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OPERATORS SAFETY SUMMARY

o safaty information in this summary is for oper-
inel. Warnings and cautions wiil also
be found throughout the manual where they ap-

Measurement Specifications

Maximurn safe operating potential between probe
hon plus input circuit to earth ground shall not
42 volts dc + peak ac

'

Measur~1 terminal input common references are
connected to each other internally To avoid
measurement errors. do not connect voltages of
different potentials between input terminais com-
mons

For floating measurements above 42 volts peak.
TEKTRONIX model A63028B is recommended for
safe measurement operations.

Terms in this Manual

CAUTICN statements identify conditions or prac-
tices 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 life

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard not
immediately accessible as one reads the mark-
ings. or a hazard to property. including the equip-
ment itself.

DANGER indicates a personal injury hazard im-
mediately accessible as one reads the marking

Symbols in this Manual

cautionary or other information s to
be found. For maximum input voltage
see the T202 Electrical Characteristics
in Section 5

: This symbol! indicates where applicable

Symbols as Marked on Equipment

A ATTENTION — Refer to Manual

Power Source

Use only the Ac Power Adapter specified for prod-
uct input voltage rating. For battery operation
-ofer to ~Battery Pack” in Section 1

Do Not Operate in Explosive Atmospheres

Do Not Remove Covers or Panels

Do not remove the product covers or panels Do
not operate the product without the covers and
panels properly installed
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The T202 Oscilloscope
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GENERAL INFORMATION

Introduction

The TEKTRONIX T202 Oscilloscope is a rugged,
lightweight digital storage instrument. The instru-
ment performs voltage. time, and frequency
measurements on acquired waveforms, The T202
is a microprocessor controlled instrument and may
be powered cither from its battery pack or. using
the supplied adapter. from an ac power source.
Waveforms and measurement results are dis-
played on a Liquid-Crystal Display (LCD) with a
128 x 128 point display matrix.

The dual-channel vertical system has a 5-MHz
bandwidth with calibrated deflection factors from
0.01 volt per division to 20 volts per division. The
horizontal system has separate timing circuits for
each vertical channel and two time bases with
horizontal deflection factors from 1 hour per divi-
sion to 57 nanoseconds per division. Second per
dwision time base provides the timing speed for
the signal acquisition and delta time base expands
a selected portion of the second per division time
base to full display width.

Acquisition triggering setups can be automatically
made by the instrument or they may be user se-
lected for each of the two vertical input channels.
A selectable trigger point permits the user to set
the pretrigger and post-trigger portions of the ac-
quired waveform.

Specified points on an acquired waveform for mak-
ing voltage. timg, frequency. or phase measure-
ments are user <electable with vertical or horizon-
tal measurement cursors. Cursor measurement
results are displayed at the top and bottom of the
display. Automatic digital voltmeter and counter
measurement of the RMS voltage. mean voltage.
peak-to-peak voltage. zero-to-peak voltage, pe-
riod, and frequency of a selected vertical channel
signal is also available. Digital voltmeter and
counter measurement results are displayed in a
table format.

1-1

Acquired waveforms may be saved in any of nine
nonvolatile memories. The stored waveforms may
then be recalled at a later time to compare against
the waveforms being acquired. Time base and
trigger keyboard settings may also be saved in the
nonvolatile memory for later recall. Recalling a
frequently used setup speeds up the measurement
by reducing the number of keyboard entries
needed.

Signal processing of both input chanrels and save
reference information is available. Input Channels
or reference in any combination can be added.
subtracted, multiplied. or divided

The following items are standard accessories
shipped with the instrument.

2 Probe packages

1 AC/DC Adapter

1 Operators Manual

1 Battery Pack/Carrying Case

For information about standard accessories and a
list of the optional accessories. refer to “Options
and Accessories™ (Section 6) in this manual. For
additional information on accessories and ordering
assistance, contact your Tektronix representative
or local Tektronix Field Office.

Preparation for Use

Safety

This section tells how to prepare for and to pro-
ceed with the initial start-up of the instrument.

Refer to the Operators Safety Summary at ihe
front of this manual for power source and other
safety considerations. Before connecting the in-
strument to a power source. read both this sec-

>
£
{

ion and the Safety Summary.
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Ac/Dc Adapter

Instruments are shipped with a detachable ac/dc
adapter that plugs into an ac power-source outlet.
The adapter converts the alternating-current
source voltage to low-direct-current veltage for
the operation of the instrument. The ac/dc
adapter plugs into the instrument's power cord
receptacle as shown in Figure 1-1.

POWER \
RECEPTACLE i
5 S
AT ma
POWER - R e

CORD — —

Figure 1-1. Instrument power recep-
tacle and power cord.

Instruments are shipped with the ac/dc adapter as
ordered by the customer Information about the
available ac/dc adapter is found in “Options and
Accessories” (Section 6 of this manual).

Battery Pack

NOTE

]

atieri
r

C

ies are not included with the bat-
vack.,

tt
ery

The battery pack in the carrying case permits a
choice of battery operation of the T202 when a
source of ac power is not available. The battery
pack uses four D-size batteries. either alkaline or
rechargeable nickel-cadmium

- General Information

WARNING

The battery charger is for use with
nickel-cadmium batteries only. Other
types may explode or release hazard-
ous materials if recharged.

Controls and Indicator

See Figure 1-2 for the location of the controls,
connectors, and indicator

- - S i e

\)

T es

Figure 1-2. Battery pack controls,
connectors, and indicator.

1-4
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Power Switch—Turns the battery pack on
and off. Press in for on: press again for off.

High/Low Charge Switch—Selects charg-
ing rate for nickel-cadmium batteries. Press
in for high charging rate: press out for low
charging rate. This switch is accessible
when the battery cover is removed.

Dc Power Cord—Plugs into the instrument
power receptacle when battery operation is
required.

Dc Receptacle—Provides the connection
point for the ac/dc adapter when nickel-
cadmium batteries need to be recharged.

Power Indicator—Indicates either that bat-
tery output voltage is available or that charge
current is flowing when nickel-cadmium bat-
teries are being recharged.

WARNING

To avoid electric shock, disconnect
measuring terminals before attempting
to remove batteries.

Battery Installation

To install the batteries in the battery compart-
ment, perform the following steps:

— General Information

Remove all contents from inside the carrying
case.

Remove the retaining screw from the battery-
pack cover (see Figure 1-3)

Lift the battery pack cover and pull it out of
the slots in the side wall of the carrying case
(see Figure 1-3).

Remove any dead batteries from the battery
compartment.

WV
SLOTS ]--—‘\ RETAINING
SCREW

[ COVER

e

Silie
=
§419-04
Figure 1-3. Retaining screw and
cover.

Observe the correct polarity when in-
serting batteries in the battery com-
partment. Putting one or more of the
batteries in backwards may cause the
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Place the batteries in the battery compart-
ment. Observe the polarity indications as
shown on the bottom of the battery compart-
ment (see Figure 1-4).

Replace the battery-pack cover and accesso-
ries.

POSITIVE NEGATIVE
TERMINAL TERMINAL

6419-05

Figure 1-4. Battery compartment,

— General Information

NOTE

When operating the instrument from the
battery pack. always set the battery pack
power switch to on (button in) before
turning on the T202. Failure to do so
may result in keyboard lockup and a loss
of stored data. The keyboard lockup will
not damage the instrument or the bat-
tery pack. A lockup condition is cor-
rected by turning all the power switches
to off and using the turn-on sequence.
Stored data that is lost cannot be recov-
ered.

