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respoasible for payiog any associated faxes o duties.
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2} w repair demegs or malfunction reswiting from fatlure 1 perform user maineRancs axd cleaning at the
frequency and as preserived in the user manual (if applicadle)
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RESPONSISILITY T0O REPAIR R REPLACE BEFECTIVE FRODU 5 THE SOLE AND EXCLUSIVE
REMEDY PROVIDED TO THE CUSTOMER FOH BREACH OF THIS WARRANTY, TERTRONIX ANB TS
VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT. SFECIAL, [NCIDENTAL, OR CONSEQUENTIAL
DAMAGES IRRESPECTIVE OF WHETHER TEXTRONIX OK THE VENBOR HAS ADVANCE NOTICE OF THE
POSSIBILITY OF SUCH DAMAGES.

Copyright @ Tektrondx, Inc. All rights reserved,
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General aiey Sma

To Avoid Fire or
Persanat injury

TOSEL00 Series User Manus

Review the following safety precautions 10 avoid injury and prevent damage 10
this procics ov any products connected (o it To avoid potental kazards, use this
product only as specified.

Only qualified personne! should perform service procedures,

Whike wsing this product, you may need o access other pans of the s¥stem. Read
the General Sufety Summary in other systom manuals for waomings and cautions
sefated 10 operating the system,

Use Proper Power Dort. Lise oniy the power cord specified for this producs and
certiad for the country of wse.

Connect 5ng Disconnett Proparly. Do act connect or discomnedt probes of fost
eads while they ate conpectsd 10 & YOITIEE SOUTSC.

Ground the Product. This product is grounded through the grouhding conductor
of the power cord. To avoid elsetric shack, the grounding conductor must be
connevted 1 earth ground, Before making connections 10 The foput oF oufpu
termizals of the product, ensure that the produdt is properdy grounded.

Observe All terminal Aatings To wvoid fire or shock hexzand, observe all ratings
sad markings on the product. Consul the product manual tor further ratings.
informinos before making comtectings G the product.

Do Not Oparate Without Covars. Do apl nperate this product with covers or pneis
remorved

Use Praper Fuse, Use ooly the fuse type and rating specified for this product.

Avoid Exposed Cizcultry. Do not touvh exposed connections andl componerts
Wwhen powar js present,

Wear £y2 Mrotection. Wear cve profection if exposure o high-iniensity rays or
raciation #xists

Do Nat Opesate With Suspected Fatures. I you suspect there is damage o this
Preduct, b jt inspeated by quatified service perscanel,

Do Hot Operate in Welamp Conditions.
Bo o Opserate in an Explosie Atmosphere.
Keep Proguct Surfaces Clean and Dry.

Provids Proper Ventilation, Refer 1o the manua’s instaliation insiractions for
details g mstalling the product 5o it has proper vemilation.

xi X

Symbuls and Terms

VAN
JAN

Terms in this Manual. These terms may appeer in this manual;

WARNING, Warning statemenis ideniify canditions or practices that could result
in injury or loss of life.

CAURICN, Caudion stremancs identify conditions or practices that could resudt in
danage to this product or other property,

Terms on the Product, These terms may appear on the product:

DANCER indicates an injucy hazard immiediately accessible as you read the
wmarking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CATTION indicazes 3 hazard to property including the product.
Symbols on the Pzoduct, The following symbols may appear vn e product:
n

CAYTIO) G Pectetvg Gitsard
Reateé 1t Ml Hign Vorage {Eacti) Tacrsnal

TDSANU0 Series User Marual



Preface

Breface Retated Manuals and Onfine Documenis

This manual is part of a document set of standard-accessory manvals and onlive
Joctmentation; this manual mainly focuses on igstallation, background, and user
“This is the user manua) for the TDSH00G Series osciltascope. It covers the information needed to uss the product features. Sze the following list for other
following information: documents supporting oscillosvope operation and service. (Manual part sumbers
are listed in Acvessories & Options ¢n page 1-29.)

% Destribes the capabiliies of the pscilloscope, how U install &, and how (&
seinstall its software

Harmal nzme Desaription
L Explaiu:s how to operte the %milme: hluw 1o costrol zequisttion of, TDSGA00 Series Qnling Hel An ofing help system, integrated with the User interface application that ships with this
provessing of, and inputfoutput of information sroduct. The help Is preinsalled in the oscifiesonps.
B |ists the specifications nad accessories of the oscilloscope TDSE000 Seres Guick Refsrences A tjlick rederenice o major Teatures of the oscifigscape and haw they operate
TDS8000 Series Programmer Onilne Guide | An aj il fisting of the oI and ofher & 1 refated to
soiraling the asciiuscope over the GRBT
About This Mansal TDSGO00 Senes Servics Manust Dascribes how to servic the csciioscope 10 the moduie fevel, This opbional manual

thirst b otitered saparasely.

This manus} is composed of the folowing chapters:

1 Located on the TDSS000 Serles Product Softwire CD. See GO et

W Genring Stavted shows you how 1o configure and install your oscilioscope
ang provides an incoming inspection provedure.
For more information on how the product documentation retates o the
®  Operating Basics uses maps to describe the vatious interfaces for controfiing asetlloscope operating futetfaces and featires, see Documentarion ifap on
the oscilloscope, inclading the front pane} and the sofrware user interface. pege 22,
“These maps provide overviews of the product aad ifs functions from several
viewpoinis,

8 Reference comprises an encyclopedia of 1opics {see Cuerview on page 3-1)
that descrine the oscilloscops interface and features, and gives hackgrouad
and basic information on how to sse them. (The online help anboard the
ascilloscope application describes the fnterface, features, and their usage;
detailed descriptions of all programming commands ase found in the
TDS6000 Series Erogrammer Onling Guide maanal.}

% Appendices provides additional inf ion inchuding the specifications,
measurements, and cleaning information.
TDBE000 Serics User Mantal i v TOS6000 Series User Manual
Preface Prefacs
Contacting Tekironix
Paone -80(-833-5200*
Address Tekirerix. F¢
Departmant of name §f known}
14260 SW Kar Bravn Bive
P.0. Box 500
Beaveron. OR 97077
Usa
Web site e ek OniE Com
Sates support +-800-833-8200, select option 1*
Service SUpprat 1-800-833-8200, select uption 2*
Techrical suppert Emait tachsugppot@tektronic.com
1-800-533-920%, select option 3*
B:80 a.m. - 500 pm. Pacific time
* This phens nuzmbet is tof free in North Amarica. After office hours, ploase leave &
voice maif message.
Cuiside North Amasica, sentact 3 Tektzonix sales office or distibutor; sea the
Yektronix wel site for 4 list of oftices.
TDSH(H) Series User Manual ¥ wi

TDSA00H Series User Manual



Product Description

Key Features

TDS6000 Seties User Muaual

This chapter descrives the TDS6000 Series and their options. Following this
description are three sections:

8 Instailation shows vou how to configure and install the oscilloscope, as well

as honw 50 veinstal} Bie system soffwase included with the priduct,

W fncoming Inspection provides 2 procedurs for verifytng basic operation and
functionality.

& Accessories lists the standard and optional accessories for this product.

The TOSH000 Series oscilloscope is a high performance solution for verifving,

debugsing, and characterizing Sophisticated electonic designs. The oscilloscope

featuras oxceptional signal acquisition perfortmaace, operational simpheity, and
open connedtivity to the design environment. Classic analeg-style conirols, 4
iarge touch-sensitive display, and graphical menus provids intuitve sontral.

Open access to the Windows aperating syster enables vnprecedented customiza-
tion and extengibility. Key features include:

3 pio 6 GER handwidth and 20 GS/s seal time sunpiing raie

®  Revord fengths ap to 250,000 samples

o 2.5% DC verfical gain accuracy

= Four input chamnels {zach with B-bir resolwtion), CH 3 signal output, and
auxidiary trigger input and output

= Sample, envelope, peak-deteet, high-resalution, and average acquisition
modes

®  Full progy bility, with ap extensive GPHB- snd set and 2 message-
based jnterface

m  Tripger modes incinde edge, logic, pulse, and sequence a1 ap to 3 GHz
bandwidth

W Powerfu} buili-in messurement capability, including Mstogrums. auiematic
measarements, and measdraent statistics

# A large 10:4 inch (264.2 twm) color display that supports color grading of

waveform data fo show sample deasity

Product Description

Software Upgrade

TDSH000 Serius User Marual

Tektronix may offer software upgrade kits for the cscifloscope. Contact your
Tekiromix sorvice repiosentative for mors information (see Contacting Tekironic
On page Xv),

Praduct Description

Produci Software

Product Descrighion

An intuitive, graphical user interface (UL}, with online help that is built ia
and available on screen

Internal, removable disk storage

Wide array of probing seluticos

The ascitloscops ingludes the following software:

W System Softwnrs, which incledes 2 specially configured version of

Windows 98, comes preinstalled on the oscilioscope. Windows 95 is the
operating system on which the user-interfacs applications of this product runs,
snd provides an open deskiop For vou to install other compamible applica- ’
tions. Do not attemp! to substitute any version of Windows that is not
specifically provided by Tekuonix for use with yous escilloscope.

TDSEHH0 Product Software comes pretnstalled on the oscilloscope. This
soffware, rusniag on Windows 98, is the oscillescope application. The
software starts antomatioalfy whes the oscilloscope is powered on, and
provides the vser interface (UT} and ail other oscilloscope control functions.

You can mininize the oseilloscope application.

@ Support Softwate is oot preinstalied o the oscilloscope. The Product
Software compact dis¢. included with the oscilioscope, contains the
following software and files that may be usefut to you:

B Readme fils. This PDF file contains release notes and updates that could
ot be included in other product documentation.

% GPIB Programmer Online Help software. This software, in an onling
help format, coutaias the information you need to program the oseilic.
seope through its (PIB interface. A pristable PDF Hls of this tutorma-
tion is aiso availabie on the compac disc.

m  Performance Verification Progedures. The compact dise contains
saftware and instructions to pexform # semi-automated performance
verification as well as instructions to perfores a mumual performance
verification.

See the instructions included with the Product Sottware compadt disc for
information about installing the support software.

QOccasionally sew versions of software For your oscilloseope may becoma
available 4 our web site, See Contacring Tektronix on page xv in Preface.

TDS6000 Series User Manual
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Instatlation

This chapter covers installation of the oscilloscope, addressing the following
topics:

B [npacking on page -5

®  Checking the Environment Requirements on page 1-6
#  Connecting Peripherals on page 1-6

@ Powering On the Oscilloscope on page 1+8

W Powering Gff the Uscilloscope on page 1-9

8 Creating an Emergency Startup Disk on page 1-10

& Fueking Up User Files oo page 1410

&8 Insilling Software on page 1-11

B Comnecting o a Network oa page 113

page I-10. You may need that disk if you ever need ta reinsiall Windows 98 from

ﬁ CAUTION. Be sure 1o create vour emergency startup disk as described ot
the escilloscope hard drive.

Unpacking

Verity that you have received all of the parts of your oscitloscope. The gmpbical
ypacking list shows the standard accessories that you should find in the shipping
carton {probes depend on the option you ordered.) You should also verify that
you have:

B The comect power cond for your geographical area.

®  The compact discs that include copies of the software instatled on the
oscilloscope and additional suppon seftware that may be uselul 1o yow the
Operating Svstem Restore, Product Sofvvare, and Optional Applications
Software. Store the product software in a safo Jocatiop where you can easily
reteieve it

TDSAO00 Series User Magual 1-5

Instaliation

any accessories except ¢ USB mouse or keyboard to the oscilloscope conpeciars.
(You car connect and disconnect LSE devices with the power on.} See Powering
O the Oscilfoscope on page 1-9.

C CAUTION. X avoid product damage, power off the oscilloscope before installing

Deseription leonfabat Lacations

Monitar (PG only, fer
cuzl Bsplay
operation] ...

Printar

RS-282 .

Auttig g s .

CORCR-RN g ...

GRS
GRIR . B ST 483 0T
Dscllosrope monte? I
[larga-screen |
asrifloscope o ... SROVE (kY
i WA TRT

Figure 1-1: Locations of peripheral connectors on ear panet
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Installation

MOTE. Store the certificate of authentivity (Windows 98 licence agreement) that
accompanies the compact discs in & safe location. This certificate proves your

ownership of the Windows operating sysiem in your oscifloscope, If you lose or
misplace this certificate, you might have to purchase a new Windows license if
the hard disk in your oscilloscope ever needs rebuilding or replacoment,

& Alf the standard and optional accessories that you erdered.

Remember to fili our and send in the customer registration caxd. The registzation
card is packaged with this maaual.

Checking the Environment Requirements

Site Considerations

Read this section before astempting any instafation procedures, This section
describes site considerations, power requirements, and ground connections for
your oscilloscope.

The osclBioseope 18 designed to operate on a bench or on a cart in the nommal
position (o the battom feety. For proper cooling, at Ieast three inches {7.62 om)
of cleasance i5 required on both sides of the oscilloscope, and the bottom
requires the clearance provided by the oscilloscope feet.

I you aperate the oscilloscope while it is Testing on the rear feet, make sure tha
you properly route any cables coming out of the rear of the oscilioscope to avoid
dargaging them.

CAUTION, To prevent damage so the oscilloscope, ensure proper coaling by
keesping the bottom and sides of the osgilloscope clear of obstructions.

The Speaifications in Appendix A list the operating requirements for the

- osellloscope. Power scurce, temperature, huridity, and altitude are listed,

Connecting Peripherals

Instailation

The periphere} connections are the same a8 those you would make on ¢ personal
computer, The connection points are shown in Figure 1-1, See Tabie 1-1on
page -8 for addifional eonnection information.

TS6000 Serdes User Maneal

Table - 1; Addftionat ] Hon § i

item Deseriglion

Moniter ¥ you Lise a nonstandard menitor, you may need lo change e
Windows 98 dispiay settings te the proper reselution for your
masor.

Printer Conngat the mivte o the EPP [enhanced paraiel poit}

sennector directly, f your primter has a DB-25 connectar, use
the adapter casle Brat came with your ponter 1o connect 10 the
EPP consacor. For information an prinder usage, sae Prinfing
Wavatoms on page 3-199.

