instrument for the first time and before connecting the
power, refer to 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

intoc a power-source outlet that supplies a voltage within the cperating
range of the instrument’'s power supply.

NOTE
if you notice an improper indication or instrument malfunc-

tion during these procedures, refer the instrument to a
qualified service person.

Initial Setup

The following procedure may be used to set up front-panel controls when
the instrument is first turned on or when a signal is not being applied to the
input connectors.

1. Press in the POWER switch button (ON) and let the instrument warm up
(20 minutes is recommended for maximum accuracy).

2. Set the instrument front-panal controls to obtain a baseiline trace:

Vertical Controls

VERTICAL MODE CH 1

POSITION Center the trace
VOLTS/PIV 1V

VOLTS/DIV VAR Calibrated detent
Channel 1 COUPLING GND

Horizontal Controis

MODE A
POSITION Center the trace
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X10 MAG
A SEC/DIV
SEC/DIV VAR

Trigger Controis

HOLDOFF
A/B SELECT
MODE
SOURCE
CPLG

Display

A INTEN
FOCUS
READOUT
SCALE ILLUM

MENU System Controis

MEASUREMENT MCDES,
TRACKING CURSORS
MENUS and
STCRE/RECALL

Auto Setup Function

Off
0.1 ms
Calibrated detent

MIN

A

AUTO LEVEL
VERT

bC

[Desired brightness
Best trace definition
Desired brightness
Desired brightness

All off (Press
CLEAR DISPLAY
three times to
ensure all off.)

The Auto Setup function can be used to automatically set up the front-
panel controls to produce a usable display of the appiled signal.

1.

Connect sighal{s)
connector{s},

to be displayed {0

the appropriate

input

For triggering to be set up properly when the AUTC SETUP button is
pressed, connect the trigger-source signal to the lowest numbered
channel that will be turned on.

4-2

2246A Operators



Operator Checks and Adjustments

Set:
VERTICAL MODE As desired {see NOTE}
Horizontal MODE As desired

. 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

, Perform the *Initiat Setup” procedure. Position the trace vertically to
allgn # with the center horizontal graticule line and check that the trace
Is parallel with the graticule line,

NOTE

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

. If necessary, adjust the TRACE ROTATION to make the baseline trace

paraile! to the center horizontal graticule line. Use a small straight-blade
screwdriver or allgnment tool,

Probe Low-Frequency Compensation

Misadjustment of probe compensation is a possible source of measurement
error. The attenuator probes are equipped with compensation adiustments,
To ensure the hest measurement accuracy, always check probe compen-
sation before making measurements.

1. Connect the two supplied 10X probes to the CH 1 and CH 2 BNC input

connectors,

224BA Operators 4-3



Operator Checks and Adjustments

2. Connect the probe tips to the PROBE ADJUST connector and the probe
ground leads to scope ground,

3. Set:
VERTICAL MODE CH1&CH?2
Horizontal MODE A

4. Press AUTO SETUP button,

5. Set the CH 1 VOLTS/DIV setting to 8.1 V {10 mV with probe discon-
nected) and vertically center the PROBE ADJUST square-wave signal.

6. Check the square~wave signal for overshoot and rolloff (see Figure
4-1). if necessary, use the special adjustment tool supplied in the probe
accessory package to adjust the low-frequency compensation for a
square front corner on the square wave displayed,

7. Press the CH 2 VERTICAL MODE button to turn CH 2 on in the display,
and press the CH 1 Mode button to remove the CH 1 trace from the
display.

§. Set the CH 2 VOLTS/DIV setting to 0.1 V (10 mV with probe discon-
nected) and vertically center the PROBE ADJUST sguare-wave signal.

$. Repeat Steps 5 and 6 for the second probe on the CH 2 BNC Input con-
nector,

NOTE
Refer to the instruction manual supplied with the probe for

more detailed Information about the probes and the
adjustment procedure,
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wo
30
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Figure 4-1. Probe compensation,

Vertical Deflection Check

The PROBE ADJUST square-wave signal may be used to check the
Channel 1 and Channel 2 vertical deflection system In the foliowing
procedure:

1.

Connect the two 10X probes (supplied) to the CH 1 and CH 2 Input
connectors,

. Connect both probe hook tips to the PROBE ADJUST connector.
. Set:

VERTICAL MODE CH 1

Horizontal MODE A

. Press AUTO SETUP hutton.

. Set CH 1 and CH 2 VOLTS/DIV switches to §,1 V for the attached 10X

probes.
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. Set the bottom of the trace of the PROBE ADJUST square-wave signal

to a convenlent horizontal graticule line with the Vertical POSITION
contral,

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

signal.

. Select CH 2 VERTICAL MODE and repeat steps 6 and 7.

. Disconnect the probes from the instrument.

Timing Checks

The time measurement cursors may be used to check the horizontal
deflection system.

1.

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

. Press the TIME CURSORS button to cal up the Time Measurement

Mode menu on the crt and select & SEC- function for measuring
time difference by pressing the Menu Select button opposite menu
jabel,

. Align the reference cursor to the second vertical graticule fine using the

- OR DELAY control {both cursors are positioned together).

. Adjust the = control for a reading of 800.0 us
. Check that the cursors are eight divisions apart.

. Press the CLEAR DISPLAY button to remove the cursors from the

display,
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Introduction

The TEKTRONIX 2246A Oscilloscope provides an accurate and flexible
measurement system, After becoming familiar with the controls, indica-
tors, menus, and capabliities of the Instrument, you can deveiop convenient
methods for making special measurements for your own applications. The
measurements given in this section are sxamples of typical applications
that may assist In developing efficient techniques for your specific measure-
rents. A brief description of how the graticule markings are used in making
measurements is given in Section 3 of this manual,

When a procedure calls for “Initlal Setup” or *Auto Setup Function,” refer
o the “OPERATOR CHECKS AND ADJUSTMENTS” Section 4. Certain sig-
nals such as video or aperiodic signails {non-repeating) and signals contain-
Ing rmany unrelated frequency components may reguire more trigger signal
conditioning and/or holdoff to obtain the best display.

CH 1/CH 2 Voltmeter Measurements

The CH 1/CH 2 Voltmeter measurements are continucus measurements of
the DC, +PEAK, -PEAK, or PK~PK vakies of an appiled signai. The meas-
urement value is dispiayed In the ort readout. Measurement tracking and/or
ground tracking cursors may be dispiayed to give the user instant feedback
about where on the applied signal the measurement Is being made and the
iocation of ground level,

GATED modes of +PEAK, ~PEAK, and PK-PK measurements may be used
to define the area of the measurement on the displayed waveform. The
position and width of the gated region Is displayed as an intensified zone on
the A trace of the waveform display. Position of the gated region on the
waveform s controlled by the k- OR DELAY controf, and width of the gated
reglon Is controlled by the - control,

Some features of the CH 1/CH 2 Voltmeter function are:

a. Measures CH 1 or CH 2 while viewing elther channei. (Select the
measurement source channel using the SET MEAS'MT CHANNEL
menu.}

b. Measures signal levels {DC values and peaks) In SGiL. SEQ (single~
sequence} Trigger MODE continuously. {Use CONFIGURE function
in the Service Menu to get menus and readouts to remain on be-
tween single sequence triggers.}
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6. Finds peaks of signal applied, not only just the displayed portions of
the waveform.

d. Defines a portion of the waveform {GATED measurements—espe-
cially useful for making measurements on a muitl-ievel signal) on

which 1o make the selected measurement. (Use page 2 of the
VOLTMETER menu to select a GATED-measurement mode .}

NOTE
Very narrow-gated measurements at 20 ns per div sweep

speed are impractical due to imprecise definition of the in-
tensified zone at that sweep spesd,

Peak Voltage Measurement

To make a +peak voitage measurement use the following procedure:

1. Apply the signal to be measured to CH 1 inpul connector.

2, Set:
VERTICAL MODE CH 1
Horizontal MCDE A

3. Press AUTOQ SETUP button.

4, Press the VOLTMETER CH1/CH2 button to call up the selection menu
and select the +PEAK choice. Any of the page one choices may be se-
lected as required for the waveform measurement wanted.

Depending on the way the CONFIGURE choices of the SERVICE menu
have been made, the menu will sither go off when the measurement
selection Is made or it will stay on. If ths menu remalns on, press the
CLEAR DiSPLAY button once to remove it from the display. See the
SERVICE Menu discussicn in Section 3 for further detalls.
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NOTE

The TRACK MEASMT cursor may be displayed with the
waveform, Pressing CLEAR DISPLAY in the initial setup re-
moves the measurement tracking cursor from the display
(and also cancels the measurement) but does not disable
the feature conce it has been enabled; the next time a
CH 1/CH 2 Voltmeter measuremsnt mode is called for, the
measurement tracking cursor is again displayed.

5. Press the CURSCR VOLYTS button and dispiay page 2 of the menu by
selecting the {TO AUTC TRACKING MENU} choice. Of the three fea-
tures available in page 2, select both TRACK MEASMT and TRACK .
Menu tabels are UNDERLINED when the function is enabled. The
TRACK 7 cursorls especially useful for providing feedback to the user
about de offset of the signal from ground ievel.

NOTE

in this menu, the select buttons toggle the choices on and
off with each press, and all three cholces may be selected
(but not all displayed together because only two cursers are
alfowed). Also, pressing CLEAR DISPLAY (as many as three
times may be necessary} does turn off the TRACK TRIG LVL
and TRACK i1 choices.

6. Press either MENU OFF {in the menu selection list) or CLEAR DISPLAY
{once} to remove the AUTO TRACKING menu from the display.

NOTE

if VOLTMETER PK-PK measurement is selected, two
TRACK MEASMT cursors are required; thersfore, the
TRACK 7 cursor will not be displayed.

7. See Figure 5-1. The test signal used for the example has a dc offset
{as shown by the position of the TRACK h cursor) and +PEAX value
{peak ac + do) as indicated by the voltage readout.
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Gated Voltage Measurement

if you need to track the +PEAK, ~-PEAK, or PK-PK voitage of a selected
portlon of a waveform, that portion can be defined using the GATED MEAS-
UREMENTS availabie in page 2 of the VOLTMETER menu. The general
steps given in the previous Peak Voitage Measuremant procedure are used
for this function also. Set up all the controls and apply the signal to be
measured in the same way; but, afier pressing the VOLTMETER CH1/CH2
button, select the (TO GATED MEASMT MENU) choice. After that, follow
these additional steps to make the gated measurament,

MEASUREMENT +PEAK VOLTAGE
TRACKING (PEAK AC + DC OFFSET)
CURSOR
-H1 +PEAK 4.03U

30

qleﬁ;if'a';. FERIERID ST | et

AWAWARTAITA
TRVAVRIR

£ ;

GROUND
TRACKING
CURSOR

855624

Figure 5-1. +PEAK voltage measurement and tracking cursors,
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1. Seiect GATED +PEAK measurement made. The menu will be removed
{if configured to do 80}, and any enabled tracking cursors will be dis-
played. H none are enabled in page 2 of the CURSOR VOLTS menu,
none will be displayed.

NOTE

Only two of the possible three available selections may be
displayed (on a priority basls), TRACK MEASMT has the
highest priority, followed by TRACK TRIG LVL and
TRACK il in that order. Also the TRACK TRIG LVL cursors
may only be displayed on the Trigger SOURCE sigral. The
TRACK MEASMT cursor may be directed to either CH 1 or
CH 2 input signal without regard to the trigger signai
SOURCE.

2. Adjust the B INTEN and A INTEN controis to provide a good viewing
contrast of the intensifled zone that appears on the A Sweep trace.

NOTE

If the zone does not appear, it may be positioned out of the
viewing area (but not past the end of the A Sweep trace).
Turn the (& OR DELAY control counterclockwise to move
the gate zone closer to the beginning of sweep.

3. Use the ¢« OR DELAY contrel to position the intensified zone to the area
of Interest on the waveform to be tracked. {See Figure 5-2.)

4. The width of the gated zone is controiled by the 3} control. Adjust the
width to define the galed measurement zone.

5. The voltage value that appears in the readout is the +PEAK voltage that
oceurs within the zone,
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GATED +PEAX YOLTAGE
ZONE IN GATED ZONE
CH1 GATED] +PHAK p.497U
o -
5
e bm by o he S e b widm b b b ks bo e 8o
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G='f.-
&1 5 ] % 20%
855625

Figure 5-2, Gated voltage measurement,

Voltage Measurement Cursors

Voltage cursors ¢an be used to measure sighails displayed on CH 1 or CH 2.
Voltage measurements using cursors may be done on the CH 3, the CH 4,
cor the ADD waveform by setting the VOLTS/DIV switch setting of the se-
lected measurement channel to the same scale factor as the signai to be
measured. However, the measurement accuracy on the CH 3 or CH 4 input
signals ‘will be less accurate than on the CH 1 or CH 2 input signais. Volts
cursors are alsc availlable for making measurements in both the A Horizon-
tal MODE and the X-Y Horizontal MODE,

Voltage Difference

Use the following procedure steps as a guideline in making voliage differ-
ence measurements using the positionabie cursors.

1. Apply the signal to the input connector{s}.
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NOTE

For triggering to be set up properly when the AUTQ SETUP
button is pressed, connect the trigger-source signal to the
lowest numbered channel that will be turned on.

2. Set:
VERTICAL MODE As desired
Horizontal MODE A or X-Y

3. Press AUTO SETUP button,

4. Press the CURSOR VOLTS button to display the measurement selection
menu and select the - VOLTS =l cursors. The voltage cursors are in-
itlalized to the peak-to-peak levels of the lowest numbered disptayed
channel of either CH 1 or CH 2 {see Figure 5-3).

PK-PK VOLTAGE

[

¥
CHY = |UOLTS = 246.5aU

-«
Y 75 X AN

NARVINEAN

5?5: ] .q«ﬁ

655626

Figure 5-3. Voltage difference measurement using cursors.
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NOTE

Voltags cursors are initiglized to ievels seen by the peak de~
tector circuitry. Noise and other signals riding on the signal
to be measured will cause a stight displacement of the cur-
sors from the displayed waveform peaks, and above 50 MHz
the bandwidth rolloff of the trigger circult will affect the in-
itial cursor positions on the waveform,

5. For a peak-to-peak voltage measurement, slightly reposition the cur-
sors as necessary to precisely align them with the peak amplitudes of
the waveforr, and the work Is done. The le OR DELAY control positions
both cursors together {keeping the original spacing}, and the - control
posiions the independent cursor. Then, simply read the measurement
vaiue displayed in the top line of the readout.

8. To make voltage difference measurements between any other locations
on the waveform, simply move the [¢ cursor o the new point of interest
and then position the independent - cursor to the second point on the
waveferm and read the voitage difference.

Ground~-Referenced Voltage

Voltage measurements using ground as a reference are made using the
5 VOLTS -l cursors. The ground tracking cursor is fixed at the ground
level of the appiled signal and the independent cursor above or below
ground as necessary to measure the voltage at the cursor position. Use the
following procedurs steps to set up to measure ground-referenced volt-
ages.

1. Apply the signal to the input connector(s).

2. Set;
VERTICAL MODE As desired
Horizontal MODE A
CH 1/CH 2 COUPLING DC

3. Press AUTO SETUP button,
4. Press the CURSOR VOLTS button to display the measurement selection

menu and select the /7 VOLTS ~{cursors. The independent cursor is
initialized to the +PEAK of the input waveform,
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5. Position the independent cursor using the -3 cenirol to the measure-
ment point on the waveform and read ocut the value of the cursor
position (shown in Figure 5-4). (The & OR DELAY contrel has no
effect.)

NOTE

The test slgnat used for ilustration purposes in Figure 5-4 is
a video test signal. For triggering on a video waveform, se-
fect TV LINE Trigger COUPLING and negative (™) Trigger
SLOPE, for other signal types, no change of COUPLING or
SLOPE is required.

MOVABLE VOLTS
CURSOR

tHl & luoLfs b.3dau

.2U= e 108

GROUND
CURSOR

655627

Figure 5-4, Voltage measurement.
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Time Measurement Cursors

Time measurement cursors may be used on any of the input waveforms
only in the A Horizontal MODE. (Time measurements are also avallable in
ALT and B Horizontal modes: see “Time Delay Measurement” in this sec-
tion.) The units of the time cursors may be selected to provide some auto-
matic salculations for the user. The units of the [« SEC =l cursors are time
{s, ms, us, and ns}, the l& 1/SEC -l cursors have units of frequency {Hz,
KHz, and MHz), and the & PHASE - cursor units are in degrees and
scaled to a 360 degree reference set by the user.

Time Difference

Use the following procedure steps as a guideline in making time difference
measurements using the |« SEC —| cursors. As with the |« VOLTS -f cur-
sors, the ke OR DELAY control positions both cursors together, and the -3
control positions the Ihdependent cursor.

1. Apply the signal to the input connector(s).

2. Set:
VERTICAL MODE as desired
Horizontai MODE A

3. Press AUTO SETUP button.

4, Select a SEC/DIV setting that provides the fewest number of cycles of
the applled waveform necessary to display the measuresment points of

interest. This Is to improve the accuracy of cursor placement for the
measurement,

5. Press TIME button and select & SEC -} from menu,

NOTE

The independsant cursor cannot be positioned in front of the
reference cursor,

6. Use the l& OR DELAY control to position the reference cursor to the
point on the waveform to be measured from. Use the - control to posi-
tion the independent cursor to the second point of interest. Then, read
the time difference value in the top line of the crt readout.
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Period Measurement

This measurement is basically a time-difference measurement. The
¥ SEC = cursors are positioned to define a full pericd of the Input
waveform, and the value is displayed. Use the setup for making time-differ-

ence measurement as a guideline for making pericd measurements {see
Figure 5-5}.

instruments Serial Numbered B020100 or above have a new feature which
makes period measurements a simple one button action, if the Time Cur-
sors/Delays are initialized (see Configure Menu under Service Menu Fea-
tures In Section 3 of this manual). The I« SEC -] cursors are automatically
set one period apart on the waveform and the period of the waveform is
displayed in the crt readout.

Complete explanation of the waveform and front pansel setup condidtions
can be found in the Service Menu Features under Configure Menu.

PER{‘OD

. §

= HEC M 103408
IEID
a0
16

|
9%

4= ) Sq%
555628

Figure 5-5. Period measurement,
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Frequency Measurement

A frequency measurement is made the same ag the period measurement;
the difference being that the k- 1/SEC - cursors are selected from the
TIME menu., The measurement value is displayed with units of frequency.
When the exact period is defined by positioning the cursors, the freguency
of the signal is displayed. Use the same front panel setup as for making a
time-difference measurement as a guideline for making frequency meas-
urements with cursors {see Figure 5-8}.

instruments Serial Numbered B020100 or above have a new feature which
makes frequency measurements a simple one button action, if the Time
Cursors/Delays are Initialized (see Conflgure Menu under Service Menu
Faatures In Sectlon 3 of this manual). The [« 1/SEC - cursors are auto-
matically set one period apart on the waveform and the frequency of the
waveform ls displayed in the crt readout.

Complete explanation of the waveform and front panel setup condidtions
can be found In the Service Menu Features under Conflgure Menu.

FREQUENCY

\

h—i/S;EC-vi $.50M%

/ [N |

4v- a8

856629

Figure 5-5. Frequency measurement.
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Rise-Time Measurements

Making rise-time or fall-time measurement requires some additional signal
scaling to use the graticule rise-time measurement alds. Notice that on the
left odge of the graticule the numbers 0%, 10, 90, and 100 are etchad.
These marks provide convenient reference points when the signal to be
measured Is properly set up. Use the following procedure steps as a guide~
line in making rise—time measurements.

1. Apply the signal to CH 1 input connector.

2. Set:
VERTICAL MODE CH 1
Hotizontal MODE A

3. Press AUTO SETUPR button.

4. Set the VOLTS/DIV and VOLTS/DIV VAR controls to provide an exact
five-division vertical dispiay.

5. Use the Vertical POSITION control to place the negative amplitude of
the signal on the 0% reference line and the positive amplitude on the
100% reference line.

6. Advance the SEC/DIV setting to stretch out the rising edge of the
waveform as much as possible 10 improve the cursor placement accu-
racy (see Figure 5-7).

NOTE

if measuring fait time, use negative SLOPE. This places the

trigger point at the beginning of the sweep so that when the
| SECIDIV setting Is agvanced, the slope of interest remains
J within the viewing area.

7. Inorease the A INTEN control if necessary to brighten the beginning of
the trace, and use the Horizontal POSITION control to place the rising
edge of the waveform at the center vertical graticule line.

8. Press TIME button and select the ¢ SEC - menu cholce.
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9. Use the [« OR DELAY control to align the first cursor to the rising edge
at the point it crosses the 10% reference graticule line. Then use the —|
control to afign the second cursor to the point the rising edge crosses
the 3G% graticule ine and read the rise time dispiayed in the top line of
the crt readout {see Figure 5-7).

RISETIME

4
- SEC 2.895ns

>, d= : ZPQ

855630

Figure 5-7. Rise time measurement.

Phase Measurements

Making a phase measurement is done by first setting a reference for the full
360 degree waveform period. Use the following procedure as a guide.