Turning the Instrument On

1. Setbothinstrument Input Coupling (OFF. DC.
GND. and AC) switches to OFF positions and
the battery-pack-power switch to off (button
out).

ro

Plug the dc-power cord from the battery pack
into the instrument dc-power receptacle

3. Set the battery-pack-power switch to on
(button in).

FN

Slide one or both instrument Input Coupling
switches to a coupling position (DC. GND. or
AC position).

Turning the Instrument Off

When turning the instrument off, set both Input
Coupling switches to OFF position before turning
the battery pack off. If the battery pack is mistak-
enly turned off first, reset all the power switches
to off and use the turn on sequence given in
“Turning the Instrument On” before attempting to
turn the instrument on again.

Battery Operation
In battery operating mode, the Power indicator

displays a steady licht when there is sufficient bat-
tery voltage to operate the instrument. A blinking

1-8

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Power indicator shows that the output voltage of
the batteries has dropped below 4.75 volts. At the
time the Power indicator starts to blink. there is
sufficient battery capacity remaining to operate
the instrument for about 30 minutes with both
channels being displayed at temperatures between
20°C to 30°C (68°F to 86°F).

Operating Time

How long the instrument may be operated from
the battery pack depends on the battery condition
and the instrument's operating mode. There is as
much as two-to-one difference in power require-
ment depending on operating mode. The longest
battery pack operating time is obtained when only
one channel is displayed in normal mode. With
both channels displayed. the power consumption is
increased by about 35%. Worst case occurs when
both channels are displayed and the vertical inputs
are overdriven (several volts being applied to the
input with the Volts per Division switches set at
0.01 V).

Battery life is prolonged by turning the instrument
off when not in use.

Rechargeable Batteries

WARNING

The battery charger is for use with
nickel-cadmium batteries only. Other
types may explode or release hazard-
ous materials if recharged.

Before recharging the nickel-cadmium batteries.

the high/low charae switch needs to be set to
match the ampere-hour rating of the batteries.

— General Information ———————— 1-Q

Do not leave high/low charge switch in
high position (button in) if 1 ampere-
hour batteries are used. Too high
charge current will damage the batter-
ies.

To recharge batteries with a 1 ampere-hour ca-
pacity. set the high/low ct.arge switch to low posi-
tion (button out). To recharge batteries with 4
ampere-hour capacity, set the high/low charge
switch to high position (button in).

Connect the ac/dc adapter from the ac source to
the battery pack dc receptacle. Set the battery-
pack power switch to off. The Power indicator
shows that the charge circuit is on. The charge
current is a continuous trickle charge for batteries
that are rated at 1 ampere-hour or higher.

Full recharge time for batteries with 1 ampere -
hour charge rate is about 12 to 14 hours. For high
capacity batteries. full recharge charge time is
about 24 to 30 hours. A recharge time of 10 to 16
heurs will allow the instrument to operate for one
hour with normal operating conditions

Storage

A battery pack not being used for three weeks or
more should have the non-chargeable batteries
{alkaline batteries) removed from the battery
compartment. Alkaline batteries :ft unused in the
Battery pack over a period of time may corrode
and damage the interior of the battery compart-
ment.
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Plastic Cover
NOTE

The plastic cover is factory installed to
protect the instrument front panel from
being damaged during shipment To
avoid damaging the plastic cover. do not
adjust the position of the cover without
first removing it from the instrument.

The plastic cover may be used either as a stand or
as a protective shield when the instrument is not
being used.

To use the cover as a stand. perform the following
procedure to adjust it to the desired viewing angle

1. Place the instrument down on a flat surface
with the front panel up.

2. Using both thumbs. gently pry both plastic
cover locking hinges out far enough to remove
the plastic cover from the instrument side-
panel securing lugs.

3. Turn the cover over with the locking hinges up
and place it on a flat surface.

4. Lay the instrument (front panel up) on the
cover with the securing lugs resting on top of
the locking hinges.

5. Pry one of the cover locking hinges out slightly
and tilt the instrument to the desired viewing
position.

8. Place the instrument between the two locking
hinges and insert one of the instrument secur-
ing lugs into the plastic cover iocking hing

~

Snap the other cover locking hinge over the
side-panel securing lug

— General Information =————————————— {-11

Power-Up Checks

The instrument does power-up checks when first
turned on. These checks provide the user with a
means to verify that the instrument is fully func-
tional. Normally. no faults are found during the
cnecks. and the instrument will enter the normal
cperating mode. If a power-up check rails. the in-
strument displays the “CONTACT SERVICE"
message on the dispiay

Repackaging

If the instrument is shipped by commercial trans-
portation. use the original packaging material. If
the original packaging cannot be used. repackage
the instrument as follows

t Obtain a corrugated cardboard shipping car-
ton having inside dimensions at least six
inches greater than the instrument. The car-
ton test strength <hould be at least 200
pounds.

2 if the package is being shipped to a Tektronix
Factory Service Center for Warranty service
attach a tag to the instrument showing the
foliowing: owner of the instrument (with ad-
dress). the name of a person who can be
contacted. the complete instrument type and
serial number. and a description of the serv-
ice required

(P

Wrap the instrument with polyethylene sheet-
ing or equivalent to protect the outside finish
and to prevent packing materials from getting
into the instrument

Fes

Cushion the instrument on all sides by using
packing material or urethane foam between
the carton and the instrument Allow three
inches of packing material on all sides.

[*]]

Seal the carton with shipping tape or with an
industrial stapler

B Mark the address of the Tektronix Service

Center and the return address on the carton.
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CONTROLS, CONNECTORS, AND LCD Display—The display area is 6.4 by 6.4

INDICATORS aisions.
LCD Contrast Control—Adjusts the display
The following descriptions are intended to familiar- contrast for the best viewing. The LCD Con-
ize the operator with the location and use of the trast control is adjusted after finding the best
instrument's controls. connectors. and indicators. viewing position for the instrument. This ad-
justment is located at the bottom of the in-
Input and Display strument to the left of the power receptacle.

Refer to Figure 2-1 for the locations of the input ] o I l o l l o l

controls, connectors and display.

CH 1 INPUT and CH 2 INPUT Connec- / o EXT TRIG CH 2
tors—Provide for application of signals to the T .. -1 N L S o
vertical deflection system. { NPT PLUS FLOATING STVE ;
i ZERO VOLTS BETWEEN BNC COMMONY |
A | B
EXT TRIG INPUT Connector—Provides for ! . i
connection of external signals to the trigger f Tektronix T202
circuit x[ = i
, , Hoe | oc |
Channel Input Coupling Switches—Select iMano | u:g
the method of coupling the input signal to the Hire | :
Channel 1 and Channel 2 vertical amplifiers. 1{
or removes the channels from the display. oo 1]
 RHES jo2lllf
OFF—Turns the selected channel off, if both L % t % |l
Input Ceupling switches are in OFF position. i;g 20 | a2
the instrument is turned off. H 3 1
s | s
23R I
DC—Passes all frequency components of the b z% 5N IR IR U
input signal to the vertical deflection system. fvons s A e v%’i;s | |
oiv

GND-—Grounds the input of the vertical de-
flection system to provide a zero {ground)
reference voltage display (does not ground
the input signal}.

AC—Capacitively couples signals to the verti-
cal deflection system. The dc component of
the input signal is blocked.

VOLTS/DIV Switches—Select the Channel
1 and Channel 2 vertical deflection factor
from 0.01 V per division to 20 V per division in
a 1-2-5 segquence.

6419-06

Figure 2-1. Connectors, controls, and
display.

2-1 2-2
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Most front-panel keys performs a dual

function.

The first function is indicated

by the character(s) above the key. The
second functicn is indicated by the char-

acter(s) on the side of the key.