Rackmotnt Piater to the Rackmount instaliation Instnctions for infeemation
. ) instalfing the rackemoynt ki
Gther fiefer 5o the Readme fie on the Product Softeans GO for
perssibte adtional accassory ingtallaton infarmation fot
coveredin ffus Manud.

Powering On the Oscilloscope

Follow these steps to power on the oscilloscope for the frst fime.

L. Fither one of the followling fuse sizes can be used. Each size roquizes a
ditferent fuse cap. Both foses must be the same type. See Tuble 1-2 and
Figure f-1.

‘Table 1+2: Line luses

iira voitage Ressristicn Part number
180V to 250 ¥ aperalion L1880 and C3A C22.2, Mo, | Tauwronix 1690046400
59, fast acting. $ A, 250¥ Bussman ABC3
Hineituse 314008

[\5C127, sheer 1, fast aing | Feironix £50-0081-00
" high bregking capatty. HBusshitan GOAG.3
59A 250V Uaifuse 216052

Fowes swiich

Figure 1-2: Line fuse and power cord connscior focations, rear panet
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{nstaliation

{OniStandhy
Switch

Powering Off the Oscilioscope

TDS6HN0 Series User Manual

nstailation

CAUTION, Te prevent damage to the instrument, canrect the keyboard, mouse,
and sther accessories before applying power 1o the product.

1

Connect the power cord.

3, 3 you have an externil mOB{ioy, connect the monitor 1o the ascilloscope (see

page i-14), connect the power cord, and power on the monitar.

TFurn the Power switch on at the sear panel. (See Figure 1-2 on page 1-8 for
switck location.}

bl

1f the oscilioscope dogs 1ot poWer up, push the On/Standby switch 10 power
om the osciliascope (see Figors 1-3 for the switch location).

—

{2858 5 B

=

Figure 1+ 3: On/Standby switch jocation

When you push the front-panel On/Standby switch, the pscilioseope starts &
shutdawn process {lackuding & Windows shutdown) to preserve settings and then
power off. Avold using the rear-pane} power switch or disconnecting the Hee
cond o power oft the ascilioscope.

NOTE, If you do rot use the On/Srandby switch to power off the osvilloscope, the
oscitfoscope will be in the facrory Default Sep when powered on the rext time.

To completsly remove power (0 the oscllioscope, perform the shutdown just
deoseribed, and then set the power swiich on the rear punel to off.

Tnstaitation

installing Software

Software Release Netes

Accassory Sofiware

TDSG0G0 Serfes User Manu
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Backing Up User Files

InstaBation

Creating an Emergency Startup Disk

Now that you have completed the basic installation process, you should creaze an
emergensy startep disk that you ca use 10 restart your oscilloscope in case of a
major hardware or software failure. You should create this disk, asd then store i
in a safe place.

CAUTION, Create this disk and store it in g sfe place. £t may allow you &2
recover your Windows 98 installation without rebuilding the entire ascilloscope
hard disk.

The emergonay strmp disk contains basie fles to st your ascilloscope. [t
also contains files to check and format the hard disk.

Follow these steps to create the emergency starup diskz

1. Minimize the oscifloscope apploation by selucting Minimize in the File
TOeHU.

2. Click the Windows Start button, point to Senings, and click Controf Parel.

3, inthe Control Panet window, double-click AddRemove Programs.

4. Click the tab for the Startup Disk page.

5. Insert a floppy disk suto the disk drive and foliow the on-screen instructions
o Create the startup disk.

You should always back up your user files on a regular bsis. Use the Back Up
toot to back up files stored on the hard disk. “The Back Up ool is iocated in the
System Tools folder in the Accessorics folder.
1. If the Windows backup program is not instatled on your oscilloseope,
perform the following steps:
1 Minimize the oschloscope appil tecting Minimize in the Fiie
mEL

by

W Click the Windows Start bution, Settings, and then Contred Panel.
® Double click Add/Remove Programas to dispiay the distog box.

W Click the Windows Setup tab.

% Under Components, double click Systemt Tools,

#  Select the Backup check box and then ciick OK.
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8 Seleor Apply, wait for the instaflation to complete, and then restart the
oscilinsoope.

3, Minjmize the oscilloscope spplication by selecting Minimize in the File

meal.

b

Click the Windows Start button.
4. Select Programs. Accessories, System Tools, and Backup it the Stard ment,

5. Tise the backup tool that displays to select your backup media and to select
the fles and folders that vou want 1o back up. Use the Windows oaling help
fos iuformation on using the Backup tool. You cao back up 1 ihe fioppy
Grive or to 4 third-party storage device over the printer port (rear panell

The oscilloscope system and application software is preinstaiied at the factory,
you have to reinstall the software for any reuson. sefer w0 the instructions that
accompany the CDs that are shipped with the oscilloscope. If yot need to restars
the operating sysiem, you aiso need the Windows livence information from the
Carificate of Authenticity that is shipped with the oscllascope.

Read the software selease notes README, TXT ASCH file on the product-seti-
ware D before performing instaiiation procadures. Tais file contains additionai
imstaliation ard swerssion informating that supercedes other product documents-
tion.

T view the README, TXT file, open the Notepad Windows accessory. Then
open the file on the Praduct Software Cb,

The Product Software CT) alse contains accessory sofiware and fes that you can
choose to install i the oscilloscope or in ancther computer. Refer to the
instructioss thit accompany the (D for installation isformation.

GPIB Prog Online Help You can istel] the GPIB Programmer
online help on the oscillosiope. D it may be moks canventen! (& install it on the
PC that is feactioning ss the GPID system controller. From the system controller,
vou can copy and pi mmands from the help directly into your test pro-
rmms, The programener nformiion fontaios the foHowing content:

w  GPIB configuration information for the oscilioseops

#  Lists of the command groups and the commands taey contain

al 11 1-12

Tieskion Applications

8 Detailed command descriptions including syatx and expmples
A Siatus and LITOF MESSREES
@ Programuning examples

The CF also contiins a prinable version of the prograstmer information in the
form of & PDF file,

HManuat P Verification Brocedure, This is a printable POF fle that
deserines how to verify the oscilloscope performance usiag generic test
equipmerd.

Optional Accassory Soltwers. Tie Optional Applications Software C3) contains
optional software that you can use with your asciloseope.

“You cao install desktop appiication software an the oscilloscope. The oscillo-
scope has heen tested with the foliowing software producis instatled:

& Microgolt Office 98 (incinding Word, Exvel, Powerpoint, and Access)
B MathCad
B MAILAB

Other saftwars products may be compatible Bt have not been tested by
Teletronix. 1f the oscilloseope malfunctions after you install software you should
uninstall the sotrware and then reinstall the oscilloscope application to restore
proper operation,

£xlting the Oseilloscope Application, Before instailing other deskiop apphcations,
you should exit the oxcilloscops application. Foliow these steps 10 eXit the
oscilboseope spplication:

NOTE. 1f vou tre nen using @ USE keybourd and mouse,
power

vou must cvcle the

. Comnect a keyboard and mouse 10 the oscifioscope.

34

Whiie holding down the CTRL and AUF keys, press the DELETE key.

3. In the Close Program dialog box, select FekScope and then select End Task
to stop the oscilloscope upplication.

4. {f a confimmation dlalog box appears, 5elect End Task agnin.

5. Press the CTRL. AL, ang DELETE kevs again.

TDS6H00 Series User Manuai



Instailation

6. [nthe Close Program dialog box, select Windowsscopeservices and then 9. Press the F19 key to save and exit. Confirm the Save of Configuration
select End Task. changes when you are promped on screen,
7. i a confomation dizfog bos appears, sekect End Task again. 19. Use the Windows network setup uiility 1o define the oscilioscope s a
. o K client and configurs it for vour nerwork. You ¢ap find the aetwork
3 AL . Kevs X nc!w’or“ g yourn
8. Press the CTRL. ALY, eac BELETE keys a third time setup utility in the Windows Start menu if you select Settings > Conirol
8. In the Close Program dizkog box, verify that the tasks TekSeope asd Panel, and then double dick Neswork, You should consult your network

‘Windowsscopeservices are not runming, and then select Canced 1o close the

administrator for specific instructions o make these setfings.

diaiog box.

NOTE. If you want to disable network eccess for the oscilloscope, perform the
above procedure except substitute Disabled for the command listed in step 8.
The oscilloseape will boot fusier with network access disabled,

The oscilloscope application will restan after you restarl the entize system,
foflowing the instaiiation of the deslaop application softwate,

Options  Some opticns coatade software that needs 10 be installed andfor enabled. To do
the installation, follow the specific instructions that come with the option.

Tektronix provides a key that you must cater {one time) 10 enable all the optons
that you have purchased for your osciftoscope. To eater the key, select Dption
Enstallation in the Utilitles menu, and thea follow the oo-scieen insizuctions.

Setfing up a Dual Display

Use the following steps to set up the osclfloscops for dual display operation. You
can operate the oscilloscope while having foll we of Windows and other
applications on the external moniton

Connecting to a Network

You cas connect the cscifloseope 1o a etwork to enabie printing, file shaddag,
internet access, and other communications funetions. Befors you make the
cannection, do the following steps 1o enabie network access to the oscilioscope:

1. Begin with the oscilloscope power off.

2. Attach a keyboaed and monss to the oscilloseope.

3. Power on the vscilioscope.

4, As the oscifloscope begins to boot, press the F2 key ou the keyboard
repeatedly until the message “Loading SETUP” appears.

%, Inthe BIOS Setp Utility use the right-arrow koy on the keyboard to
nighlight the Advanced men at the rop of the sormen.

6. Use the arrow down key fo ighlight PCL Configuration (Peripheral

Configuration on seme instruments) in the Advanced screen, and then press 1. Power off the oscifloscope so thut you can conaect an externat aRitor o the
Enter. rear of the oscilloscope.
7. Use the arow down key to highlight Embedded Ethemnet Controfker in the 2. Connect a keyboard and mowse Lo the oscitloseope.

Peripheral Configuration screer, aid then press Enter. 3, Counect an extenal monitor to the upper SVGA port of the rear panct of the

8. Use the arrow up o down key to hightight Exabled and then press Enser. oscilloscope.

4. Power on the oscilloscope and the external monitor.

TOSH000 Series User Manval 113 114 TDS6000 Series User Maoual

Instaliation Installation

5, “Watch for a message on the external monitor telling you firat Windows has 3. Release the mouse when the task bar is whars yom want it to be,
successfully initialized the display adapter.
3. Seleer all the Windows deskiop icons on the internal monitor snd drag them
6. ‘The oscilloscope should detect that the new menkior was connected. Follow to 4 position on the external mositor.

the instructions oa the escilloscope display to install new drvers for the

monitor, 4. If you use the oscilioscope elp system, you can drag the help windows
the: external mondtor 5o that you can read them while you operate the
7. Type o Control-M to minimize the oscilloscops application. oscilloscope.
8. In Uie Windows desktop, right click the mouse and then select Properties 1o 5. When vou open any Windows apphication, drag the windows from the

display the Display Properties dizlog bos. application to the external monilor.
9. Sclect the Sexings tab and click the grayed-out monitor in the display box.

10, Click yes when you are prompled 1o enable the new monitor.

11. Set the resolution that you want 1o use o2 the external monitor,

12, Click on the externa} monitor in tie display box and drag it 1o the comet
orientation

smanttor, Th inrernal resalution must be 640 x 480 and the colar setting must be

: CAUTION, Do not change the resolution or volor setiings for the internal LCD
High Color {16 bith

13, Click 0K to apply the semtings. The new monitor will display ndditionat
desitop wrsa.

T make the best use of the new display area, do these additionat steps to move
the Windows controls to the external moritor:

1

Click tand hold) on the Windows tusk ber i the area shown i Figure 1.4
ad then drag it apwards and tward the witernal monitor, The task bar wiil
first o 1o the side of the internal monitor, thes o the side of the external
maisor aad Bually W e bontom of the external monitor.

‘ TOR8000

#

Glck here to ¢rag WSk bar/

Figura 1-4: Dag area for Yindows task har

TRS60M0 Series User Manuat 118 116 TISA0IN Series User Manal



Incoming Inspection

Assemble Equipment

Self Tesis

TDSE00A Series User Manual

This chapter contains Instructions for performicg the Inceming Inspection
Procedure, This procedure verifies that the oseilloscope is opernting correstly
after shipment, but does not check product specifications. This procedure
contains the following parts:

8 Sglf Tusts on page 1-17 providss snstrnctions £or performing the internal
self tesis.

8 Functionol Tests on page 1-19 measures the fime- and amaplitude-reference
signals at the PROBE COMPENSATION conmector.

& Perform the Friended Diggnostics On page 1-27 provides instructions for
performing ternal self caitbration and the extended disgnostics.

If the escilioscope fails any test within this section, it may need service. To
contact Tektronix for service, see Contacting Tektronix on page xv of Preface.

Make sure you have pit the oscilloscops into service as detailed in Insiallation
stasting on puge 1-3. Then assemble the foltowing test equiproent and proceed
with the procedures that foliow.

Self gesis do not roquire asy test oquipmezt. The functional tests rosuire the
following test equipmient:

B A PT24Q probe )

A deskew fisture, Tektronix part pumbes 067-0848-xx

B One BNC cable, such as Tektronix part nuwber 012-0076-00

= One 144 Mbyte, 3.5 inch formatted disk to check the file system

% One TCA-BMNC TekConnect adaples, or one SMA maie-to-BNC female
adapter, such as Teltronix part number 015-1018-(0)

This procedure uses iaternal routings o verify that the oscilloscope functions and

was adjusted propedy. No test equipment of hoolups are required.

117
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Functional Tests
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“The purpose of these procedures is @ confirm that the oscilloscope functions
properly. A list of required test equipient is shown on page 1-17.

NOTE. These procedwres verify that the oscilloscope features operate. They do
mot verify thar they operate within limits.