1. Apply the reference waveform to the CH 1 input connector {any channel
may be used, but CH 1 and CH 2 provide the most signal-scating possi-
bilitles) . Use the standard 10X attenuator probe supplled with the instru-
ment t¢ make the signal connections as they produce very little signai
loading to a clrcuit under test and produce maiched delays. For phase
measurements, external loading of a circuit and different delays in the
signal connection paths will produce incorrect results.
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10,

11,

. Select CH 1 for dispiay using the VERTICAL MODE buttons and set the

Input COUPLING for CH 1 and CH 2 to DC. AC may be used i the
signals to be measured are riding on a de voltage, but set both inputs to
the same coupilng. AC coupling produces some signai phase shift, es-
peclally at lower frequencies.

Set the CH 1 VOLTS/DIV control to display the reference waveform
with about five divisions of amplitude. Vertically center the waveform,

. Set the A SEC/DIV setting (in A Horizontal MODE) to display at ieast

ohe complete reference waveform period and ne more than two {if pos-
glble). An excesslive number of cycies of the reference waveform in the
display reduces the users’ ability to make an accurate reference set-
ting. {Triggering on the negative slope of the sine wave may position the
waveform correctly within the graticule area for ease in measurement
when viewing a single cycle of the reference signal.)

. Press the TIME button to display the Cursor measurement choices.

. Select |« PHASE -l. A second-~level phase-measurement menu is then

displayed with two cholces: one to contihue the phase measurement
and one to set the 360 degree reference. Assume the present refer-
ence setting is not correct (if it were, selecting le PHASE —{ again con-
tinues the measurement using the present reference value).

, Press = SET 360°- to activate the reference setting function. The

position of the displayed cursors when j« PHASE - Is again selected
defines the full waveform period (360 degrees).

. Position the first vertical cursor to the point that the reference

waveform crosses the center horizontal graticule line in the positive di-
rection (see Figure 5-8A). The Horizontal POSITION control may be
used as necessary to center the waveform pericd in the viewing area.

. Position the deita cursor to the second positive crossing of the center

horizontal graticule line by the reference waveform as shown in Figure
5-8A.,

Selact je PHASE - to continue with the phase measurement; the refer-
ence value will then be saved.

Apply the phase-shifted, sine-wave signal to be measured to the CH 2
Input connector using a 10X atienuator probe, and furn CH 2 VERTICAL.
MODE on to display the signal.
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12. Set the VOLTS/DIY and VOLTS/DIV VAR controls to match the ampii-
tude of the phase-shifted signal to that of the reference waveform as
shown In Figure 5-88. Use the VERTICAL POSITION control as neces-
sary to align the two waveforms verticaliy.

13. Reposition the second cursor to the first posltive crossing of the phase-
shifted signai, and read the phase difference.

NOTE

For increased resolution of the phase measurement, the
sweep many be increased and both cursors repositioned to
the rmeasurement polnts (see Figure 5-8C). The X10 MAG
feature may also be used in a similar manner by placing the
measurement points at the center vertical graticule line be-
fore pressing the X10 MAG button (you rmay want to reduce
the A SECIDIV setting prior to turning on the X10 MAG fea-
ture).
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Figure 5-8, Making a phase difference measurement.
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Time Delay Measurement

When using ALT Horizontal Mode, the TIME measurement mode provides
two Intensified zones on the A trace. There are also two associated B de-
layed traces matching the intensified zones. A direct readout of the delay
difference between the two zones is displayed in the top line of ort readout.
Use the following procedure steps as a guideline for making delta-time de-
lay-time measurements.

1. Apply the signals that measurements are to be made on to the vertical
input connectors. Turn on the VERTICAL MODE channels needed to
display the sighals.

NOTE

Probes are the most convenient for in-circult testing, and
voaxial cables are the most convenient when using signal
generators as the source of the test sighals. Use correct ter-
minations to match the cutput impedance of any signal gen-
erator used. The CH 1 and CH 2 vertical channels provide
the widest range of signal conditioning, and the CH 3 and
CH 4 vertical channels are most useful for digital signal lev-
els,

2. Use a VOLTS/DIV setting that produces a usable vertical display ampii-
tude for viewing ease; use an A SEC/DIV setiing that produces two to
five repetitions or cycies of the signal across the graticuie area.

NOTE
When viewing multiple traces, it is best to Hmit the vertical

amplitude to about two divisions so that good trace separa-
ticn may be obtained In the display.

3. Switch the Herizontal MODE to ALT. Advance the SEC/DIV setting at
least one position to obtain a faster B SEC/DIV setting.

4. Set the B Trigger MODE to RUNS AFTER.
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5, Press the TIME button, then select the & SEC -| menu choice. This
produces two intensified zones on the A Sweep trace and two alternate
8 Delay Sweeps. Use the TRACE SEP and VERTICAL POSITION con-
trols to position the B Delay Sweeps vertically in the graticule area for
ease of viewing the separate traces.

6. Use the SET MEAS'MT CHANNEL menu choices to seiect the desired
channels to make the time measurements on.

NOTE

When making delay measurements between two different
signals for time or phase difference, the SET MEAS'MT
CHANNEL choices must be set fo the correct measuremeni
source channel to obfain the desired measurement resuits,
BOTH dslays must be set to the same channel source for
making period, pulse width, or rise-time and fall-time
measurements, If only a single channet is selected for dis-
play, both deiays will default to that channel. If a channel is
selected as a measurement source, it will be turned on if
not already on; but it will not be turned off when deselected
as a measurement source, Extra display channels rmust be
turned off using the VERTICAL MODE buttons. If a channsl
is displayed but not selected as a measuremeant source, that
waveform trace will not be intensified, and no alternate B
Defayed trace will be displayed for that channel.

7. Set the |« OR DELAY control so that the reference-delay intensified
zone is positioned at the first point of interest {point A, Figure 5-9) and
the B sweep display of that point Is at the center vertical graticule line.

8, Set the -3 control so that the delta-delay intensified zone Is positiocned at
the second point of interest (point B, Figure 5-9) and the B sweep dis-
play of that point Is at the center graticule line, The time difference
between the two pionts of interest is displayed at the top of the screen.

Once the measurement points are identified, the A intensified Sweep
traces may be removed from the display for ease in viewing the B Sweep
traces by switching to B Delayed Horizontal MODE. |n 8 Horizontal MODE,
exact placement of the two delays may be obtained by positioning one
trace over the other and then aligning the measurement point using the -
control. Additional resolution may be obtained by advancing the B SEC/DIV
switch setting to further expand the B Sweep traces.
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Figurs 5-8, Time difference between the two delays.

Track Trigger Level Cursors

For most general purpose applications, the AUTO LEVEL Trigger MODE
provides the user with the easlest method fo obtain stable waveform trig-
gering. When inforration regarding the actual trigger jevel setting is needed
to set special tHggering levels for NORM or SGL SEQ triggering, the user
may use the TRACKING CURSORS features of the osciloscope. The
TRACK TRIG LVL cursors provide both a visual indication of jocation and a
numeric readout of the Trigger LEVEL control setting. In ALT Horizontal
MODE {with the A iIntensified and the B Delayed traces both displayed) the
A and the B TRACK TRIG LVL cursors will be displayed {see Figure 5-10}.
The A Trigger LEVEL may be set when the trigger controls are directed to
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the A Trigger system (by the A/B SELECT switch}, and the B Trigger
LEVEL may be set when the trigger controls are directed to the B Trigger
system,

QUESTION MARK

A TRIGGER APPEARS WHEN
LEV R B SWEEP IS NOT
Bl GURSO RUNS AFTER
4
? 2.332ps
AN Y aN
FANEY

\NEIVARN

\ \ \

j 4 <

B TRIGGER
LEVEL CURSOR

8556-33

Figure 5-10. A and B Track Trig vl cursors.

The Trigger LEVEL cursor wiil be displayed when enabled if the following
conditions exist:

a. The Trigger SOURCE is either CH 1 or CH 2 {selected directly or
with VERT SQURCE]}.

b. The Trigger SOURCE channel is displayed.
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c. The Trigger CPLG is DC er NOISE RE..

d. The Trigger mode Is AUTO LEVEL, AUTO, NORM, RUNS AFTER or
SGL SEG.

e. TRACK MEASMT has neot been selected or no measurements are
active.

Additionally, the A Trigger LEVEL cursor is displayed in A and ALT Horizon-
tal MODE, and the B Trigger LEVEL cursor is displayed in ALT or B Hori-
zontal MODE (both displayed in ALT ¥f conditions are met}.

The labels for the Trigger Level cursors are:

A TL A trigger level
B TL B trigger level

The A and B Trigger LEVEL readouts include the sign, the integer and deci-
mal fractional value of the level, and the units when a cursor |s displayed.
For example:

A TL +3.26 mV

NOTE

in the AUTO LEVEL trigger mode when no waveform is dis-
played, the trigger-level cursor will be positioned at the
fevel at which triggering would ocour,

The A and B Trigger Level Cursors are not guaranteed to reach the
waveform If the MHorizontal POSITION controt is set fully clockwise. Also,
since the Trigger LEVEL cursor may be located anywhere within the viewing
area {(and beyond}. the labels for those cursors may overiap each other or
the +PK, -PK, and DC or TRACK 7% cursor fabels in the displays.

The trigger cursor channel is determined from the Trigger source as indi-
cated in Table 5-1,
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Table 5-1
Trigger Cursor Channel

A or B Trigger Source A or B Cursor Channsl

VERT Lowest~numbered channel
displayed (CH 1 or CH 2)

CH 1 CH 1

CH 2 CH 2

CH 3 Not used

CH 4 Not used

LINE Not used

To enable the TRACK TRIG LVI. cursers, press the CURSOR VOLTS button
to call up page one of the menu. The fast selection In the menu is *TQ
AUTO TRACKING MENU.” Press the menu select button for that choice to
display page 2 with the tracking cursor choices. All of the choices, TRACK
MEASMT, TRACK TRIG LVL, and TRACK 7, may be underlined, but they
cannot all be displayed at the same time. Only two cursors at a time are
permitied. If enabled, but not displayed in a particular waveform, omitted
cursors wilt be dispiayed when a higher priority cursor Is turned off. TRACK
MEASMT cursors take priority over the TRACK TRIG LVL cursors. TRACK
TRIG LVL cursors take priority over TRACK 7 cursors. The cursors dis-
played when a CURSCR VOLTS measurement is active take priority over all
the Auto Tracking Cursors.

NOTE

The CLEAR DISPLAY button will turn off the TRACK TRIG
LVL and TRACK /1 cursors if pressed the appropriate num-
ber of times. To enable gither or both of these, It is neces-
sary to re-enter the Cursor Volts menu and reselect them.

The TRACK MEASMT curscrs are also turned off by the CLEAR DISPLAY
button, but the function is not turned off; the TRACK MEASMT cursor(s)
will be displayed again when a CH 1/CH 2 Veltmeter measurement is called
up.
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Setting Trigger Level

The trigger level readout supplied by the TRACK TRIG LVI. cursor may be
used to set a specific trigger level for triggering on a displayed waveform.
As an example, assume the following conditions:

a. The signal 1o be examined is a mix of two different signal levels {see
Figure 5-11}.

o

u

103 .

DC SYMBOL

=3

D s 22,

:

B8556-34

Figure 5-11. Setting a specific trigger level.

b. ltis necessary to trigger on the farger amplitude signals to make a
closer examination of their waveshape and take pulse width and/or
rise time measurements.

To set the Trigger LEVEL to the appropriate level with no signal applied (or
with GND input coupling) use the TRACK /7 cursor feature. {The TRACK /#
curser menu choice Is reached through the same menu path as the TRACK
TRIG LVL cursor.) The ground cursor provides feedback to the user so that
the ground level may be positioned without the need for a ground baseline
trace.
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Set the VOLTS/DIV control so that the displayed signat will have a good
viewing amplitude. For the assumed signal shown in Figure 5-11, a setting
of 1 V/div will produce a four to five division display amplitude. Position the
ground cursor {using the VERTICAL POSITION control} at about three
graticule divisions below the center graticule line. (For negative-going sig-
nals, twe divisions above the center graticule would about center the dis-
play; and for bipolar signais, centering the ground trace is appropriate.}

Zeroing the Trigger LEVEL contral may be usseful if the cursor Is positioned
out of the viewing area. Simply switch the Input COUPLING of the selectsd
channel to GND and switeh the Trigger MODE to AUTO LEVEL. Once ze-
roed, set the Trigger MODE to NORBM so that the Trigger LEVEL you set
will be maintained. {If AUTO LEVEL is left on, the Trigger LEVEL will con-
tinue to follow the applied signal; ground in this case.) Use the Trigger
LEVEL control to positich the trigger level cursor to about 3 V (measured
from the ground cursor). For the assumed slgnal, this level Is ample to
aveld triggering on the lower amplitude signals in the disptay. For other
waveforms, the user must determine what trigger level is needed to obtain
iriggering on a specific waveform amplitude,

Apply the signal to the appropriate input channel connector and set the in-
put COUPLING to DC. The waveform display wili now appear {assuming the
A INTENSITY is set to a viewing level), and it will be triggered on the larger
amplitude pulses of the signal.

Once triggering is obtained, the A SEC/DiV setting may be set to a faster
sweep speed to expand the triggering pulse for making any measurements
wanted.

Use of the Add Mode

With the VERTICAL MODE set to ADD, the resulting waveform is the aige-
braic sum of the signais applied to the Channel 1 and Channel 2 Inputs
{CH t + CH 2). A pius symbol {+} appears in the readout between the CH 1
and CH 2 VOLTS/DIV setting readout to indicate that ADD is actlve. If the
CH 2 INVERT feature is turned on (iNVERT button lit), the waveform dis-
played Is the difference between the signals applied to the Channel 1 and
Channel 2 inputs. Nelther the CH 1 nor CH 2 waveform neads to be dis-
played to obtain the ADD trace, but any or ALL vertical input channels may
be displayed at the same time if wanted by the user.

When the VOLTS/DIV switches of CH 1 and CH 2 are both set to the same
setting, the total deflection factor in the ADD mode is equal to the defiec-
tion factor Indicated by either VOLTS/DIV readout. The & VOLTS- cur-
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sors may be used to make voltage measurements on the ADD trace If
either CH 1 or CH 2 is displayed along with the ADD trace {and, of course,
both CH 1 and CH 2 at the same VOLTS/DIV setting), i any voltage meas-
urement function is active, turning off CH 1 and CH 2 to display the ADRD
trace by itself causes the message *VOLTMETER SOURCE: CH 1 or 2
ONLY" to appear and cancels the measurement. If calling for a voltage
measurement with ADD displayed and neither CH 1 nor CH 2 displayed, the
CH 1 VERTICAL MODE Is turned on and the measursment Is initlalized to
the signal applied to the CH 1 Input.

Two common uses for ADD mode are: (1) providing a dc offset to bring an
ac signal riding on top of a jarge dc veoltage within the graticule viewing area
and (2) canceling out a large line-frequency signal cormponent to view some
small feature riding on the waveform in greater detail using common-mode
rejection,

The following general precautions should be observed when using ADD
mode.

a. Do not exceed the input-voltage rating of the oscilloscope or probe,

b. Do not apply signals that exceed the equivalent of about eight times
the VOLTS/DIV switch settings, since large voltages may distort the
display. For example, with a VOLTS/DIV setting of 0.5 V, the volt-
age applied to that channel should not exceed 4 V.

¢. Use CH 1 and CH 2 POSITION control settings which most nearly
position the signal on each channel to mid-screen, when viewed
separately, This ensures the greatest dynamic range for ADD
mode signal displays.

d. To have slmilar responses for both channels, use the same Input
COUPLING for both CH 1 and CH 2.

The foliowing procedure shows how to eliminate an unwantsd ac input-
power frequency signal component from the displayed signal,

a. Perform the “Initial Setup” in “CPERATCR CHECKS AND ADJUST-
MENTS” Section 4, and center the baseiine trace vertically.

b. Apply the signal of interest containing the unwanted line~frequency
component to the CH 1 input connector,

c. Apply a line~frequency signal to the CH 2 input connector. To maxi-
mize canceliation, the signal applied to the CH 2 input must be ex-
actly in phase (or exactly 180° out of phase] with the frequency
component to be canceled from the CH 1 signal.
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d. Select CH 1 and CH 2 VERTICAL MODE.
a. Set TRIGGER SQURCE switch to VERT.

f. Set both VOLTS/DIV switches to produce displays of about two or
three divisions in amplitude.

g. Adjust the CH 2 VOLTS/DIV switch and VAR controf so that the
CH 2 display is about the same amplitude as the component to be
canceled in the CH 1 waveform (see Figure 5-12A},

CH 1 SIGNAL ]
WITH UNWANTED ~ i >y
LINE FREQUENCY D Dvol i L sy

COMPONENT - - Pl

CH 2 SIGNAL P ot e, NS 4
FROM LINE 1 s A
FREQUENCY e

SOURCE

(A) CH 1 AND CH 2 SIGNALS.

SIGNAL WITH bl oo N S FOl A [
LINE FREQUENCY
COMPONENT S et Lea e ,
CANCELLED b=fms=de- S SR RS O

{B) RESULTANT SIGNAL.

B558-05

Figure 5-12. Eliminating common-mode signals.
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h.

5-28

Select ADD, and then turn on CH 2 INVERT {unless cancellation sig-
nal is already 180° out of phase). Turn off the CH 1 and CH 2 dis~
plays and slightly readjust the CH 2 VOLTS/DIV VAR control for
maximum canceliation of the line-frequency component {see Figure
5-12B).

The SEC/DIV setting may be set to a faster sweep speed to expand
the waveform, and the display ampltude may be increased by ad-
vancing both VOLTS/DIV switches and readjusting the VOLTS/DIV
VAR controis as hecessary to maintain canceliation of the undesired
signal component.
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Performance Characteristics

introduction

Electrical characteristics in Table 6-1 apply when the 2246A has been cali-
brated at an ambient temperature between +20°C and +30°C, has warmed
up at least 20 minutes, and is operating in an amblent temperature between
~-10°C and +55°C {unless otherwise notedj.

itarms listed in the “Performance Requirements” column are verifiable quali-
tative or quantitative iimits that define the measurement capabiiities of the
instrument.

Environmenial Specifications of the 22464 are in Table 6-2, and Mechanical
Specifications are in Table 6-3.

Recommended Calibration Schedule

To ensure accurate measurements, check the performance of this instru-
ment every 2000 hours of operation {once each year i used infrequently) .
When components are replaced, affected circuits may have to be read-
justed.
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Table 6~1

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

VERTICAL DEFLE

CTION SYSTEM — CH 1 AND CH 2

Deflection Factor
Range

2 my/div to 5 V/div in 1-2-5 sequence &

Accuracy (includes
ADD MODE and CH 2
INVERT)

15° C to 35°C

Within * 2%,

-10°C to 15°C
and 35°C to 55°C

Within £3% .2

Variable Range

Increases deflection factor by af least 2.5:1.

Frequency Response
(-3 dB bandwidth)

-10° C to 35°C
5 mV to § Vidiv

De to 100 MHz (at the input
probe tip).

BNC and at the

2mVv Do to 90 MHz {at the input BNC and at the
probe tip).
35°C to 55°C D¢ te 90 MMz (at the Input BNC and at the
probe tip},
AC Coupled Lower
-3 dB Point
1X Probe 10 Hz or jess.
10X Probe 1 Hz or less.

Step Response (5-division
step)

Rise Time
-10°C to 35°C
5 mVy to § V/div

3.5 ns or less (calculated) 2

2mv

3.9 ns or less (calculated).®

35°C to §5°C

3.9 ns or less (oalculated) ?

a . .
Periormance Requirement not checked in manual,

6-2
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Table 68-1 {cont)

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Delay Match {CH 1 to CH 2)

Less than 200 ps difference.

Common Mode Rejection
Ratlo (CMRR}

At least 10:1 at 50 MHz for signals of eight
divisions or less with VOLTS/DIV VAR adiusted
for best CMRR at 50 kHz.

Channel Isolation
{attenuation of
deselected channel}

2 mV/Div t0 0.5 V/Div

10 MHz 100 MHz
50 db (2316:1) | 34 dB (= 50:1)
or more or more

Channel isclation tested with eight-division
input signal,

Trace Shift as VAR
VOLTS/DIV is Turned

1 division or less.

Invert Trace Shift

1 divislon or loss.

Trace Shift Between
VOLTE/DIV Switch Positions

0.2 divisicn or less.

Trace Shift Between GND
and DC input Coupling

-10°C to 35°C

l.egs than 0.5 mV.

35°C to 55°C

Less than 2 mV 2

Positicn Range

At least £11 divisions from graticuie
centar,

Input Characteristics

Resistance 1TMO +i.0%2
Capagcitance 20 pF t1pF®
Capacitance Match

Between Any Two

VOLTS/DIV Settings 0.5 pF.

Maximum Input
Voits

400 V [de + peak ag); 800 V p-p at 10 kiHz
or less.® (See Figure 6-1.)

2 pariormance Reguirement not checked In manual.
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Tabie 6-1 {cont)

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

VERTICAL DEFLE

CTION SYSTEM — CH 3 AND CH 4

Deflection Factor

Range 0.1 V per division and 0.5 V per division.?
Accuracy

15°C to 35°C Within +2%.

