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Battery Power

An optional battery pack is available for your oscillo-
scope. You can operate the osciltoscope contimaously for
approximately two hours from the battery pack. A
toangle icon (A\) and battery icon (BI 1) show when the
oscitloscope is operating from battery power. The battery
icon is a gauge that shaws the remaining battery capac-
iy,

WABNING. To avoid eleciric shock, always
connect this instrument 1o earth ground. Abways
conmect the rear-panel ground terminal 10 earth
ground when operating the instrument from
battery power. Refer to the User Manual for
additional information.

When you start to use the battery pack, an cn-screen
message reminds you to connect the ground wire be-
tween the ground terminal on the rear panel and earth
ground.

The battery charges automatically when the oscilloscope
is conmected to AC line power. A power-plug icon

(D~ ) and bartery icon @) show in the display and
indicate the charge level of the battery. You can also
charge the battery with the optional external charger
(TDS3CHG).



iienu Buttons

1 2 3

MELSURE SAVERECALL OUILKNENY

J

T

4 MEASURE. Performs automatic measurements of
waveforms.

2, SAVE/RECALL. Saves and recalls setups and

waveforms to memeory or 2 floppy disk. Also containg
a menu itemn to recall the factory setup.

3. QUICKMENU. Activates QuickMenus such 2s the
built-in QuickScope feature.

UTILITY. Activates the system utility fonctions.

5, DISPLAY. Changes the appearance of waveforms and
the display screem.

6. CURSOR. Activates the cursors.
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QuickMenus

The QuickMenu feature simplifies the use of the oscillo-
scope. When you push the QUICKMENU button, 2 set
of frequently used menu functions show on the display.

. Scope is ope type of QuickMenu that you ¢an use to

comrol the basic oscitloscope functions. You can per-
form many tasks without using the regular menu systenl.
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To use a QuickMenn, do these steps
1. Pusk the QUICKMENY button on the front panel.

2. Push the screen button that corresponds to the control
you need to set. Push the screen button repeatedly to
choose one of the settings. The smalt arrow icon
indicates that there are additional settings available
that are not Showr.

You can use most of the front-panel controls at the same
time you are using a QuickMenu, For example, if you
push 2 channel button to select a different channel, the

CuickMenu changes to show information about that
channel.

You can still use the regular menus. For example, if you
push the MEASURE button, you can set up and take
automatic waveform measurements in the usual way. If
you return to the QuickMenu, the measurement is stll
displayed on the screen.

You may have optional application modules installed
that also have QuickMenu displays. To select the Quick-
Menu you want to use, push the MENU screen button.
This menu item is shown only if application modules
that contain a QuickMernu are installed.

Acquire Menu
Bottom l Side l Description
Wode Samplz | Use for normal acquisition.
Peak Detect | Detects glitches and (educes
the passihility of aliasing.
Eve\ope N Caplures variations ofa s_ignal
over a period of fime. (Adjust N
with the general purpose knob.)
pverage N Reducas random oF uncorre-

Jated noise in the signal display.
(Adjust N with the general

purpose knoh )
Horizontal Fast Trigger | Acauises 500 poirt waveiorms
Resolution (500 points) aia fast repetition rate.
Normal Agquires 10,000 poipt wave-
{10k points) forms with mire horizontal
| detall,
Resst Horl- Setto0s Resats the horizontal delay o
zonitat Delay Zer. .
Autoset Normal Executes the autoset functicr.
Autoset (Optional appiication modules
may add choices to execute
. specialized autoset functions.)
Undo Autoset | Reverts to the setings before
the last autoset,




Cursor Menu

Bottom Side Description
Function Off Turns eurscrs off,
H Bars Use to fake vertical measure-
menits.
V Bars Use 1o take beth vertical and
horizontal measurements.
Bring Moves the active cursor o
Selected Cur- | center screen.
sorto Center
Screen
Bring Both Moves any off-screen curser
Cursors On onio the screen.
. Screen
Maode Independent | Sets cursors o move indepen-
dently.
Tracking Seats cursers to move logether
when cursor 1 is selected.