Therefors, when the instructions in the functional tesis that follow call for you t
verify that @ sigral appears on the screen “that is about five divisions in
amplirede” or “has a period of abotr sk korizontal divisions,” and so forth, do
NOT interpref the quantivies given as lmits,

NOTE. Do nat make changes o the front-panel setrings that are not called out in
the procedures. Each verification procedure will reqaire you 1o set the osciffo-
scope to certain defaulr settings before verifying functions, {f you make changes
to these setiings, vthar than those called out in the pracedure, you may obtain
Iudid results. i1 this case, redo the provedure from sigp 1 :

When you are insiructed 1o pusk a frant-panel button or screen bution, the Brtton
may already be selucted (its label will he highiighted), If this i3 the ease. ir is nol
necessary to push the buiton,

Equipmeni Cne P7249 probe
ragqires " )
One probe cabiteation and deskew fixlure, Tekironix past aumber
TB7-0434-00
Proreguisites None
1. {mitiaiize the oscilloscope: Push the front-panel DEFAULY SETUP button.

2. Flook ug the sigaal sowrce: Connect ane end of the BNC cable 0 the

PROBE COMPENSATION ourput tonnector in the oscilloscope. Connect
the remaining end of the BNC cabie tv the flxwre’s GAIN AL 810
connevtor of the fixtare 45 sbown in Figure 1.3 on page 1-20.

s

install a P7248 probe in the channel input you watt 10 fest {heginning with
CH1).

&

Connect the probe tip to the GAIN CAL pins on the fixture 1s shown in
Figure 1-3 on page t-20.

i-18
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Bauipmen] Mone

requirad

Preraquisites Bower on the ascilloscope and allow 2 20 minute warmp before daing
this procedure.

1. Verify that internal diagnostics pass: Do the fallowing substeps to verity that
the esvillvscope passes interaal diagaestics.

@, Display the System diggnostics menw.

m  if the osciifoseope is in sool-bar mode, chick the MENU bunon
put the oscitloscope into menw bar mode.

®  From the Utilities menu, select Instrament Tagnastics . . . . This
displays the diagnostics control window.

b. Run the Sysrem Diagnostics:
= First, disconnect any input siganls from ail four channels.
®  Click the Rus buton in the diagnoestics conirol window.

¢ Wasr The internal disgnostics do an exhaustive veritication of proper

oscilloscope function. This verification will take five to fifteen minutes.
Whes the verification is Bnished, the resulting status will appear in the
diagnostics control window.

s

Verify that no failures are found ond reported on the soreen. ALl tests
shouid pass.

e Kun the signal-path compensation routine:

W From the Utilities meu, select Instrament Calibration .. . . This
displays the oscilloscope calibration control window.

& If requised because the cscilloscope is in service mode, select the
Sigeal Path button under Calibration Azea.

M Touch the Cafibrate batton to start the routine.

™

Wizit: Signal-path compensation may take Sve fo ten minutes to Tun.

g, Confirm signal-path compensation returns passed status! Verify that the
word Pass appeass ta the oscilloscope calibration control window,

2. Return to regedar service: Click the Close button to exit the osciHloscope
calibration control window.

1-18 TRS6000 Series User Manual
Incoming lospection
TOSE0 Series
£
:
s
lig 2m®
BN cable bom the
PRORE
COMPEHNSATION
outplit iy e GAIN CAL]
S iaput on the fiure
GAIN CAL connestions
Figise 1.5: Universai test hookep for functional tests HCH 1) shown
5, Turr off all channels: I any of 1he fromt-panct channe! buttons are lighted,
push those buttons to turn off the displayed channels. Sex Figure 1-6.
{Chapreed hutlons
RTFAL, '_""‘{7' =
g \"j’"" @YE
St
Cruei
Figire 1- 6: Channai bulton location
6. Select the chanrel v wesi: Push the channet buttun for the chanse! hat gou
are virrently testing. The button Hghes, and the channef display comes on.
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1.

8.

=

Set up the oscilloscoper

B Push the front pancl ATTOSET burton, This seis the hovizontat and
vertival scale and vertical offset for & usable display and seis the trigger
source to the chansel that you are testing.

# ‘Touch the Vert button, and then touch Offset. Confirm that the Chl
Offsetis L6V

Verify that the channel is operational; Contirm that the following statements

are frus,

® The vertical scale readout for the chanuel uadsr test shows 4 setting of
sbout 100 mV, and a square-wave probe-compensation signal about
4 divisions in amplitede (about 400 mV) is on the screen.

#  The front-pansl vertical POSTTTON knob {for the chanoel you are
testing) moves the signal ug and down the streen when rotated.

#  Turiag the venical SCALE, knob counterciockwise (for the chanoe! that
you are testing) decreases the amplitude of the waveform on-screen,
Turning the kaob clockwise increases the amplitade, and teturning the
knob to 100 mV returns the ampittude to about 4 divisions.

Verify that the channel acquires i ail acquisition modes: From the
Hordz/Aog men, select HorizontallAcquisition Setup . ... Click the
Actutisktion tab in the control window thal displays. Click each of the five
requisition wodes and confirm that the following statements are wue {see
Using the Acquisition Congrols on page 3-20 for more information):

B Sample mode displays an actively acquiring waveform on the sereei.
{Note that there is 4 small smount of nolse present on the sgaare wave).

#  Peak Datect mode dispiays an actively acquiriag wavelonm on the screen
with the nodse present 4 Sample mode “peak detecied.”

®  Hi Res mode displays an actively acquiring waveform on (e scréen with
1he noise that was present in Sample mode reduced.

¥ Average wode dispiays an actively acquiring waveform an the screen
with the noise reduced.

8 Envelops mode displays an actively sequiring waveform en the sereen
with the coise displayed.

&  Waveform Database or WimDE mode displays an actively acquising and
displays a waveformn thal is the accvanulation of several acquisitions.

Test all channefs: Repeat steps 2 through 9 until eil four input chaanels are
verified.
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B The horizontai POSTTION knob positions the signal teft and right on
the screen whes rofated.

Verify horizontal delay:
a. Center a rising edge on screen:

| Set the horizontal POSTEION knob so that the rising edge where the
waveform is triggered is lined up with the center borizontal
graticule.

% Change the horizontal SCALE to 20 ps/div. The rising edge of the
wavetorm should remain wear the crnter graticuls, and the f2lling
edge should be off screen.

b, Ture on and set horizontal delay:
" From the Hotiz/Acy meng, select Hotlzontal/Acquisition Set-
...
& (Zick the Horirontal tab tu the control window that displays.
#  Click the Delay Maode bution {o turs defay o '

m Douable click the Horiz Delay control in the control window ta
display the pop-up keypad. Click the keypad butions to set the
horzontal delay to 500 us and then click the ENTER kov.

¢ Verify the waveform: Verify that 4 falling edge of the waveform is within
a few divisions of center streen.

d. Adjust the horizontal detay; Rotate the upper multipurpose knob to
changy the hotizonta! delay setting, Verify thut the falling edge shifts
erizoutally. Rotate the front-panel horizontal POSTTION kaob, Verily
that this kneb hes the same etfect (it alse adjusis delay, but only wien
delay mode is o8}

e Verify the delav roggle function:

@ Ratate the front-pane! horizoatal POSITION sack @ center the
falling edge horizontaily on the screes.

& Change the horizonsal SCALRE to 40 nstdiv. The falling edge of the
waveform shouid remain near the center graticaie. I pot. readust the
dafey setting 1o center the falling edge.

w  Push the front-panel DELAY button several times 1o toggle delay off
und on ad back off again. Verify that the display switches quicldy
between two different poiats in time (the rising ond falling edges of
this signal).

1-23

Incoming Inspection
1%, Remove the test hookup: Disconnest the BNC cable, focture. and the probe
from the chanael input and the probe compessation cutpul.
Equlipment One BNG cabie
Tequired
e Cne TCA-SMA Texonnact adapiar
Prerequisites None
L Initialize the oscitloscope: Push the front-panel DEFAULT SETUP button.
2. Hookup the sigral source: Connect the BNC cable from the probe com-
pensation output to the CH 1 input throngh a TCA-SMA adapter as shown ip
Figure 17,
TOSG00 Series
BNG sabie fom PROBE
CQM?ENSAT!DN ouiputtn
Figura 1-7: Setup for time base test
3. Set up the oscilloscope: Push the fronr panet AUTOSET button.
4. Touch the Vert button and then ouch Gifset. Adjust the Ch1 Offset to D8 Y
using the multipurpose koob.
5, Set the Vertical SCALE to 106 mV per division.
G Ser the time base: Set the hotizontal SCALE to 21 psfdiv. The time-tase
readout s displayed at the bottom of the graticule.
7. Verify that the time base operetes: Confirm the following statements.
= One period of the squere-wave probe-compensation signal is about five
horizontal divisions oa-screen for the 200 us/div horizontal scale settisg.
@ Rotating the horizontal SCALE knab cloclovise expands the waveform
an the soreen (more borizontal divisions per waveforn: period),
Gounterckockwise rotntion contracts it, and returaing the horizontal scale
10 20K us/div returns the pedod 10 abowt five divisions.
1-22 TDS6000 Series User Manual
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. Remove the test hookup: Disconnect the cable and adapter from the chanuel
input and the probe compensation oultput.

Equipment Cne BNC cabie

irad
i One TCA-GhA TekCanness adapter
Prorequistes [

1. [nitialize the oscilloscope: Push the front-panet BEFAULE SETUP dutton,

2. Hook up the signal sonrce: Connest the BNT cable from the probe com-
pensation output to the CH 1 input through 2 TCA-SMA adapter as shown ia
Figure 1-8. s

TREEK Sates

BRG cabiy from PROZE
COMPENSATION sutput o
GHY input

Flggure 1-8: Setan for frigger test

3. Setup the oscilloscope: Push the front-pane] AUTOSET buton,
4

Touch the Yort button, and then fouch Offsct. Adjuat the Chl Offset o 0.8V
wsing the multipurpose knob.

3. Set the Vertical SCALE to 180 mV per division.

& Verify that the main trigger system operates: Comlirm that the following
SIS fre fraer

B The trigger level readout tor the A (main) trigger system changes with
the frigger-LEVEL knob.

B The trigwer-LEVEL knob can tdgger and unidgger 1he squire-wave
sigaal ax you rotais it (Leave the signal untriggersd).

& Pyching the front-pane! trigger LEVEL knob gets the irigger leve! to the
30% amphitude point of the signal and triggers the sigral that vou just
teft umtriggered. {Leave the signal triggered.}

TES600E Series User Manual
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7. Verify that the delayed itrigger system operates:
a. Set up the delayed Irigger:

®  From the Trig memu, select A->B Sequence. ... This displays the
A-B Sequence tab of the trigger setup control window.

@ Click the Trig After Time buon under AThen B.
& Click the B Frig Level control in the control window.
b, Confirm that the following stmements are rue.

®  The trigger-level readont for the B trigger systemm changes as you
tuen the lower multipurpose kaab.

@« As you rotate the lower muitiptirpose knob, the square-wave
probe-compensation signal cm become tiggered und untriggered.
{Leave the signal triggered.}

¢ Verify the delayed frigger counter?

8 Double click the Trig Delay contro! @y pop up 2 aumenc keypad for
that contiol.

% Click on the keypad to enter a trigger deiay time of 1 second ond
then ciick Enter.

= Verify that the wigger READY indicator on the fropt panel flashes
about once every second as the waveforin is updaied op-seree.

8, Remove the rest hookup: Disconnect the cable and adapter from the channe
imput aud the Probe Compensation output.

Equipient Qng BNC cable
seipalred Otia TCA-SHA TokCorneat adapier

Qne 1.44 Migte, 3.5 inch DOS-compatible tormatied sk,
Protequishes | Mone

1. initialize the pscifioseope: Puash the front-penel BEFAULT SETUR button.

3. Hook up the signal sonree: (Connect the BNC cable from 1he prebe cono-
pensation output to the CH 1 inpwt through 3 TCA-SMA adapier as showa in
Figure 1-9.
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Click the Recal bution ander Recall settings from file in the controk
window. This displays a familiar Windows dialog Box for locating the
settings tile that you want 1o recall.

o In the Recall Instrumens Serup cialog box, select the 34 Floppy (A}
icon in {he Look in: drop-dows lst.

4. Laocate and thes double click in the dialog box vs the setap file that you
previousiy stored.

e Verify that the oscilloscope retrieved the saved setup fron the disk. Do
this by noticing that the horizontal SCALE js again 1 ms and the
wavetorm shows ten cycles, just as it did when you saved the serup.

i1, Remove the test hookup:

a. Disconnect the probe and adapter from the <hanne] gt and the probe
compensation outpul.

b. Remove the foppy disk from the Boppy disk drive.

Perform the Extended Diagnostics

Checidng the Underlying
System {Optional)

TDSEE Series User Manual

Extended dlagnostics and self calibrtion perform a more dotailed functionakity
chieck than the incoming inspection and Power-en diagnostics.

HOTE. Aflow ¢ 0-minuie warm-up before running the self colibration.

Disconnect any attuched probes from the oscilloscope. Then setect the Uhilities
treau. Rua the self calibration followed by the exteuded diagnostics by first
selecting the Instrument Calibration and thex the Tnstrument Diagnostics tabs.
Resulss of the tests display on their properdy pages.

To check the hardware 2nd Windows software wndertying the TDS oscilfoscope
U (weer inrerfage), run the QAL Windl diaguostics trom the Windows Start
menu 48 foliows:

3Es

1. Exit the osciiloscope application before renning the externa diagnostics.
a. Dispiay the Task Manager by pressing CTRL, ALT, and Delete.

b. Select TekScope, and then touch End Task.

NOTE. Abust [0 seconds after jauching End Task, & program ave responding
window mav appeas. 1f it does, fouch End Task.

Incoming Inspection
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HNG cable from PROBE
COMPENSATON output b
CH 1 gt

Figure $-: Setup for the flie system tes

3

bl

?

1

=

Insert the test disk: Insert the floppy disk in the Hoppy disk drive at the 1op
of the fromt panel.

Ser up the oscilloscope: Push the front punel AUTOSET buntoa.

Touch the Vert button and then touch Offset. Adjust the Chl Offset o [ER: 2
using the multipurpose knob.

Set the Verticut SCALE to 160 mV per division.