-14°C to 55°C Within * 3%,

Frequency Response
(~3 dB bandwidih}

-10°C to 35°C

De to 100 MHz {at the input BNC and at the
probe tip).

35°C to B5°C

Do to 90 MHz (at the input BNC and at the
probe tip}.2

Step Response (5-division
step}

Rise Time
-10°C to 35°C

3.5 ns or less @

35°C to 85°C

3.9 ns or less @

Delay Match {(CH 3 to CH 4)

Less than 200 ps difference.

Trace Shift Between
VOLTS/DIV Settings

1 division or iess.

Positicn Range

At least ¥ 11 divisions from graticuie
center,

Channel Isoiation
(attenuation of
deselected channel)

34 dB or more at 100 MHz.

Channel isclation tested with eight-division
input signat.

input Characteristics

Reslstance

1 MO £1.0%.2

Capacitance

20 pF +1 pF2

Maxirmum input
Volts

400 V {de + peak ac); 800 V p-p at 10 kHz

or less ®  (See Figure 6-1.)

B parformance Regulrement not checked in manual.

6-4
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Table 6-1 (cont)
Electrical Characteristics

CHARACTERISTICS PERFORMANCE REQUIREMENTS

VERTICAL DEFLECTICN 8YSTEM — ALL CHANNELS

Bandwidth Limit

(-3 dB bandwidth} 20 MHz *15%.
Low Freguency Linearity

{Relative to

center screen) Within 35%.

Linearity is measured by positioning a two-
division test signal anywhere on screen and
noting the amplitude change.

TRACE SEP Controi
Position Range At least 4 divisions.

CHOP Mode Clock Rate 625 kMHz 110%.2

Detay Match {CH 1 or CH 2
toc CH 3 or CH 4} Less than 200 ps difference,

HORIZONTAL DEFLECTION SYSTEM

Sweep Range

A Sweep 0.5 s/div tc 20 ns/div in a 1-2-5 sequence B
X10 magnifier extends maximum sweep speed
to 2 ns/div.

B Sweep 5.0 ms/div to 20 ns/div in a 1-2-5 sequence ®
X10 magnifier extends maximum sweep speed
to 2 ns/div.

Accuracy Unmagnified Magnified

15°C to 35°C 2% 3%

-10°C to 15°C + 39 + 4%

and 35°C to 55°C

Sweep Accuracy applies over the center eight
divisions. Excludes the first 1/4 division or

25 ns from the start of the magnified sweep
and anything beyond the 100th magnified
divigion.

a . .
Performance Requirement not checked in manual,
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Talkie 6~1 (cont)

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

HORIZONTAL DEFLECTION SYSTEM (coni)

Sweep Linearity
(refative to center two
displayed dlvislons)

+5%,

Sweesp Linearity applies over the center eight
divisions., Excludes the first 1/4 division or
25 ns from the start of the magnified sweep
and anything beyond the 100th magnified
division

POSITION Controt Range
Normal Displays

Able to move the start of the sweep to the
right of the center vertical graticule: able
to move a time mark corresponding to the
end of the tenth division of an unmagnified
sweep to the left of the center graticule.

X-Y Displays

At least 13 divisions 2

X10 Magnifier

Registration
{X10 to X1}

Expands the normal sweep by ten times around
that portion of the sweep positioned at the
center vertical graticule line.®

0.5 division or less shift.

Variable Control Range

Centinucusly variable between calibrated
SEC/DIV settings, Extends both the A and B
sweep time per division by at least a factor
of 2.5.

Sweep Length

Greater than 10 divisions.

Deiay Time
Delay Control Range

Less than 0.1 division to 10 times the A
SEC/DIV switch setiing. Maximum value does
not exceed end of the A Sweep.

Jitter

1 part in 20,000, or less, peak-to-peak.
during a two-second time intervatl.

Deita Time
Delta Control Range

0 to greater than 8.9 divisions to the right
of setting of DELAY control, but maximum
value does not exceed end of the A Sweep.

Apgriormance Requirement not checked In manual,
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Table 6-1 (cont)

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

A AND B TRIGGER

Sensitivity—CH 1 through
CH 4: AUTO LEVEL,
NORM AND SINGLE
SEQUENCE

COUPLING
DC

Trigger sensitivity is defined as the minimum
peak-io-peak sine-wave trigger signal
amplitude requirad to show the test signal
with horizontal Jitter of iess than 3.0% of
one period (p-p viewed over two seconds),
with Trigger LEVEL control set at mid-
fevel, but not at control exiremes.

0.35 division from de to 25 MMz, increasing
to 1.0 division at 150 MMz {100 MHz in AUTO
LEVEL}.

NOISE REJECT

1.4 division from de¢ to 25 MHz; increasing
to 2.2 division at 100 MHz,

0.5 division or less will not trigger.

HF REJECT

0.35 division from dc to 58 kiHz; attenuates
signals above upper -3 dB cutoff frequency
of 70 kHz.

LF REJECT

G.35 division from 100 kHz to 25 MHz,
increasing to 1.0 division at 150 MHz

{100 MHz In AUTO LEVEL]J,; attenuates
signals below the lower ~-3dB cutoff frequency
of 50 kHz.

AC

0.35 division from 50 Hz to 25 MHz,
increasing 16 1.0 division at 150 MHz;
{100 MMz in AUTO LEVEL}; attenuates

signais below the lower -3dB cutoff frequency
of 20 Hz.

TV LINE, TV FIELD

0,5 division of composite sync will achieve
a stabie display.

Free Run Enable Frequency

AUTO and
AUTO
LEVEL

The sweep will free run if trigger source
frequency is less than 10 Hz.

In AUTO LEVEL, if the trigger source
frequency is <25 Mz, the range of the
Trigger LEVEL control may be reduced.
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Table 6-1 (cont}

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

LEVEL. Conirol Range

AUTO, NORM,
SGL SEQ

+ 20 divisions referred to the appropriate
vertical input.

This range Is sufflclent to allow triggering
at any point on a displayed waveform for all
modes except “ADD". In ADD, the com-
bined range of the two position controls
exceeds the trigger level range, making i
possible {though unlikely) to pull a signal on
screen for display but fail to trigger on it
due to Insufficient trigger level range,

AUTO LEVEL

Does not exceed the peak-to-peak amplitude
of the trigger signal that was present when
the AUTO LEVEL limits were set.

TRIGGER LEVEL
READQOUT Accuracy

#{0.3% of reading + 10% of one vertical
division].

HOLDOFF Centrol Range

Increases A Sweep holdoff time by at least
a factor of 102

FUNCTIONS WITH DIGITAL READOUT

Specifications for functlons with digital
readout are valid only when the ambient
temperature is within £ 10° C of the
temperature at the time of the last SELF
CAL. For maximum performance, a
recent SELF CAL is recommended.

VOLTMETER FUNCTIONS

DC VOLTS

Accuracy

+{3.5% of reading + 2% of one vertical
dlvision + 250 uV}.

Nermal Mode
Rejection Ratio

Greater than 50 dB at 50 or 60 Hz.

2 parformance Requirement not checked in manual,
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Table 6-1 {cont)
Eiectrical Characteristics

CHARACTERISTICS PERFORMANCE REQUIREMENTS

PLUS or MINUS Peak

Accuracy—Full
Bandwidth

25 Hz to 25 MHz t{2.0% of reading + 10% of one vertical
divisich + 1 mV}.

Greater Than
25 MMz to 100 MMzi +0.5 dB/-3 dB 11 mV, Follows the trigger
{90 MHz at 35°C system frequency responsg curve.

to 55°C)

Accuracy-—Bandwidth
Limited {25 Mz to

10 Miz) 1{2.0% of reading + 10% of one vertical
division + 0.3 mV}.

Gated Region Mini-
mum Width {when

gated) (0.2 divislon + 50 ns} or less,
PK-PK VOLTS
Accuracy-—Full
Bandwidth
25 Hz to 25 MKz +{2.0% of reading + 15% of one vertical

division + 1.5 mV}.

Greater Than
25 MHz to 100 MHz +0.58 dB/-3 dB £ 1.5 mV, Foliows the

(9C MHz at 35°C trigger system fredquency response curve,
to 55°C}

Accuracy—Bandwidth

Limited
25 Hz to 10 MHz +{2.0% of reading + 10% of one vertical

division + 0.5 mV).

Gated Region Mini-
mum Width {when
gated) (0.2 division + 50 ns) or less.
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Table §-1 {cont)

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

CURSOR FUNCTIONS

[ SEC -3l {manually
positioned cursors}

Accuracy

+(0,56% of reading + 2% of one horizontal
civision).

e~ 1/SEC = {manually
positioned cursors)

Agccuracy

Readout calculated from ¥ SEC = cursor
positions.

- VOLTS = (manually
positioned cursors)

Accuracy

+1{1.0% of reading + 2% of one vertical
division + high~frequency display errors).

7H VOLTS -5
{manually positioned
cursor}

Accuracy

+1{1.0% of reading + 2% of one vertical
divislon + high~frequency dispiay erros}.

[~ PHASE= (manually
positioned cursors)

Accuracy

Readout calculated from l& SEC - gursor
posiions,

TRACK MEASUREMENT

Position Accuracy
{Cursor position

on waveform versus
digitally displayed
measurement vaiuej

Within % .05 vertical division.

TRACK TRIG LEVEL

Positioh Accuracy
{Cursor position

on wavefcrm versus
digitally dispiayed
trigger level value}

Within * 0,08 vertical division.
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Table 5-1 (cont)

Flectrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

TRACK GROUND

Position Accuracy
(Cursor position

on waveform versus
baseline displayed
with grounded input)

Within * 0.05 vertical division.

OELTA TIME FUNCTIONS

DELTA TIME
Accuracy

+{0.5% of reading + 1.0% of one division
of the A Sweep}.

DELTA 1/TIME
Accuracy

Readouts calculated using DELTA TIME
difference.

DELTA Phase
Accuracy

Readouts calculated using DELTA TIME
difference.

Delay Accuracy, A Sweep
Trigger Point to Start of
B Sweep

+(0.5% of reading + 5.0% of one division
of the A Sweep + 25 ns).

XY OPERATION

Deflection Factors

Accuracy
Y Axis

16°C to 35°C

Same as Vertical deflection system with the
VOLTS/DIV variable controls in calibrated
detent position.2

Within £2%.

-10°C to 15°C
and 35°C to 55°C

Within * 3% 2

X Axis
15°C to 35°C

Within 3%,

-10°C to 18°C
and 35°C to 55°C

Within * 4% 2

a . N
Periormance Requirement not checked in manual,
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Table 6-1 {cont)

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Horizontal {X~Axis}
-3 dB Bandwidth

3 MHz or more.

Phase Match {DC Coupled)

*3 degrees from dc to 50 kHz.

EXTERNAL Z-AXI8 INPUT

Agctive Region Lower
Thrashold {intensity
decreases above this
voitage)

+1.8 volis or less,

Signal Required to Modu-
late ary A or B Trace

+3.8 volts or less provides noticeable modu-~
lation of a normal intensity trace.

Jsable freguency range is dec to 10 MHz.

External Z-Axis signal does not affect the
readout or the intensified zone intensity.

Maximum nput Voltage A

30 V {dc + peak ac); 30 V p-p ac at 1 kHz
or less @

input Loading

Represents less than one LSTTL load.®

PROBE ADJUST QUTPUT

Overshoot {rising and
failing edgs)

0.1% or less.

Qutput Voltage on PROBE
ADJUST Jack

0.5V t2% into 1 ML) ioad.

Repetition Rate

1 kHz t25%.

FRONTYT

PANEL SETUP MEMORY

Battery Shelf Life

5 years.

Data Retention Time

Three years or the remainder of battery
shelf life, whichever is less.?

Battery

3.0V, 1200 mAH, Type BR-2/3AE2P,
Lithium 2

WARNING —To aveid personal injury,
have battery replaced only by a qualified
service person who understands proper
handling and disposal procedures for
Lithium batteries.

Apgriormance Requirement not checked in manual,

6-12
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Table 8-1 {cont})

Electrical Characteristics

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

POWER SOURCE

Line Voltage Range

90 Vac to 250 Vac?

Line Erequency

48 Hz to 445 Hz 2

Line Fuse

2 A, 250V, slow blow?

Maximum Power
Consumption

100 Watts (155 VA) 2

CRT DISPLAY
Display Area 8 by 10 cm.2
Geometry
Vertical £1/2 minor (0.1 div) at 8 by 8 om centered
area.
Heorizontai +4/2 minor {0.1 div} at 8 by 10 om centered

area.

Trace Rotation Range

Adequate to align trace with center
horizontal graticule line,

Standard Phosphor

P31.2

Y-Axis Orthogonaiity

0.1 division or less, over eight vertical
divisions, No adjustment.

Nominal Accelerating
Voltage

i6 kv.2

OPTION 15

CH 2 Signal Out

Dynamic Range

+ 7 divisions,

Defiection Factor

10 mV/idiv inte 50 2 +10%.
20 mV/divinte T MO +10%.

3dB Bandwidth

DC to 25 MHz.

DC Offset (Adjusted)

< 0.5 div {measured at 2 mV/DIV).

A GATE Out
Cutput Voltage

3.5V to 5.25 V positive-going pulse starting
at 0 VieG.7V.

Qutput Drive

Wil supply 4 mA during Hl state, will sink
20 mA during LO state {not tested in Per-

formance Check).

&Pgrformance Requirement not checked in manual,
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VOLTS (DG + PEAKAC)

g 83
I

AN

AN

8

3

\\ 125V

£

10 kHz 50 kiHz 100 kHz 500 kHz 1 MHz 100 MHz
FﬂEQUENCY A207-26

5]

Figure 8-1, Maximum input voltage vs frequency
derating curve for the CH 1, CH 2, CH 3, and CH 4
input connectors.
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Table 6-2

Environmental Characteristics

CHARACTERISTICS

DESCRIPTION

STANDARD INSTRUMENT

Environmental
Requirements

Instrument meets or exceeds the
srvironmental requirements of MIL-T-28800D
for Type i, Class 3, Style D equipment.2

Temperature

Operating

«10°C to +55°C {+14°F to +131°F).

Non-operating

-51°C to +71°C (-B0°F to +160°F).

Tested t¢ MIL-T-28800D paragraphs
4.5,5.1.3 and 4.5.5.1.4, except in
4.5.5.1.3, steps 4 and 5 ( -10°C operating
test! are performed ahead of step 2

{-51° C non-operating test). Eguipment
shall remain off upoh return to room
armbient during step 6. Excessive conden-
sation shall be removed before operating
during step 7.

Altltude

Operating

To 4,570 m (15,000 ft). Maximum
aperating temperature decreases 1°C per
10006 ft above 5000 ft.

Non-Operating

To 15,240 m (50,000 ft}.

Humidity {Operating and
Non-cpearating!

Five cycles {120 hours} referenced to
MIL~T-28800D paragraph 4.5.5.1.2.2,
for type lil, class 3 instruments.

Non-operating and operating at 85%, -0%
to +2% relative humidity. Operating at
+30°C and +55°C for all modes of operation.
Non-operating at +30°C to +80°C.

Radiated and conducted
Emission required per
VDE $871

Meets Category B.

a .
Performance not checked in manual.
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Table 6-2 (cont)

Environmental Characteristics

CHARACTERISTICS

DESCRIPTION

Electrostatic Discharge

Withstands discharge of up 16 20kV. Test
performed with probe containing a 500 pF
capacitor with 1 k(} resistance charged to
the test voltage.

Conforms te Tektronix Standard
062-2862-00.

Vibration {operating)

15 minutes along each of 3 major axes at a
total displacement of 0.25 inch p~p (4 g at
55 Hz) with frequency varied from 10 Hz to
55 Hz In 1-minute sweeps, Hold from 10
minutes at 55 Hz in each of the three major
axas. Al major resonances must be above
55 Hz.

Bench Handling Test
{cabinet on and cabinet off)

MIL-STD-810D, Method 516.3, Procedure
V| (MIL-T-28800D, Paragraph 4.5.5.4.3).

Transportation

Packaged Vibration
Test

Meets the limits of the National Safe Transit
Assoclation test procedure 1A-B-1;
excursion of 1 inch p-p at 4.63 Hz {1.1 g}
for 30 minutes on the bottom and 30 minutes
on the side {for a total of 6O minutes).

Package Drop Test

Meets the limits of the National Safe Transit
Association test procedure 1A-B-2; 10 drops
of 36 inches.

6-16
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Table 6-3

Mechanical Characteristics

CHARACTERISTICS

DESCRIPTION

STANDARD INSTRUMENT

Weight

With Front Cover,
Accessorles, and
Accessories Pouch
{without manuai}

8.9 kg (19.5 Ib}.

With Power Cord

7.9 kg {17.3 b},

Shipping Weight
{Domaestic}

11.7 kg (25.8 Ib).

Qverall Dimensions

Height

With Feet and
Accessories Pouch
{empty}

See Figure 6-2, Dimensional drawing.

Approx. 176.5 mm (8.95 in}.

Without Accessories
Pouch

164 mm {6.44 In).

Width (with handie)

362 mm {14.25 in}.

Depth
Witk Front Cover on | 445.3 mm (17.53 in).
With Handie 52% mm (20.53 in).
Extended
Cooling Forced air clrculation; no air filter,
Finlsh Tek Blue, pebble-grain finish palnted on

aluminum cabinet.

Construction

Aluminum alloy chassis. Plastic-laminate
front panel,
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Table 6-3 {cont}
Mechanical Characteristics

CHARACTERISTICS DESCRIPTION

RACKMOUNT INSTRUMENT

Weight
Wwith Power Cord 10.0 kg {22.0 Ib).
Shipping Weight
Domestic, includes 14.2 kg (31.3 Ib).
manuai
Overall Dimensions See Figure 8-3, Dimensional drawing
Height
Qverall 168 mm {6.6 in}.
Center of 89 mm {3.5in).

mounting rail to
bottom of cabinet

From cabinet 38 mm {1.5 In}.
iop or betiom to
respective frent-
panel mounting
holes

Between front- 102 mm (4.0 in}.
panel mounting
holes

Width
Overall 483 mm {19.0 in).

Between mounting 484 mm {18.3 in).
hole centers

Between outer 427 mm (16.8 In}.
edges of
mounting rails

Between handle 450 mm (17.7 In}.
centers
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Tabile 6-3 {cont}
Mechanical Characteristics

CHARACTERISTICS DESCRIPTION
Depth

Overall 518 mm (20,35 in}.

Front panel to

rear of mounting 465 mm {18.3 in}.

rall {inside)

Front panei to 472 mm {18.8 in}.

rear of mounting
rait {outside}

randies 44 mm {1.75 in).

Reguired Clearance

dimensions
Height 2 178 mm (7 In}.
Width 2 448 mm (17-5/8 in}.
Depth 2 508 mm (20 In}.

Cooling Forced air circulation; no air filter.

Finish Tek Blue, pebble-grain finish painted on

aluminum cabinet.
Construction Aluminum alloy chassis, front-panel frame,

and rear suppori, Plastic-laminate front
panel. Glass-laminate circuit boards.
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Figure 6-2, Dimensicnal drawing, standard cabinet,
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Figure 6-3. Dimensional drawing, rackmount cabkinet (2240F1R).
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Performance Check Procedure

introduction

This Performance Check Procedure verifles the Performance Requirements
of the 2246A as listed in the Perfermance Characteristics {Sectlon 6) and
helps determine the need for readjustment. These checks may also be
used as an acceptance test or as a prefiminary troubleshoaoting aid.

You do hot have to remove the wrap-around cabinet from the 2246A to do
this procedure. Ali checks can be made with controls and connectors ac-
cessible from the outside.

Test Equipment Required

Table 7-1 lists all the test equipment required to do the Performance Check
Procedure. Test equipment specifications described are the minimum hec-
essary to provide accurate results, For test equipment operating informa-
tion, refer to the appropriate test equipment instruction manual.

When you use equipment other than that recommended, you may have to
make some changes to the test setups. If the exact example equipment in
Table 7-1 is not available, use the Minimum Specification column to deter-
mine i any other available test equipment might be adequate t¢ do the
chack.

Performance Check Interval

To ensure instrument accuracy, check the performance of the 2246A after
every 2000 hours of operation, or once each year if used infrequently. If the
checks indicate a heed for readjustment or repair, refer the instrument to a
qualified service person.

Preparation

This procedure is divided Into subsections to iet you check Iindividual sec-
tions of the instrument when it {8 not necessary to do the complete Per-
formance Check. An Equipment Required block at the beginning of each
subsection lsts the equipment from Table 7-1 that Is needed to do the
checks in that subsection.
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The initial front-panel conirol settings at the beginning of each subsection
prepare the Instrument for the first step of the subsection. Do each of the
steps in a subsection completely and in order to ensure the correct control
settings for steps that follow. To ensure performance accuracies stated in
the Performance Characteristics (Section 8], let the instrument warm up
for 20 minutes and run the SELF CAL MEASUREMENTS routine.

To run the SELF CAL MEASUREMENTS routine;

Press the top and bottom menu-item select buttons te display the SERV-
ICE MENU. Underline and select SELF CAL MEASUREMENTS. Press RUN
to start the routine, then QUIT to return to the normal oscillescope mode.