Channel 1 and Channel 2 Vertical and

Horizontal Keys

Refer to Figure 2-2 for the locations of the vertical

and horizontal keys.

POS WAVEFORM
INVERT
v O

POS READOUT

VAR VOU'S

f&aD

StC Oy

S TIME
nnw[:]
N Dt

Figure 2-2.

keys.

POS WAVEFORM
D INVERT
N 03

POS READOUT

VAR VOLTS
Oea
SEC DIV

A TiMi
EXPAND
L

6418-07

Vertical and horizontal

[POS WAVEFORM | Keys—Start the in-

struction

waveform.

positioning  the

[INVERT ON/OFF] Keys—invert the input

signals.

— Controls, Connectors, Indicators ='2-3

[POS READOUT | Keys—Start the instruc-

tion for the channel data readout to be
scrolied across the display and vertically posi-
tioned on the display.

VAR VOLTS | Keys—Start the instruction

to vertically expand or compress the display
waveform.

Keys—Return the display waveform to
original volts per division setting.

SEC/DIV | Keys—Start the timing instruction

for the display waveform.

LA _TIME EXPAND ON/OFF| Keys—Turn

delta time base on and off. Delta time base is
used to expand a selected portion of the
waveform record to a full display. The X cur-
sors are used to select the portion of the
waveform record to be expanded

Trigger Keys

Refer to Figure 2-3 for the locations of the trigger

keys

2-4

TRIG STURCE SLOPE
“d

IRG CEvEL Tt
mM
i}

Figure 2-3. Trigger keys.
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CH 1 and CH 2 [TRIG LEVEL/T!ME | Keys—

start the instruction for adjusting the trigger
parameters.

CH 1 and CH 2 [TRIG SOURCE/S_OPE]
Keys—Start the trigger source instruction and
trigger edge selection instruction.

+/- ] Key—Selects the positive or the nega-

tive edge of the trigger source signal that trig-
gers the instrument time base. The trigger
edge selection follows the CH 1 and CH 2

[TRIG SOURCE/SLOPE] keystroke.

HOLD/SGL SWP| Key—Holds the waveform

display or arms the trigger for single-sweep
operation. In single-sweep operation each ad-

ditional press of the |HOLD/SGL SWP| key

will rearm the trigger.

Key—Selects

mode for the instrument. Trigger parameters
(voltage level and timing locations) are key-
board selected.

Normal  Trigger

ROLL | Key—Disables the triggers causing

the input signal to roll across the display. Roll
mode is valid for second per division settings
of 1 second and slower.

AUTO LEVEL| Key—Sets automatically the

trigger level at the center amplitude point of
the vertical input signal.

AUTO| Key—Selects Auto mode for the in-

strument. Trigger parameters (voltage level
and timing locations) are keyboard selected.
Trigger free runs when input signal does not
match the preset trigger parameters.

— Controls, Connectors, Indicators = 2-5

Source and Change-Over Keys

Refer to Figure 2-4 for the locations of the source

and

change-over keys.

6419-09

Figure 2-4. Source and change-over
keys.

Key—Selects Channel 1 as the signal

source for the trigger. Digital Voltmeter and
Counter mode. and Signal Processing instruc-
tion.

Key—Selects external signal as trigger
source. The external signal selection follows

the | TRIG SOURCE/SELECT ] keystroke.

icu 2[ Key—Selects Channel 2 as the signal
source for the trigger. Digital Voltmeter and

Counter mode. and Signal Processing instruc-
tion.

Key—Switches beiween Chop
mode and Alternate mode. When in Chop
mode. Channel 2 second per division settings
and trigger source are defauited to that cf
Channel 1. The fastest second per division
setting aliowed for chop mode is 20 us per di-
vision.
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XY/YT | Key—Switches between X-Y mode RECALL SETUP] Key—Starts the instruction
and Y-T mode. In X-Y mode. signals applied to recall up to nine keyboard setups.
to CH 1 INPUT connector produces the hori-

zontal (X-axis) deflection and signals applied ’ .
—Star

to CH 2 INPUT connector produces the verti- SAVE "“TL'JP Rep=Starisite :.nstrucnon _‘O

cal (Y-axis) deflection. Both Channel 1 and save up to nine keyboard setups in nonvolatile

Channel 2 must be displayed before selecting memory. The save keyboard setups are sec-

X-Y mode. ond per division settings and trigger parame-

ters.
Mode Keys Positioning, Cursors, and Tracking Keys

Refer to Figure 2-5 for the locations of the MODE Refer to Figure 2-5 for the locations of the posi-
keys.

tioning. cursors, and tracking keys.

Positioning Keys E] E] [Z] and
[W] —Position the cursors. readouts. and trig-

VM
COUNTER St SETUP ger points.

0O &
““E’]“‘ J ﬁ “’E}’“' CURSOR 1] and [CURSOR 2] Keys—Start

AUTD RECAH]

the instruction to position the selected vertical
kD rracx [ D}‘ * (X) cursors or the horizontal (Y) cursors.
CURSOR 2 A 4 CURSOR 2
d {2 ] TRACK| Key—Used after the cursor selec-

tion in the instruction to track the two X cur-
sors or the Y cursors.
6419-10
Save Reference and Signal Processing
Figure 2-5. MODE, positioning, cur-

Refer to Figure 2-6 for the locations of the save
sors, and tracking keys.

reference and signal processing keys

DVM/COUNTER| Key—Starts the Digital

Voltmeter and Counter mode for the selected
input channel. The voltmeter and counter
fields are displayed in place of the waveform
display.

AUTO SET| Key—Automatically sets the

trigger parameters, second per division set-
ting. and cursors for the displayed waveform.

Figure 2-6. Save reference and sig-
nal processing keys.

- Controls, Connectors, Indicators = 2-7 2-8
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CH 1 and CH 2 [SAVE REF | Key—Starts the

instruction to save a display waveform in one
of nine reference memory locations.

[RECALL/POS REF] Key—Starts the instruc-

tion to call up a saved waveform from one of
nine reference memory locations.

Key—Removes individual save ref-

erence waveforms from the display.

[POS REF READQUT] Key—Used in the in-
struction to horizontally scroll and vertically
position the save reference or signal process-
ing readout.

REFS ON/OFF | Key—Recalls or removes all

save reference waveforms from the display.

ls|G PROC x[ Key—Starts the signal proc-

essing mode. Signals from input channels or
reference memories in any combination can
be added, subtracted. multiplied, or divided.

Display and Sound Keys

Refer to Figure 2-7 for the locations of the disple
and sound keys.

Key—Switches between measur-

ing the time difference between the two X
cursors in seconds or in hertz. Time differ-
ence is displayed in the channel data readout.
In AT mode the time difference is displayed in
seconds and in 1/AT mode the time differ-
ence is displayed in hertz.

[VECTOR ON/OFF| Key—Turns the con-

tinuous trace between the dct displays on and
off.

— Controls, Connectors, Indicators =— 2-8

Gm
LN

READ

oot [ S% ]

N 5
6410-12

Figure 2-7. Display and sound keys.

CURS ON/OFF| Key—Turns the X and Y

cursors on or off in the display

TREADOUT ON/OFF| Key—Turns the chan-
nel data readouts on or off in the display.

[leERT D!_SF’L] Key—Switches the display

background from white to black and the
waveform display from black to white.

lGRAT ON’QFF| Key—Turns the graticule

markers on or off in the display

LSOUND ON QFF] Key—Turns the instru-

ment beeper on or off. Does not turn off the
double beep for an invalid keystroke

Arithmetic, Numeric Entry, and Dimension
Keys

Refer to Figure 2-8 for the locations of the arith-
metic. numeric entry, and dimension keys.