Sat the fime base: Set the horizontal SCALF to 1 ms/div. The time-base
readout is displayed at the bottom of the graticule.

Save the settings:

a. Pull down the Fike meny to select Instrument Serup . . . . This displays
the osciltoscope setups control window.

b. Click the Suve button under Save sattings to fike in the control window.
This displays a familiar Windows dialog bor for choosing 4 destination
directory naming the file.

e In the Save Instrument Semp As dialog box, select the 31, Floppy (A
fean in the Save in: drop-down list to set the seve destipation t the
floppy dsk.

4, Note the degault file name, tud then olick the Save button fo savé the

setup o the default file name.

Change the settings again.: Set the horizontal SCALE 10 200 us/div,
Vertfy the file sysiem works:

a. Click the Recall Setups tab in the control window.

TDHS6000 Series User Manual
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c. Display the Task Manager by pressing CTRE, ALT, and Delste.
d. Select Windowsscopeservices. and thea toveh End Task,

Click Start, then click Programs in the Starr Menu. Finally, click Sykes
Diagnostics, and then click QA+ Win32.

Click the Ouick Test button to rus. the diagaostics suite.

Check test results in the scrollable results listing in the iower left comer of
the QAPIuS test window. Al tests except the audio test should pass,

Dismiss the (3APlas/Win diagnestics by selecting Exit iu the File menu.

Restart wour ostiliospops Ul soffware by clicking Start, and thet vlicking
Programs in the Start Menu. Finally, click TekScope.

TDS6000 Series User Manual



Accessories & Opiios

“T'his section lists the standard and opiional accessories available for the
oscilloscope, as well as the product options,

Accessories
This section lists the standard and optional accessories available for this
aseilloscope.
Standard  The following accessories are shipped with the psciiloscops:

Tabie 1-3: Standard accessories

Pecessory Peit number
Geaphical Packing List {(Read Me First} 074-1051-xx
Lser Manual | GT-F 20
ik Heference Manual {8 kinguages) O20-2426-4%
Product Sofware CD 663-3541-x0x
Operating System Restore C0 G53-3377 %%
Optional Applications Sofbwars CD D63 TBtx
Oridine Helps {part of o applicalion software) e
Partormance Verfication (4 pdf e on the Product Sofware £0) | —
Programmar Gniine Guide (s on the Froduct Software D} e

NIST, MIL-5VD-45652A and 1503000 Calibiation Certhicate s

Four TekConnact-fo-5WA adapters TOA-SMA
H.3. Power Corif 1610104
Deskaw Fixiure, with instreciions 0E7-0484-00
Mouse 11562980
Froest Covey 200-4853-x%
Accessory Pauch (16144121
Important Decuments Folder with Microsoll Windows ficense ——
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The falkowing options can be ordered for the oscilloscope:
® Option G K4000 Iastrument Cart

®  Option 1R: Rack Mougt Kit {includes; hardware amd instructions for
convesting to tackmount coafiguration)

W Option 52: Add one FT330, 3.5 Ghe, differential probe
2 International Power Cords Options:

& Option Al ~ Universal Buropean 220V, 50 He

& Option AZ - United Kingdom 240V, S0

o Optioet AS - Austraiian 240 V, 56 Hz

®  Option 43 - Switzerland T Y, 36 1z

| Option AC - China 220V, 50 Hz

8  Cption A%9 - No power cord
= Option J3: TDSHTX Jiaer analysis application with Goeumentation
% Option USE - USH2.0 Test application with dacumentation
B Option SM - Mask testing with docamentation
3 Option 5T - Serial pattern wiggedng with dogumentasion

8 Option TDS6UP - Field upgrade options. Many are availtbie; contact
Tektronix {see page xv) for » complete Hst of availables TDSTUP aptions
with instalation jssiuctions

& Service offerings:
W Opt. O3 Calibration services exteaded 10 cover thres years
= Opt C5: Cadibration services extended to cover five years
a  Opt. Di: Calibration data report

M Opt. D3: Test Dasa for colibration services in Opr. O3

1-5t
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Optional

Agccessories znd Options

The accessories in Table 1-4 are vrderable for use with the oscilloscope at the
time this manual was originaliy published. Consult 2 current Tekironix catalog
for additions, changes, and detaiis,

Tahle 1-4: Optlonal accessories

Asuessory Patt number
Service Manual C71-7021xx
fransit Case G16-1522-x¢
Seope Gant K4000 {Oplion 1%
P5246 400 MHz gierential probe’ P5246
PE247 1.0 GHz diftarental probe! PE24T
PB248 1.5 GHz diflerantial probe’ P524g
B5249 4 GHz diferonial prote’ P49
PEI30 differsnial 3 GHz probe B
P7240 active 4 GHz probe Pr2a0
7330 diferential 3.5 GHz probe’ P70
TekConnect-to-SMA adapter TCA-SMA
TekCannect-to-BNG adapier TCA-BNC
TekConnect-fo-N adapter TCAM
Wavewriter, AWG and waveiorm creaticn sofvare HaFTAl0
WSTRO Waveilar Soitware WITRD
G cable {1 m} 41209811
GFfH cable {2:m) G12-0991-00
USB Keyboard 119-6633-xx
Small Kevboard, s int pouch, P82 interface 118-2402-xx
Reptacament hard disk 650-4328-xx

1 Hequires TSA-BNG TekConnact BNC adapter

BOTE. The PS3394 iy not supporied by this oscilloscope,
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" Opi. D3 Test Data for calibration secvices ia Opt. C3
a Opt. R3: Repair warranty extended to cover three yeams

8 Opt. R3: Repair warranty extended to cover five years
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Operational Maps

This chapier acquaints you with how the oscifloscope functions and operates. It
congists of several maps thar describe the syswm, it operation, wud its documen-
ratiom

®  Documentation Map, oo page 22, lists the documentation that supports the
uscilloscope.

B System Overview Maps on page 21, describe the high-level operating blocks
and operating eycle of the oscilloscupe,

W Userdnterface Map, ot page 3~6. describes the slements of the User Interface
(U} appication, which provides complete contrel of the oscilloscope.

& Froni-Panei Mup, on page 2-7, describes the elements of the osciiloscope
front panel and cross refereaces information relevant to cach element,

w  Display Map, on page 2-8, describes eloments and operation of single-graticule
and rultpie-graticuls displays.

&  Eront Panel IO Map, on page 2-9, describes input/owtput ports and peripherals.
Tutorial procedures ae available onliae. as part of 1he oaling help.

Tor information on configutiag and instaliing your oscilloseope, Tefer to
Chapter 1, Gersing Started.
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Sym Overview Maps

The escilloscope is a Eighly capable wavefors acquisition, test, and nveasure-
ment systein. The following model provides background infommation sn its
operation, which, in turn, may provide you insight on how the oscillnscope cau

be used.
Funclional Model Map
Signal Processing  Outpet &
Dighat Signat Acquisition & Transformation  Stosage Display & W
inout channets CH-4
%:: = 1. Aprasiion nse ““‘""%
Agnpiade Symem
1. CHE - S_—
o "i.L seaang page 319 pages
pigt 313 Py Pt 1-4
I T LISELR
¥ ;
Trgyer Timebass IR
SYSEN sk Matt: -4
page 3-33 pages 3-30, |
3157

The mode!} comprises four high-ievel subsystems ar processes {embodying a
variety of hardware and software Fanctions) and fhe “data” that connects tham:

@ Drigitak Signal Acguisition System. Acquires a waveiorm record from cach
signal you Input 10 each channe} using the foliowing sebsystems:

®  frput Chaonels, Conditions the jnput sigaal, primartly thiough the use
of analog hardware, betore the signal is convested o digital form,

® Trigger System. Recognizes a specificevent of irterest on the DUt migaer
signal and jnforms the Timebase of the occurrence of the triggers event.
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Documentation Map

This oscilloscape ships with documents imdividuaily tailored to addeess different
aspects or parts of the product features and interface, The table below crass
refieremces each document o the oscifloscupe foakures and interfaces it sapports.

To read ahout... Reafer o these gosuments: Desctiptien
Ingtmlation, Spacititaiion, and User Manual Tieac the Reference for & quick ovenow of
Operation {ovarviews) Reference danval sgelioscope features and their usage.

Read the User Manual for general informa-
tion aboul your cscilfoscape - procedures
on how te put 1t into serdce, spedifications
of its pertormances, maps of its user
infertane £ONtrais, Ovenews and nack:
geoundd on its Teatures.

ER=

Fol more usage informalion, see Onfins
Fisip System, betow,

Access heip from the oseiinscope
far oniert-sehsitive: information on virtually
all conteofs and elerments on stigen.

in Depth Oparation and Ul Heip

Onling Help System
A — i

Qrline hatp includes procedurss far using
sclinscope hundtions, Sep Accassing
Orfing Help bn page 3-203.

Analysis and O iy Tools Anglysis ard These documonts Biel you use vaious

P
L‘nnnecfiw?y fiiade Easy connectivily and analysis tools that you san
TekWISA Programming install, See “Analysis and Connedivity
Support” in the instrument onfine hel
Vtlplugdplay Ditver Help taaserined abuve} for more indomation.
FakVISA Excel Toolbar Helg
; Csickly Hnd the syoiax of a command, and
GPIB Comimands Oniine Programmers Guide copy th cormmand 1 dasired. Rsad abott
o BT T e WG epmmunisalion, siros sanding, ard ofber

information o GPIB usage, This quide is
o the protuct sottwiate D

You may ki want to obin the optional sevice maemal for this product Hyou
want 1o sek ice or performance test this oscilioscope. See Accessories &
Oprions on page 1-29.
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Swvstem Dverview Maps

a 'Timehase System, Teils the Acquisition system Lo start 2 acquisition
cycle {that is, to convert from analog to digital), In muse generd] torms.
the Timebase System synchronizes ihe capturing of digial samples ta
the Acquisition system 1o the trgger events generated from the Trigger
svsient.

2  Acguisition System. Performs the actusl A/D conversion and storing of
digital samples.

8 DSP Transformation System. Performs a vitety of transformations or
operations, begianing with the most fupdamentai data glement(s) i the
syatee, the Chamnel Waveform(s). “Wayelorm math operatioss, sutomatic

ks, spectial , and histogram generation aro examples.

A IapsyQutpat Sysmﬁs. Provides cutput {and sometimes input) of
osciliseope-dara eleents in a form suitable 10 the user and also provides
user mpit comrel.

The pros ovarview that follows describes each steg o the sop-level cyele of
oscilioscope operation.
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System Cverview Maps

Process Overview Map

Procass Overview Frocess Block Deseiiplion

1. Thevacilosenpe starts in the idle state; It enters this stale
upon power O, UDOR KoEVING most contrdl saiting changss.

or upon Binistirg acquisition tasks,

4 Carirol settings are implemented as they are recuester.
Wirhen yu loggle the RUN/STOP control i RUN, the
oscilicseope staris the kardware,

Stop candition?

4 The oscitoseope acquires samples untt e pretrigyer porion
ACTRIITE of the wavetorm record fehannel) baing acguired is filed.
aretlgger points

4. The osuiflescope then heging waiting for & tgger. Acquiring
continues o take place, keeping the prelrigger points current.

Ho, Trgaer until triggesing criteria are met or a triggsr is foroed (Auto
ascepted trigger mode onfy} ssciloseope accepts frigger.
Yo

N 5. The cseifoscope acquires samples untif Bie positrigger
px:‘gr;m portion of the waveform racord {channel} being acquired is
Toits fitied.

. 1f averaging or envitoping is on, the record hecomes part of
the mult-acquisition record that these mades produce. The
Process faops back to step 3 above to acnuire addiionat
racouds untl the number of aceuisitions required for the

isition mads cumently sel are § ard ther
processing tonkinues to step 7 Selow

7. Abliis point, the goquisition record s in DSP memory and i
S S availabis 0 the ceciioscope for measurement of it
aviizte parameters, disolay, and so on,

The pscfiuscope then tiecks for & user-spedtiied stop
sondition and sither returns to its idie stete or continues at
step 3, agcerding to what ¥ finds.
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Front Panel Map - Quick Access to Most Often Used Features

A thesa bittons t slart and stog acquisiion of Start & Single
acquizilion sequence. The ARM, READY, and THIG'D lights
b e aguuisiion stalus, Fage 3-41.

Tum knet to adjust waugfarm istensity. Pege 3-92

“Jeg these krobs ant butines {6 set the nager paramalers, Push
ADYANCED to gizpray addianal iigger junclions, Pagas 3-33
ang 3-47.

Push to e cursors o of off, Paga 3-103.

Pust & maks a bhavd copy, Pags 3-158.

Pash 1o retam sehings 10 defaul vaiss. Page 5-11.

Horizonraity scalp, posioom, debay, and 50t 120000 LB ey
[resdivtay} of selaclod wavelons, Page 3-16,

Fush o ausorsitica’y sel ug W weetial, 1nagnial, ant wgger
£omirsis hased on selactad charnness. Page 3-10.

Ture the mulbpusposs knebs 10 adiust parameters selectet Mot ——
{pa sereen intetface, Push a Fise DUtk 1 Dggie hatasnn
el 3 B adjusient wits i muitipuose kngb.
Pags 3142,

Push 18 e i 154G Sus80n o0 and off Pags 2-84, wele -

Push ZOOM to add a mugnified gratesle w e dspiay, Push
HORIZ or VERT 10 select fie 2vs I magrifs. Page 3-57,

Tuen chanmel displays 5 and o8 Vamualy soak ang posiion ..
wasiorm, Page 3-4.