NOTE

Performance agcuracies are ensured only when the SELF CAL
MEASUREMENTS is dong AFTER the 20-minute warmup,
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Table 7-1
Tast Equipment Required
itern and Minimum Example of

Description Specification Use Test Equipment
l.eveled Frequency: 250 Vertical, hori- TEKTRONIX
Sine-Wave kHz to above 150 zontal, trigger- | $G 503 Leveled
Generator MHz. Output am- ing, measure— Sine-Wave

plitude: varlable ment bandwidth, | Generator 2

from 10 mV to and Z-Axis

8 V p-p. Output checks and

impedance: 50 {} | adjustments.

Amplitude

accuracy: con-

stant within 1.5%

of reference

frequency to

100 MHz.
Calibration Standard- Signal source TEKTRONIX
Generator amplitude signal for gain and PGS06A

levels {Dc and transient re— Calibration

Square wave): sponse chacks Genherator.@

SmvVitos0V. and adjustments.

Accuracy: £0.25%.

High-ampiiude

signal fevels: 1V

to 80 V., Repetition

rate: 1 kHz.

Fast-rise signal

level: 1 V. Repe-

tition rate: 1 MHz.

Rise time: 1 ns or

less. Flatness:

+0.5%.
Time—Mark Marker outputs: Horizontal checks| TEKTRONIX
Generator S5nsto0.5s. and adjustments.{ TG 501

Marker accuracy: Dispiay adiust- Time-Mark

+0.1%. Trigger ment. Time Generator.a

output: 1 ms to cursor checks.

0.1 us, time-

coincident with

markers.
Funection Range: less than Low-frequency TEKTRONIX
Generator 1 Hz to 1 kHz; checks, FG 502

sinusoidal output; Function

amplitiide variable
up to greater than
10 V p-p open
cireuit with do
offset adiust,

Generator 2

aﬂequlms & TM500-series power Moduie,
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Table 7-1 {cont}

ltem and Minimum Example of
Description Specification Use Test Equipment
Coaxlal Cable |impedance: 50 {) | Signal inter- Tektronix Part
(2 required} Length: 42 in, cannection, Number
Connectiors; BNC 012-G057-01.
Precisich Impedance: 50 {) | Used with PG Tektronix Part
Coaxiat Cable | Length: 36 in. 506 Calibration Number
Connectors: BNC | Generator and 012-0482-00.

SG 503 Sine-
Wave Genegrator,

Termination Impedance: 50 {} | Signal terml- Tektronix Part
{2 required) Connectors: BNC | nation. Number
014-0049-01.
10X Attenuator | Ratio: 10X, Triggering Tektronix Part
impedance: 50 {) | checks. Number
Connectors: BNC 011-0058-02.
2X Attenuater | Ratlo: 2X. Triggering Tekironix Part
impedance: 50 {) | checks. Number
Connectors: BNC 011-0066-02,
Adapter Connectors: BNC | Signal inter- Tektronix Part
maie—-to— connectlon, Number
miniature-probe 013-0084-02.
tip.
Alignment Length: t-in shaft.] Adiust TRACE Tektronix Part
Tool Bit size: 3/32 in. ROTATION pot. | Number
L.ow capacitance; | Adjust variable $03-0675-00.
insuiated. capaciters and
resistors.
Test Bandwidth: Z-Axis Response| TEKTRONIX
Oscilloscope 20 MHz. adjustment. 2246A.
Duai-Input Connectors: BNC | Signal inter- Tektronix Part
Coupler female-to-dual- connection. Number
BNC male, 067-0525-01.
T-Connector Connectors, BNC, | Signal Inter- Tektronix Part
connection. Number
103-8030-00,
Precision thput Resistance: |[input Capaci- Tektronix Part
Normalizer 1 MY Input tance adjust- Number
Capacitance: ments. 067-1128-00,
20 pF.
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Table 7-1 (cont)

ltem and

Minimum

Example of

Description Specification Use Test Equipment
TV Signal Provide Composite; Check TV TEKTRONIX
Generator TV Video and Line | Trigger circuit, TSG-100
Sync Signals, Test Signal
Generator
Dighai Do Volts Range: Power supply TEKTRONIX
Multimeter 0to 140 V. De voltage checks DMSO1A
{DMM) Voltage accuracy: i and adjustments.| Digital
$0.15%. 4 1/2~ Multimeter ®
digit dispiay.
BNC Coupling | 0,047 pF. Volimeter do Tektronix Part
Capacitor volts normal Number
mode rejection | 015-0221-00.°
ratio check.

a?iequires a TME0O-series power Module.
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INDEX TO PERFORMANCE CHECK PROCEDURE

DISPLAY
1. TRACE ROTATION .. i e e n 7-8
b 1 1o L 2’2V {0 N 7-9
VERTICAL
1. Input COUPLING Functionai Check .................... 7-10
2. CH1and CH 2 VOLTS/DIV Trace Shift . ............... 7-11
3. CH3 and CH 4 VOLTS/DIV Trace Shift ................ 7-12
4, CH 1t and CH 2 VAR VOLTS/DIV Trace Shift  .......... 7-12
5., CH 1 and CH 2 Input COUPLING Trace Shift . .......... 7-13
6. CH2INVERT Trace Shift ........ ... .. ..o i, 7-13
7. CH1and CH 2 VAR VOLTS/DIV Range ............... 7-13
8. Low Frequency Linearlty ... ... v 7-14
9. CH 1 and CH 2 Vertical Defiection Accuracy ........... 7-15
10. CH 3 and CH 4 Vertical Deflection Accuracy ........... 7-18
11. ADD Mode and CH 2 INVERT Deflection Accuracy ...... 7-17
12, Vertical POSITION Range {all channels} ................ 7-17
13, CH 1to CH 2 Sighal Delay Mateh .................. ... 7-19
14, CH 1 to CH 4 Signal Delay Match .................. ... 7-20
15. CH 3to CH 4 Signai Delay Match ............... . ..... 7-20
16. CH 1 and CH 2 Verticat Bandwidth .............. ... ... 7-20
17. CH 3 and CH 4 Vertical Bandwidth . ................... 7-21
18. SCOPE BW {Bandwidth Limit) Accuracy ......... P 7-22
18, Common-mode Rejection Ratio .............. ... . ... 7-22
20. Channel fsolatlon ... .. i e 7-23
21. AC-Coupled Lower -3 dB Point ....................0. 7-24
22. Vertical ALT and CHOP Modes .......... .ot 7-25
23, BEAM FIND Functlonal Check .......... ... ... ... ... 7-26
24, A and B Trace Separation ...........0 vt 7-26
TRIGGERING
1. 500 Hz Trigger Sensitivity ... ... oo e T-27
2. 500 kHz Trigger Sensitivity ... ... .. o i 7-28
3. 25 MMz Trigger Sensitlvity . ........ ... . oot 7-29
4. 150 MMz Trigger Sensitivity .. ... ... . i oo L. 7-~30
5. Single Sweep Mode ... ... .. i e 7-31
6. Trigger LEVEL Control Range ......... ... ... c.oivin. 7-32
7. TV Fleld Trigger Sensitivity ....... ... .. o iy 7-33
8. TV Line Trigger Sensitivity ......... ... ... ... ... 0 7-33
9. Line Trigger Functional Check .............. ... ..., .. 7-34
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HORIZONTAL
1. Aand B Sweep Length . ... ... .. . i 7-35
2, Horizontal POSITION Rahge . ... ... . i 7-36
3, VARSEC/DIV RBNGE ... it iiiinimae i 7-36
4, Magnifier Registration .. ... ... i e 7-36
5. A and B Timing Accuracy and Linearity ................ 7-37
8. A and B Magnified Timing Accuracy and Linearity ....... 7-39
7. Delay Time JITer ... ... .. i e e 7-40
8. Delay Time ACCUNBCY .. ... tiiiiiiiiriiiareeianareas 741
9. Delay Time Position Bange . ........ . oo iiiiii, 7-42
10, X-Axis Gain ACCUTracy . ... vr e 7-42
11. X=Y Phase Difference . ......... o iiieeiiiann 7-43
12, X-Axis Bandwidth ... . o e 7-43
MEASUREMENT CURSORS
1, & SEC - and &~ 1/SEC =l Cursor Accuragy .......... 7-44
2. &~ PHASE - Cursor Acouracy ........ ... 7-45
3, | VOLTS < Cursor ACCUracy ... .c.vvivnenninrenens. 7-46
4. 77 VOLTS -3 CUrsor ACGCUIESY « oo vveerreeeennns 7-48
5. Tracking Cursors Posltion Acouracy ...........0.ovuan 7-48
CH1/CH2 VOLTMETER

1. DO VOIS AGCUTESY ... i i i ire i crriaaii e 7-48
2, DC Voits Normal Mode Rejection Ratio ................ 7-49
3. +Peak, ~ Peak, and Peak-Peak Volis Acouracy ......... 750
4, 25 MHz +Peak, -Peak, and Peak-to-Peak

Volts ACCUFa0Y .. ..ot e i e 7-51
5. 100 MHz +Peak, -Peak, and Peak-to-Peak

VOlS ACCUIACY ..t i e et e s s e 7-51
B. Gated VORS ACOUIACY . ... ..ottt e 7-52

EXTERNAL Z-AXIS AND PROBE ADJUST AND AUTO SETUP

FUNCTIONS
1. Check External Z-Axis Input .. ... ... ... . i, 7-538
2. PROBE ADJUST OuIpLt . . i e 754
3. AUTO SETUP Functicnal ChecX . ......... oo iiie i, 7-54
4. Run MAKE FACTORY SETTINGS Routine .............. 7-54
OPTION 15
1. Slgnal OUtpUt . e e 7-55
2, AGATE OUlBUE . e i e s 7-58
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DISPLAY

Equipment Required (See Table 7-1)

Time~mark gensrator 50 {2 BNC coaxial cable
50 {3 BNC termination

1, TRACE ROTATION

a. Set:
READOUT {intensity} For a viewable readout
A INTEN For a viewable trace
VERTICAL MODE CH1
CH 1 VOLTS/DIV g1V
CH 1 COUPLING AC
A/B SELECT A Trigger
TRIGGER MODE AUTO LEVEL
TRIGGER SOURCE VERT
TRIGGER CPLG DC
TRIGGER SLOPE - {positive-going)
TRIGGER HOLDOFF Min
TRIGGER LEVEL 12 o'clock
Horizontal MODE A
Horizontal POSITION 12 o’ clock
A SEC/DIV 2 us
Measurements All off (press CLEAR

DISPLAY three tlmes}

FOCUS For best defined display
SCCPE BW Off

b. Position trace vertically to the center graticule line,

c. CHECK--trace rotation control range is adequate to align irace with
center graticule line using a small straight-bladed alignment tool,

d. ADJUST-trace paraliel to center horizontal graticiude ne.
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2. Geometry

a. Connect time-mark generator {TG 501} 1o CH 1 via a 50 {1 BNC coax-
lal cable and a 50 {3 BNC termination.

b. Set generator for 0.2 US time marks.
¢, Position the bottom of the CH 1 signal below the bottom graticule line.
H rmay be nacessary to increase the A intensity In order to see the time

markers.

d. CHECK—devlation of any vertical line within the center eight horizontal
divisions does not exceed 0.1 divisich (half 2 minor division).

e. Set CH 1 COUPLING to GND,

f. Position trace slowly from the bottom graticule line to the top graticuie
iine while making the following check.

Q. CHECK—bowing or tilt of baseline trace doesn't exceed 0.1 division
{half a minor division] within the eight vertical divisions.

h. Disconnect test signat from the 2248A.
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VERTICAL

Equipment Required (See Table 7-1)

l.eveled sine-wave generator
Calibration generator

Function generator

50 {) Precision BNC coaxial cable

50 {) BNC coaxial cable
80 () Termination '

Duai-input coupler

1. Input COUPLING Functional Check

a. Set:

READOUT (intensity)
A INTEN

VERTICAL MODE
CH 1 and CH 2
VOLTS/DIV

CH 1 and CH 2
lnput COUPLING
A/B SELECT
TRIGGER MODE
TRIGGER SOURCE
TRIGGER CPLG
TRIGGER SLOPE
TRIGGER LEVEL
TRIGGER HOLDOFF
Horizontal POSITION
Horlzontal MODE
SEC/DIV

FOCUS
Measurements

SCOPE BW
CH 2 INVERT

For a viewable readout
For a viewable trace
CH1and CH 2

1V

DC

A TRIGGER

AUTO LEVEL

VERT

pe

_~ {positive-golng)
12 o'clock

Min

12 o’clock

A

0.5 ms

For best defined display
All off {press CLEAR
DHSPLAY three times)
Off

Off

b. Set Vertical MODE to CH 1 {CH 2 off).

¢. Connect function generator {FG 502) sine-wave output to the CH 1
input via a 50 3 BNC coaxial cable and a 50 () BNC termination.
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Parformance Check Procedure

d.  Set function generator output for 1 kHz sine-wave signal of five divi-
slons peak-to-peak with maximum positive de offset.

e. Position the bottom of the signal to the center horizontal graticule line.,
f. Set CH 1 Input COUPLING to AC.

g. CHECK—display is roughly centered about the center horizontal
graticute line.

h. Move the test signal to the CH 2 input.
I, Set CH 2 VERTICAL MODE to on {CH 1 off},
i.  Repeat the procedure for CH 2.

k. Disconnect the test signal from the 2246A.

2. CH 1 and CH 2 VOLTS/DIV Trace Shift
a, Set:

CH1tand CH 2

VERTICAL MODE on
CH1and CH 2

VOLTS/DIV 2my
CH 1 and CH 2

Input COUPLING GND

b, Set VERTICAL MODE to CH 1 {CH 2 off}.

¢. Position trace to center horizontal graticule line.

d. Switch CH 1 VOLTS/DIV through all positions from 2 mV to 5 V,
e. CHECK—trace shift does not exceed 0.2 divisicn between steps,
{f.  Set VERTICAL MODE to CH 2 {CH 1 off}.

g. Position CH 2 trace to the center horizontal graticule line.

k., Switch CH 2 VOLTS/DIV through all positions from 2 mV to 5 V,

I.  CHECK-—trace shift does not exceed 0.2 division between steps.
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Performance Check Procedure

3. CH 3 and CH 4 VOLTS/DIV Trace Shift

a. Set VERTICAL MODE to CH 3 {CH 2 off).

b. Position trace to the center horlzontal graticule kine.
. Switch CH 3 VOLTS/DIV between 0.1 V and 0.5 V.
d. CHECK-—trace shift does not exceed one division.
e. Set VERTICAL MOCDE to CH 4 (CH 3 off],

f. Position trace to the center horizontal graticule kne.
g. Switch CH 4 VOLTS/DIV between 0.1 Vand 0.5 V.

h. CHECK-—trace shift does not exceed one division.

4. CH 1 and CH 2 VAR VOLTS/DIV Trace Shift

a. Setl:
VERTICAL MODE CH 1 {CH 4 off)
CH 1 VOLTS/DIV 2 mVv

b. Positlon trace to center graticule line.
c. Set CH 1 VAR VOLTS/DIV fully CCW.

d. CHECK--trace shiff does not exceed one division.

a. Set:
CH 1 VAR VOLTS/DIV Detent {calibrated)
VERTICAL MGDE CH 2 {CH 1 off}
CH 2 VOLTS/DIV 2 mv

§. Position trace 1o center graticule line.
g. Set CH 2 VAR VOLTS/DIV fully CCW.
h. CHECK--trace shift does not exceed one division.

i. SetCH 2 VAR VOLTS/DIV to detent (calibrated) position.
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Performance Check Procedure

5. CH 1 and CH 2 Input COUPLING Trace Shift
a. Position trace to center graticule line.
b. Set CH 2 input COUPLING to DC.

¢. CHECK—trace shift does not exceed 0.25 division.

d. Sst:
VERTICAL MCDE CH 1 {CH 2 off}.
CH 1 Input COUPLING GND

e. Position trace to center graticule iine.

f.  Set CH 1 input COUPLING to DC.

g. CHECK-—trace shift does not exceed 0.25 division.

6. CH 2 INVERT Trace Shift

a. Sst:
VERTICAL MODE to CH 2 (CH 1t off).
CH 2 input Coupling GND

b. Positlon trace to center horizental graticule line.
¢, 8Set CH 2 INVERT On,

d. CHECK—trace shift does not exceed one division.

e. Set:
CH 2 INVERT Off
CH 2 COUPLING e

7. CH 1 and CiH 2 VAR VOLTS/DIV Range
a. Set VERTICAL MODE to CH 1 {CH 2 off).

b. Posltion CH 1 trace to the center horizontal graticute line,
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Parformance Check Procedure

¢, Set:
CH 1 VOLTS/DIV 10 mv
CH 1 VAR VOLTS/DIV Fully CCW

d. Connect callbration generator (PG 508) Std Ampl output to the CH 1
input via a 50 {) precision BNC coaxial cable. Set generator to Std
Arnpl output to 50 mV.

e. CHECK—the signal amplitude is twao divisions or ‘iess.

f. Set:
CH 1 VAR VCOLTS/DBIV Detent {calibrated)
Vertical MODE CH 2 [CH 1 off)
CH 2 VOLTS/DIV 10my

g. Position CH 2 trace to the center horizontal graticule fine.
h. Move the test signal to the CH 2 input,

i. Set CH 2 VAR VOLTS/DIV fully CCW.

i.  Repeat the CHECK procedure for CH 2.

k. Set CH 2 VAR VOLTS/DIV to detent (calibrated) position.

8. Low-Frequency Linearity Check

a. Set:
VERTICAL MODE CH 1 {CH 2 off}
CH 1 VOLTS/DIV 10 mv
SCOPE BW On

b. Set caibration generator to Std Ampl cutput, 20 mV.

¢c. Move the test signal to the CH 1 input.

d. Positlon the top of the signal to top graticule line.

6. CHECK—the signai amplitude is between 1.8 and 2.1 divisicns.
f. Set bottom of the signal to bottom graticule line.
g. CHECK—the sighal amplitude is between 1.9 and 2.1 divislons.

k. Repeat the procedure for CH 2.
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Performance Check Procedure

g, CH 1 and CH 2 Vertical Deflection Accuracy
a. Set CH 2 VOLTS/DIV to 2 mV,

b. Set calibration generator to Std Amp! output, 10 mV,

¢c. Position the irace two graticule Bnes below the center horizontal
graticule line.

d. GCHECK—al positions of the VOLTS/DIV settings for correct signal-to-
graticute accuracy, using the settings in Table 7-2 for the checks.

e. St calibration generator to Std Ampl output, 10 mVv.

f.  Move the test signal to the CH 1 input,

g. Sei:
VERTICAL MODE CH 1 {CH 2 off)
CH 1 VOLTS/DIV 2 my

h.  Same as ¢ above.

i. Repeat CHECK procedure for CH 1,

Table 7-2
Signal-to~Graticule Accuracy
VOLTS/BIV Std Ampl Deflection Accy,
Setting Setting {in divisions)
z2my Wwmv 4.90 to §.10
5 mvV 20 mv 3.92 10 4.08
10 mv 50 mv 4.80 t0 5.10
20 my 100 mv 4.96 to 5.10
50 mVvV 200 mV 3.92 to 4.08
0.1V 500 mV 4.90 to 5.10
0.2V Y 4.80 t0 5,10
0.5V 2V 3.92 t0 4.08
1V 5V 4,80 to 5,10
2V 10V 4.90 to 510
5V 20V 3.842t0 4.08
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Performance Check Procedure

10.

CH 3 and CH 4 Vertical Deflection Accuracy

Set:
VERTICAL MODE CH 3 {CH 1 off)
CH 3 VOLTS/DIV 0.1V

Position the trace to the second graticule fine down from the center
horizontal graticule line.

Move the test signal to the CH 3 input.
Set calibration generator to Std Ampl output, 0.5 V.
CHECK—the signal amplitude is between 4.80 and 5,10 divisions.

Move the test signal to the CH 4 input,

Set:
VERTICAL MODE CH 4({CH 3 off)
CH 4 VOLTS/DIV 0,1V

Same as b above.

Repeat CHECK for CH 4,

Set CH 4 VOLTS/DIV to 8.5 V.

Set calibration generator to 8id Ampl output, 2 V.

CHECK—the signal amplitude is between 3.82 and 4.08 divisions.

Set:
VERTICAL MODE CH 3 {CH 4 off}
CH 3 VOLTS/DiV 0.5V

Move the test signal to the CH 3 input.
Repeat CHECK procedure for CH 3.

Disconnect the test setup from the 2246A.
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Performance Check Procedure

1.

12,

ADD Mode and CH 2 INVERT Deflection Accuracy

Set:
VERTICAL MODE ADD (all others off)
CH 1 and CH 2 VOLTS/DIV 0.1V

CH 1 and CH 2 Input COUPLING pC

Connect calibration generator Std Ampl output to the CH 1 and CH 2

inputs via a 50 () precision BNC coaxial cable and a BNC dual-input
coupier,

Set the calibration generator to Std Ampl output, 0.2 V.

Position the ADD signal to the center of the crt graticule with the CH 1
and CH 2 POSITION controls.

CHECK--that the ADD slgnhal ampiitude Is between 3.92 and 4,08 divi-
slons.

Set CH 2 INVERT On.
CHECK—the ADD signal amplitude is 0.08 division (less than half a mi-
nor graticule division) or less exciuding trace width (sweep wili free

rum} .