Cursor Menu (cont.)
Bottom Side ! Description
v Bar Units Sec(s)/ Sets horizontal units fo seconds
1/se¢ {Hz) or frequency (Hz).
Ratic (%) Sets V Bar measurement uniis
‘ to percent,
Phase (de- Sets V Bar measurement units
grees) to degrees.
Use cursor Sats V Bar measurement scale
osiions as | 50 hatQ% or0°is the current
E/ W position of left V Bar cursor and
100% or 380° is the current
position of right V Bar cursar.
Use5divsas | SetsV Barmeasurement scale
%/® so that 5 screen major divisions
is 100% or 380°, where 0% or
0° is -2.5 divisions and 100%
or 380° is +2.5 divisions from
centey graticule.




i .
Cursor Menu (cont) \ Dispiay Menu
Bottom Side Description \ Sottom \ Side | Description -
- - ts only. Set
HBarUnits | Base Sets the H Bar units to be the Waveform Dots Only Set to on fo see &
’ same as the selfected wave- ; Display 1o off to see dots and veciors.
form's vertical measurement \ Persist Time I Sels persist fime.
units (VOI-tS, IRE, 4B, and so Setto Min Setsthe pgrsistence timeto
on). . zero,
Ratic (%) Seis H Bar measurament unils h {Cioar Persis- | Clears any displayed persis-
fo percent. tence tence.
Use cursor Sets the H Bar measurement - iah Use for bright ambient condi-
positions as | scale ¢ that 0% Is the current \ E_ﬁ:‘:é?wht He tions. ’
100% wsition of lowest H Bar cursor - - "
’ End 100% is the current posi- | Medium l 1Use for dim ambient conditions.
tion of highest B Bar cursor. Low L}se 10 extond battery-operation
Use5diveas | SefsH Bar measurement scale time. -
100% so that 5 screen major civisions Graticule Full, Grid, Selects the graticule Type.
is 100%, where 0% is -2.5 Cross Hair,
! divisions and 100% is +2.5 Frame
divisions from genter graticule.

Cursor Movement. Use the general purpose knob to move
the active cursor. Push the SELECT button to change
which cursor is active.

Faster Cursor Movement, Push COARSE to set the general
purpose knob to make faster cursor movements.
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Bottom Side Description
XY Display QF(YT) Tums off an XY display.
Triggered XY | Turns on triggered XY display.
Gated XYZ Displays XY signals when
; Z-channel signal is above a set
level. Only available on
4-channsl instruments.
Chi (%) Sets Ch2, Ch3,orChd, as Y
Versus versus Chlas X,
Ref {X) Seis Rei2, Ref3, o Refd as Y
Yersus varsus Reft as X,
Sets Ch2, Ch3, orChd as 2
Gated By channel (gate) source, and
gafing channej threshoid ievel.
Color Palette | Normal Selects the color display.
Monachrome | Seis all wavedorms o high-con-
trast black and white.

XY Wavetorms, For XY waveforms, channel 1 or Ref 1 is
displayed in the horizontal axis. Use the Vertical POSI-
TION and SCALE controls to adjust the horizontal
position and size of the XY waveform.

Another channel or reference waveform is displayed in
the vertical axis. Use the Vertical POSITION and
SCALE controls for that channel to adjust the vertical
position and size of the XY waveform.

10
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XY Waveform Triggering. The XY waveform is triggered
so you can synchronize periodic input signals to the XY
waveform. This feature is useful when only one part of
the period containg valid informatdon that you want 10
see in the XY format. Set the time base and trigger
Jocation to acquire just that part of the period.

When you want to see the complete period of the signals
regardiess of the time base setting, set the trigger source -
to an unused channel and the igger mode to Auto.

Gated XYZ. Displays XY signals only when the Z (gating)
channel is true. Gated XYZ is similar to analog oscillo-
scope modulated XYZ mode except that the di.splayed
XY signal is either on or off; there 1 no intensity quu—
lation. Gated XYZ is useful for displaying constellation
diagrams. :

The general purpose knob sets the Z-channe] threshold
level.

11
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% Weasure Men 11 Bottom Side Description
| 1 Gating Bring Moves the active curser to
| Bottom Side Description | Selected Cur- | center screen.
l Select Choose one of 21 autormatic } sst;rr;c;r? enter
o Measurement measurements for the selecied l
i channel. 1 Bring Both Moves any off-sgreen cursor
1 Remeve Measuremnent | Removes & specific measure- \ gg:zg;s Gn onto the soreer.
I, ' Measurement | 1 ment.
1‘ 1{ Measurement '3‘ High-Low Auto Select utomatically uses the best
|} 2 l Setup ‘ measurement method depend-
| Measurement { ingonthe measurement type.
fi 3 | .
Measurement [ Histogram ] Use to measure pulses.
4 i Kiin-Max ‘ Use to measure other wave
All Measure- | Removes alt measurements. i shapes,
menits i Reference Setlevelsin | Use o cnocse custom refer-
i § 9 i in relative or abso-
Gating Off Uee to take measurements on Levels % or units ence levels in relative
lute units.
the full wavefom record.
High Seis custom high reference
Screen tJse to take measurements on 'd 9
; Referance level.
the portion of the wavform on :
scieen. F\'Iid Sets custom rmid reference
Cursors Use to take measurements on Referencs jevel.
the portion of the waveform Low Qets custom iow reference
hetween the V Bar cursors, Reference level.
Setto \ Sets reference levels to default
| Defaults i values.
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Save/Recall Menu

Bottom Side Description

Save Current | To File Saves a setup to disk.