TOSH000 Series User Manuai 7

User interface Map - ompiete Control and Display

Hant Bar: Acess fo data 40,
prmng, ariitg Sk system, and
vucillazgopa furctions

Siatws Bars Display of
acqsilon statss, mads, ard
numier of acuistions, rgger
status; wamings; daty, and e

2=~ Butionafifeny. Touch fo
gl between ol
antt menu-Lar modes
Muitipurpaas Kivad
Readouls. Atiust
pasamatees consroded by

Display: Lve, reforance, and w20 mullipurpese knabs
math esvelones displiay hee, Readouts: Dispiay
alorg with cursors st roaouts
measuiemant
B readouts I this area,
Wavelorm Handla: Tolich and drag s selectania Tom the

1 £hange varbical position of mens 5ar or ol bar

wavafom. Touck the hanola and

change Be position and sk usiny o oantat menn is

the muliipuiposa keabs disulkaglec, fhese
Consrota Staks: Juick roBeance 1o —+ TBAUALFE e 10 e
vartedd, hofzeniad, drd tooga: graficule atea
seigctions, stale, and garametars
=6 TDSH006 Series User Manaul

Dispiay Map ~ Single Graticule

Timg icon to changs the igger
ezl

[Jeags cuss0Es W mpasdny
wavelireng of getesn

Orag s postth 13
1BpOsTHon a4 wavsiorn

Click icnn tn 2580 MRS ~——m
fnobs o wavaiomy vestical
postiion and scale

Thag rorass the wavefoms aegats =
200/ 1 boxed wsve ko segment i
@ g soraan with, Aso
onEBleisabks tistograms st
ARASPRTERL YFIDE
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Front Panel i/0 Map

g i

-t i Flogpy disk drive

|

!
L

Probe compansation """"‘i"—‘:;'{\@ @65 } ',—3‘! I g_@] Ground lotring!
eru i 3 |
fa
Ruliay trigyer inpet -j
i Chaerel
Suxifary igier outpat Inpuls

CH 3 SIGNAL

OUTHT, scale ehd

afisel controsed by

CH3 controis
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Rear Panel /O Map

Rarmvebia hard glsh drve o provid:
imdhidual svionmens ¢ esch usar orio
secufe data; prass to valgase

COACMAW drive sooessiin oM — e

Wirntnes; 9695 10 apan

-

S8 conneclor for Mouse orw——ﬁ

keyhoard and mouse

i
L% ]

-2 cannectors for

%
Uppet VGA part 10 connect & —m_——-———«"-@‘\%i{ﬁ o”_J/ @

oanier fr side-bi-side display
Lowar WGA port T eornact

eonlior fot escliioscops display

Pl 7t {CRTOTIS) 0 oo {3} F B &;"'—‘"“j D JET.T]@
cannacd prister af other cevics R ELEARAL LA

GPIB porf 10 connect (5 contolter

F4-45 connacinr to connscl nermﬂc————-w-—‘-‘_ifi}

efnslo

COM seral port

Satemat rolerance inpud ar ntascal .-——-{:D @

reRamTAE GLApl

Capngctors for spasket and M@ @

Qverview

This chapter describes in depth how the many featuzes of the TDS6604 Digital

Starage Oscilioscopes operae, Please aow the following points o using this

chapter:

#  Each section in this chapter provides background informatios needed to
operate your oscilloscope effectively as well as the higher-ievel piocedures
for accessing and using the features. These procedures emphasize using the
froni panel when possible.

%  Lower-ievel, dotafied usage procedores are in the online help systenm.

The table that follows on page 3-1 lists operatiog rasks and the sections ia this

chapter that document those t@sks.

Tasks of topics | Subtasks or sublopics “ Section: thie { Comtena Pags no,
Signal ripet Axqulting weveloms | Anquiring Viavefomms | Overview of section contents © 3-3
Stanal Canrection and Crvarvipw of sigral connection and 3-4
Conditioning contitioning technigues and seups.
Ta Autoser the Automatic setup of he acquisibon, 310
Qscilioseme triggerng systams and Ivpu channaks
gt Caraiioning Bake | Background intommation ou inpul ugnal 312
ground sondiioning
Senmg Acquisiion Con- Backgrousa 2nd setup of acquistion 318
s sonrals and rell moce
o Set Aggeasiion Mooss | Setup of the aoguisition system 3-28
Acquisition Gonfeo! Back- Backyround sommaton o acrpisition 327
gronnd camteis
Triggeting waveloms Trigganing Background on dasik Igge SRerEien 3-33
inggarimg Frof ihe Front L the front-panel 2032 PQEeT contiots 3-8
Paret
Advanced Trggemng Dveniew anc sstup for wiggening o 3-47
apecific pylse and jagic sunditions
Saquential Tggering Overngw and seug lor tnggaring afier 3-71
i fima deiay ad ngganng on svents
TISH00 Series User Maruat >t
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Tasks of topics | Subtashs or subtopies Saction litle Coatenls Page ne.
Blsplay Features | Using the Display Displaying Wavelerms |ising display featwres and customizing 3-7%
tha display
Usirig the iWavefonn Overview of display teatucos and setup of 13-80
Display he disphay
Sefting Foom Contols Cuardiew 3¢ Use 9 Z06m 3-67
Customiziag the Dispiay Sustomizing disphay siements 381
Data Processing Taking A Sehyp tor meastring sarameters 3-88
(Caiculation) Taking Autamatie e and senug for laking adlomatia | 3-108
Maasurerments maasutEments
Taking Cursor Mpasife- Cyerview and sumup for taking clrsor 3-108
ments MERSNSMEms
Taking Histograms Crusrvimw A satup for taking Histograms | 3-1t5
Cptimizing Measurersent | increase acturaty by compansaing the 1 3-11B
Accuracy asclissceps and adiusing caskew
Math {+. 0" intg DI, Creating and Using Math | Funcoons for processing veavaforms, 3127
Averagednvert, S Log 15, Wigveforms } axtracting segments of waveloms, ang 50
1.ag % ExpMagnituda. .
Haal Phaga, and imag)
Spectrai Wath operations | Defning Speciral Main Functians far reauency domain analysis 1 3-142
{ Wavelorms oF yous Warlomns.
Qptimizng Dscilsco = Cptiminng M Pracedizes for compensaing the oscllie- | 3118
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Hefore you can do anyihing {display, print, measnre, analyze, of otherwise
process} to a waveform, you must acguire the signal. This osciloscope comes
cauipped with the fearures that you eed for capturing your waveforms before
funthes processing them according to your requirements. The following topics
cover capturing sigeals and digitizing them into waveform records:

u  Signal Connection and Conditioning! How to connect waveforms to the
wscilloscope channeis; how to scaie and position the chunnels and Hmebase
tor acquiriag waveforms,

B Setting Acquisition Controls: How 16 chovse the appropriate acquisition mode
For acquiring your wavelonms; how 1o start and stop acquisition.

n  Acquisition Control Background: Background information on the data
sampling and acquisition process.

NOTE. This section describes how the vertical and horizontal controls define the
acquisition of live, waveforms. These controls also define how afl wiveforms are
displayed, both live and dertved wavefprms (math waveforms, reference
wavelorms, and so on). The sections that follow cover display-related usage:

®  Displaying Waveforms on page 3-T9,

m  Creating and Using Math Waveforms on page 3-137.

Acaniring Wavelorms

Conrecting and
Conditicning Your Signals

TDS6000 Seres User Magual

For more backgrouad on acquisition window concepts, see Jnpur Condirioning
Background on page 3~12.

‘The oscilloscope can automaticuily obrain and display & stable wavelorm af
usable size. Pushing the Autoset button automatically seis up the vscilloscope
contols bused on the chamcteristics of the input signal. Autoset is much faster
and easier than a mimual costrok-by-control setup,

The oscilioscope can alse be reset 20 iy Bactory default settings.

Some inpat conditioning controls or featares may be limited whon other control
seltings arc in effect. Valtage offset is incompatible with reference waveforms
‘beenuse offset is an nequisition control

Read ths foliowing topics refuted to waseform acquisition; for details that can
make it easier [ set up and acquire your wavelonms.

firobes and Sigral Connectlon, Sulect the probe o cable that Brings the signal into
the vseilloscope. Chovse the prabe or calle that best fits your acquisition task,
whether it’s conneciing an active probe to test a digitl cireuif, or connecting to g
test fixture through SMA cabies to charterize & device, The connection o the
osciiloscope depends on vour application.

Tektronix provides s varisty of probes and cables for this product. For alistof
probies avaifable for use, see Accesseres and Ophons on page 1-29. You can
alsy check your Tektonix catalog for conmection scoessories that may support
your application. More information about your probes can be found the user
manuzls and your probes.

Four acquisition channels are available. Each chunsel can be displayed as 8
wavetorm or can contributs wavesorm daka to other wavetorms (math and
refurence waveforms, for axample).

Coupking. Al oscilloycopes and probe cify 4 maxhmum sigral tevel, (See
Specifieations in your user manuals for exact limits.) Exceeding the Himsii, even
momentarity. may darags the fapus channel, Use external attenuaters H3
necossary tO prevent excesding the liomes,

Coupling determines whether an inpug s1gal is diectly coanected to the input
channel or met ¢ ab all. These choices are referved i as DO coupling 2nd
OGN coupling

Chnnusie

The inpat resistance af wach iput channel i 30 82 To properly leminate signals
in piler impeuance environmens, use o adapter.

All probes expect & specific coupting and irpul lermination. Both coupling und
inpul terminaton resistance wre dispiayed on soresn.

Acquiring Waveforms

Signat Connection and Conditioning

This section presenis overviews of the oscilioscope features related o setting up
the input signal for digitizing snd acquisition. it addresses the following opis:

8 How o iurm on channels and adjust vertical scake, position, and offser

B How 1o set horizontal scale, position, and acess record-length and trigger-
position controls

5 How 1o get a basic trigger on your waveform

NOTE. Terminology: This manual uses rhe rerms vertical acquisition window and
hotizantal acquisition window throughout this section and elsewhere. These
terms refer to the vartical and horizontaf range of the segment of the input signal
thar the acquisition system acquires. The terms do not refer to any windows or
display windows on screen.

Figure 3-1 shows the model for each input chanmel.

Scaln = K1* K2 K3 Towe
enigister
gftha
acyistion

pt H "
offset positien
Jorminaton i)

Figgure 3- 12 Inpt and Acquisition Systems and Controls

Use input conditioning o ensure the osciiloscope acquires the data that vou wan?
to display, measure, of otherwise process. To ensure the best possible data for
displaying and further processing, do the following:

B Set the vertical seale 1o contral the size of the vertical acquisition window
for sach channel W caprure part or all of the verticod amplitude of the input
sigui. When ventical scaling is set to cepture oaty a fraction of the taput
signel rangs (for increased deail), the verticat offset coatml can be used to
deterniing which poetios of the input signal is captured by the vertical
acguisition window,

% Set horzontal scole to control the size of the horizontal acquisition window
10 capturs &8 much a3 you want of the fput signal(sh. Set the horzonial
position to delay the window relative to & Trigger and to control where in the
iaput signal (date stream) the horizowts} acquisition window acquires.

34 TDS600G0 Series User Manua!

* Acouiving Waveforms

Scaling and Positioning, These key controls determine the pordon of the input
signal preseated o the poguisition system:

& Sat vertical scaling, positioning, amd DC offsets w dspiay the faamres of
imerest or: vour waveform and avoid clipping. (Ses Noe that follows.)
Vertical Aoquisition Window Considerations on page 3+13 describes the
vertical acqisition window.

Clipped F\
A :
Fi ] I
\\EJ} : : Y
Acqirag wavafarn Displayed wavaform

&  Set hordzontal scale, position, sad resclution (record kength) so that the
acquired wavetomy record includes the waveform attributes of interest with
good sampling density on the wavefoun. The setmings vou make define the
horzontal acquisition window, (see Horizontal Acguizicion Windmsy
Considerations on 316},

NOTE. Waveform data outside the vertical ecquisision window i clipped: that Is,
the dati is fimiied to the mininum oo maximgs boundaries of the vertical
avquasition wirdow, This limitiag cusses ingocurasies in amplitude-refated
measirements. Ses Vedtical Acquisiticon Window Considerations on page 3-13.

‘frigger and Display. Set basic trigger contrals to gare wavelorm zcquisition, wnd
use the dispiay (o intemciively scale, position, and vifset waveforms. See the
secrions Triggering on page 3-33 and Displaying Waveforms on page 379,

Fiexible Control Access. This manual focuses on busic setup through the front
panei. and then through use of the User Inwrtace (U1) Application displayed on
sereen. The ondine help system also documents the UL
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Acquiring Waveforms

To Set Up Signalinpw!  Use the procedure that follows whea serting up the asciiloscope to scale and
position input signals for acquisition, For more informstion, display the online
fuelp while performing the procedure.

Ovarview “To set up signal inpul Ralated tonirol slemants #nd resources

Freroquisites 1 1. The acquisition system snguld ba gt Yo run
ConiAROUSH. ‘E/’J
l

Ses pagy 3-23 %07 acyuisiion satun end
pags 3-33 for trigges satup.

Connect Input 2. Comnect ta the signal to be actuired using (Hoper
signal probing and tonnecting technigues.

Nole: For mare tetails on conteol aver the inpi seiup,
push the Vert buttan to display the Vertcal coptro!
winiciow, and then touch the HELP tutton.

Salectthe |3, Push achannel butan (CH 1-CH 4] o seiect the
input signal signal channel. (7 | D 5 m P
channell 4 et bution lights whon fs chaniel 3 on, 2 @ .® .
. s

& @‘ O

Sefect laput 4. Touch Vert to display the Vartical control wingdow, To
couplisg change the input coupling, select the channat tel, and
then seloct from:

B OC to couple both the AC and DC compunonis of
art input signal

w GND o disconned the input sigeal o the
acquisition

Touch Close 1o ¢lase the windDw.

TDSEO0G Series User Magual 3.7
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Ovarview To sed up signal iaput Related conirot elements and resources

Set horizpntal | 7. Use hosizomat knobs to scale and posiian the wavstonn T HORRONEAL 25

acquisition gn sEeen and to set recard langtn. E @
window Dragging the referance icon
5o positions the waveform. r-mm
e
T EEmS AR o }
tn H i : x /. ‘ -;;ﬂ ﬁ
i 1 . i H [
Staled bosonizhy Pasbones hozomaty

Tha Aesniution kit sels the recond length. {Sae
discusmion on page 3-17.}

1t required t¢ stabiize the dispiay, push LEVEL to sei the
Lriggar deval to 50%.