Disconnect the test setup from the 2248A.

Vertical POSITION Range {all channels)

Set:

A SEC/DIV 0.1 ms
VERTICAL MODE CH 1{ADD off}
CH 1 VOLTS/DiV 1V

CH 2 INVERT Off

SCOPE BW Off

CH 1 and CH 2 Input COUPLING AC

Connect leveled sine-wave generator (SG 503) output to the CH 1 and

CH 2 inputs via a 50 {) BNC coaxial cable, a 50 {1 BNC termination,
and a BNC dual-input coupler,

Position trace to center horizontal graticule line,
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Performance Check Procedure

d. Set leveled sihe-wave generator output for two-division signal at

50 kHz.

e. Set:
CH 1 VOLTS/DIV 0.1V
CH 1 POSITION Fully CW

f. CHECK-—that the bottom of the waveform is at least one division above
the center horizontal graticule line,

g. Set CH 1 POSITION fuily CCW.

h. CHECK-that the top of the waveform is at least one division below the
’ center horizontal graticule fine.

I, Set
CH 1 POSITION 12 o' clock
VERTICAL MODE CH2 {CH 1 off)
CH 2 POSITION Fully CW

j. CHECK--that the bottomn of the waveform Is at feast one division above
the center horizontal graticule line.

k. Set CH 2 POSITION fully CCW.

l.  CHECK-that the top of the waveform is at least one division below the
center horizontal graticule line.

m. Set CH 2 POSITION to 12 o'clock.

n. Move the BNC dual-lnput coupler from the CH 1 and CH 2 inputs to the
CH 3 and CH 4 inputs.

o, Set:
VERTICAL MODE CH 3 (CH 2 off)
CH3and CH 4
VOLTS/DIV g1V
CH 3 POSITION Fulty CW

p. CHECK-that the bottom of the waveform Is at least one division above
the center graticule line.

Gg. Set CH 3 POSITION fully CCW,
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Parforrmance Check Procedure

13.

CHECK—that the top of the waveform is at least one division below the
center graticule line.

Set:
CH 3 POSITION 12 o’'cleck
VERTICAL MODE CH 4 {CH 3 off}

Repeat the procedure for CH 4,
Sat CH 4 POSITICN to 12 o'clock.
Disconnect the test setup from the 2246A,

CH 1 to CH 2 Signal Delay Match

Set:

VERTICAL MODE CH 1 and CH 2 {CH 4 off)
CH1and CH 2

Input COUPLING De

CH1and CH 2

VOLTS/DIV 0.1V

SEC/DIV 20 ns

TRIGGER SOQURCE CH3

Superimpese the CH 1 and CH 2 traces at the 100% gratloule marking.

Connect callbration generator (PG 506) FAST RISE, rising-edge signal
to the CH 1 and CH 2 inputs via a 50 {} precision BNC coaxial cable, a
50 {3 BNC termination, and a BNC dual-input coupler.

Connect calibration generator TRIG OUT signal to the CH 3 Input via a
50 {} BNC coaxlal cable and a 50 {} BNC termination.

Sat the calibration generator to Fast Rise and adjust Pulse Amplitude
for five divisions of signal amplitude at 1 MHz.

Position the rising edges of the superimposed waveforms horizontally to
the center verticai graticule iine,

NOTE

it may be necessary to readjust the trigger level to display the
rising-edge signai in the Delay Match steps. This can be done by
presging the upper Trigger MODE button to cause the trigger
fevel to be automatically readjusted.
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Parformance Check Procedure

14.

15.

16,

Set X10 MAG On (for 2 ns/div sweep speed),

CHECK-that the jeading edges of the two waveforms have less than
¢.1 horizontal division separation at the center graticule line excluding
trace width.

CH 1 to CH 4 Signal Delay Match

Set VERTICAL MODE to CH 1 and CH 4 {CH 2 off).

Move the CH 2 signal to the CH 4 input connector.

Superimpose the CH 4 waveform on the CH 1 waveform,
CHECK—that the leading sdges of the two waveforms have less than
0.1 horizontal division separation at the center graticule line excluding

trace width.

CH 3 to CH 4 Signal Delay Matleh

Set:
VERTICAL MODE CH 3 and CH 4 {CH 1 off}
TRIGGER SOURCE CH 2

Move the CH 3 signal to the CH 2 input and the CH 1 trigger signal to
the CH 3 input.

Superimpose CH 3 and CH 4 waveforms at the center graticule line.

CHECK-~that the leading edges of the twe waveforms have less than
0.1 horizontai division separation at the center graticule line.

Disconnect the test setup.

CH 1 and CH 2 Vertical Bandwidth

Set:

X100 MAG Off

VERTICAL MODE CH 1 (CH 3 and CH 4 off}
SEC/DIV 0.t ms

CH 1 VOLTS/DIV 5mv

CH 1 and CH 2 Input COUPLING DC

TRIGGER SCURCE VERT

Horlzontal POSITION 12 o’'clock
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Performance Check Procedure

17.

a.

Connect leveled sine-wave generator (8G 503) output to the CH 1 in-

put via a 50 £) precision BNC ¢oaxial cable and a 50 {3 BNC termina-
tion.

Set the Leveled Sine-Wave Generator output for a six-division signal
amplitude at 50 kHz.

Set the generator Frequency Range and Frequency Variable controls
for & 90 MHz output signal.

CHECK-—the dispiayed signal amplitude is 4.2 divisions or more as the
frequency is Increased to 100 MHz.

Repeat the frequency setup and CHECK procedure for VOLTS/DIV
settings of 50 mV through 0.5 V.

Move the test signal to the CH 2 input,

Set:
VERTICAL MODE CH 2 {CH 1 off)
CH 2 VOLTS/DIV 5 mV

Repeat the complete Bandwidih check procedure for Channel 2,

CH 3 and CH 4 Vertical Bandwidth

Set:
VERTICAL MODE CH 3 [CH 2 off}
CH 3 and CH 4 VOLTS/DIV 01V

Connect leveled sine~-wave generator (SG 503) output to the CH 3 in-

put via a 50 {1 precision BNC coaxial cable and a 50 {} BNC termina-
tion.

Set the geherator output for a six-division signal display at 50 kHz.

Set the generator Frequency Range and Frequency Variable controls
for a 90 MHz cutput fregquency.

CHECK—that the signal display amplitude is 4.2 divisions or more as
the frequency Is increased to 100 MHz.

Repeat the procedure for 0.5 VOLTS/DIV setting.

2246A Operators 7-21



Parformance Chseck Procedure

18.

18,

Move the test signal to the CH 4 input.
Set VERTICAL MODE to CH 4

Repeat the procedure for CH 4,

SCORPE BW (Bandwidth Limit) Accuracy

Set:

VERTICAL MODE CH 1 {CH 4 off)
CH 1 VOLTS/DIV 10 mVv

SCCPE BW On

Move test signal from the CH 4 input to the CH 1 input.

Set leveled sine-wave generator {SG 503} output for a six-division sig~
nai amplitude at 50 kHz.

Increase the leveled sine-wave generator cutput frequency, using the
Frequency Range and Frequency Variable controis, until a signal dis-
play amplitude of 4.2 divisions is obtained.

CHECK—that the sine-wave generator cutput frequency Is between 17
MHz and 23 MHz.

Disconnect the test setup.

Common-Mode Relection Ratio

Connect leveled sine~wave generator {86 503) output to the CH 1 and
CH 2 input connectors via a 50 £ precision BNC coaxial cable, a 50 0
BAC termination, and a BNC dual-input coupler.

Set the leveled sine-wave generator output for an eight-division signal-
display amplitude at 50 kHz.

Set:

Vertical MODE ADD (CH 1 off}
CH 2 VOLTS/DIV 10 mv

CH 2 INVERT On

SCOPE BW Off
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Performance Check Procedure

20.

Adjust CH 1 or CH 2 VAR VOLTS/DIV for smallest signal ampiitude {as
needed).

Set the leveled sine-wave output frequency to 50 Miz.
Set:

VERTICAL MODE CH 1{ADD Off)

Set the leveied sine-wave output amplitude for an eight-division dis-
play.

Set the VERTICAL MODE to ADD (CH 1 off).
CHECK-~~the signal is less than 0.8 division in amplitude.

Disconnect the test setup.

Channel! Isolation

Set:

VERTICAL MODE CH 1 and CH 2 (ADD off)
CH 2 INVERT Off

CH1,CH 2 CHS3 and CH 4

VOLTS/DIV 0.1V

TRIGGER SOURCE CH 1

Connect the leveled sine-wave generator (SG 503} ocuiput to the CH 1
Input via a 50 {} precision BNC coaxlal cable and a 50 {3 BNC termina-
tlor.

Set the leveled sine-wave generator (SG 503) output for a five-division
signal display amplitude at 100 MHz.

Set CH 2, CH 3, and CH 4 VERTICAL MODE On {CH 1 off),

CHECK--display ampiitude is 0.1 division or less, excluding trace
width, on the CH 2, CH 3, and CH 4 traces.

Move sine-wave generator signal to the CH 2 input.
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Perforrmance Check Procedure

g. Set:
CH 1, CH 3, and
CH 4 VERTICAL MCDE On (CH 2 off)
TRIGGER SOURCE CH 2

h. CHECK—display amplitude is 0.1 division or less, excluding trace
width, on the CH 1, CH 3, and CH 4 traces.

I.  Move sine-wave generator signal to the CH 3 input.
j.  Set:
CH1, CH?2 andCH4
VERTICAL MODE On {CH 3 off}
TRIGGER SOURCE CH 3

k. CHECK-display amplitude is 0.1 divislon or less, excluding trace
width, on the CH 1, CH 2, and CH 4 traces,

I. Move slne-wave generator signal to the CH 4 input.
m, Set:
CH1, CH2, andCH 3
VERTICAL MODE On {CH 4 off)
TRIGGER SOURCE CH 4

n. CHECK—display amplitude is 0.1 division or iess, excluding trace
widtks, on the CH 1, CH 2, and CH 3 traces.

o. Disconnect the test setup.

21, AC-Coupled Lower -3 dB Point

a. Set:
A SEC/DIV 10 ms
VERTICAL MODE CH 1 (all others off)
TRIGGER SOURCE VERT
TRIGGER MODE NORM

b. Connect function generator {FG 502} output to the CH 1 input via a
50 £) BNC coaxial cable and a 50 {3 BNC termination.
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Performance Chack Procedure

c. Set the functicn generator output controls to produce a six-division
sihe-wave display at-10 Mz {with no dc offset).

d. Set CH 1 Input COQUPLING to AC.

e, CHECK-dispiay ampiitude is 4.2 division or more.
f. Set VERTICAL MODE to CH 2 (CH 1 off}.

g. BRepeat the procedure for CH 2.

h. Disconnect the test equipment from the 2246A,

22. Verticai ALT and CHOP Modes

a. Sst:
VERTICAL MODE CH1, CH?2,CH3, and CH 4 on
CHOP VERTICAL MODE Off {ALT mode)
CH 1 and CH 2
VOLTS/DIV 10 mv
CH 3 and CH 4
VOLTS/DIV 01V
CH 1 and CH 2 Input COUPLING DC
Horizontai MODE A
SEC/DIV 0.tms
TRIGGER MODE AUTO LEVEL

b. Position ali traces for two divisions of separation with the CH 1 trace
near the top; then In order down the graticule area with the CH 4 trace
near the bottom.

¢. Set SEC/DIV to 16 ms,

d. CHECK--~that four traces are sweeping across the screen alternately.

e. Set CHOP VERTICAL MODE On,

f. CHECK—that four traces are sweeping across the screen
simultaneously.
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23, BEAM FIND Functional Check

24,

a,

Push BEAM FIND in and hoid.

CHECK—the signal is visible and compressed fully within the graticule
area as the horizontal and vertical position controls are rotated through
thelr ranges.

Release the BEAM FIND hutton,

Set all Vertical and Herizontal POSITION controls at the 12 o'c¢lock
position.

A and B Trace Separation

Set:

A SEC/DIV 1 ms

VERTICAL MODE CH 1 (others off)
Horizontat MODE ALT

B SEC/DIV 0.5 me

AIB SELECT B

B Trigger MODE RUNS AFTER
TRACE SEP Fully CwW

Position the CH 1 trace below the center horizontal graticule line to
dispiay the separated B trace.

CHECK-—for at ieast four divisions of upward trace separation between
the B trace and the A trace.

Set TRACE SEP fully CCW.

Position the CH 1 trace above the center horizontai graticule line to
display the separated B trace.

CHECK-~for at ieast four divisions downhward trace separation of the B
trace from the A trace.
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Performance Check Procedure

TRIGGERING

Equipment Required (See Table 7-1)

Levelad sine-wave generator
50 ) BNC coaxlal cable
2X BNC attenuator

Dual-Input coupier

Functicn gensrator
10X BNC attenuator
50 {) termination

TV signai generator

1. 500 Mz Trigger Sensitivity

a.

Set:

READQUT (intensity)
A INTEN

VERTICAL MODRE
CH 1 and CH 2 Input COUPLING
CH 1 VOLTS/DIV
SCOPE BW
HMorizontal MODE

A SEC/DIV

A/B SELECT
TRIGGER MODE
TRIGGER SOURCE
TRIGGER CPLG
TRIGGER SLOPE
TRIGGER HOLDCGFF
FOCUS
Measurements

Horizontal POSITION

For a viewable readout
For a viewable trace
CH 1

DC

0.tV

On

A

fms

A Trigger

AUTO LEVEL

VERT

AC

. {positive-going)
Min

For best defined display
All off (press CLEAR
DISPLAY three times)
12 o’clock

Connect function generator {FG 502) output to the CH 1 input via a
50 {} BNC goaxial cable, and a 50 {3 BNC termination,

Set function generator {FG 502) ouiput to produce a 7.0 division sine-

wave display at 500 Mz.

Add a 10X and a 2X BNC attenuator before the 50 {} BNC termination

(for a 0.35 division display).
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NOTE

The TRIGGER LEVEL control may be used to obtain a stable dis-
play.

e. CHECK-that the display is stably triggered with DC, HF REJ, and AC
Trigger CPLG; and that the display will not irigger on NCISE REJ or LF
REJ Trigger CPLG.

f. Set:
Horizontal MODE B
TRIGGER CPLG oC
A/B SELECT B Trigger
B TRIGGER MODE NORM
B TRIGGER SCURCE VERT
8 TRIGGER SLOPE _/ [positive-going)
B SEC/DIV 0.5 ms
DELAY Time 70,0600 {minimum delay time)
B INTEN For viewable dispiay

NCTE

it may be necessary to adjust the TRIGGER LEVEL controf to ob-
tain a display.

g. CHECK--that using the Trigger LEVEL control the display can be
stably triggered in DC, HF REJ, and AC Trigger CPLG, and that the
display cannot be triggered in NOISE REJ or LF REJ Trigger CPLG.

. Disconnect the test setup from the CH 1 input.

2. 500 kHz Trigger Sensitivity

a, Set:
SCOPE BW Off
Horlzontal MODE A
A/B SELECT A Trigger
A SEC/DIV 2 i8S

b. Connect leveled sine~-wave generator {SG 503) output to the CH 1 in-
put via a 50 {} BNC ccaxiai cable and a 50 {} BNC termination.
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¢. Setleveled sine~wave generator output to produce a 7.0 division sine-
wave disptay amplitude at 500 kHz.

d. Add a 10X and a 2X BNC attenuator before the 50 {} BNC termination
(for a 0.35 division display ampiitude).

6. CHECK—that the display cannot be triggered in either HF REJ of
NOISE REJ CPLG.

f. Set:
Harlzontat MODE B
A/B SELECT B Trigger
B SEC/DIV 1 us

g. CHECK-—that the display cannot be triggered in HF REJ or NOISE REJ
CPLG by adjusting the Trigger LEVEL control.

3. 26 MMz Trigger Sensitivity

a. Set:
Horizental MODE A
A/B SELECT A Trigger
TRIGGER CPLG DeC
A SEC/DIV 50 ns

b. Remove the 10X and 2X BNC attenuators from the signal path.

c. Set leveled sine-wave generator output to produce a 7.0 division dis-
play amplitude at 25 MHz.

d. Adda 10X and a 2X BNC attenuator before the 50 {} BNC termination.

e, CHECK--that the display ls stably triggered In DC, LF REJ, and AC
Trigger CPLG; the display is not triggered in NOISE REJ and HF REJ
Trigger CPLG settings.

f. Set:
TRIGGER CPLG pc
Horlzontai MODE B
A/B SELECT B Trigger
B SEC/DiV 20 ns
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g. CHECK--that using the Trigger LEVEL control the display can be
stably triggered in DC, LF REJ, and AC Trigger CPLG; the display can-
not be triggered in NOISE REJ and HF REJ Trigger CPLG settings.

h. Set leveled sine-wave generator (SG 503) to produce a 1.4 division
dispiay at 25 MHz,

i. CHECK-—that the display ¢an be stably triggered with NQISE REJ Trig-
ger CPLG but doas not trigger with HF REJ CPLG.

j. Set:
Horizontal MODE A
A/B SELECT A Trigger

k. CHECK—that the dispiay is stably triggered with NOISE REJ Trigger
CPLG but does not trigger with HF REJ CPLG. (The Trigger LEVEL
control may be adjusted tc improve display stability in NOISE REJ
CPLG.}

4, 150 MMz Trigger Sensitivity
a. Set TRIGGER CPLG t¢ DC,

b. Set loveled sine-wave generator to produce a 1.0 division dispiay at
150 Mhz,

c. CHECK-—that the display is stably triggered in DC, LF REJ, and AC
Trigger CPLG.

d. Set:
Horizontal MODE 8
A/B SELECT B Trigger

e. CHECK—that using the Trigger LEVEL control the display can be
stably triggered in DC, LF REJ, and AC Trigger CPLG.

£, Set:
Horizontal MODE A
VERTICAL MODE CH 2 (CH 1 off}
CH2,CH3, and CH 4
VOLTS/DIV 0.1V
A/B SELECT A Trigger
TRIGGER CPLG pc
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Move test signal from CH 1 to the CH 2 input.

Set leveled sine-wave generator output to produce a 1.0 division dis-
ptay amplitude at 150 MHz.

CHECK--that a stable display can be obtained. {The Trigger LEVEL
control may be adiusted to improve the display stability.}

Repeat procedure for the CH 3 and CH 4 (turn on the appropriate
VERTICAL MODE and move the test signal as required).

Move test signal to the CH 1 input.
Set VERTICAL MODE to CH 1 {others off).
Remove the 2X BNC attenuator from the test signal path.

Ssat Leveled Sine-Wave Generator output for a 2.2 division display am-
plituds at 100 MHMz.

CHECK-that the dispiay is stably triggersd with NOISE REJ Trigger
CPLG but s not triggered with HF REJ Trigger CPLG.

Set leveled sine-wave generator output for a 0.5 divislon display ampli-
tude at 00 MHz.

CHECK-—that the display Is not triggered in NOISE REJ TRIGGER
CPLG.

Set:

TRIGGER CPLG DC
tHorizontai MODE B

A/B SELECT B Trigger

Repeat 100 MHz NOISE REJ Trigger CPLG procedure for the B
Trigger.

. Single Sweep Mode

Set:

MHorizontal MCDE A

A SEC/DIV 10 us
A/B SELECT A Trigger
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b. Remove the 10X BNC aitenuator from the test signal path.

c. Set leveled sine-wave generator output to produce a 7.0 division dis-
play amplitude at 50 kiz,

d. Adda 10X and a 2X BNC attenuator before the 50 {1 BNC termination.
{Display should stably trigger with AUTO LEVEL finding the correct
trigger leve! setting.}

e, Set:
A TRIGGER MODE NORM
CH 1 Input COUPLING GND
TRIGGER MQDE SGL. SEQ

f. CHECK-—that the Trigger READY LED turns on and remains on,

g. Set:
A INTEN 3/4 fully CW
CH 1 Input COUPLING DC {see CHECK below)}

h. CHECK—that the TRIG'D LED flashes, and the READY LED turns off
after a single sweep and readout display oceurs whan the Input COU-
PLING switches to DC.

6. Trigger LEVEL Control Range

a. Set:
TRIGGER MODE AUTO {not AUTO LEVEL)
TRIGGER LEVEL Fully CCW
A INTEN For a good viewling intensity

b. Remove 10X and 2X BNC attenuators from the test signal path.

¢. Reduce leveled sine-wave generator output level until a stably triggered
digplay is just obtainable.

d.  Set TRIGGER LEVEL fully CW.,

e. Set leveled sine~-wave generator cutput for a stabie dispiay {if neces-
sary}.

f. Set CH1VOLTS/DIVio1V.

g. CHECK—that the CH 1 signal display ampiitude is four divisions or
more (peak-to-peak). Note that the signal is not triggered.
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-d

Disconnect the test setup from the 2246A.

. TV Fieid Trigger Sensitivity

Set:

VERTICAL MODE CH 2 (CH 1 off}

CH 2 VOLTS/DIV LAY

SEC/DIV 0.2 ms

TRIGGER SLOPE . (negative-going}
TRIGGER MODE TV FiELD

Connect TV signal generator video output to the CH 2 Input via a 50 {1
BNC cable.