Sekp To Setup 1 Saves a sefup to nonvolatiie

T Memory.
To Sstup 10
Recali Saved | From File Recalls & setup from disk.
Setup Recall Setup 1 { Recalls a setup from nonvolatile
memory.
Recall Setup
10

Recall Factory | OK Canfim Initializes the setup to a known

Setup Factory Init setup.

Save Wim To File Shows file-format choices:
Internal, Spreadshest, or Math-
cad. Saves the selected wave-
form to disk.

To Refl Saves the selected waveform to
nonvelatile memory.
To Rei4

Recall Wim From File Recalls a waveform from disk
Recall Reft and displays it as a reference
waveform.
Reczll Ref4

14
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File Utitities Menu

Botiom Side Description

File Delete Deletes a file.

Utilies Rename Names or renames a file.

Copy Copies a file to another direc-
fory.

Print Prints a file 1o & printer con-
nected to one of the hard copy
pors.

Create Direc- | Creates a new directory.

tory

Confirm Tums On or Off a confimation

Delete message before files are
delated,

Qverwrite Sefs file overwrite protection to

Lock On or Cf,

Format Formats a disk (erases all files).

labels Creste/edit labels for referance waveiomms and
instrument seitps stored in nonvolatie memory.

15



Trigger Menus

Edge Trigger Menu

Botiom Side Description

Source Cht Sets the trigger source to a
specific channel.

Ch4 *

AC Line Selects the AC line trigger
source (for AC line operation
anly)

Ext Selects the extemal trigger
source for two-channet oscillo-

EXH10 scopes.

Vert Sets the trigger source fo the
lowest-numbsred active channel
in the display.

Coupling DC Selects DC coupling.

HF Reject Rejects frequencies above
30 kHz in the trigger signal.

LF Reject Rejects frequencies below
80 kHz in the trigger signal.

Noige Reject | DC coupling with low sensitivity
to reject noise in the irigger
signal.

16
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Bottom Side Description
Slope /{rising edge) | Triggers on the rising edge ofa
signal,
\ (falling edge) | Triggars on the falling edge ofa
signal,
Level . Lavel Use to st the trigger feve! with
the general purpose knab.
Sstto TTL Sets the trigger level to +1.4V
for TTL legic.
Sefte ECL Sats the trigger level o 1.3V
for ECL logic (Ve ==5.2 V).
Sette 50% Sets the trigger level to the 50%
amplitude level of the signal.
Mode & Auig {unirig- | Enables free-running and roll-
Holdeif gered roll} mode agquisitions.
Normial Triggers ony on valid trigger
events,
Holdoff (fime) | Sets holdoff to a spedific time.
Haldoff (% of | Sets holdaff to 2 percent of the
record) record duration.
Setto Min Sets hoidof! to the minimum
value,

17



B Trigger Menu

Botiom Side

Description

Video Trigger Menu
Bettom h Side l Description
Stanciard | 525INTSC | Triggers on a NTSC signal.
lES,’FAL \ Triggers on a PAL signal.

J@AM

‘ Triggers on a SECAM signal.

Source \

Selects the trigger source. See
Edge Trigger Menu for descrip-
tions of these menu ftems.

Trigger On

Triggers on odd or even fields in
an interlaced signal.

All Fields

interlaced or nonintertaced

Triggers on any field in an
signal.

W Lines

| Triggers on all ines.

18

B Trigger B Trigger
After A After ATime

Sets the ostilloscope to trigger
on the next B-tigger event thai
occurs after & specified period
of time from the A trigger. Use
the ganeral purpose knob to st
the time vaiue.

Setto Delay
Time (B—V)
then Set
{B—¥)to0s

Sets the B Trigger After A Time
value fo the horizontal B—¥
value, then sets B—7 0 zer
seconds, B—v is the defay
fime from the B trigger point to
the expansion point (center
screen).

Set to Min

Sets B Trigger After A time 1o
264 ns.

B Evenis

Sets the oscilloscope to trigger
on the nth B-rigger avent after
the A trigger. Use the genera
purpese knob to set the event
vaiue.

Set to Min

Sets the B events count to 1.