Arithmetic Keys—Used to perform arithmetic

operations on the input signals and save ref-
erence signals.

2-10
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Figure 2-8. Arithmetic, numeric en-
try, and dimension keys.

Used for addition of signals and as sign

for positioning the display and trigger time
points.

E] Used for subtraction of signals and as a
sign for positioning the display and trigger
time points

@ Used for multiplication of signals

[=] Used for division of signals.

Numeric Entry (0 through 9) and Decimal
Point(.) Keys—Used with Muiltiplier keys and
Dimension keys for inputting numeric values in
the instruction. The numeric entries from 1
through 9 are used as reference memory lo-
cations and keyboard setup memory loca-
tions.

Dimension Keys—End second per division set-

ting. vertical deflection factor. and positioning
instructions.

— Controis. Connectors. Indicators — 2-11

Second
Millisecond
Microsecond

Special-Purpose Keys

Refer to Figure 2-9 for the locations of the spe-
cial-purpose keys.

! wst T 14 Man ais

i Sk Ll
53

6419-14
Figure 2-3. Special purpose keys.

Key—Enters an instruction that

ends with a numeric entry.

f e~

E | Key—Clears the last command entry of

an instruction with each keystroke.

2-12
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ON/OFF]| Key—Turns Channel 1 and Chan-

nel 2 displays on or off when the selected In-
put Coupling switch is not in the OFF position.

The |[ON/OFF]| key is also used to remove

signal processing results from the display.

SHIFT | Key—Activates a second function of
a dual-function key. The | SHIFT| key must

be pressed first before selecting the second
function of a dual-function key. The second
function is indicated by the character(s) on
the side of the key.

Data Readout

The data readout fields display Channel 1, Chan-
nel 2. save reference. and signal processing re-
sults. The data readout display shows the horizon-
tal timing. trigger. setups. and the channel
waveform measurement results. Channel 1
readout fields are shown across the top of the dis-
play area, and the Channel 2 and save reference
readout fields are shown at the bottom of the dis-
play area. Save reference readout fields are dis-
played directly above the Channel 2 readout fields
when a saved waveform is displayed. Signal proc-
essing readout fields are displayed directly above
the save reference data field. Figure 2-10 shows
the locations of the Channel 1 and Channel 2
readout fields.

The number of fields needed to display all the data
available exceeds the width of the display area To
view all the data. the fields must be scrolled hori-
zontally. The data readout fields may also be verti-
cally positioned within the display area. Scroling
and vertical positioning are described in "Operat-
ing the Instrument™ in Section 4. The description
of the channel data readout fields are from left to
right as follows:

— Controls, Connectors, Indicators =— 2-13

@ Displays the waveform source. trigger
: status dot, trigger slope. and vertical
mode in the first two data fields. In the
first data field, the waveform source
displays an input channel number. an
“M" for memory. or signal processing
number. In the second data field, a
steady trigger status dot indicates trig-
ger signal is available. A blinking trigger
status dot indicates an absence of a
trigger signal. When Stop mode is se-
lected, an S is superimposed over the
selected channel trigger dot. When
Chop mode is selected, a "CP" is in-
serted to the right of the Channel 2 trig-
ger slope. In X-Y mode. an X is inserted
to the right of the Channel 1 trigger
slope and a Y is inserted to the right of
the Channel 2 trigger slope. The first
two data fields do not scroll across dis-
play.

CHANNEL 1
DATA READOUT

&

CHANNEL1 __— '

TRIGGER :

POINTS .
CHANNEL 2
TRIGGER __,
POINTS

(Y]
(¥ 1]
=
2%
i
A

»
W

7
CHANNEL 2
DATA READOUT
£419-15

Figure 2-10. Channel data readouts.
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Displays horizontal scale factor in
time per division.

&

Displays time difference between the
X1 and X2 cursors when using time
base T1.

=

i

B

B
fo—y

Displays the reciprocal of time differ-
ence between X1 and X2 cursors in
frequency. Replaces delta time indi-
cator with 1/At when selected.

Displays the sweep speed of the sec-
ond time base when t2 is selected.
The t2x indicator will appear between
At and AV fields when selected

ﬂ-
.
S
=

Displays voltage difference between
the Y1 and Y2 cursors.

&

Displays true rms voltage between
the X1 and X2 cursors.

]
=
0

=

Displays Volts/Div setting.

Displays trigger source and mode for
the display. The left trigger fields
shows the trigger source. and the
right field displays the trigger mode
The trigger source and mode for the
display are as follows:

i
—
J

m Channel 1 signal source.
E Channel 2 signal source.

E External trigger signal
source.

i TL? Fully automatic trigger
=" | mode.

— Controls, Connectors, Indicators — 2-15

MR [‘fj Normal trigger mode.
QUTH] Auto-normal trigger mode.
Single sweep trigger mode.

(_] The sweep free runs and the
" | trigger is disabled.

m Displays trigger voltage level with refer-
ence to ground (0 volts).

Displays horizontal position (trigger de-
lay) of the trigger referenced from the
fourth pixel from left edge of display.

DVM/COUNTER Readout

The instrument will automatically carry out a wide
range of measurements and display the results.
Tlie measurement results are displayed as shown
in Figure 2-11. if the signal amplitude is either too
high or low, the pointer after the words “Voltage
Range" shows the direction to set the Volts/Divi-
sion switch to get a good measurement. The
waveform display is located at the bottom right
corner of the display. The input coupling mode and
sensitivity is located at the bottom left corner of
the display. The function descriptions in the
readout are as follows:

Vrms—True rms voltage value of the
waveform.

Vavg—Arithmetic mean average {dc compo-
nent}.

Vpp—Peak-to-peak voitage.
Vop—2ero-to-peak voitage.
T—Signal period.

f—Signai frequency.

2-16
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Figure 2-11. DVM/COUNTER readout.
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OPERATING CONSIDERATIOMNS

This section contains basic operating information
and techniques that should be considered before
attempting to make any measurements with the
instrument.

Grounding

The most reliable signal measurements are made
when the oscilloscope and the unit under test are
connected by a common reference {ground lead)
in addition to the signal lead or probe. The probe's
ground lead provides the best grounding method
for signal interconnection and 2nsures the maxi-
mum amount of signal-lead shielding in the probe
cable

Signal Connections
Probes

Generally, the accessory probes supplied with the
instrument provide the most convenient means of
connecting a signal to the vertical inputs of the in-
strument. The probe and probe lead are shielded
to prevent pickup of electromagnetic interference

Both the probe itself and the probe accessories
should be handled carefully at all times to prevent
damage. Striking a hard surface or dropping the
probe body can cause damage to both the probe
body and the probe tip. Use care to prevent the
cable from being crushed or kinked. and do not
place excessive strain on the cable by pulling it.

Coaxial Cables

Cables used to connect signals to the vertical input
may have considerable effect on the accuracy of a
displayed waveform. To maintain the original fre-
quency characteristics of an applied signal. only
high-quality. low-ioss coaxial caoles should be
used. Coaxial cables shouid be terminated at bath
ends in their characteristic impedance to prevent
signal reflections within the cable

Audible Tone

Each time a front panel key is pressed. a single or
a double audible beep is generated. A single beep
indicates a valid selection, a double beep indi-
cates an invalid keystrcke or the chosen selection
was not compatible with the preceeding keystroke
commands. A single beep is also heard when the
logotype “TEKTRONIX™ is displayed on the
screen.