Set CH 2 VAR VOLTS/DIV ¢ontrot for a 0.5 division composite sync
signal.

CHECK-—~that a stable display is obtained.

Set.
CH 2 INVERT Oon
TRIGGER SLOPE .~ (positive~-going}

CHECK—that a stable display is obtained.

. TV Line Trigger Sensitivity

Set:

CH 2 INVERT - OFF

TRIGGESR SL.OPE .. {negative-going}
A SEC/DIV 2 ms

Horizontial MODE B

B SEC/DIV 20 us

A/B SELECT B

B TRIGGER MODE TV LINE

CHECK-—that a stable display is obtained for various portions of the TV
Field as the j OR DELAY control is rotated.

TRIGGER SLOPE “\. {negative-going)

2248A Operators 7-33



Performance Check Procedure

c. Set CH 2 VAR VOLTS/DIV to Detent Position (calibrated).
d. Disconnect the TV signal generator from the 2246A.

9. Line Trigger Functional Check

a. Set:
CH 2 VOLTS/DIV .1 V (without a 10X probe
attached)
Ci 2 Input COUPLING DC
A SEC/DIV 5ms
TRIGGER MODE AUTO LEVEL
TRIGGER SOQURCE LINE
TRIGGER CPLG DC

b. Connect a 10X probe to the CH 2 input connector.

¢. Attach the probe tip to a length of wire at least four inches fong. Hold
the wire near the middle portion of the instrument power cord,

d. CHECK-—that the display can be triggered In both /™ (positive-going)
and T {negative-going} slopes.

e. Disconnect the test setup.
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HORIZONTAL

Equipment Required {See Table 7-1)

Time-rmark generator
50 {} BNC termination

50 {) BNC coaxial cable

1. A and B Sweep Length
&, Set:

READCUT (intensity)
A INTEN

VERTICAL MODE
CH1and CH2
input COUPLING

CH 1 VOLTS/DIV
Morizontal MODE

A SEC/DIV
Horizenial POSITION
A/B SELECT
TRIGGER MODE
TRIGGER SOURCE
TRIGGER CPLG
TRIGGER SLOPE
TRIGGER HOLDOFF
TRIGGER LEVEL
Measurements

FOCUS

For a viewable readout
For a viewable trace
CH 1

DC

0.5V

A

2 ms

12 o’clock

A Trigger

AUTO LEVEL

VERT

AC

-/ {positive-going)
Min

12 o'clock

All off {press CLEAR
DISPLAY three times)
For best defined display

b. Connect time-mark generator (TG 501) to the CH 1 Input via a 50 0
BNC coaxlal cable and a 50 (2 BNC termination,

¢. Set generator for 2 ms time marks.

d. CHECK—sweep length of the A trace is greater than 14 divisions.

a. Sel:

Horizontal MODE
B SEC/DIV
A/B SELECT

2248A Operators
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£

TRIGGER MODE AUNS AFTER

I or DELAY Control CCW to the lowest DELAY
readout value

B INTEN For a visible display

CHECK—the Delay Time readout is ?0.000 ms, and the B Sweep
length Is greater than 10 divisions.

. Horizontal POSITION Range

Set:
Horizental MODE A
Horkzontal POSITION Fully CW

CHECK—that the start of trace positions past the center vertical
graticule line.

Set Horlzontal POSITION fully COW,

CHECK—that the 11th time marker is positioned to the left of the cen-
ter vertical graticule line.

. VAR SEC/DIV Range

Set:

SEC/DiV i ms
SEC/DIV VAR Fully CCW
Horlzontal POSITION 12 o’ clock

Set time mark generator for § ms time marks.
CHECK—the time-mark spacing is equal to or less than two divisions.

Set SEC/DIV VAR fully CW (calibrated detent).

. Magnifier Registration

Set X10 MAG on.

Position the rising edge of a time marker fo the center vertical graticule
fine.
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c. Set X10 MAG off,

d, CHECK-—for less than 0.5 division horizontal trace shift.

5. A and B Timing Accuracy and Linearity

a. Set A SEC/DIV to 20 ns.

b. Set time-mark generator for 28 ns time marks.

¢. Position the time marker peaks vertically to the center horizontal

graticule line (allows use of the minor division graticule markings as an
aid In making the accuracy checks}.

NOTE

For the fastest sweep speeds, where the time marker peaks are
rounded and not well defined, greater resolution can be achieved
by vertically centering the display and using the point where the
rising edge of the time marks cross the center horizontaf
graticule line as a reference.

d. Position the second time marker to the second vertical graticule line.

e. CHECK-that the tenth time marker is within 0.18 divisions (left or
right} of the tenth graticule line.

f. CHMECK--that the spacing of the time markers ocver any two division
interval within the center eight divisiocns does not deviate from the value
measured at the center two division by more than 0.1 division,

g. Repeat the procedure for all other A SEC/DIV settings. Use SEC/DIV
and Time Mark Generator settings in the column labeled X1 given in
Tabie 7-3, Settings for Timing Accuracy Checks.

h. Set SEC/DIV to 20 ns.

i,  Set time-mark generator for 20 ns thme marks.

| Set:
Morizontal MCDE B
B INTEN For a viewable display

k. Repeat the CHECK procedure for all the B SEC/DIV settings.
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Table 7-3

Settings for Timing Accuracy Checks
SEC/DIV Setting Time-Mark Setting
X1 X10 MAG X1 X10 MAG
20 ns 2 ns 20 ns Sns
50 ns 5ns 50 ns 5ns
0.1 ps 10 ns 0.1 ns 16 ns
0.2 us 20 ns 0.2 us 26 ns
0.5 us 50 ns 0.5 us 5¢ ns
1 ous 0.1 us 1 us 0.1 us
2 us 0.2 us 2 us 0.2 us
5 us 0.5 us 5 us 0.5 us
10 s 1 us 10 us LT
20 us 2 us 26 us 2 us
50 s S s 50 pus S us
0.1 ms 10 us 0.t ms 10 ps
0.2 ms 20 us 0.2 ms 20 us
0.5 ms 5¢ us 9.5 ms 50 ps
1 ms 8.1 ms 1ms ¢.tms
2ms 0.2 ms ms 0.2ms
ms 0.5 ms 5 ms 0.5ms
A Sweep only

10 ms 1 ms 0 ms 1ms
20 ms 2 ms 20 ms 2 ms
50 ms 5 ms 50 ms 5ms
0.1 s 10 ms 0.1 s 10 ms
0.2 s 20 ms 0.2 s 20ms
0.5 s 50 ms 0.6 s 50 ms
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6. A and B Magnified Timing Accuracy and Linearity

a.

b,

Set time-rark generator for 20 ng time marks.

Set:

Horizontal MODE A

A SEC/DIV 20 ns

Horizontal MODE B

B SEC/DIV 20 ns

X182 MAG . On {for 2 ns/div sweep speed)
CH 1 VOLTS/DIV 0.5V {use 0.2 V for the § ns

time markers if necessary)

Set the Horizontal POSITION control to 12 o'clock, and then align the
rising edge of the nearest time marker to the second vertical graticule
ine (center the display vertical},

NOTE

For the fastest sweep speeds, where the time marker peaks are
rounded and not well defined, greater resolution can be achieved
by vertically centering the display and using the point where the
rising edge of the time marks cross the center horizontal
graticule line as a reference.

CHECK-—that the rising edge of the fourth displayed time marker
crosses the center horizontal graticule fine at between 8.27 divisions
and 8.73 division from the left-most graticule iine.

CHECK~-that the spacing of the time markers over any 2.5 division
interval within the center elght divisions does not deviate frorm the value
measured at the center 2.5 divisions by more than 0.12 division. Use
the fifth vertical graticule line as a starting point for the measurement
at the center 2.5 divisions, Exciude the first 1/4 divislon or 25 ns and
any portion of the sweep past the 100th magnified division.

Set SEC/DIV t6 5 ns.

Set the Horizontai POSITION controf to 12 o'clock, and then align the
nearest time marker to the second verticai graticule line.

CHECK—that the tenth displayed time marker is within 0.24 divislon
f{left or right) of the tenth graticule line.
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. CHECK—that the spacing of the time markers over any two division
interval within the center eight divisions does not deviate from the vaiue
measured at the center two divisions by more than 8.1 division. Ex-
clude the first 1/4 division or 25 ns and any portion of the sweep past
the 100th magnified division.

i, Bepeat the timing and linearity checks for all SEC/DIV settings petwesn
10 ne and 0.5 ms. Use the SEC/DV and Time Mark Generator X10
MAG settings given in Table 7-3.

k. Set:
Horizontal MODE A
SEC/DIV 2 ns (with X10 MAG on)

i, Set time-mark generator for 5 ns time markers,

m. Repeat the magnified acouracy and linearity checks for the A Sweep at
all magnified SEC/DIV settings.

7. Delay Time Jiiter

a. Set:
X100 MAG Off
A SEC/DIV 1ms
Horlzontalt MODE ALT
SEC/DIV 0.5 us

k.  Set time-mark generator for 1 ms time marks.

c. Foslition the intensified dot to the leading edge of the 10th time marker
to digplay the rising edge on the B Trace (using the j& OR DELAY con-
troi). it may be necessary 1o reduce the A Intensity level to observe
the Intensifisd dot.

d. Set:
Horlzontal MODE B
B INTEN Fully CW {maximum intensity)

e. CHECK-—that the jitter on the leading edge does not exceed one divi-
sion over a two-second interval. Disregard slow drift.
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8. Delay Time Accuracy

a. Set:
Horizontal MODE ALT
B SEC/DIV 10 ps
TRACE SEP Fully CCW {maximum
downward position)
CH 1 POSITION ) Te display both the ALT

and the B Delayed Traces

b. Position the intensified dot to full teft position {counterclockwise rota-
tion of the [¢~ OR DELAY controf}.

c. Align the leading edge of the time marker displayed on the B trace to
the left-most [first) graticule iine, using only the Horizontal POSITION
control,

d. CHECK-—that the readout is ?0.000 ms.

e. Position the intensifled zone to the second time marker and align the
leading edge of the time marker displayed on the B Trace to the jeft-
most (first) graticule line using only the = OR DELAY control, Using the
Readout Accuracy Limits given in Table 7-4, check the delay time ac-
curacy.

£, Repeat the procedure for the 3rd through 10th time markers,

Table 7-4
Delay Time Accuracy
Time Marker Readout Accuracy Limits

1st ? 0.600 ms
2nd 0.945 ms to 1,055 ms
3rd 1.840 ms to 2.080 ms
4th 2.935 ms to 3.065 ms
5th 3,830 ms to 4.070 ms
8th 4.825 ms to 5.0756 ms
7th 5.920 ms to 6.080 ms
8th 6.915 ms to 7.085 ms
9th 7.910 ms 1o 8.090 ms
10th 8.905 ms o 9.095 ms
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9. Delay Time Position Range

10.

a,

Set time-mark generator for 0.1 ms.

Set:

A SEC/DIV 1t ms

B SEC/DIV 5 us

k- ot DELAY control CCW 1o ?6.000

CHECK-—that the intensified dot is posltioned at or before the second
time marker.

Turn the e OR DELAY control clockwise until the delay readout stops
increasing {largest number}.

CHECK-—1that the Intensified dot is positioned at or after the 98th time
marker {located at a Delay Time of 9.8 ms).

Disconnect the time-mark generator from the 2248A,

X-Axis Gain Accuracy

Set:

Horizontal MODE X-Y

VERTICAL MODE CH 2 {CH 1 off)
CH 1 and CH 2

VOLTS/DIV 10 mv

CH 1 Input COUPLING DC

CH 2 Input COUPLING GND

Connect callbration generator Std Ampl output to the CH 1 input via a
50 £} precision BNC coaxial cable.

Set calibration generator for $td Amp! output, 50 mv.

CHECK—X-Axls amplitude is hetween 4.85 and 5.15 horizontal divi-
sions,

Disconnect calibration generator,
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11.

12.

a.

X-Y Phase Difference

Set:

HORIZONTAL MODE A

VERTICAL MODE CH 1 {CH 2 off}
CH 1 Input COUPLING DC

Connect leveied sine-wave generator output to the CH 1 input via a
50 {) BNC coaxial cable and a 50 {3 BNC termination.

Set ieveled sine-wave generator output for six divisions of signal display
amplitude at 50 kHz.

Set:
Horizontal MODE X-¥
CH 1 Input COUPLING GND

Position dot to graticule center.
Set CH 1 Input COUPLING to DC.

CHECK—eilipse opening at the center is 0.3 division or less, measured
horizontally.

X-Axis Bandwidth
Set VERTICAL MODE to CH 2 {CH 1 off}.

Set leveled sine-wave generator output for six divisions of horizontal
display amplitude at 50 kHz,

Set leveled sine-wave output to 3 MHz.
CHECK—X-Axis display is 4.2 horizontal divisions or more.

Disconnect the test equipment from the 22464,
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MEASUREMENT CURSORS

Equipment Required (See Table 7-1)

Time-mark generator
50 {} BNC coaxial cable

Calibration generator
50 {} BNC termination

1. & SEC 9] and [« 1/SEC = Cursor Accuracy

&, Set:

READCUT (intensity}
A INTEN

VERTICAL MCDE
CH 1 VOLTS/DIV
CH 1 and CH 2
input COUPLING
Horizontat MGDE

A SEC/DIV

A/B SELECT
TRIGGER MODE
TRIGGER CPLG
TRIGGER SOURCE
TRIGGER SLOPE
TRIGGER HOLDOFF
CH 2 INVERT
SCOPE BW

EQCUS

NOTE

For a viewable readout
For a viewable trace
CH 1

0.5V

be

A

1 ms

A Trigger

AUTO LEVEL

bC

VERT

-~ {positive-going}
Min

Off

Off

For best defined display

tnstruments Serial Numbered BO20100 or above, go to CONFIG-
URE in the SERVICE MENU and selaect NO for INITIALIZE TIME
CURSORSIDELAYS? before performing this check.

b, Connect time-rmark generator (TG 501) output via a 50 {1 BNC coaxial
cable and a 50 {J BNC termination to the CH 1 input.

c. Set time-mark generator for 1 ms time marks.
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d. Position first time marker horizontally to the first vertical graticule fine
(left-maost edge of the graticule).

e. Press TIME button to dispiay the TIME menu,
f. Press [+ SEC -3} menu buiton to turn en time cursors.

g. Position the reference cursor 1o the second time marker and the delta
cursor to the tenth time marker.

h. CHECK--that the readout is 7.940 ms to 8,060 ms,
i. Press the TIME button to dispiay the TIME menu.
j. Set & 1/SEC -4 on,

k. Reposition the reference cursor to the sscond time marker and the
delta cursor to the tenth time rmarksr,

i CHECK—that the readout Is 124 Hz 126 Hz.

2. le PHASE - Cursor Accuracy
a. Press the TIME button to display the TIME menu.

b. Press Ik PHASE = menu selection to display the [« PHASE = and
k- SET 360°-{ menu choices.

c. Set l& SET 380°- on.

d. Position the first time marker to first graticule fine. Then position the
Reference cursor t¢ the leading edge of the third time marker and the
delta cursor to the leading edge of the ninth time-marker.

e, SET |« PHASE - on.

f. Position delta cursor {0 the leading edge of the sixth time marker.

g. CHECK--that the readout is between 177.9 and 182.1 degrees.

h. Disconnect time-mark generator,
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3, [ VOLTS - Cursor Accuracy

a.

in

Set:

CH 1 VOLTS/DIV 0.1V
SEC/DIV 0.5 ms
VOLTS CURSORS Menu On

k- VOLTS -3 CURSORS On

Select CURSOR VOLTS menu, then select & VOLTS -,

Connect cafibration generator {PG 506) output to the CH 1 input via a
50 {} precision BNC coaxial cabie.

Set calibration generator to Std Ampl 0.5 V.

Positions bottom of the signal to the second horizontal graticule line
from the bottom.

Position the reference cursor 1o the bottom of the signal and the delta
cursor to the top of the sighal (beth cursors move with the |« OR DE-
LAY conirol}.

CHECK-—that the readout is between 0.493 V and 0.507 V.

. YOLTS 9 Cursor Accuracy

Select CURSOR VOLTS menu, then select M VOLTS -3 CURSORS.

Position the - control to align the deita CURSOR with the top of the
waveform.

CHECK—that the readout is between 0,483 V 1o 0.507 V, and none of
the cursors move when the |« OR DELAY control Is rotated.

. Tracking Cursors Position Accuracy

Press CLEAR DISPLAY (press twice).
Set:

TRIGGER MODE AUTO (not AUTO LEVEL)
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¢. Press the CURSOR VOLTS button to disptay the CURSOR VOLTS
menu. Press the TO AUTO TRACKING MENU button. Press the

TRACK TRIG LVL and TRACK # buttons so that those functions are
underiined. Press the MENU QFF button to clear the menus.

d. Adjust TRIGGER LEVEL control to align trigger level cursor with the
bottom of the signal.

e, CHECK-the readout s 0.000 V £0.005 V, and the GND cursor is
aligned with the bottom of the signal,

f.  Set trigger level cursor to align with the top of the signal.
g. CHECK—the readeut Is between 0.475 V and 0.525 V.
h. Press CLEAR DISPLAY.

i. Disconnect test equipment if ending here.
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CH 1/CH 2 VOLTMETER

Equipment Required {Bee Table 7-1)

Calibration generator

Leveled sine-wave generator

Function generator

50 ) BNC coaxial cable
50 {3 BNC termination
BNC Coupiing Capacitor

1. DC Volts Accuracy
a, Set:

READOUT (Intensity)
A INTEN

VERTICAL MODE
CH {1 VOLTS/DIV
CH 2 INVERT
SCOPE BW

CH 1 Input COUPLING
Horlzontal MODE

A SEC/DIV

A/B SELECT
TRIGGER MODE
TRIGGER CPLG
TRIGGER SOURCE
TRIGGER SLOPE
TRIGGER HOLDOFF
FOCUSs

Horizontal POSITION

For a viewable readout
For a viewable trace
CH 1

50 mv

Off

Off

GND

A

1ms

A Trigger

AUTC LEVEL

oC

VERT

_/ {positive-going}
Min

For best defined dispiay
12 o'clock

b. Press the VOLTMETER button and then press DC on the menu,

6. CHECK-—ground readout is 0.0 mvV £ 1.2 mv.

d.  Set calibration generator (PG 508} internal Square Wave/DC switch to

DC.

NOTE

The PG 506 must be removed from the TM powsr supply to make
the change to dc output from the generator. Turn the power off
before removing or inserting any plug-in from the TM power sup-

ply
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6. Connhect the calibration generator Std Ampi cutput to the CH 1 input
via a 50 {) precision BNC coaxial cable,

f.  Set calibration generater for Std Ampl cutput of 50 mV de.

g. Set:
CH 1 VOLTS/DIV 10 mv
CH 1 input COUPLING ale

h. CHECK-the readout is between 49.0 mV and 51.0 mV,
i, Set CH1VOLTS/DIVto 0.1V,

j.  Set calibration generator for Std Ampt cutput 0.5 V,

k. CHECK--the readout is between (.485 V and 0.505-\/.
I, Set CH { VOLTS/DIWto 1 V.

m. Set calibration generator for Std Ampi output of 5 V.

n, CHECK-the readout is between 4.85 V and 5.05 V,

o. Disconnect Std Ampl signal from the CH 1 input.

2. DC Volts Normal Mode Rejection Ratio
a. Set SEC/DIV to 5 ms.

b, Conneci function generator (FG 502} output to the CH 1 input via a
50 {} BNC coaxial cable and a BNC coupling capacitor,

c. Set function generator for a six-division sine-wave display ampiitude at
50 Hz {with CH 1t VOLTS/DIV at 1 V).

d. Set CH 1 VOLTS/DIVtoe G2V,

e, CHECK-—that the readout is less than £0.018 V,

f.  Disconnect the function generator signal from the 2246A,
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3. +Peak, -Peak, Peak-to-Peak Volts Accuracy

a.

Set:

VERTICAL MODE CH 2 {CH 1 off}
CH 2 VOLTS/DiV 10 mv

CH 2 Input COUPLING DC

CH1/CH? VOLTMETER +PEAK

Press the VOLTMETER button and then press +PEAK from the menu,

Set the callbration generator (PG 508} Internal Square Wave/DC
Switch for a square-wave output signal.

NOTE
It Is necessary to remove the FG 506 from the TM power supply
module to set the internal Square Wave/DC switch to square-

wave output.

Connect calibration generator Std Ampi cutput to the CH 2 input via a
50 {) preclsion BNC coaxial cable.

Set calbration generator far Std Ampl cutput of 50 mVv.
CHECK—that the readout is between 47.0 mV and §3.0 mV,
Set SCOPE BW on.

CHECK-—the readout is between 47.7 mV and 52.3 mV.

Set CH 2 INVERY to ©On and select ~-PEAK from the VOLTMETER
mentut,

CHECK—the readout is between -47.7 mV and -52.3 mV.
Set SCOPE BW Off.
CHECK—the readout is between -47,0 mV and ~53.0 mV.

Set CH 2 INVERT to Off and select PK-PK from the VOLTMETER
menud.
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fn. CHECK--the readout is between 46.5 mV and 53.5 mV.

o. Disconnect calibration generator.