12
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Bettom l Side ' Description

Source L Sets Source, coupling, siope,
and levet for the B trigger.

Coupling \ These settings are independent
of similar settings for the A

Siope ‘ trigger, See Edge Trigger Menu
for descriptions of thess menu

Level ‘

‘ items.

Utitity Menus

Configuration System Menu

Bottom Side Deseription
BetDate & Display Date/ | Use to jum the dateftime dis-
Time Time piay Cn or Off,
Hour Min Use o set the internal clock
-1 with the current hour and min-
| Lte.
Month Day Use fo sat the intemal clock
. witts the current manth and day.
Year Use to set the internal clock
with the current year.
OK Enter Sets the date and fime of the
Date/Time internal clock.
Battery Power Off Use to sef the time befors an
Time-Outs Time-Out autornatic shut down.
Backlight Use to set the fime before the
Time-Out backiight autornatically tums off.
Tek Secure Erases all nonvolatile waveiorm
Erase Memory and setup memory.
Version Use t¢ see the fimware ver-
sion,

Botiom l Side ‘ Description
language English Uss to cheose your nafive
language. Most on-screen text
appears in the language you
choose.
Portugués
{Japanese)
{Simplified
Chinese)
(Tradifional
Chinese)
20
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10 System Menu
Bottom Side Description
GFIB Talk/isten Sets the GFIB address.
(TDS3EM Address
only) Hard Copy Sets the GPIB port to talk only
(Talk Oniy} for making hard copies.
Off Bus Disables the GPIB port.
rDebug Enables and disables a mes-
sage window to help you debug
GPiB problems.
RS-232 Baud Raie Sets the baud rade in steps
from 120G o 38400,
Flagging Use to enable hard flagging
(RTS/CTS) or tum flagging off.
ECL Selects end-of-line terminator.
Debug Enables and disables a mes-
sage window to help you dsbug
RS-232 problems.
Set RS-232 Sets baud rate = 9600, hard
Parametersto | flagging = on, and EQL = LF,
‘ Defauit Values
ki
RN
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Bottom Side Description
Ethemet Net- | Change Displays a list of fields in which
work Settings | Instrument you set oscilloscope Ethetnet
{TDS3EM Settings parameters such as address,
only) instrument name, domain
name, and so on. Refertothe
DHCP/ TDS3000 Digital Phospfior
BOCTP Oscilloscope Programmer
Manualfor procedures to set
these fields.
Debug Enzbles and disables a mes-
sage window to help you debug
Ethernat problems.
Ethemnet Print- | Add Printer Adds, renames, or delefes an
er Seftings Ethemet network printer from
(TDS3EM Rename the oscilloscope printer list.
only} Printer Refer io the TDS3000 Digital
Phosphor Oscilloscope Pro-
: grammer Manual for proce-
Defete Printer | 4 es to set these fields.
Confirm Enabies or disables displaying
Delete a corfirmation message before

deleting & printer from the
oscilloscope printer list,

23



Hatd Copy System Menu

Bottom Side Description
Format Choose the correct hard copy
format for your printer.
Options Portrait Prints in & portrait orientation,
Landscape Prints in a landscape orienta-
tion. ‘
Compression | Tum on or off hard copy file .gz
compression format.,
ink Saver Off Prints the display colors.
On Prints colots opfimized for
printing on white paper.
Praview Shows & preview of the hard
cony colors on the display.
Port Centronics Uses the parallel printer port.
GPIB Uses the GPIB port.
RS-232 Uses the RS-232 port.
File Saves the hard copy to the
floppy disk. -
Ethernet Uses the Ethernat LAN port.
Clear Spool Stops a hard copy in progress.
Clears the print spaoler.
24

Calibration System Menu

Botiom Side Deseription
System Cal
Signal Path Compensates the signal paths
to obtain best méasurement
accuracy.
Factory Cal Used fo calibrate the oscillo-
. scope. This is a service function
only.
Cal Due Notify After Seis the number of heurs of
Control Hours of operation before nofifying you
Cperation that a calibration is due.
Notify After Sets the number of years before
Years of netifying you that a calibration is
Elapsed Time | due,

Signal Path Compensation. You can run the Signal Path
Compensation routine anytime but you should always ren
the routine if the ambient temperature changes by 10°Cor

more.