3-2
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OPERATING INSTRUCTIONS

Using the Keyboard

This section will familiarize the first-time user with
the capabilities of the instrument. The following
cperating procedu e describes the sequence in

b

uniess noted.

w

Turning the Input Channels On/Otf

When the instrument is tirst turned on

be dis-

the word
played for approximate

unlil a front panei key 1§ pressed

To turn Channel 1 and Channel 2 on. slide the se-
ted Channel Input Coupling switch{s} to the AC
O, or DT position

ND

e
GN
To turn a selected input channet oft. or the instru-
{both channels off}. slide the selected in-
ling switch({s) to the OFF position

1t off

Auto Setup

The Au*o Setup mode automaticaliy presets the
sweep speed. trigger parameters. and
't will preset the display vertically with re-
round angd return the vertical ampitude

rated Voits per Division switch setting

P T eeT
Press  LAUTQ SET!
Display: AUTO SET

Display

Vectors

The instrument provides a continuous trace
between dots on the displayed waveform when
Vector mode is on. On power-up. the instrument
defaults to Vector mode. To call up or remove
vectars from the display. perform the following
instruction:

Press: [sHiET] [VECTOR ONOFE]

Display: VECT OFF or VECT ON

invert Videe Display

The video display background can be changed
from white to black and the baseline from black to
white. To return to normal video display. press

the and keys once

AFXN

Prass: [SHIFT| [INVERT DISPL}

Display. None

Graticule

The crosshatch is used to divide the display area
nto six herizental and six vertical divisions. To call
up or remove the crosshatch from the display.
perform the following instruction:

Press: [SHIFT] [GRAT ON/OFF

Disptay® None
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Keyboard Sound

The keyboard acknowledge beep (not the double
error beep) can be alternately turned off or on
with the following instruction:

Press: |SHIFT) [SOUND ON/OFF]

Display: SOUND ON or SOUND OFF
Vertical
Positioning
A displayed trace can be vertically positioned
cither by using the up-arrow and down-arrow keys

or entering a numeric value in the instruction.

UP-ARROW AND DOWN-ARROW KEYS

Press: [POS WAVEFORM ] [A] or [¥]

Display: POS WVFM fA or VW

NUMERIC ENTRY

Press: [POS WAVEFORM ] or =BEs

pasy
MO & @

Display: POS WVFM + or - .10V

Expanding and Compressing the Waveform

The waveform display can be adjusted to voits per
division settings other than those provided by the
VOLTS/DIV switch settings. To adjust the
waveform display. use the up-arrow and down-
arrow keys or enter a numerical vaiue in the in-

structicn

UP-ARROW AND DOWN-ARROW KEYS

Press: [VAR VOLTS] @ or E

Display: VAR VOLTS A or ¥

4-3
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NUMERIC ENTRY

Press: O8O AE

Display: VAR VOLTS .402 V
Return to VOLTS/DIV Switch Setting
To return the vertical deflection factor to original

VOLTS/DIV switch setting, perform the following
instruction:

Press:
Display: CAL
Inverting the Input Signals

Channel 1 and Channel 2 input signals can be in-
verted with the following instruction

Press: [SHIFT] [INVERT ON/OFF ]

Display: INV ON or INV OFF
Chop and Alternate Mode

NOTE

chan-

When entering Chop mode. the C
nef 2 seconds per dwision seltings will
automaticaily be set o the same value as
Channel 1. Chop mode s no! aliowed at
sweep setlings faster than 20 us per divi-

sion settings.

in Chop mode, Channel 1 and Channel 2 are alter-
nately sampled many times during a single sweep.
as determined by the chop rate. In Alternate
mede. only one channel is sampied during any one
sweep. and the other channel sampied on the next
swoep. The instrument can be togged between
Chop and Alternate mode by entering the foilowing
nstruction:

4-4
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Press: [SHIFT] [CHOP/ALT]

Display: None

Turning the Input Channels Off and On

One or both input channels can be removed from
the display. To recall an input channel for display.
press any of the keys associated with the selected
input channel, except for the POS READOUT key.
To remove an input channel enter the following in-
struction.

Press: [POS WAVEFORM | LSHIFT]
ON/OFF

Display: CH 1 or CH 2 OFF

Time Base

Second per Division Settings

To select a sweep setting. enter a numeric value
in the instruction or use the left-arrow or right-
arrow keys.

Numeric Entry

Press: @ @

Cisplay: SEC/DIV 100 j.s

LEFT-ARROW AND RIGHT-ARROW KEYS

Press: Eﬂ or[E]

Display: SEC/DIV o or p

— Operating INStructions =——————§-5

Expanding the Record Between the Timing
Cursors

The delta-time feature of the instrument can be
used to expand a portion of the waveform record
to full display width on the delta time sweep. The
expansion of the waveform record of interest is in-
versely proportional to the settings of the X cur-
scrs. Repeat the delta-time instruction to return
to the original mode of operation.

Press: [SHIFT] [A TIME EXPAND ON/OFF]

Display: None

Positioning

An acquisition record is 12.8 divisions in length. of
which the center 6.4 divisions are normally dis-
played. Horizontal positioning of the display to
observe the first or last 3.2 divisions of an acquisi-
tion record can only be performed after the record
has been stored in save reference memory. See
“Positioning a Reference Signal™ in the Save Ref-
erences part of this section

Deita Time Measurements

Time Ditference

Time difference between the X {timing} cursors
are automatically measured in seconds and dis-
played in the channel data readout. To measure
the time difference between the X cursors in

hertz. press the ! SH!FT[ and keys and

read the resuits from the channe! data readout
Te return to time difference in seconds. press the

[s9ET) ana AT/ VAT keys once again
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Trigger

Source

The trigger source for each channel can be se-
lected by pressing the . . or

L(‘_H_‘; key in the following instruction:

Press: [TRIG SOURCE/SLOPE] [CH 1]

Display: TRIG §/S CH 1
Auto Level
in Auto Level mode. the trigger level is automati-
cally set at the center amplitude point of the

vertical input signal. The Auto Level mode is not
aliowed for external trigger source.

Press: [AUTO LEVEL
Display: AUTO LVL

NOTE

it for external trigger

V in Normatl Trigger

Trigger mode. and S

Normal
When in Normal Trigger mode. the trigger voitage
level points are manually adjusted. Triggers only if

the voltage level pointer faills within the peak t(o-
peak limits of the applied signal

Press:

Display: NORM

4-7
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Auto

Just as in Normal Trigger mode. the trigger volt-
age level is manually adjusted. The time base free
runs when the instrument is not triggered.

Press: [SHIFT]

Display: AUTO
Hold/Sgl Swp

Holds the current acauistion and display update in
progress with the first keystroke.

Press: lHOi 5__§_s_’.t éwpl

Display: SGL SWP

Press the l M§§ 5 SGY §wp| key a second time to
arm the trigger circuit for a single sweep acquisi-
tion. Following keystrokes will continue to rearm
the trigger circuit for single sweep acquistion. In
single sweep mode the instrument will only trigger
ence after it Is armed {or rearmed) . otherwise op-
eration is identical to Normal Trigger mode.

Press

Display: HLD/REARM
Roll

in Roll mode. the triggers are disabled and the
~aveform is allowed to scroll across the display
The voitage level and timing trigger points are re-
moved from the display. The sweep settings must
te set to 1 second per division or slower when us-
ing Roil mode.

Press: [SH’FT!

Display: ROLL

4-8
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Slope

The trigger slope is selected with the key-
stroke at the end of the instruction

Press: [TRIG SOURCE/SLOPE] [+/-

Display: TRIG S/S +/-

Trigger Voltage Level Points

The trigger level sets the amplitude at which an
input signal will trigger the instrument time base.
The trigger voltage level is indicated by a pointer
at the left side of the display. as well as
numerically in the trigger voitage -Vt~ field of the
channel data readout. The voltage level can be
adjusted either with the up-arrow and down-arrow
Keys or by entering 2 numeric value in the
instruction.