For halp | 8. For more information or the coniis desribed In tis
proceders, push the Yert or Horlz buiton. Teuch tha
HELP button in the (o0 bar

Continue with | 8. To finish the acquisition safup, you must s the
acquisiticn aogquisitien mode and start the acqulsiton,

setun

!
\

Saa o Ser Acquisiion Medas oo pags 323,

TOSEH00 Serdes User Manual 3-8

Acquiring Waveforms.
Queryiew To set up sigaal ingut Related controf slaments and resouices
Set varticat | 5. Use the vertical knobs to scale and pesiten he j—
ag-_quismgn wavatorm og sersst. e ) e G ‘m @nl @
L T re— Scaied ericaly {ﬁ? ? @ ?
i I g ls
; W D D D
, i I UYL I i

L

7 t
Dragging the wavetorm .
handia also pesitions the \J!
wavetarm.
§. Tauch Ver o display the Vartical conteol window.
To changa the ofisel, iouch tha Offsst contrai and
e the muitipurposs knob o adist the offsel.
T ‘ T
A
w'"F' T
L 1
| AW
AR
*
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To Autesatthe  Autoser automatically sets np the oscilioscope controls (acquisition, display
Oscllloscope  horizonial, trigger, and vertical) vased oo the eharacteristics of the input signal.
Antoset s much foster and casier than 2 manyal control-by-control setup, Whea
the input sigaal is conneeted, do ax auwaset 10 automaticaily set up the

ascilloscape:
Overview b’o autosel the oscilostope Conirol eiements ant Yesourcas
Prerequisiles |1, Signals must be comacted ta channzls. A triggeing Fgﬂvg
soutte must be providsd.

uéﬁ

Sew page 3-03 in this manuat ot igger spuH
infomnation.

Execute (2. Pushthe Autoset testion 1o execuis an Autoset.

1 you use Autosel when ore or more channels @
disprayed, e osciloscope satects the lowest filambered
charnel for hotizental scaling and triggerdng. Al
channeis in use are idraduaily vertically snaled,

7 you Lse Autoset when no chrnnels are displayed, e
ostifiascope tums on channel ong (CH 1 and scales &,

Prompt {4 Setect User Praferences in tha Utilties ment 1o display
the Promgt Before Action window, Tatich Auoset to
togghe Demween ON and OFF:

& OFF o satup for paraeming an autoset when the
AUTOSET butian is pushed

O o set up for dlsolaying 2 promp: before
periorming a0 autoset when the AUTOSET Tuiten
is pushed

Hone

Touch Giose 1o save your prompt sefaction,

WOTE. Autvset may change the vartical position o position the waveform
uppropriatei, it arcal affser 1o 0 V wness an offsarable probe is attached.
H vou are not wsing un offserable probe and your signal contains offset {such as
tiwt prote compesation wrruz[} vou my nevd to adficst the Vertical Offset and
SCALE 10 display the signal.
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Acquiring Waveforms Acouiring Waveforms
To Resst the Osciliescope  You may waat to revest to the factory default semp; i se, rese! the To Get More Help  You can et help ou the vertical and acquisition controls by accessiag online
cscilloseope: heip:
Qusview Yo reset the asclltestope Controi slaments and rescurces Quarview To get mote help Control elemants and resousses

Prereguisites | 5. The oscifioseaps is powered up and ansing. Presequisites i 1. Oselloscope powared up 2nd ruming.

Sae Powsdng Gnt Qsoliossops on page 1-8. Soe Pewaring On the Oscilbscopa 4n paga 1-8.

Execute |2 Push the DEFAULY SETUR butten. ] Acoess |7, Toush the Help button in toot bay mode or select Halp on
(e ! = R vertlcal set up Windoe feom the Help menu in meny bar moge,
L= S BelD | 5 oy can aima st topics refated to the vertical cortrols
=R @ i == from Hie anline help Gontentsfindex/Find window: select
i anon e Contgnts and Index in the Heip many, a3 shown et right,
input Conditionin This section containg background information that can help yeu more effectively
. Dy ¥
Background  set up the acquisition window of each channel.

Input. Keep in mind this oscilloscope samples in real-thne of random equivaleat-

time; both sampling systems provide pretigger information by using the irigger

10 s1op an aready rumning acquisition. Both sampling systems also sample the

inpuz after it is scaled, providing improved input protection and dynamic range.

CAUTION, To prevent damaging the acquisition system, do not overdrive the

inputs und observe staric-safe procedires

Autoset Considerationg, Autaset acquires samples from the input sigaat and

attempts $0 ke the following actions based on the input data:

»  Evalyate the amplitude raoge of the inpurt signals and set the size and vartical
affset of the vertica acquisition window 10 acquize the signal with good
resiturion, but without clipping.

B Setthe trigger io the approximate midlevel of the sigmal being autoset and
switch 10 edge trigger mode.
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@ Evsluate the signad ransitions and set the Lorizontal scale fo produca a NOTE. Amplitude-refated awiomaric meas ats (for \ple, penk-i-peak
waveform display of Z or 3 eycles of the input sigmal. and BMS) will be accurate for vertical windees Hke those shown in Fzgure Felas
) A . and b because actiher waveform Is ciipped {that is, both waveforms vre
?T:;?:;A;‘?:;e;f;‘: i:;i‘:gg :;1:3?:3:} ;iiue t:r !:1: dx l:;“:z:;g:f acquired}. Fut if sygnal amplinude were o extend owtside the versical acquisition
Qt i* - ‘H . ‘S Y it lh) ° ;\mgg (!'u il ;j 3 window; the datu acquired & clipped. Clipped data causes inaceurate resules if
comtrois manually, Some condliions that can cause Autosel 16 il are: used in amplitude-related eutomatic measurements. Clipping also causes
® o sigoal present ingeeurare amplituds vithues tn waveporns that are sioved or exported for use in
ather prograws.
3 Sigeals with extreme or variable duty cycles X
If the seale of @ math waveform &5 changed so that the maik saveform is clipped,
% Sigrais with multiple or unstable signal periods it will moi uffece amplitude measurements on that math waveform.
B Signals with too low amplifude
i . X m  The vertical position adiusts the acquisition, and therefors the display, of the
¥ Norecognizable irigger signat acquired waveform telutive to the vertical scquisition window (position is &
S anis wi digplay control). Pigure 3-2b shows how vertical position waoves the
] T L N . s : .
Signals with a fequenny <20 Hz acquirad waveforn verueally in the acguisition window ta plave the acquired
@ Signals with a frequency above the banduwidth of the oselloscope waveform in the geaticale display.
B Siggals with high offses and low peak-to-peak variations, such as the probe B As you vary the vertical positios, the vertical acquisition window moves ap
compensation Sigaal . and down { = T divisions) ou the waveform. With input signals that are
smalfer thag the window, H appears the waveform moves in the window,
Vertical Acguisiion Window Considsrations. Vi . e Agtualty, thy tion moves the vertics! acquisition window up and down
ertical Acguisitton Window Conslderations. You caa set the verdeal size, on the input signal.
position. and vfset of each channel indspendently of other chinnels. Vertical e é’
f: the verrical acquisition window for sach
channel. Parts of the sigaal wpiimde that tall withis the verical window are
avtjuired: parts obeside (if any) are aot
bircts & constaar DO level from the inpul signat before the
tor i apphieil. «nd e vertica) position coatrel adds a constant
smiper of divisions of signal fter the scale factor is applied 1o the resulting
itference,
‘Thy vertical seabe and position controds have the following effects on the verdead
segbisiion windew snd e displayed waveform:
“ tiend vt per dhvision that vou set determines the vertical size of the
gin all of & waveiorm
e 3-2 en 'ns,e 3-13 shows tw vermical
re wavefonm. but only ope window
fotle 06 SCTeen.
TRSEU00 Sertes User Manual 3-13 3-14 TRSEGH) Series User Manma)




Acguiriig Waveforms

TLS6000 Series User Maawal

2. SCALE settmy determines the vertical acqulsition window size; here
400 mV[div x 10 divisons (8 graticsle divisions and = 1 division of
posiian}

mdieatar

b. Vaitical oftael and position can change the location of the acquired
wavetarm within the acquisition window, repositioning It so its wavatorm
appears in the graticule

Vst wiigoss - e LY
T e T VO
) i AT
I ‘i
| i
e J

ndicator -

Figura 3-2: Setting verlicat range and position of input channels

The vertical offset contro] affecis the vertical acquisition window aad the
displayed waveform as follows:

W The vertical rangs (window) is always contered around the offset value. It is
the valtage level at the middie of the vertical acquisition window. With no
(zero) offset, as showu in Figure 3-2 2 and b, that voltage level is zero
(gromad).

B As you vary vertical offset, the middle veltage level moves relative to 2810,
This meves the vertical agquisition window up and down on the wavelomi.
With inpet sigaals that are smaller than the window, it appears the wavetorm
maves in the window, Acteally, 2 larger signal shows what really bappens:
the 0Bfser moves e middle of the vertical acquisition window up and down
on the input signal. Figure 3-3 shows bow offset maves the acquisition

3-15
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w  Horizoawal position also detsrmines the namber of pretrigges and posgrigger
sampies; samples before the reference point are pretrigpet samples and those
after the referance are postirigger samples.

®  The Horizontsl Delay that you set dotermines the time from tbe trigger point
to the Horizoatal Reference.

2 The horizomal scale and waveform tecord length {number of samples) that
vou set defeomines the horizontad size of the window relafive o any
waveform, alowing you to scale It to CORtaiN & wavelprm edge., a oycle, or
several cycles.

Sample mtanval

Firs sampiod sud diiizad

poin ik feoodd i
Triggat ol 1
H 1

H
i t
H £ Horrdoniss {‘
T p o — T LI

-—i whdow

Hartze o2
Herizontal pasition sl et

Figure 3-4; Horizontat Acquisition window degnition

Horizontal Scale vs. Record Length vs. Sample interval va. Resolution, These
paruzeters all refate 1o each other and specily the horizontsl acquisition window,
Becuse he hodrontal soquisition window must fit in the 15 horizontal division
display. for most cases, you jost set the duration of the horizoutal atyuisition
wiadew ¢ L0 dive « the scale setting) as described in {1} betivw. By abso s ring 2
reciord fength in samples, vou indireutly sei the resolutionsample
rale For the hosizontal acquisitios window {waveform record). The m
betwezn these horizontal elements fnllow:

3. Time Duration {seconds} = [0 divs (window sizel X Horizonsal scale
{secidiz}

3. Time Duration (seconds) = Sumple Tnterval (secondsisumple) x Record
Length (samplest,
where:
Time Durarion is the horizontat sequisition window tme duration

and:
Sample fntarval (secisampie) = Resolution fsecizamplel = 1{Sample Rate
[samplesises)

Acquiring Waveforns
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window to contro! the portion of the wavelotm amplitude the window
capturcs.

#  Applying n negative offset moves the vertical range down relative to the DC

lewvel of the input signal. Likewise, applying a positive offset moves the
vertical range up. See Figure 3-3.

Yortleal Window = 100 mV {d divs X 18 m¥ futv  {- 3 tivs o positien

T
: Acquistion wit
fhiear mm ;::;mswr:\‘; porstive 1o capture ovarshost
Ofsst 0.8 Ve
1A wveEYT ground referenca) ;
T
I
anr = Femuistlion window shifts
Offset -200 Y = s b
Psstom botomiorah LTI l megativ 0 CapILIG BEshoot

Figure 3-3: Varying oifset moves the vertical acqzisitian window of the wavelorm

Herizortal Acquisition Window Canslderations. The oscifloscope lets you define
the horizontal acquisition windew, that is, set several parameters that determias
the segment of 4g incoming signal that becomss the vraveform record when
acquired., {For background, tead Waveform Record on page 3-28.) These
compaon paTameters specify a horzontal acquisiden window that is applied to all
channels in parallel. {See Independent vs. Shared Window on page 3-18.) These
paraTmelers are;

®  The trigger condition you sef up determines the point on the waveiorm that
wriggers the osciiloscope.

TDSE000 Series User Manual
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1n (2) above, note that it is Sample Interval that varies to acoommodate the
window time duration {and its scale serting) and the Record Length setting a5
these Jater two elerents can be set by you, These slements behave as follows:

& if Record Lengih or Time Duration vary, Sample Inserval vanies to accom-
motdate, up o highest samplo ratglowest sampie intervalhighest resolution.

@ If Sample Jaterval reaches its lower limis, Record Lenigih must decrease if
“Time Duration decreases (you set faster scale settings), or Time Duratios
must increase {forcing slower soale sertiags) if Record Length increases {you
set longer record Tengths). The equatinn becomes:

Maximum Record Length = Time Duration + Min Sample fnterval

For example. at 200 psidiv and 10 divisions, the record leagth must be
360 poinss:

Max Rec Langth 500 samples = (10 divs x 200 psidiv) + 4 psisample

Max Ree Length = 500 samples

NOTE. As implied from the aperation just described, resolufion and the equiva-
temy elements, sample interval and samply rate (see equation 2 abevel, can not
e st divectlty bt st be derived, You can, howaver, check the resglution at
arevrime in the resolidion readow, Also nte, that the Resotuiion control actually
ajtests the veonrd fengsh o merese samply densil

The ahove discussion afse assumes that horfzontal seale is held constant. You
cun, hwveven, chovse s hald the sample rate constant instead, by selecting Rold
Sample Faee Constant i the tilities, User Preferences mentt.

insunne applies the same horizosal

s wehioh i actuites datg. Unlike the
indeperdeniiy for each

rel leagthy, and horizonsal position
11y oby simaiianuously. One trigger,
wil tocaie 1 common horizomal acguisition

ff in parailel by seiting the

independent vs. Shared Window. The o

¢lrom the same [nigge? poiot)
From u shogle U He
wikusy Tor ull i channels, which you s
Bozatal postton cosol.