4. 25 MHz +Peak, - Peak, and Peak-to-Peak Volts Accuracy

a. Conneoct leveled sine-wave generator {SG 503) output to the CH 2 in-
put via a 50 } BNC coaxial cable and a 50 {3 BNC termination.

b. Set CH 2 VOLTS/DIV to 20 mV,

c. Set leveied sine-wave generator output for a readout of 100.0 mV
0.5 mY at 50 kHz.

d. Set leveled sine~wave generator output for 25 MHz.

e. CHECK-—the readout is between $5.0 mV and 105.0 mV.
f. Select -PEAK from the VOLTMETER menu.

g. CHECK—the readout is between -48.0 mV and -54.0 mV.

h. Select +PEAK from the VOLTMETER menu.

CHECK—the readout i3 between 468.0 mV and 54.0 mV.

8. 100 MHz +Peak, -Peak, and Psak-to-Peak Volts Accuracy

a. Set leveled sine wave generator (SG 503) output frequency to 100
MHz.

b. CHECK-the readout Is between 34.4 mV and 54.0 mV,

c. Select VOLTMETER to -PEAK from the VOLTMETER menu.
d., CHECK-—the readout is between -34.4 mV and -54.0 mV.
8. Select PK-PK VOLTMETER meru.

f. CHECK-the readout Is between 9.7 mV and 107.0 mV.

g. Disconnect the leveled sine-wave signal from the 2246A.
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6. Gated Volis Accuracy

a. Set:
A SEC/DIV 0.5 ms
CH 2 VOLTS/DIV 10 my

By, Press the VOLTMETER button and then select {TO GATED MEASMT
MENU) from the VOLTMETER menu. Select GATE +PEAK from the
GATED MEASMT maenu,

e. Connect calibration generator (PG 508} Std Ampt output to the CH 2

Input via a 50 £) precision BNC coaxial cable. Set the generator to Std
Amgpl output, 50 mV.

d. Set the -1 control for minimum intensified zone width (counterciock-
wise reotation).

¢. CHECK—that the width of the dot is less than 0.2 division.

f. Set the intensified dot to a positlve peak of the displayed waveforim,
using the ' OR DELAY control.

g. CHECK—the readout is between 47.0 mV and 53.0 mV.

h, Set the intensified dot to a negative peak of the displayed waveform.

i. CHECK~the readout is 0.0 mV 1 0.5 mV,

§. Disconnect the test signal from the 2246A.
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EXTERNAL Z-AXIS, PROBE ADJUST AND
AUTO SETUP FUNCTIONS

Equipment Required (See Table 7-1)

Callbration generator

Two 50 {3 BNC coaxial cables
50 {) Precislon BNC coaxial cabie

BNC T-cennector

Test oscilloscope
with a 10X probe

1. Check External 2-Axis Input
a. Set:

READCUT {Intensity)
A INTEN

VERTICAL MODE
CH 1 VOLTS/BIV
CH 2 INVERT
SCGPE BW

CH 1 input COUPLING
Horizontal MODE

A SEC/DIV

A/B SELECT
TRIGGER MODE
TRIGGER CPLG
TRIGGER SOURCE
TRIGGER SLOPE
TRIGGER HOLDOFF
FOCUS

Hortzontal POSITION

For a viewable readout
For a viewable trace
CH 1

1V

Off

Off

pe

A

0.5 ms

A Trigger

AUTO LEVEL

DC

VERT

-~ {positive-going}
Min

For best defined display
12 o'clock

b, Connect calibratien generator {PG 506} Std Ampl output to the CH 1
and the EXT Z-AXIS inputs via a 50 {3 precision BNC coaxial cable, a
BNC T-~oonnector, and two 5¢ {1 BNC coaxial cables. Set generator to

Std Ampl ouiput, 5 V.,

¢. Set A INTEN to maximum intensity.

d. CHECK-—waveform display intensity starts decreasing at 1.8 V or less
and the waveform is extremely modutated at 3.8 V,

224BA Cperators

753



Performance Check Procedure

@

-

Set A INTEN to midrange.

Disconnect the test equipment from the 2248A.

. PROBE ADJUST Output

Set:
CH 1 VERTICAL MCDE 10 mv
SEC/DIV 0.2 ms

Connect a 10X probe {o the CH 1 input connector and connect the
probe tip to the 2246A PROBE ADJUST output. {(When using Tekironix
coded probes the readout changes to .1V.}

CHECK—For a 5-division vertical display of PROBE ADJUST square-
wave signal (square-wave period Is typleally 1 ms, within 25%).

. AUTO SETUP Functional Check

Set:

CH 1 COUPLING GND
CH 1 VOLTS/DIV 2 mv
A SEC/DIV 20 ns

Press the AUTO SETUP button.

Check that the Probe Adjust waveform s stably displayed on the upper
half of the ort.

. Run MAKE FACTORY SETTINGS Routine

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

Press the down-arrow meniu buiton to underiine the INTERNAL SET-
TINGS MENU and press SELECT.

Press the down-arrow menu button once and press RUN fo run the
MAKE FACTORY SETTINGS routine.

When the routine is finished, press the CLEAR DISPLAY button to re-
turn to the normal oscilloscope mode.
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Performarnce Check Procedure

OPTION 15

Equlpment Reguired {(See Table 7-1)

Calibration generator Two 50 {) BNC coaxlal cables
Test oscilioscope 50 {1} Precision BNC coaxial cable
Level sine-wave generator Two 50 {1 BNC termination

1. Signal Output

a.

Set:

VERTICAL MODE

CH1and CH?2 On {light on)
CH 3 and CH 4 Off (light off)
8W LIMIT Off (light off)
VOLTS/DIV

CH1and CH 2 2 MV

Input Coupling

CH 1 and CH 2 GND

A and B SEC/DIV ims
TRIGGER MODE AUTO LVL
SOURCE VERT
COUPLING NQCISE REJ

Push the CH 2 VERTICAL MODE button so that light Is off.

Connect the CH 2 signal from the rear-panel CH 2 SIGNAL CUT con-
nector to the CH 1 OR X input connector via a 50 £) BNC cable.

Align the CH 1 trace to the center graticule line.
Set CH 1 input Coupling to DC.

CHECK-—-Display amplitude to 4.5 to 5.5 divisions (neglect trace
width) .

Connect & 1 kHz, 10 mV standard-amplitude signal from the Calibra-
tlon Generator to the CH 2 Input Connector via a 50 £) BNC cable.
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s,

Set CH 2 Input Coupling to DC.
Set CH 1 VOLTS/DIV to 20 mV.

CHECK--Display amplitude to 4.5 to 5.5 divisions (neglect trace
width) .

Connect a 50 {) terminator to the CH 1 Input,
Set CH 1 VOLTS/DIV to 10 mV.

CHECK—Display ampliitude to 4.5 to 5.5 divisions (neglect trace
width) .

Set CH 2 VOLTS/DIV to 0.1 V.

Connect to 50 kHz signal from the Leveled Sine-Wave Generator to the

CH 2 input connector via a 50 { precision BNC cable and a 50 {} BNC
termination.

Adjust the generator output level to produce a &-division CH 1 display.
Increase the generator frequency to 25 MHz.
CHECK--Digplay amplitude is 4.24 divisions or greater.

Disconnect the test setup.

2. A GATE Quiput

a. Sef:
SEC/DIV 0.1 ms
TRIGGER MODE Auto
HOLDOFF Minimum (CCW)
b, Connect a test osciiloscope to the A GATE OUT Connector from the
rear-pane! via 50 {3 BNC cable.
¢, CHECK-—Test oscliioscope displays a signal with a high level between
2V and 5,25V and a low level between 0V and 0.7 V.
d. CHECK—Duration of the high leve! is greater than or equai to 0.2 ms.
e. Set HOLDOFF Control to maximum {CW).
f. CHECK--Duration of the high level is greater than or equal to 2 ms.
g. Disconnect the test setup.
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Options and Accassories

OPTIONS AND ACCESSORIES

introduction

This section lists the instrurment options and accessories that were available
at the time ihis manual was published. To cbtain additional information
about these and other options and accessories, refer to a current Tektronix
Product Catalog or contact your jocal Tektronix Fleld Office or representa-
tive.

Options A1-A5 International Power Cords

Instruments are shipped with the detachable power-cord option as ordered
by the customer. Descriptive information about the International power-
cord options is provided In “Preparation for Use” subsection in Section 1.
Crder power cords only by optlon number and description. The optional
power cords available for the 2248A are as foliows:

Standard, North American 120 V, 60 Hz, 74 in.
Optich A1, Universal Euro 220V, 50 Hz, 2.5 m
Optlon A2, UK 240 V, 50 Hz, 2.5 m

Opticn A3, Australian 240 V, 50 Hz, 2.5 m
Option A4, North American 220 V, 50 Hz, 2.5 m
Optlon AS, Switzerland 220 V, 50 Hz, 2.5 m

Option 15

The 2248A Option 15 oscilioscope provides two additional output signals
from the rear of the instrument: a Channel 2 output signal and an A GATE
ocutput signal. The following paragraphs give a more detailed description of
both of these outputs. Specifications and Performance Checks are inte-
grated into the appropriate sections of this manual.

CH 2 Signal Quiput—Connector lccated on the rear-panel provides an cut-
put signal that Is a normalized representation of the Channel 2 input signal.

The output amplitude into a 1 M {2 load is approximately 20 mV per division

of input signal. into a 50 {2 load, the cutput amplitude is approximately 10
mY per division of input signal.

A GATE Qutput—Connector located on the rear-panel provides a TTL and

CMOS compatible, positive-geing gate signal that is HI during the A Sweep
and LO when the A Sweep is not running.
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Option 1R Rackmounted Instrument

When the 2246A Portable Oscilloscope is ordered with Option 1R, it is
shipped In a configuration that permits easy instaliation into a 19-inch-wide
eguipment rack, Also, an opticnal rackmounting kit may be ordered to
convert the standard 22468A to a rackmounted instrument. |nstallation
instructions for rackmounting are provided in the documentation supplied
with the rackmounting kit and the 1R Option.

Other Available Options

Cpticn 02 Front Pane! Cover and
Accessory Pouch

OGptlon 1€ C-5C Optlon 2 Camera

Option 1K K212 Portable Instrument
Cart

Optlon 17 P6408 Logic Probe included

Option 22 Two P6109 Option 1

10X voltage probes

Option 23 Two PB0628B 1X/10X
voitage probes, 6 fest

Standard Accessories

The following standard accessories are provided with each Instrument:

Part Number
2 Probes, 10X, 1.5 meter

with accessories P810% or equivalent
1 Power cord {Qption AG-AB} As ordered
1 Power cord clamp 343-1213-00
1 Cperators Manuatl 070-6556-01
1 Reference Gulde 070657601
1 CRT implosion shield,
blue plastic (installed) 337-2775-00
1 Fuse, 2 A, 25C V, slow-blow 159-0023-00
1 Accessory pouch, ziploc 004-0130-00
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Optional Accessories

The following optional accessories are recommended for use with the 2246A

Oscllloscope:

Instrument Enhancements

Protective Front-Panel Cover
Attaching Accessories Pouch
Protective Waterproof Vinyl Cover
Clear implosion Shield
Rackmounting kit

DC inverter Power Supply

2246A Service Manual

Transportation Alds

Carrying Strap
Portable instrument Cart

Cameras

Low-Cost Scope Camera
Motorized Camera
High-Performance Camera

Probes

Active Probe
Power Supply for Active Probe
Current Probes

Environmental Probe
High Voltage Probe
1X/10X Passive Probe
Subminiature 10X Probe
Ground isolation Monitor
Isolator {for floating
measurements)

Viewing Hoods

Collapsible Viewing Hood
Binocular Viewing Hood
Polarized Collapsible Viewing Hood

2246A Operators REV AUG 1939

Part Number

200-3232-00
016-0857-00
016-0848~00
337277501
2246F1R
1108
070-6555-01

346-0189-00
K212

C5 Option 02
C7 Options 03 and 30
C30B Option 01

PER02A

1101A

PE021 (1.52 mj;
Pg022 (1.52 m};
AB302/AMSE03;
AB303/AMSO3
PEOGS (1.83 m)
P600Y (2.74 m)
PE0OS3B (1.83 m)
PE130 2 my
ABIO1

AB902B

016-0592-00
016-0566-00
016-0180-00
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Appendix A

Table A-1

AUTO-SETUP Control Settings

FRONT-PANEL CONTROL

AUTO-SETUP ACTION

SCQOPE BW

Off,

X10 MAG

Off.

Horizontal POSITION

Midrange, if not within 1 division of
midrange.

The Horizontal position control does not
affect the position of the trace until moved
through the point corresponding to the
trace positicn set by AUTO SETUP.

Horizental MODE

AL if A or X-Y selected; ALTIfALT or B
selected.

TRIGGER
A/B SELECT A, if A Horizontal MODE selected by
. AUTO SETUP; otherwise B.

A MODE AUTO LEVEL.

B MODE RUNS AFTER, if ALT or B selected;
otherwise as selected.

A SOURCE VERT.

B SCURCE VERT, if ALT or B selected; otherwise
as selected.

A CPLG NOISE RiJ, if SOURCE Volts/Div is set to
2 mV by AUTO SETUP, otherwise DC.

B CPLG NOISE REJ, if SQURCE Voits/Div is set to
2 mV by AUTO SETUP, otherwise DC.

A SLOPE As selected.

B SLOPE As selected.

A LEVEL Nominally midway between peaks of A
SOURCE signal. Signal peaks must be
< {10 volts X probe multiplier).

B LEVEL Nominally midway between peaks of B

SOURCE signal, Signal peaks must be
< 4{10 voits X probe multiplier}.

CH 1 and CH 2 COUPLING
{Channel turned on)

DC, if COUPLING set to GND or DC;
otherwise AC.
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Table A-1 (cont.}
AUTO-SETUP Control Settings

FRONT-PANEL CONTROL AUTO-BETUP ACTION

VERTICAL MODE

CH 1, CH 2, and ADD CH 1 and CH 2, if ADD only was seiected;
otherwise only CH 1, CH 2, or both as
selected.

CH3,and CH 4 As selected.

CHOP/ALT CHOP if A Sweep is 0.1 ms/div or slower,
ALT if 50 us/div or faster.

CH 2 INVERT Off.
VERTICAL POSITION
CH 1 Ground level aligned with 3rd graticule

jine from top.@

CH2 Ground level aligned with 5th graticule
line from top.a

CH 3 Ground level aligned with 1st graticule
line from top.a

CH 4 Ground level aligned with 7th graticule
line from top.a

The VERTICAL POSITION controls do not
affect the position of the trace until
moved through the point corresponding

to the trace position set by AUTO SETUP.

GH 1 and CH 2 VOLTS/DIV Lowest value for which all waveform values
are within 2 divisions of ground 2

CH 3 and CH 4 VOLTS/DIV 0.5 V {plus probe factor if applicable}.?

A SEC/DIV One speed slower than the fastest speed
that dispiays one complete cycle of the
triggering signal, within the range 2 ms
to 20 ns,

Depending on input signal characteristics,
i more than one complete cycle can be
displayed at 20 ns, the A sweep may be
set to either 50 ns or 20 ns,

a
Trace and readout are displayed if channel is active when AUTO SETUP button is pressed.
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Table A-1 {cont.)

AUTO-SETUP Control Settings

FRONT-PANEL CONTROL

AUTO-SETUP ACTION

B SEC/DIV

20 ns, if A SEC/DIV was set to 20 ns or
50 ns by AUTO SETUP; otherwise two
speeds faster than A SEC/DIV.

Menu Seleciion

As selected.

CURSORS/TIME POSITION

Measurement Reinitialized

A INTEN, B INTEN,
READOUT

40% of maximum intensity, if pot rotation
is less than 28% from CCW stop; other-
wise as selected.

A intensify is set 1o 30% if Horizontal Mode
is ALT.

The A INTEN, B INTEN and READOUT
controls do not affect display intensity
uniil moved throtgh the point corres—
ponding to the intensity leveal set by the
AUTC SETUP,

TRACE SEP

Midrange If ALT or B selected; otherwise
as adjusted.

The TRACE SEP control does not affect
the trace separation until moved through
the polnt corresponding to the trace
position set by AUTO SETUP,

HOLDOFF

As adjusted.

CH 1 VAR, CH 2 VAR,
SEC/DIV VAR

As adjusted,

22464 COperators
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Table A-2

MiIN SETUP Control Settings®

B020100 and above

FRONT-PANEL CONTROL

MIN SETUP ACTION

HORIZONTAL MODE

Changes to ALT i B selected.

TRIGGER
A LEVEL, Nominally midway between peaks of A
SOURCE signal. Signal peaks must be
< (10 volts X prabe muiltiplier).
B LEVEL Nominaily midway betwaen peaks of B

SOURCE signal. Signal peaks mist be
< {10 volts X probe multiplier) .

CH 1 and CH 2 COUPLING
(Charnel turnaed on)

DC, if COUPLING set t0 GND or DC;
otherwise AC,

VERTICAL MODE
CH 1, CH 2, and ADD

CH 1 and CH 2, § ADD only was selected:
otherwise only CH 1, or CH 2, or both as
selected. .

CH 1 and CH 2 VOL.TS/DIV

Lowest vaiue for which all waveform val-
ues are within + 2 divisions of ground, b

If Horizontal MODE Is X-Y, CH 1
VOLTS/DIV is stepped down one addi-
tional setting

A SEC/DIV

One speed slower than the fastest speed
that displays one complete cycle of the
triggering signal, within the range 2 ms to
20 ns.©

Depending on input signal characteristics,
if more than one complete ¢ycle can be
displayed at 20 ns, the A sweep may be
set to either 50 ns or 20 ns.

Sms, if TV FIELD selected; 10 us, If
TV LINE selected.

B SEC/DIV

20 ns, if A SEC/DIV was set to 20 ns or
50 ns by MIN SETUP; otherwise two
speeds faster than A SEC/DIV.©

10 us, if TV LINE selected,

CURSORS/TIME POSITION

Measursment Reinitialized,

aMIN SETUP only sets those controls listed. All other front panet controls remain as set

by the user.