UP-ARROW AND DOWN-ARROW “EYS

rress: [TRIG LEVEL/TIVE | [A] or [V]

Display: TRIGL/T 4 o ¥

NUMERIC ENTRY

Press: [TRIG LEVZL/TIME ] o 1]
(SHiFT]

Display: TRIGL/T + or - 122 V

4-8
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Trigger Delay

The trigger delay sets the time difference between
the start of an acquisition record and an actual
trigger event. The range of the trigger delay allows
the displayed portion of the acquisition record to
start from 12.2 divisions (pretrigger) before the
next trigger event and up to 193 .8 divisions (post-
trigger) after the next trigger event. The trigger
defay pointer indicates where the trigger event cc-
curs on the display {only for pretrigger up to 6 divi-
sions, otherwise the pointer is not displayed). The
amount of trigger delay is indicated in seconds in
the "tT" field of both channel readouts

The trigger delay can be positioned either with the
left-arrow and right-arrow keys or by entering a

numeric value in the instruction

LEFT - ARROW AND RIGHT-ARROW KEYS

Press: [TRIG LEVEL/TIME ] [3] or [E]
Display' TRIGL/' T ¢ or P

NUMERIC ENTRY

Press. [TRIG LEVELTIVE ] (2] or (5] (5]

Dispiay TRIGUL/'T e0or-53 ms

Cursors Measurements
Dispiaying and Removing Cursors

To cal up or remove the cursors for Channel 1 and
Channel 2. perform the feilowing instruction:

Press: |SHIFT] [CURS ON/OFF]

Dispiay: CURS ON or CURS OFF
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NOTE

To simplify the following cursors instruc-
tions, “CH" is used to represent either
CH 1 or CH 2.

Positioning the X Cursors

The two X (timing) cursors for Channel 1 and
Channel 2 can be positioned either with the left-
arrow and right-arrow keys or by entering a nu-

meric value in the instruction.

LEFT-ARROW AND RIGHT-ARROW KEYS

Press: [CURSOR 1] or [CURsOR 2] [«

OFB

Display: CHC1l1or C2 « or p

NUMERIC ENTRY

Press: [CURSOR 1] or [CURSOR 2] or

Gl G @ & sHET] [ms]

Display: CH Ct or C2 + or - 802 ms

Positioning the Y Cursors

The two Y (voltage) cursors for Channel 1 and
Channel 2 can be positioned either with the up-
arrow and down-arrow keys or by entering a nu-

meric value in the instruction.

UP-ARROW AND DOWN-ARROW KEYS

Press: [CURSOR 1] or [CURSOR 2] [A] or

Display: CHCt1orC2 A or ¥

— Operating InStructions =e—————-11

NUMERIC INPUT

Press: [CURSOR 1] or [CURSOR 2] or

CDORE G EED M

Disptay: CH X1 or X2 + or - .050 V

Track Cursor

The track command allows both of the X cursors
and both of the Y cursors to be positioned at the
same time. The voltage relationship of the X cur-
sors and timing relationship of the Y curscrs re-
mains constant when repositioned.

TRACKING X CURSORS WITH UP-ARROW AND
DOWN-ARROW KEYS

Press: or [CURSOR 2]
(Frack] [A] or [¥]

Display: CH Cl or C2 CURS/TRK A or ¥

TRACKING X CURSORS WITH NUMERIC ENTRY

Press: [CURSORY] o
(suiET) (Rack] (] o (5] (s2iET) 10
BIBISTEIN

Display: CH Ct or C2 CURS/TRACK + or -
12V

TRACKING Y CURSORS WITH LEFT-ARROW
AND RIGHT-ARROW KEYS

Press: or
[s=ET] Rack] [« or ]

Displtay: CH C1t or C2 CURS/TRACK «or p

4-12
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TRACKING Y CURSORS WITH NUMERIC ENTRY

Press: or
[sHiFT] [TRACK] or [} 0]

Display: CH C1 or C2 CURS/TRACK + or -
182 ms

Channel 1 and Channel 2 Data Readout

Readout Display

The data readouts can be either called up or re-
moved from the display by the following instruc-
tion:

Press: [SHIFT] [READOUT ON/OFF]

Display: RDOUT ON or RDOUT OFF
Scrolling and Vertical Positioning
The channel readout can be scrolled across the
display using the left-arrow and right-arrow keys
and vertically positioned using the up-arrow and

down-arrow keys.

SCROLLING

Press. [« or [®]

Display: POS RDOUT o or p

VERTICAL POSITIONING

Press: [FOS READOUT] (] or (V]

Display: POS RDOUT g or W

- QOperating Instructions
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Signal Processing

Signal processing for the input channels and save
references can be performed in any combination
of addition, subtraction, multiplication. and divi-
sion. To maintain phase and time relationships
with muitiple signals. ensure that the instrument is
in Chop mode and the sweep speed for both ¢chan-
nels is identical. Ensure that the VOLTS/DIV set-
tings for the multiple signals are identical For
save references signals read voits per division set-
tings in the "V~ field of the save memory readout.
When dividing one channel by another. division by
zero is invalid.  Up to nine signal processing func-
tions can be defined. Only one signal processing
resuit can be displayed at a time. It is important
to give an arithmetic operation a label. so it can be
recalled for future references. This is done by en-
tering @ numeric value from 1t to 9 after pressing

the { SIG PR #] key in the arithmaetic instruction
For example: Entering a Numeric Entry 2 after

pressing the key will give the resuit

of the signal processing operation the label -2

The (] key. (5] vey. ana (GEET] B

key may be used in place of the key in the fol-
owing arithmetic instructions

NOTE

After the keystroke, the dis-

piayed commands arg removed and re-
placeqd with a SP# foltowed by the as-
signed label number

Signal Processing Between Two Input Channels

Press: [swiFT] [SiG PROC #] [cu1]

a2l

Display: SP#2CH 1 + CH 2

4-14
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Signal Processing Between Input Channel and
Saved Reference

Press: [SHIFT] [SIG PROC #) R
(RecALL pos reF] [3] [ENTER]

Display: SP#2 CH 1 + RCL REF 9

Signal Processing Between Any Two Saved Refer-
ences

Press: [sHiIFT]  [SIG PROC #)
[RECALL POS REF]
[RECALL POS REF]

DISPLAY: SP# 2 RCL REF 9 + RCL REF 8

Removing Signal Processing Functions

Before removing a Channel Arithmetic or a Save
Reference Arithmetic display. it may be necessary
to press the key a couple of times if the
previous instruction started with a
[RECALL POS REF] keystroke

Press: [SHIFT] [3iGPROC & [SHiFT]

ON OFFI

Display - SP# ON/OFF

Recall Channel Arithmetic or Save Reference
Arithmetic

Press: |[RECALL POS REF] [swET]

[s15 PROC #] [EnTER]

4-15
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Signal Processing Cursors

UP-ARROW AND DOWN-DOWN KEYS

Press:
(CURsGA ] or [CuRsOR 2] [A] or (V]

Display: SPEClor C2 A or ¥

LEFT-ARROW AND RIGHT-ARROW KEYS

Press: [SHIFT] [SIG PROC #| [CURSOR 1]

or [CuRSOR 2]

Disptay: SP# Ct or C2

Signal Process Readout On

LSIG PROC #)

Press:  [SHIFT]
{POS REF READQUT |

Display: SP# 4 POS REF RDOUT

Signal Process Readout Position

Prass.  [SHIFT] [siG PrROC 4]
[POs ReF READOUT] [« or (]

Display: SP# POS REF RDOUT o or p
Saving Front Panel Setups

Up to nine keyboard setups may be saved in non-
clatile memories for recall at a later time. This is
one by entering a numeric value from 1 to 9 in the
oillowing instruction:

3 <

£

EXAMPLE . Entering Numeric Entry 5 after press-

ing the | SAVE SETUP| key will give a particular

xeyboard setup the label “57.
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Save

Press: [SHIFT] [SAVE seTuP] (5] [ENTER]

Display: SAVE SETUP 5

Recall

Press: [RECALL SETUP] [5] [ENTER]

Display: RCL SETUP 5

Save References

Displayed waveforms can be stored in one of nine
memory locations (1 through 9 numerical keys).