T tivizontal sequlsiton window derermines e waveform records extracted
rom il st il active chanaeks. You can think of the korizoutal

skl isiiing Window & ol 55 uny inpul sigrls present i the iuput
camels b sutsi e same siict of Hime inie waveform meconds. See Fignne 3-3.
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03 mcort
| i
Gommon horizortal I T
eosiion and delay |
t | Cé racord
pr AP |
Comman record st
point and recozd tengsh

Figura 3-5: Cotmman trigger, secord length, and acquisition rate for ail channefs

Setting Acquisition Controis

TDSE0G0 Series User Manual

This section presents overviews of te acguisition featuses of the ascilloscope
—those that start and stop acquisitions and rhese that control how the
oscillagenpe processes the data as it is acquired (ust sampled, or averaged or
snvelopedy. Special featutes, keys to using, and operation controls are sovered.

atteal Acguisition
wode

i
Vprical | Horzomm|  Recors
posibon sk lengln

The following table indicates which sequisition featsres and ‘mades are incompatible
with other features or modes:
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w  Envelope, Continuously, as subsequent waveforms are acquired, the
oscilioscope retaing the running migimum (Ming and maximum (Max)
values in adjacent sample intervals, cteating sn envelope of the number of
waveforms you specify. Once the specified number of waveforms is reached,
the data is cleared aad the process strns over, This is similas to the Peak
Drtect mode, but Envelope mode, uslike Peak Detect, gathers peaks aver
many tigger events.

B Average. the oscilloscope processes the aumber of waveforms you speciy
into the acquired waveform, creating 2 running average of the input sigual.
‘This wode reduces random noise.

Acquiring and displaying a noisy square wave signal Hlustrates the difference
between the modes. Note how Average reduces the noise while Envelope
captures its extremes:

5 IR b I e [ i DO s M e |
Dol Tl o] © Dk | E R el | . e
Sampte Pesk Datect HiFes Enviiops e
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W Waveform Database. Using wavelorm database technology the ascilloscope
processes & much larger satapte of data. The wavefarz database is 3
hres-dimensicnast sccumulation of source waveltmn duta over several
Acguisitions. 1o uddition o amplitude and timing intormation, the database
includes 2 count of s mumber of fimes a speeific wavsfom pofar (Hime and
smplitude) has been acquired, The database is 204 lines by 300 columns
with a 64 bit counter for each pixed Iovativa, fou can nse coler-graded
displays based rra counts to bighlight wavelowmn activiry, Pammetric
easuremenss terived from the database bse statistical (eehaiques o produce
more stabic, accurate resulzs.

T you select infivize Persisteace, he counts accamulate contiwousty. An
ipfinite wavetonn ¢ata base s required for some Comm measurements.

Samples sets the minimum number of samples requited to complete a single
acepisition sequence and the minimum number of sumples reqnived to
compiete 2 mask est. Samples also sets the minbum npumber of samples
acquired before the display is relreshed.

The actual number of sampies aoquited is determined by he Samples setting,
the sstected Record Length. and it in cquivalent time acquisitions, the acnaal
rumdber of samphes acquized in an acquisition, For example. if the Record
Length ts set 10 S( poiats and Samples s set 1o 30t points. then two
acquisitions are required to acguirs SH1 points and 1000 poinks are acquired,

Acquiting Weveforms
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Using the Acguisition
Controls

Acquiriog Wavelorms

GontzolfFeature
Pverage

Ineompaiible with
Single shet acquisition

Explenztion

Acquisitions cotinue entl the
Specified number of wave-
forns have been asquired and
averaged

Acquisitions cortinus uniil the
specified number of wave-
farmy havé beer Roiined for
the ervelopad waveform

Envelope Single shat acguisition

Cosstder the mads you want to vse to acquire data:

Sample. the oscilloscope does no post-pr of acquired samples. The
oseitioscope saves the first sample {of parhaps many) during each acquisition
interval {an acquisition interval is the fimp covered by the waveform recorl
divided by the revord length.) $ample mode is the default mode.

o Peak Detect. the oscilloscope izermates betweon saving the lowest sample in
ane acquisition interval and the highest sample in the nox? acquisition
Interval. This mods only works with real-time, noninterpofated sampling.

B Hi Res. the ascilloscope creates a record point by averaging all sampies
taken diring an scquisition tierval, Hi Res resvits {n a higherresolution,
tower bandwitth waveform. This mode only works with real-time, noninter-
polated sampiing.

Akey advanmge of Fli Res is fis potential for increasing resolation regard-
Jess of the iaput sigoal, Table 3-1 indicates that you can obtain up t 15
significanr bits with Fi ves mode. Note that the resolution fmprovements are
lirited 1o speads slower than 40 ns/div.

Tabla 3-1: Additionat resclution bits

Bandwidth
= 550 MHz
110 Mdhz
22 HHZ
=55 MH2
=13 MHz
=+ 550 kHz
= T RHE

5 Az

Tima bage speed ity of resolution
%1 b5 and faster s

30 as 6200 ns 9hits

00 msho fus 15 s
2usiobns 11 bins.

0 uste 20 ps 12 ;its

43 13 13 bits

90 s 10 200 us 144its

1 us and slower 14 bt
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Als0, consider bow you want to control acquisition; you have two main options
that you can set fom the Run'Stop control window (select Run/Stop from the
Horiz/Acq menu)

& Run/Stop Button Ozly. Sets the oscilloscope to strt and srop the acguisition
ouby when you push the RunrStop button, svailable oa the froar panel, oria
ihe Rin/Step control window, If toggled to Run, the acquisition wili stant if 2
valid trigger ocours. I togeled 1o Stop, the sequisition staps inmediately,
Single Sequence is 0ot effected.

§  Siagle Acquisition. In additon te the Ron/Stop Bution, which can abways
stop the seguisition, the STNGLE button {or Siagle Sequence control) will
automatichily stop the scguisition when one complete acquisition sequence
is uompleted. See step 4, Ser the siop mode, on page 3~24, or access the
ouline help from the RuwSrop conrrol window for more mfcrmatios.

Global Contrais. Like the tordzontat conerots,
active channels: for example, channel | fansot soquire i Sample mode while
channel 3 sedquires 1n Envelope mode, You cannot stop chaanel 4 from acquiring
{if turned omj while other chanueds continue to zoguite.

acquisition controls apply to ail

Preventing Atlasing. Udader certaia conditions, « waveform may be aliased on
sereet, Read the following desoription about aliasing and the suggestions fo
preventing it

Whea & wavefors alisses. 1 appeass on sermen with a frequency lower thar the
actual waveform bing ingut of it appears usstable even though the TRIG'D
Hight is . Alissing cootes Because the escilloscope s ot sampling the sigoal
fast vrough to velistict 48 accurate wavelarm record. (See Flgure 363

AR

\
! I

Azt bigh-ragusncy
wavefom

Appamt iow-fraqueacy
wireefores dud io sliastan

v
b

Sampled points

Figure 3-5: Abasing

ilethads to Chesk and Bliminate Aliasing. To quickiy check for ali:

iz, slowhy
increase the boSzomal scale (ime per division sening) If the shape of the
displayed waveform changes drastically ot becomes stable af a luster me bast
seming, your wavefonn was probably ajfosed.

TDSE0) Series User Manaik
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To svoid aliasing, be sure to sample the inpus signal at 2 rate more than twice as
fast as the highest frequency component. For example, 4 signal with frequency
components of SO0 MEEz would need tobe sampled at a tate faster than 1 GS/s o
represent it sccurately and to avoid aliasing. The following fips may help you
eliminate uliasing on 2 signak

B Try adjusting the horizonisl scale far proper waveiorm display.
a Try pushing the AUTOSET button,

m  Try switching the acquisition to Envelope mode. Envelope searches for
samples with the highest and lowest values over multipls acquisitions md
can detect faster signal components over Sme.

To Set Aoquisition Fodes  Use the procedure that fotlows 10 set the data acquisition mode and apecify
acquisition star/siop methods. For more information, display online help when
performing the procedure.

Overdlaw ‘T set soguisition modes Gontrol elements and resources

Prerequisites 1 1. Oscilloscope must e powered an, with herizortal and
vartical contrals sot up. Triggering shoukd also be sef up. i
Sen page 342 for tigger salup.
Toselestan {2 Salect Acguisition Mode from the HoriziAcg menu to
acqulsition diepiay the Acguisition Moda controt window.
ods
TDSE000 Series User Manual 323
Actuiring Waveforms

Overview [0 set aequigition modes Corlro} elements and resources

To setect | To hmit the osslioscope to reaktime sampling o let i choose
epat-dima or | Defwesn realtime o equvaient-time sampling:

etubatent.

fime sampling | 5. Toush the Honz bufton. Sclect the Acisition tab from

the Horiz/heq comtrol witidow,

Or seject HorizenlaliAcquisiion Setup from the:
HoriztAeg meny to display the Actusition ods control
window, Select the Acquisition tab.

Selact Equivalent Tima Auto of OFF:

W Aulo {Enable Equivalent Timej uses bioth the
reulime and e equivaent-time sampling as
approptiate (see Tabia 3-2 on page F-30)

= QFF {Rea Time Oniy) limits the oscilfoscaise to
reaidime sampting. 1f Iha eaciloscope caanot
accuralaty ot encuigh samplss for 2 complete
wezrpztarn, i vil] intoTpolate.

7.

Nate The osciicsenpe wil use The interpalafion Metod
sefected in the display meny 0 il in the missing record
points -~ sither finaar or sinfifx intarpolation, See
Interpaiation on Fage 3-31 for & dissussion of
inerpolatian,

TSSO Series User Manual
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Acquiring Waveforms

Overview To 381 acquisition modes Conlzol slements and rescuzses
Selact the | 3. Touch to check the acquisition mode; choose fom e
acquisition foltowing modes:
maode o Seple
s Peak Datect
B i Res
Set wavelors ®w  Envelope
copnt o usn
{average and age
enveiope anly) = Wimbatabagse
Faor Average and Envefapa mades only, selact the
fumber of acquisitions to avetage of BRVEIORE.
Setthestop |4 Pust the ALRSTOR buitor for touoh un/Ston in e —
mode RunfStop contel wincow} 1o toggle between stacting
{Running) and stopping acaisiors,
5. Push the SINGLE button {or touch Singly Sequence it E 2
the RutfStop cantros wittdow) 1o acquice anough (iss)

viavaloms 10 satisty e acquistion mode and Her
stap.

Acquiring Waveforms

TDSE000 Series User Manual

To Sfart and Siop  Use the procedure that foflows Lo stast and stop acyuisition,
Acquisition ’
Overview Te start and step acquisiion Conlrol elements and resources
Prerequisites | 5. The horizontal and vedical controls mast be sek 4P,

Tiiggering should aiso be sat .

San page 3-23 for acauisition setp and
page 3343 for rigger setup.

Tostart |2 Make sure all the channels io-be acquired ars tumed on ol
acquirlag fuso channel buttons; sae page 3-7 i neadsd). Fhen @
push the AUN butlen ke begin asgeiring.
Ve
Tostopid  Pushthe AUNSTOP buiton lo stap AISHion. ";_?""'*
aoquiring Acquisition wifl slsa siop if Iiggening coases while in &,
Nonwal tngger mode.
L)
(e
Tt
Tolakeald Pushthe SWNGLE bution to st acquling et ancuird il
single encugh wavatorms 1o satisty the aequsition emadz and
sequisition then stop.
For more help |5 See references fisted at sghl.

E

—

See To Sat Up Acqisiton Modes on page 3-34 and 18
Gt Mare Help on page 3-12.

3-28
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Aocquiring Waveforms Acquiring Waveforms
Acquisition Control Background ?53 v\ fs,w\
“This seciion conteins background inf on the data sampling and GV 9y 8¥ oy
acquisition process that can help you more eifectively sewup the acquisition \\_,f N/ N/
window of each channel, This section: SV 50V
Ingudt signal Samplad points Digltal values

#  Describes the isition hard

Q!

= Dofines the sampling process, sampling modss, and the waveform record. Figure 3-3; Digitl sequisition — sampling and digitizing

& Describes the noymal acquisition cycles. )

Sampiing Modes  The cscillescope acquisitios system can process the data as it i acquired,
averaging or enveloping the waveform data to produce exhanced waveform
recards. Once the wavelorm rweord 2xists {enbanced or not), you can use the post
processing capabilities of the oscifluscope to further process that record: peeform
measureieits, wavelorm math, and so on, Refer to Using the Acguisition
Controls on page 3-20 for a description of the acquisition modes.

Atyuisition Hardware  Befors a siznal can be acquired, it must pass through the inpuf chaanel where it
is soaled and digitized. Each chanuel has a dedicated jnput ampliffer and digitizer
as shown in Figure 3-7; each channel can producs a stesam of digital data from
witich waveform reconds ¢az be extractad. See Signal Connection and Condi-
ticning va page 3-4 For fusther description of seating. positioning, and DC
otfsetting of chamnels.

Waveforrs Record  While sampling on the input sigoal provides the data tha: makes ap the
waveform record Eor aav given channel, the oscilloscope builds the waveformt
recasd through use of some commes pammetsrs {“common” meany they affect
the waveforms in ali channels).

oot 1 (G Digitizar

g

Figure 3-% shows how these common paremetsrs define the waveform record; as

shows in the Agure, they define where ja the data stream and bow much data is
tH2 B > Dt taken, Locate the llowing paremeters ia the figure:
= Sample Tnterval, The the between sample peints taken duning acquisition,
B Record Lenyth. The number o samples reguired to fll a waveform record,
o> G- > e S ,
B Trigger Point, The trigger point marks the rime zero in a wavefons record.

Al wavefom sanples wre locased in tiene with respect to the trigger poiat.
ok @G Tiighizes Horizontal Position. If horizontal defay is off, the time lapse from the fiest
sample taken {first poiet it the wavelons record) 10 the irigger poiat (in
peccent of samples before the tigged When horizontal delay is off, the
trigger poing and the borizontal reference are a7 the same paint fa the
wavefom record.

;

Figure 3-7: Digitizer configueation

piing Process  Acquisition is the process of sampling the anatag inpet signal of un ipput
channel, converting it futo digital data, snd assembling it into & waveform
recoed, which is then stored in acguisition memory. Sampling, then, is the
process that provides a waveform revord per trigger event {see Figure 3-9 on
page 3-29). The signal parts within the vertical range of the amplifier ave
digitized. See Figure 3-8.
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Acquiring Waveforms Acquicng Waveforms

Samphe iofegi  ——r— =TTy W You must bave tursed equivaleat-time o i the Acquisition Setmp contzol
window.