Trace and readout are displayed if channel Is active when MIN SETUP button Is pressed.
°Swaap speed is set the same regardiess of tha setting of the X10 Horizontal MAG

button,

A-4
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Table B-1
Factory Settings

Controls Settings
VERTICAL MODE CH 1 AND CH 2
CH 1, CH 2 INPUT COUPLING Do
CH 1, 2, 3, 4 VOLTS/DiV 0.1V
CH 2 INVERT OFF
SCOPE BW OFF
HORIZONTAL MODE A
X10 MAG OFF
A SEC/DIV G.t ms
B SEC/DiV 1us
A, B SLOPE -
A/B SELECT A
A TRIGGER MODE AUTO LEVEL
B TRIGGER MODE RUNS AFTER
A and B TRIGGER SOURCE CH1
A and B TRIGGER COUPLING bC
TRIGGER MOLDOFF As selectad
MEASUREMENTS OFF
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Table B-1 {cont.)}

Factory Settings

Controls Settings

TRACKING CURSORS As selected
MENU Displays QFF
CONFIGURE Selections:

INITIALIZE TIME CURSOR/DELAYS?® YES

PRESET TV TRIG SLOPE FOR -SYNG?® YES

All other CONFIGURE selections NO
A INTEN, B INTEN, READOQUT As selected

2 INITIALIZE TIME CURSQORE/DELAYS and PRESET TV TRIG SLOPE only available
an instruments Serial Numbered 8020100 or above,
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FACTORY STORED SETUPS

Setup #1: ADJUST FLAT TOP

CRT
A INTEN Level 25% of range
B INTEN Level Mid range
READOUT Mid range
VERTICAL
MODE CH 1 {all others off}
CH 1/CH 2 COUPLING DC
SCOPE BW ©n
CH 2 INVERT Off
CH 1/CH 2 VOLTS/DIV 10 mv*
CH 3/CH 4 VOLTS/DIV v
CH 1/CH 2 VAR VOLTS/DIV Calibrated {UNCAL off}
CH 1 POSITION Ground level at 3rd

graticute line

below center screen
CH 2 POSITION Ground level at 1st

graticule line

below center screen
CH 3 POSITION Ground level at 1st

graticule line

above ¢enter screen
CH 4 POSITION Groung level at 3rd

graticule iine

above center screen

HORIZONTAL
MODE A
X10 MAG Off
POSITION Mid range
A SEC/DIV .2 ms
B SEC/DIV 20 us
SEC/DIV VAR Calibrated {(UNCAL off)
TRACE SEP B sweep trace 2 divs below

center graticule line

*Multiply scale factor by 10 when 10X probe attached.
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TRIGGER

HOLDOFF MIN

A LEVEL Set for stable display of
a .5 V signal with
VOLTS/DIV set to .1V
{10X probe attached)

B-LEVEL Set for stable display of
a .5 V signat with
VOLTS/DIV set to .1V
(10X probe attached)

A SLOPE i

B SLOPE e

A/B SELECT A

A MODE AUTO LEVEL

A SCURCE CH 1

A COUPLING De

B MODE RUNS AFTER

B SCURCE None

B COUPLING pC

MEASUREMENTS

No measurements turned on,

Setup #2: AUTO TO 100 MHz

CRT

A INTEN Level 256% of range

B INTEN Levsl Mid range

READOUT Mid range
VERTICAL

MODE CH 1 (ali others off)

CH 1/CH 2 COUPLING 3l

SCOPE BW on

CH 2 INVERT Off

CH 1 VOLTS/DIV 20 my*

CH 2 VOLTS/DIV 10 mv*

CH 3/CH 4 VOLTS/DIV REA

CH t/CH 2 VAR VOLTS/DIV Calibrated {UNCAL off)

*Multiply scale factor by 10 when 10X probe attached.
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CH 1 POSITION

CH 2 POSITION

CH 3 POSITIGN

CH 4 POSITION

HORIZONTAL

MODE

Xi0 MAG
POSITION
A SEC/DIV

B SEC/DIV
SEC/DIV VAR
TRACE SEP

TRIGGER

HCLDOFF
A LEVEL

B LEVEL

A SLOPE

8 SLOPE
A/B SELECT
A MOGE

A SOURCE
A COUPLING
B MODE

B SOURCE

8 COUPLING

2246A Operators

Ground level at 3rd
graticule line

below center screen
Ground level at st
graticule line

below center screen
Ground level at 1st
graticule line

above center screen
Ground level at 3rd
graticule fine

above center screen

A

Off

Mid range

.2 ms

20 s

Calibrated (UNCAL off)

B sweep trace 2 divs below
center graticule line

MiN

Set for stable dispiay of
a .5 V signal with
VOLTS/DIV set to .1 V
{10X probe attached}
Set for stable display of
a2 .5 V signal with
VOLTS/DIV setto 1V
{10X probe attached!}
-

e

A

AUTO LEVEL
CH 3

DC

RUNS AFTER
None

DC
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MEASUREMENTS

VOLTMETER CH 1/CH 2
Measurement Channet

TRACK MEASMT Cursors

TRACK TRIG LVL
TRACK h Cursors

Setup #3: SELECTABLE TIME

CRT

A INTEN Level
B INTEN Level
READOUT

VERTICAL

MODE

CH t/CH 2 COUPLING
SCOPE BW

CH 2 INVERT

CH 1 VOLTS/DIV

“CH 2 VOLTS/DIV

CH 3/CH 4/VOLTS/DIV

CH 1/CH 2 VAR VOLTS/DIV

CH 1 POSITION

CH 2 POSITION

CH 3 POSITION

CH 4 POSITION

HORIZONTAL

MODE
X10 MAG
POSITION

P-PK
CH1
Enabled
Disabled
Disabled

25% of range
Mid range
Mid range

CH 1 {ail others off}
DC

On

Off

20 mv*

10 mv'*

RETA

Calibrated {UNCAL off}
Ground level at 3rd
graticule line below
center screen
Ground ievel at 1st
graticule line

below center screen
Ground level at 1st
graticule iine

above center screen
Ground level at 3rd
graticuie line

above cenier screen

A
Off
Mid range

*Multiply scale factor by 10 when 10X probe attached.
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A SEC/DIV
B SEC/DIV

SEC/DIV VAR
TRACE SEP

TRIGGER

HOLDOFF
A LEVEL

B LEVEL

A SLOPE

B SLOPE
A/B SELECT
A MODE

A SQURCE
A COUPLING
B MODE

B SOURCE

B COUPLING

MEASUREMENTS

VYOLTMETER CH 1/CH 2
Measurement Channel
TRACK MEASMTY Cursors
TRACK TRIG LVL Cursors
TRACK /7 Cursors

Gated (intensified)

Zone

Setup #4: MANUAL A VOLTS

CRT

A INTEN Level
B INTEN Level
READOUT

2246A Operators

.2 ms

20 us

Calibrated {UNCAL off}

B sweep trace 2 divs below
center graticule line

MIN

Set for stable display of
a .5V signal with
VOLTS/DIV set to .1V
(10X probe attached)
Set for stable display of
a .5 V slgnal with
VOLTS/DIV set to 1V
{10X probe attached)
e

I

A

AUTO LEVEL

CH 1

bC

RUNS AFTER

None

1o

GATED +PEAK

CH 1

Enabled

Disabled

Enabled

Starts at 7th graticule
line ends at 8th graticule
iine.

258% of range
Mid range
Mid range
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VERTICAL
MODE CH 1 {all others off)
CH 1/CH 2 COUPLING DC
SCOPE BW on
CH 2 INVERT Off
CH 1/CH 2 VOLTS/DIV 10 mv*
CH 3/CH 4 VOL.TS/DIV L1 VA
CH 1/CH 2 VAR VOLTS/DIV Calibrated {UNCAL off}
CH 1 POSITION Ground level at 3rd

graticule line below
center screen
CH 2 POSITION Ground fevel at 1st
graticule line
below center screen
CH 3 POSITION Ground level at 1st
graticule line
above center screen
CH 4 POSITION Ground level at 3rd
graticule line
above center screen

HORIZONTAL

MODE A

X10 MAG Qff

POSITION Mid range

A SEC/DIV .2 ms

B SEC/DiV 20 us

SEC/DIV VAR Calibrated (UNCAL off}

TRACE SEP B sweep trace 2 divs helow

center graticuie line

TRIGGER

HOLDOFF MIN

A LEVEL Set for stable display of

a .5 V signal with
VOLTS/DIV set to .1V
(10X probe attached)

8 LEVEL Set for stable display of
a .5 V slgnal with
VOLTS/DIV set to .1 V
{10X probe attached)

*Muitiply scale factor by 10 when 10X probe attached.
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A SLOPE

B SLOPE
A/B SELECT
A MQDE

A SCURCE
A COUPLING
B MODE

B SOURCE

B COUPLING

MEASUREMENTS

CURSOR VOLTS
Measurement Channel
TRACK MEASMT Cursors
TRACK TRIG LVL

TRACK A7 Cursors

le (reference cursor}

-3 (deita cursor)

Setup #5: SET CURSORS

CRT

A INTEN Level
B INTEN Level
READOUT

VERTICAL

MODE

CH 1/CH 2 COUPLING
SCOPE BW

CH 2 INVERT

CH 1/CH 2 VOLTS/DIV
CH 3/CH 4 VOLTS/DIV
CH 1/CH 2 VAR

CH 1 POSITION

"

i

A

AUTO LEVEL
CH 1

De

RUNS AFTER

None
DC

- VOLTS

CH 1

Disabled

Disabled

Disabled

Set to slightly above
screen center.

Set to slightly below
screen center

25% of range
Mid range
Mid range

CH 1 {all cthers off}
DC

On

Off

180 mv*

IRV

Calibrated (UNCAL off)
Ground level at 3rd
graticule line below
center screen

*Muitiply scale factor by 10 when 10X probe attached.
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CH 2 POSITION

CH 3 POSITION

CH 4 POSITION

Ground tevet at 1st
graticule kne

below center screen
Ground lavel at ist
graticule iine

above center screen
Ground level at 3rd
graticuie line

above center screen

HORIZONTAL
MODE A
X10 MAG Off
PGSITION Mid range
A SEC/DIV .2 ms
B SEC/DIV 20 us
SEC/DIV VAR Calibrated {UNCAL off}
TRACE SEP B sweep trace 2 divs below
center graticule line
TRIGGER
HOLDOFF MIN
A LEVEL Set for stabie display of
a .5 V signal with
VOLTS/DIV set to .1V
(10X probe attached)
B LEVEL Set for stable display of
a .5V signal with
VOLTS/DIV set to 1 V
{10X probe attached)
A SLOPE W
B SLOPE o
A/B SELECT A
A MQODE AUTO LEVEL
A SOURCE CH 1
A COUPLING DC
B MODE RUNS AFTER
B SOURCE None
B COUPLING BC
MEASUREMENTS
TIME - 1/8SEC -
Measurement Channel Cr 1
TRACK MEASMT Cursors Disabled
TRACK TRIG LVL Cursors Enabled
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TRACK 7 Cursors
Reference Cursor

Detta Cursor

Setup #6: ADJUST CH 1 V/D
CRT

A INTEN Level
B INTEN Level
READOQUT

VERTICAL

MODE

CH 1/CH 2 COUPLING
SCOPE BW

CH 2 INVERT

CH 1 VOLTS/DIV

CH 2 VOLTS/DIV

CH 3/CH 4 VOLTS/DIV
CH 1/CH 2 VAR

CH 1 POSITION

CH 2 POSITION

CH 3 POSITION

CH 4 POSITION

HORIZONTAL

MODE

X10 MAG
POSITION
A SEC/DIV
B SEC/DiV

2246A Operators

Disabled

Slightly left of center
graticute line

Siightly right of center
graticule line

25% of range
Mid range
Mid range

CH 1 (all others off)
DC

Oon

Off

100 mv*

10 mv*

RRA

Calibrated (UNCAL off}
Ground level at 3rd
graticule line beiow
center soreen
Ground level at 1st
graticuie line

bejow center screen
Ground level at st
graticule line

above center screen
Ground level at 3rd
graticule line

above center screen

A

Off

Mid range
.2 ms

20 ps

*Multiply scale factor by 10 when 10X probe attached.
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SEC/DIV VAR Calibrated (UNCAL off)
TRACE SEP B sweep trace 2 divs below
center graticule line
TRIGGER
HOLDOFF MIN
A LEVEL Set for stable display of
a .5 V signal with
YOLTS/DIV set to 1V
{10X probe attached)
B LEVEL Set for stable display of
a .5 V signal with
VOLTS/DIV set to .1V
(10X probe attached)
A SLOPE e
B SLOPE v
A/B SELECT A
A MODE AUTO LEVEL
A SOURCE CH 1
A COUPLING NOISE REJ
B MODE RUNS AFTER
B SOURCE Nohe
B COUPLING DC
MEASUREMENTS
TRACK MEASMT Cursors Disabled
TRACK TRIG LVL Cursors Enabied
TRACK /77 Cursors Disabled
Setup #7: SELECT DELAY
CRT
A INTEN Level 25% of range
B INTEN Level Mid range
READOUT Mid range
VERTICAL
MODE CH 1 (all others off}
CH 1/CH 2 COUPLING DC
SCOPE BW Oon
CH 2 INVERT Off
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CH 1 VOLTS/DIV
CH 2 VOLTS/DIV
CH 3/CH 4 VOLTS/DIV

CH 1/CH 2 VAR VOLTS/DIV

CH 1 POSITION

CH 2 POSITION

CH 3 POSITION

CH 4 POSITION

HORIZONTAL

MODE

X110 MAG
POSITION

A SEC/DIV

B SEC/DIV
SEC/DIV VAR
TRACE SEP

TRIGGER

HCLDOFF
A LEVEL

B LEVEL

A SLOPE

B SLOFE
A/B SELECT
A MODE

A SCURCE

2248A QOperators

50 mv*

10 mv*

A

Callbrated {(UNCAL off)
Ground level at 3rd
graticute line below
center screen
Ground level at 1st
graticule line

below center screen
Ground level at 1st
graticule line

above center screen
Ground level at 3rd
graticuie line

above center screen

ALT

Off

Mid range

.2 ms

20 ps

Calibrated {UNCAL off)
Set so that B sweep
trace is about 1.5
divisiohs below the
center graticule line,

MIN

Set for stable display of
a .b V signal with
VOLTS/DIV set to 1V
{10X probe attached)
Set for stable display of
a .5 V signal with
VOLTS/DIV set o 1V
{10X probe attached)

i a

"

A

AUTO LEVEL

CHA1

*Multiply scale factor by 10 when 10X probe attached.
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Appendix C

A COUPLING
B MODE

B SOURCE

B COUPLING

MEASUREMENTS

TRACK MEASMT Cursors
TRACK TRIG LVL Cursors

TRACK h Cursors

Setup #8: MATCH EDGES

CRT

A INTEN Leve!
B INTEN Level
READOUT

VERTICAL

MODE

CH 1/CH 2 COUPLING
SCOPE 8W

CH 2 INVERT

CH 1 VOLTS/DIV

CH 2 VOLTS/DIV

CH 3/CH 4 VOLTS/DIV
CH 1 /CH 2 VAR

CH 1 POSITION

CH 2 POSITION

CH 3 POSITION

CH 4 POSITION

DO

RUNS AFTER
CH 1

DC

Disabled
Disabled

Disabled

25% of range
Mid range
Mid range

CH 1 {all cthers off)
DC

On

Off

50 mv*

10 mv*

1V

Calibrated {UNCAL off)
Ground level at 3rd
graticuls line below
center screen
Ground level at 1st
graticule line

below centar screen
Ground level at 1st
graticule line

above center screen
Ground tevel at 3rd
graticule line

above center screen

*Multiply scale factor by 10 when 10X probe attached.

c-12
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Appendix C

HORIZONTAL

MODE

X10 MAG
POSITION

A SEC/DIV

B SEC/DIV
SEC/DIV VAR
TRACE SEP

TRIGGER

HOLDOFF
A LEVEL

B LEVEL

A SLOPE

B SLOPE
A/B SELECT
A MCDE

A SOQURCE
A COUPLING
B MODE

B SOURCE
B COUPLING

MEASUREMENTS

TIME

TRACK MEASMT Cursors
TRACK TRIG LVL Cursors
TRACK /77 Cursors
MEASUREMENT SOURCE
Reference Dslay Zone

Delta Delay Zone

2248A Operators

ALT

Off

Mid range

.2 ms

20 us

Calibrated {UNCAL off)
Set so that B sweep
trace is about 1.5
divisions below the
center graticule iine.

MIN

Set for stable display of
a .5 V signal with
VCLTS/DIV set to .1 V
{10X probe attached}
Set for stable dispiay of
a .5 V signat with
VOLTS/DIV setto .1V
(10X probe attached)
W

e

A

AUTO LEVEL

CH 1

DC

RUNS AFTER

CH 1

DC

e SEC i

Disabled

Enabled

Disabled

CH 1

Starts at beginning of 3rd
divislon.

Starts at beginning of Bth
division,
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MANUAL CHANGE INFORMATION

At Tekironix, we continually strive to keep up with
latest electronic developments by adding circuit and
component improvements to our instruments as scon as
they are developed and tested.

Sometimes, due to printing and shipping
requirements, we can’t get these changes immediately
into printed manuais. Hence, your manua! may contain
new change information on following pages.

A single change may atfect several sections. Since
the change information sheets are carried in the manuat
untit  all changes are permanently entered, some
duplication may occur. H no such change pages appear
tollowing this page, your manual is correct as printed.






Tektronie MANUAL CHANGE INFORMATION

Date: _5-8-89  Change Reference: ___C1/0589

Product 2246A OPERATORS Manual Part Number: _C70-6556-01

DESCRIPTION Product Group 46

INSTALLING THE ACCESSORY POUCH

REFER TO THE ILLUSTRATION ON THE FOLLOWING
PAGE WHILE PERFORMING THIS PROCEDURE

1. Place the oscilloscope on a table or work bench with the rear
against a firm support or wall and the front facing you.

2. Center the rear of the pouch plate and insert the rear edge of the
plate in the space between the cabinet top and the rear panel trim
(see part A of illustration).

3. Move the pouch sideways as necessary to line up the key slots
in the pouch plate with the keys on the rear panel (the plate will be
centered when aligned) and push the plate ail the way in (see part B
of Hlustration).

4. Grasp the pouch plate assembly with both hands near the front
of the assembly.

NOTE

In the next step, use only enough force to clear the front pane!
trim with the piate front edge. Excessive force will cause a per-
manent bow in the plate.

5. Push back on the plate and press down with the heels of your
hands to bow the plate enough to slide the front of the plate into the
space between the cabinet top and the front panel trim (see part C of
ilustration).

6. Move the front of the pouch as needed to line up the key slots in
the plate with the keys on the front panel.

7. Release the pressure on the plate to allow it to return to its nor-
rmal flat shape.
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MANUAL CHANGE INFORMATION

Product_2246A OPERATORS Dater _5-8-89 Change Reference; C1/2589
DESCRIPTION
KEY ALIGNMENT KEYS

ﬁ SLOTS / {UNDER TREMH

] il ]

.Y

A. CENTER THE POUCH PLATE TO ALIGN THE KEY SLOTS,

POUCH
PLATE ™\

AR
e \\@

B. PUSH THE POUCH PLATE INTO THE REAR TRIM GAP,

H

C. BOW THE PLATE AND SLIDE IT {NTO THE FRONT TRIM GAP,

Page 2 of 2




Tektronie MANUAL CHANGE INFORMATION
Date: _10-20-89 Change Reference: _C2/0883(REV)

LAY EED L EXOELEENCE
Martual Part Number: _070-8556-01

2246A OPERATORS

Product

DESCRIPTICN Product Group 46

EFFECTIVE ALL SERIAL NUMBERS

Page 6-6 HORIZONTAL DEFLECTION SYSTEM

Replace the Sweep Linearity with the following:

Sweep Linearity

0.5 s/div to 5 ns/div + 5%,
+156%

Sweep Linearity applies over the center eight
divisions. Excludes the first 1/4 division or
25 ns from the start of the magnified sweep

and anything beyond the 100th magnified
divisien.

2 ns/div

Page 1 of 1







Tekbtrone MANUAL CHANGE INFORMATION

CORANY FED 1T EXCERLENGE
Date: _11-16-89  Change Reference: C3/1189 {Rev)

Product; _2248A OPERATORS Manual Part Number: _070-6556-01
DESCRIPTION Product Group 46

EFFECTIVE ALL SERIAL NUMBERS

Page 6~-5 VERTICAL DEFLECTION SYSTEM
Replace Delay Match with the following:

Delay Match {CH t or CH 2 X400 ps difference,
to CH 3 OR CH 4)

Page 7-20
Step 14. CH 1 to CH 4 Signatl Delay Match

d. CHECK —that the leading edges of the two wavaforms have 0.2
horizontal division separation at the center graticule line excluding
trace width.
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Telkkdronixe MANUAL CHANGE INFORMATION

Date: 05-18-90Change Reference: C4/0190 (Revised)
Product _2246A OPERATORS Manual Part Number; _070-6556-01

DESCRIPTION Product Group 46

EFFECTIVE ALL SERIAL NUMBERS

SECTION?
PERFORMANCE CHECK PROCEDURE

Change Step 6. Trigger Level Control Range page 7-33.
Item ¢ to read as follows:

c. increase leveled sine-wave generator output level until & stably trig-
gered display is just obtainabte.

Change Step 2 PROBE ADJUST QOutput to read as follows:

2. PROBE ADJUST Qutput

a.  Set
Test Oscilloscope VOLTS.DIV 16 mv
Test Oscilloscope SEC/DIV 0.2 ms

b.  Connecta 10X probe to the test oscilloscope and connect the probe tip
to the 2246A PROBE ADJUST cutput.

c. CHECK—Fora0.5V{+ 2% into 1 M{} of PROBEADJUST squarewave
signal (sguare-wave period is typically 1 ms, within 25 %),

NOTE

Remember to take in to account the oscilloscope and probe
specifications when determining the accuracy of the
PROBE ADJUST square wave signal.

3. AUTO SETUP Functional Check

a. Sen
CH 1 COUPLING GND
CH 1 VOLTS/DIV my
A SEC/DIV 10ns

b, Press the AUTO SETUP button.

c. Check that the Probe Adjust waveform is stably displayed on the upper
half of the ¢,

d. Disconnect the test setup.
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Tektroni¢c MANUAL CHANGE INFORMATION

COMMIYFED T EXCELLENCE

Date: 3-20-90  Change Reference: __C5/0390
Produet  2246A Operators Manual Manual Part Number: §70-6556-01

DESCRIPTION Product Group

EFFECTIVE ALL SERIAL NUMBERS

Page 8-3
Optional Accessories

Listed below is the recommended 1X/10X switchabie probe.

Probes

1X/10X Passive Probes PE0G2B (6 fi.)
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thnixa MANUAL CHANGE INFORMATION

COMMIET TED T EXCELLENCE

Date: 05-18-90 Change Reference: €6/0590

Product; _2246A OPERATORS Manual Part Number; _070-8556-01

DESCRIPTION Product Group 46

EFFECTIVE ALL SERIAL NUMBERS

OPTION 15
Page 7-55
1.8ignal Cutput

Change Step f to read.

i CHECK-— Dispayed trace is within 0.5 divisions of the ground reference
set above {neglect frace widthy.
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Tektronic MANUAL CHANGE INFORMATION

Date; 11-26-90 Change Reference: C71190

Broduct  2248A OPERATORS . Manual Parl Number: 070-8556-01

DESCRIPTION Product Group 46

EFFECTIVE ALL SERIAL NUMBERS

Page 7-31  Step 4. 150 MHz Trigger Sensitivity

Replace parts o through s of Step 4 with parts o through u
shown below '

0. CHECK-thatthe display is stably triggered with NOISE REJ Trigger
CPLG.

p. Set leveled sine~wave generator output for a 0.5 division display
amplitude at 100 MHz,

q. CHECK—that the display is not triggered in NOISE REJ Trigger
CPLG. '

1. Set leveled sine-wave generator output for a 1.0 division display
- amplitude at 100 MHz.

5. GHECK—thattne display is not triggered in HF REJ Trigger CPLG.

t. Set
TRIGGER CPLG DC
Horizontal MODE B
A/B SELECT B Trigger

u. Repeat parts n through u for the B Trigger.
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