EXAMPLE: Entering Numeric Entry 6 followed by

an ENTER keystroke after pressing the
SAVE REF | key will store the signal in save ref-

erence memory “6".

Saving a Signal

Press: [SAVE REF] [6] [ENTER]

Display: SAVE REF 6

Recall Selected Reference Signal and
Readout

Press: [RECALL POS REF] [6] [ENTER]

Display: RCL REF 6

4-17
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Remove Selected Reference Signals From
Display

The numeric entry for the highest memory location
that is filled will be displayed.

Press: [SHIFT] [REF #] [1 through g}

Display: REF# (1 through 9)

Recall or Remove All Saved Reference
Signal(s)

Display all saved reference signals and readout of
the highest saved reference signal. Repeat the in-
struction to remove all save reference from the
display.

EXAMPLE: Highest memory location to have a
saved reference signal is 6 when calling up the
save reference signals

Press: [SHIFT| [REFS ON/OFF |

Display: REFS (1! through 8} {8} ON or REFS
OFF

Display or Remove Selected Reference Sig-
nal Readout

For a single reference display. a save reference
numeric entry S not necessary after the

[POS REF READOUT ] keystroke

Press: |POS REF READQUT |{ 1 through 9|
[swiFT] [ON/OFF!

Display: POS REF RDOUT ({6) 6 ON/OFF

4-18
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Positioning a Reference Signal

For a single reference display. a save reference
numeric entry is not necessary after the

[RECALL POS REF] keystroke.

UP-ARROW AND DOWN-ARROW KEYS

Press: [RECALL POS REF] [6]
(A] or [V]

Display: RCL €6 g4 or ¥

LEFT-ARROW AND RIGHT-ARROW KEYS

Press: [RECALL POS REF] [6]
(<] or [»]

Display: RCL 6 « or p

Position Reference Readout

UP-ARROW AND DOWN-ARROW KEYS

Press: [POS REF READOUT ] [A] or [V]

Display: POS REF RDOUT A or ¥

LEFT-ARROW AND RIGHT-ARROW KEYS

Press: [POS REF READOUT] [« or [

Display: POS REF RDOUT  or p
Cursor Measurements

UP-ARROW AND DOWN-ARROW KEYS

Press: [RECALL REF READOUT]
(cursor 1] or [CURSOR 2] [A] or [¥]

Display' RCLREF 8 ClorC2 g or V¥

— Operating Instructions 4--19

LEFT-ARROW AND RIGHT-ARROW KEYS

Press: [RECALL REF READOUT]  [5]
[cursor 1] or [CursoRr 2] [« or [»]

Display: RCLREF 6 CtorC2 « or p
X-Y Mode

The signal applied to CH 1 INPUT Connector pro-
duces the horizontal (X-Axis) deflection and the
signal applied to the CH 2 INPUT Connector pro-
duces the vertical (Y-Axis) deflection. Both verti-
cal channels must be displayed before selecting

the X-Y mode. Press the [SHIFT| key and

XY:’YTI key a second time to return the instru-
ment to a baseline trace display

XY On
Press: IEY!Y”
Display: None

Digital Voitmeter and Counter

The Digital Volitmeter and Counter mode will auto-
matically carry out a range of measurements and
display the results. To maximize accuracy. use
the highest vertical sensitivity possible without
overicad. The Digital Voitmeter and Counter mode
will select to the channel that is displayed. If both
input channeis are displayed. the Digital Voltmeter
and Counter mode will select Channel ' To meas-

ure Channet 2. press the !§H 7,2 key after the

{ovmic

QUNTER]| key is pressed

On
P ————
Press: {DVM/COUNTER]
Display: None
4-20
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Off

Press: |DVM/COUNTER]

Display: None

Freeze

Press: [DVM/COUNTER] [HOLD/SGL swP]

Display: None

Continue

Press: |[HOLD/SGL SWP

Display: None

4-21
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PERFORMANCE CONDITIONS

s section consists of Electrical. Environmental
and Physical characteristics.

The electrical characteristics are valid when the
instrument has been adjusted at an ambient tem-
perature between 20°C and 30°C. has had a
warm-up period of at least 20 minutes. and is op-
erating at an ambient temperature between 0°C
and +40°C {unless otherwise noted)

The performance requirements for the character-
ics are verifiable  qualitative or quantitative lim-
s that define the measurement capabilities of the
instrument
T202 Electrical Characteristics
Vertical Deflection System

s
Defiection Factor

Range—0.01 voits per division to 20 voits per
ivision in a 1-2-5 sequence of 11 steps

Dc Accuracy—Within 1% +/- 1 LSB to 6 divi-
S full scale. Increases +/- 0.1% per de-
gree Celsius above 20°C

h
o
3
a3
=5
1%
(\l
f__
o
o o)
[]
Y
1]
|
o
[
3
3
1
“«y
1Y
w
f§0
m

s per
econd for single wamet acq..»_' ions or ?G meg

samples per second in chop or alternate moc

Vertical System Bandwidth {-3 dB}—Dc 1o greater
than 5 MMz

etilive $ig-
ideter-

S
per signal pericd}

Resoluticn—7 bits. 20 levels per division

Chop Mode Switching Rate (Chop mode not al-
towed above 20 ps/civ}

20 us per division to 8 ms per division—Chop Mode
switching rate is calculated from

8 ms per division or less—5 kHz
nput Characteristics
esistance— 1M} +/-0 25%
Capacitance—25 pF +/-5 pF

Channe! isclation—100:1 at 5 Mz

Maximum Safe input Voltage Potentia

A Between Probe Common Plus input
Circuit to Earth Ground-—Shall not ex
ceed 42 V {dc + peak ac) at § Mz or
iess

Keasuring terminal input ¢
erences are connected 10 each other
internally To avod measuremen
errors or damage to the nstrument &

device under test. g0 ndt ConNnegt ot

s

ages of different potentials betweon n

ot termenals comMmmans

fegs

Triggering System

- $ n K - -
Internai—uU 3 GwvisiOn

- - : r . b e amw 3 & it
Externai— The voltage lovel S 81 at 1 3 vOis
Jitter—+ /-2 display pomts

tevel Bange—At ast + - 22 d PO
2ero volts

5-2

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Trigger Delay

Pretrigger—Up to 12.8 divisions (two dis-
plays) of pretrigger information are available

Post-Trigger—Up to 198.4 divisions ({31
displays) of post-trigger information are
available

EXT TRIG INPUT

Between Probe Common
Circuit to Earth Ground--Sha! t
ceed 42 V (dc + peak ac) at 5 MK
less

c Maximum Safe Input Voitage Potential

Measuring terminal input common ref-
erences are connected to each other
internally To avoid measurement
errors or damage to the instrument or
device under test. do not connect volit-
ages cf different potentials between in-
put terminals commons

put Resistance—2 . 2M{} +/-0 25%

23
w

o

b3

Capacitance—25 pF +/-5 pF

Horizontal Detfiection System

Sweep Rate SEC/DIV and A TIME

Calibrated Range—1 hour per division 1o 50 ns per

Accuracy—+/~ 0 1% of calibrated range

Time Difference between SE¢

5
N
A TIME—+/- 0 1 division of SEC/DiV

-— Periormance Conditions
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Record Length—256 points for CH 1 and CH 2 in
sing'e and alternating operation: 128 points each in
chop operation

NMinimum Resolution in Time Measurement {at
50 ns per division}

Continuous Sweeps—2.5 ns per data point
Single Sweep—50 ns per data point.