25



Diagnostic System hienu

Vertical Menus

Channel Meﬁu

i
i ’ Bottom Side Description
i System Diags
‘ 1 Execute Staris diagnostics.
| Loop Once Executes the diagnostic loop
onge.
Always Execites the diagnastic loop
continuously.
Untii Fail Executes uniil a failure occurs.
Error Log Page Up Use to see the previous error
log page.
Page Down Use to see the next error log

page.
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Bottom Side Description
Coupling DC Sets input coupling to DC,
AC Sets input coupling to AC.
GND Provides & O V signai reference.
The input BNC disconnscts
fram intemal circuits.
0] Sets input resistance to 50 Q
ar t ML
Invert Invert Off Use for normal operation.
Inveri On Inverts the polarity of the signal
in the display.
Bandwidth - | Full Bandwidth } Sets bandwidth to the full
oscillescope bandwidth.
150 MHz Sets the bandwidth to 150 Mz
{not zvailable on some models).
20 MHz Sets the bandwidth fo 20 MHz.
Fine Scale Enables fine scale adjustment

with the general purposs knoh,

27



Ry

Bottom Side Description
Position Vertical Pos- | Enables numerical vertical
tion position adjusiment.
‘ SettoOdivs | Sets verfical position to center
i screen.
¥ Offeet Vertical Offset | Enables vertical ofiset adiust-
ment with the genera! purpose
‘ kob,
. Setto 0V Sets vertical offsetto O V.
Probe Setup | Voltage Probe | Use to set probe gain of attenu-
ation for probes that do not
Current Probe | have the TekProbe Il interface.
Deskew Use to adjust the time skew
correction for each probe,
Setto 0 Use to set probe skew comsc-

fion to zero,

i
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Math Menu

Bottom Side Description
Duai Wim Set 1st Source | Selects the first source wave-
Math o form.
SetQperator | Selects the math operafor: +, -,
o X, or +
Set 2nd Selects the second source
Source to waveform.
Ref Menu
" Bottom Side Description
Ref 1 Save Chito | Saves channel 1to reference
Ref1 waveform Ref 1.
Save ChZ to Saves channal 2 to reference
Refl waveform Ref 1.
Save Ch3te | Saves channel 3to reference
Refl waveform Ref 1.
SaveChdto | Saves channel 4 to reference
Refi waveform Ref 1.
Save Mathto | Saves the math waveform o
Reft reference waveform Ref 1,
Ref2 Identical settings for reference waveforms Rei 2,
Ref 3 Ref 3, and Ref 4.
Ref4
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Automatic Measurements

Measure-
ment

Definition

Ampliide

Mezsured over the enfire waveform.

Armpir'tude = High {100%) - Low (0%)

Burst
Width

The duration of 2 burst. Measured over the enfire
waveform.

Cycle

Mean

The arithmetic mean over the first cycle in the
waveform.

Cycle
RMS

The true Root Mean Square voltage over the first
cycla in the waveform.

Fall Time

Time that the falling edge of the first pulse in the
waveforr takes to fall from 90% to 10% of its
amplitude.

Frequency

Reginrocal of the period of the first oycle in the
waveform. Measured in Heriz (Hz).

High

The value used a5 100%. Calculated using either the
min/max orthe kistogramm method, Measured over

the entire waveform.

Low

The value used as 0%, Calcuiated using sither the
rin/max o the histogram method. Measured over -

the entire wavetorm.

Measure-
ment Definition
Max The maximum amplitude. The mast positive peak
voliage measured over the entire waveform,
Mean The arithmetic mean over the entire waveform.
Min The minimum amplitude, The most negative peak
voltage meastred over the entire waveform.
Nega‘uivel Weasurement of the first cycle in the wavetorm.
Duty Cycle Nagative Width
. .. Vegative Widi "
Negative Duty Cycle Farod >~ 100%
Negative | Measured over the entire waveform,
Qvershoot . Low-Min
N = 1004
sgative Overshoot Ampitude x 100%
Negaiive | Measuremsnt of the first negative pulse in the
Pulse wavaform. The time between the 50% amplitude
Wicth points.
Pk=Pk Measured over the entire waveform.
Peak-to-peak = Max - Min
Period Time ft takes for the first complete signal ¢ycle to

compiets in the waveform. Measured in secands.

30




Measure-

ment Definition

Postive | Measuremant of the first cycle in the waveform.

Duty Cycle | | . Positive Width
Positive Duty Cycle = —=2———==x 100%

[ Perod

Positive Measured over the entire wavetom.

Overshoot Positive Overshoot = w x 100%

Amplitude

Positive Measurement of the first positive pulse in the

Width waveform. The time between the 50% amplitude
points.

Qise Time | Time that the leading edge of the first pulse in the
waveform takes to rise from 10% to 90% of its
amplitude.

RMS The true Root Mean Square voltage over the entire

waveform.
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