Reference System of Time Base—40 MHz +/- 50
parts per mition and is Quartz crystat controtied

Memory

Save Reference Memory-—Nine 258 point sin-
gle channel acquisitions may be saved i ref.
erence memory

Save Setup Memory-—Memary lecations are
avaitable for storage of up to nine keyboard

satuns. vertical sensitivity and couping are
not capable of being saved

Cursors

Cotta Time Measwrement! ACouragy-—+/ -0 1 divi-
sion of SEC/Div

Deita Voitage Measurement Accuracy-—-Same as
vertical gystem

X-% Cperation

Defiaction Factors—Same as vertical deflec-

non system

Accuracy—Same as vertical deflection sys-

1M
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DVM COUNTER (voitage and time)
Freguency and Period
1 Hz to 100 Hz at +/-0.5%
101 Hz to 500 kHz at +/-0 08%
S00 kHz to 5 MHz at +/-0 04%

Frequency and period is automatically calcu-
lated if signai duty cycle is greater than 33%

Votage Measurement of True RMS. Average.

Peak to Peak. and Zero to Peak—Refer to display
acuracy

Display
O'mensions of Display Area—5 76 cm x 5 76 cm
»h € 4 divisions x 6 4 divisions with 20 display

pints per division

'sable Signal Area—100 points vertically by 128
3ints horizontatlly

L& I o

Battery Pack Electrical Characteristics

m
o
pod

ery Charging

rng Current (switch selectable)

Low— 100 mA (1 ampsare-hour batteries)
High—200 mA (4 ampere-hour batteries)

(harging Time (full recharge of nickei-cadmsum
t atteries)
1 Ampere-hour Batteries—12 hours to 12

naure
ngurs

s A ~ar S i - — -~ m
3 Ampere-howr Batteries—24 hows to 30T
hours

-— Pertformance Conditions

5-5

Battery Charger Power Source—Iinput power to
the battery charger is supplied by the ac power
sgurce

Battery Overcurrent Protection Fuse—3 A

Battery Operation
Voitage Range
Normal Operation— +3 5V to +8 5V
Non-destructive Limits— -0 SV to +150V
Battery Current Drain—Approximately 0 6§ A to a
maximum of 2.8 A dependent upon the battery

voltage and load

Leakage Current from Battery te Internal Cire
cutry—300 uA maximum, when battery output s

w
ot

attery Voitage Warning
Trreshold—3 78 W + /- 8%
Flashing Fregquency-—Appr-  Cated Y M2

Typicat Battery Operating Tame  pearating a T202
satween 20°C to 30°C)

Nickel-Cadmium (4 ampere-hour batteries)
Singie-Channet Operation—5§ hours
Dual-Channet Operation—3 hours

ARyine

Singie-Channei QOperation—8 hours

Dual-Crannel Operation—2 5 hours
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Battery Pack Outputs

Accuracy of Output Voitages

Supply Range

+12 Vv +11.4 Vto +12 6V
-12 V -11.4 Vto -126 V
+5 V +4 8 Vto +53V

fMaximum Operating Output Current From Each
Supply (total power not to exceed 3.6 wat's)

Supply Maximum Current
+12 V 150 mA
-12 V 150 mA
5 V 200 mA

Short Circuit Current. any Output({s) to Common
or to Each Other—750 mA maximum €00 mA

Environmental Characteristics

~4

emperature
Operating-- 0°C to +40°C
Storage— -30°C to +75°C

titude

54

Operating—To 4500 meters (15.000 feet)
Maximum operating temperasure decreased
1°C per 1.000 feet above 5. 0U0 feet

— Performance Conditions

5-7

Humidity {operating and nonoperating) —5 cycles
{120 hours) referenced to MIL-T7-28800C para-
graph 4.5.5.1.2.2. for Type Hl. Class 5 instru-
ments. Nonoperating and operating at 80% -5%
to +0% relative humidity. Operating at +30°C and
+40°C. Nonoperating at +30°C to +60°C

EM! (electromagnetic interference)—Does not
meet radiated or conducted emission require-
ments per VDE 0871. Class B

Vibration (operating)—Sinusocidal vibration in the
X. Y. and Z axis with the frequency varied 10 M2 to
58 Hz in one minute cytles for duration of 15 min.
utes Total displacement 0 025 inch p-p (4 g at 5%

H}

Shock (operating and nonoperatingl — 150 g. hait
4 2 ms duration. 2 shocks per axis for a total
s 12 shocks

Physical Characteristics
Waoight
Irstrument -0 83 kg (Y B b}

Battery Pack/Carrying Case with ACCessories

andg Batteries (without 120212 3kg {5 0 D)

monsions

Length—287 mm (10 12 )
Vidth 111 ram {3 38 iny)
Mo “ { 85
Depth—38 mm {1 §3 in)
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OPTIONS AND ACCESSORIES Standard Accessories

introductior The following standard accessories are provided

with each instrumern:

Ot e TR P
Wy Lescription orger

" Probe packages. each 015-0531-C0
with a PE115 probe
1X2-meter length. with
accessories
1 AC DT Agapter Ag Ordered
1 Operators Manual gro-84Y8- 10
Options AY-AS International AC/DC
1 Battery Pacu/ Carrying 118 o0

Adapters
Case
nsrumMmSMs are shipped with the detachabde ad 'ge

Q& e e s -~
torner  information ©

Cptional Accessories

2] ‘379;3-3,

s g: :&»P; L%

There are cuwrrently A0 SDUONA! S TESELABE ava

atip for the matrument

&

va

Descrgtion Crger

Notd b 60 W2 Al
rsal Euro 240 V. S0z &2

L X VS0 w2 ~3
fustrazan 240 VSO Hg =4
Amencan 230 ¥ 80 w2 A3
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- MANUAL THANGE
Tenman‘ mj;emmgn

R N N
Proucs 1AL TFRRRTIRS Charge Beterence {° 0V
Date it Wanual Part Ne 0704471548

DESCRIPTION Progut ooy &

EFFECTIVE ALL SERIAL NUMBERS
Page 1-3 Replace Note with the lollowiag:

NOTE

Batteres are ingiuoed wilh the baftery pack and
mav need 1o be charged See page 1-F hw
Earging nSEuCHons

Page 6-1 Replace Options A1-AS International
AC/DC Adapters with the following:

Options A1-AZ international AC/OC Adapiers

nstumerts @e shpped wih the JRlaliabie ausc
acapter ofgered by the Cusiomes FIoimaton e usang e
ac 0 adapters 1S provaded v the “Preparabon for Use”
partof Section 1 The following kst sdertities the Teklondx
part nurmuers 1o the avislabie 3000 a0apiers

Description Crger

Ureversal Euro 2208 Al

Page 5-2 Add part aumber tc AC,DC Adapter

by  momma

s YW A ard b % 38 2
AL UK AR PRI U

Sage 1
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