8 You must have set the oscilioscope to a sampling raie that 33 teo fast to allow
it to wot spough samples wish which to create s wavelorm recovd esing
real-time sampling.

First sampled and tighized
st ie 2C06

Tm"g?'pm [f both coaditions are met, the oscitloscops takas 2 fow samples with each irigger

i

|

|

t

i event and eventesly obtains enough samples to constract @ wavefonn record.

H The pscilloscope makes multipie acquisttions of 3 repetitive waveform o obinin

J the sampie density required for 2 waveform record. (See Figure 3-11.) Bquiva-
) teat-tims sampling should oaly be used o repetitive signals.

| mwn Rovord longeh

ormntyl referancs

Horizontal sositan The sampling spesds and the mamber of chagnels that you choose affect the

mode the oscitloscope uses (o sample wisreforms:

Figure 3.8: The waveform record and its deiining parametess 8 The oscilloscops always reabtime samples at stower time base setiings;

faster e SeTigs fores 1Be oscilivscope to switch from real-time sampling
As Figure 3-9 shows, the scilloscope acquires polols in order fom leit to right. to eyuivalenl-time sampling ur intorpolation, depending on whether
’ Fouivalent Time is on or off,

o ail the poiats in the wavefrm record have been sxmplé‘v.i andt digitized, the

weavetiorm record 1 in scauisition memory and becomes avaituble for display {er
use in math waveforms, stomge, and 5o 08).

For 2 coatrot-oniented dscussion af the waveform record, see Horizontal
Avquisiion Window Corsiddrations on page 3-1 and Horizontal Scale vi.

A The oscitloscope sttends the limil ab which it must swich fom real-time
sammpbing by Ustng the digitzers of channels that are wned off to sample the
chaanzt or channcls that ars wmed on.

Check Table 3-2 helow o deteanine the time base setting(s) at which the switch

Record Length v, Sample Inerval v, Resolarion on page 3-17. from reai-time sampiieg (RT) w0 equivaient thme sampling or isterpolation (ETT
o B ocpurs for your vscilloscope.
Healilime Sanpling  Tae two gensrat methods of sarapling are real-me and equivalent-time. This

) y k2 3- 21 ¥
oscilloscope uses both real- md synivalent-time sampling. Table 3- 2: Sampling mode selection

I read-time smnpling, the oscillosvope digitizes afl the points it acquies after 7085604
o trigger svent (see Figure 3-10). Always use real-time sampling 1o caprure Channals ¢n 4 2 Bord
single-shot or iransensl cvants, Erm—

= [BE ar
M sns AT En £
Artond peints = 2208 |[HY En £n
slng | EYR £7 2Tl
Bampling D Mum 1“2 maans “stowar thaa™; < ¥ means “faster than.”

* -ar iutes “Real-Tims ing” ghout this table.
Figure 3- 10: Reabtime sampling 3 =ETI" abhrevistes “Equi Time of Interpos ghout this table.
"""" Equivatent-time Samping “The oscilloseope uses eygivalent time sampling 1o extenst i1s sample Tate bevond
5 eenl-ime mAXiRM ampling mes, bt anly wader two conditions.
TDSAN Series User Manual 3-28 330 TOS6000 Series User Manual
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Interpoiation
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. M
e ] ]
224 sealsiion oy ﬂ —ﬂ
nd acquision syie ---—-H ﬂ
i il

Figure 3- 112 Equivelent-tme samping

[
L

iy cguisiton cycle

The type of equivalent-time sampling the oscilloscope uses is called random
equivalent-time sampling. Albough 1 ok tie samples sequentialiy do time, &
takes them randomly with respect to the rigger. Ragdom sempling occurs
becuust the oscillogcope sample clock ras asynchronousty with respect lo the
japut sigoal and the signal triggen Fhe oscillesoope takes samples independently
of e trigger position and displays them based on the time difference between
the sample and the trigaer

Your ascilipscope can inferpolate between the samnples it acquires. Like for
equivalen! tme sanpling, it doss so only whea it does not have all the reaf
sampes it meeds w Al i displayed wavefonm, When setiing ZOOM io
pooressively targer amounts of sxpoasion the oscitloscope then nterpolates to
crute the intervening points lo the displayed waveforn, There are w0 options
for interpolation: lasas or siQUX- {The oscitloscope can also equivalent-lime
samnple 1o acqiting MOFS SAMPIES; 508 Equivalent-Time Sampling on page 3-28.

Linear intzrpotagion compies record points between actual acquired samples by
using a straigh fine fit Tt assumes a1} the interpotated points fall in theiv
sppraprade point s time o 3Bt straight ine. Lincar interpolation is usetul for
riny wavetorms such as puise trains.

Sinta)x imterpolarion compuies secord points using # curve G between the sewmat
values acquirsd. it assumes 3 the interpolated points fall along that curve.
Siaixpx b pueteudasty useful when acquiring more rounded waveforms such a5
sine waves, Achsshy, 1 is appropriate for general use, although it may itroduce
some overshoot or tadershoot in signals with fast rise times.

21

Triggering
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“To properly agquite data, that s, to use the osctlloscope to sample & signal and
digitize it into 4 whwetnrm recort that you want 1o measee OF GHIeTWiSe PIOcess,
you need 10 set up the wgger conditions, This section provides baekground on,
und e provedures for wing, the asic elements of riggaring: sourse, holdoft,
mode. and 0 on. This section covers the following Topics:

w. Trigger Concepts which describes some basic principkes of tiggering and the
foliowing trigger elements: (e, S0MCS coupling, holdoff, mode, and s o%

B Triggering from the Frone Fangl which desoribes how to use the frons-panel
triggeting conmoks each of which is comman 10 mest of the migger types the
oscilloscope provides

B Addiional Trigger Paramerers which dascribies how to 4ccess Common
trigger funcrions in the Trigger control window

% Advanced Triggering which desaribes trigger 1ypes that you fas use to
isodate specific signal phenomesa

B Sequential Triggerimy which Aescribes how to combtne the A (Main) and B
{Detayed) trigger sysiems 10 cupture wque events

‘sw;]

e N
@ npt system by

ferd

|

% Whin
I “ranzfon®
l systast
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WOTE. Wihen using either type of interpolation, you moy war 1o 521 the display
style so that the real samples are displayed amit the inrerpolated samples are
dimmed. The instructions under Select the Display Style on page 3-95 explain
Fow to tirn on irtensified samples.

The vseilloscops can interleave its chunmels 10 artain higher digitizing rates
without equivalent time sampling, The oscilloscope applies the digitizing
resourpes of unused chaanels (that is, chacnels that are turned off} to sample
those thet az¢ i use (urped o), Table 3-3 lists how interleaving moze than one
digitizer lo sumnple 2 channel extends the maximum digitizag rale.

Oucs you set hotzontal seals 0 sxceed the maximum digstizing rate for the
sumber of chiansets in us¢ (ses Table 3-3), the oscilloscope ‘witl not be abla to
get enough samples to creste a waveform record. At that poist, the oscilloscope
wilt switch from real to equivaieut time sampling to obiain additional samples.
(See Equivalent-time Sampling on page 3203

Tahie 3-3: How interleaving atects sampla rate

Humber of
channels it
use

Maximom digitizing rate whes real-time sampling

TRS6604
Cna 20 G3fa
Teio 2063
Thice o1 Folr | 30 53/
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Triggers determing when the pscifioscope stops acquirieg xad displays 2
waveform. They help create meaningful waveforms from unsiable jumbles or
tiank screens. (Ses Pigare 3-12.) The ascillascope has sirople edge trigges as
well as a varicty of advanced triggers Hiat yos Can use.

o
Jof
F Y i Y
T Tk
| T
Uninggeced wavelanns

i
e
i

i

:

Triggame wavefors

Figute 3-12: Triggared versus uniriggerad dispiays

Th trigger svent estiblishes the time-zero poat in the waveform recosd. All
poims in the revord are located ia vimy with respect 1o that point, The
asciiloscope contmpously soguises and setaing encugh sample points to El the
prevrigger pornion of G wavekorm record {that part of the waveform ther is
displayed before, or 10 the ef e triggiTing event Om SCeen) ‘When a trigger
avent oecurs. the oscilloscope StaiTs wquiring SAEpiss 1© build the postirizger
pordon of the waveinrm record idisplaved after; o7 10 the right of, the trigger
sventy, Oue 2 rgges is teeoguized, the (5Cillostops will a0t accept aa0theT
srigger wtil the acquisition i3 complere ao the foldoif tirae has expired.

o provides the signad that tnggers acquisition. Use a mgger
sochrosized with the sigeat that you ace aequining and displaymng.
Yo can defve your thgger from the fallewing souseis: .

Inpus channely ar The MOt COmORY used trigger sources. You e select any
the Four inpus channels. The chaanel you select as 3 irigger source will
5 Gisplayed or not

somtce when tiat you are looking a
ey, Examples nctvde devices such as
i the oscitloscope generates the
vo use 4 chaansl ieput.

povwer fat fr
1l prrwer sEppL

(ALK INY provides a Tlith sour.s yOU caf USE 45 @ rrigger fnput

st the o input chansiels for other siguals. For example, you

st o clock while displaving four other Jugie signals, To use

xr, conpnedt the signal T the Auxiiary higges input CORNECtor
e Axiliary T input js not cempatibie with most

sure erigger signal.
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. Trigger Types

Trigger Modes

‘The oscilloscope provides two caiegories of trgger types:

Edge is the simuplest aad most commoniy nsed ngger type. You ot use ji with
apalng or digital signals. An edge trigger avent occurs when the trigger souge
{the signal the trigger circnit is monironing) passes through a specified volage
level in the specified direction {the wizger slope).

Advanced triggers are n colieation of trigger types that are primarily used with
digital signals to detect specific conditions. The ghitch, runt, widsh, transition,
and fimeout types trigger on unigue properties of pulses that you can specify.
‘The pattern and staie 1ypes trigger on logic combinations of several signals, The
setuprhold typs Triggees o the relative timing betweed 1wWo signais, The
advanced triggers are available on the A {Maic) trigger only.

“The trigger ruode determines how the oscilloscope bebaves ia the absence of &
trigger event:

Normal trigger mode enables the psuilloscops to acquite a waveform only when
it is triggered. I no trigger ocours, the oscilloscope will nat acquire a waveform.
Instead the iast waveform record acquized remains “frozen” on the display. If no
fast wavefarm exists, none is displayed. See Figure 3-13, Normal rrigger mode.
(¥ou can push FORCE TRIGGER, in the Trigger control window, to force the
oscilioscope 1o make a single acquisition }

Aute tigger mode (automatic mode} ensbles the oscilloscope to acquie &
wayeinm eves 1 s Tigger does not ocour, Suto mods wses 2 Hmer fhat starts
after a trigger event ocours. 5 apother trigger event is not detected pefore the
timer times out, the oscifloscope forces » tnpger. The length of tinae it waits fora
trigger event depexds on the time base settiog.

Be awate that auto mode, when forving triggers i the absence of valid riggeting
syents, does ant synchronize the waveform on the display. See Figure 3-13,
Automatic trigger mode. Successive acypisitions will not be triggered at the
same point o the waveform: thereforg, the waveform will appear 10 1ol across
the sereen. OF course, if valid triggers occur, the display will becomae stable on
sereen.

Triggesed wavefmm Unirggetad wavetorms

Horsatbigner mede  Aulemags frigger mode

Flgare 3-13: Triggered varsus untriggered displays
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Hosizontal Position

Stope and Level

Dalayed Trigger System
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advanced trigger types use only DC coupling. See To Set the Trigger Coupling
on page 3~40 for a description of each coupling type.

Horizontal position is adjustable and defines where on the waveform record the

trigger occurs. It lets you choose how much the oseiffoscope acquires before and
after the trigger eveal. The part of thy record that occurs before the trigger is the
pretrigger postion. The part that oueurs after the rrgger is the posirigger portion.

When horizontal delay 5 off, the reference macker shows the trigger position in
the waveiorm.

Displaying pretrigger information cas be valuable whew troubleshooting. For
example, if you ate trying to find the cause of an upwanted glitch in your test
cirouit, you can trigger on the glicch and meke the pretigges period farge enough
10 capture data belure the gliteh. By analyzing what happened before the ghitch,
you Tmay upcover clies abowt L.

The slope control determines whether the esciloscope finds the trigger poil on
the rising or the falling edge of a signal. (See Figure 3-15.)

You set triggse slope by pushing the SLOPE button on the front panei to toggle
between the positive-going and negative-going cuge.

TFhe fevel contrai determines whers on that edge the trigger poiut occurs. (See
Figare 3-15.) You can set the trigger level with the LEVEL knob on the front
panel, Push tae LEVEL knob to automatically set the frigger level 1o the 50%%
amplitude point of the signal.

Positve-going sdge MNagative-gaihg eEge
Trgnar lavel
sanba adiusted. {
ertialy |
| —
Trigger slepa can be posiiva of negatve.

Figure 3-15: Siope and ievel controls heip defing the trigger

Yiu can trigger with the A (Main) thigger systers alone or you can comtring the
A (Matw) irigger with the B {Delayed) trigger to trigger Of Sequeniial events.
When using sequential triggecng, the A tigger event arms 1he Uigger sysiem
and then the B trigger event triggess the oscilloscope when 1he B tigger
conditions are voer. A urd B triggers can (wud typically do) have scparats
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riggering

Triggger Holdoft

Trigger Coupling
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Trigger holdolf can help stabilize triggering. When the oscilinscope recognizes a
trigger event, it disables the trigger system until sequisition is complefe, In
addition, the trigger system remains disabled during the heldolf petiod that
follows each acquisition. You adjust holdoff to obtain stable triggeriag when the
ascitfoscope is triggering on. undesired (rigger cvents as showa in Figure 3-14,

A digital pujse train 5 2 good example of a complex waveform. (See Fig-

ure 3-14.) Bach puise looks Like anv other, 50 many possibie trigger points exist.
Not ali of these will zesulf txt the same display. The boldoff perind allows the
oscilloseope 1o trigger 0n the corect edge, resuiting in 2 stable display.

Holdoff is adjustable from 250 ns {minimum holdoff available) to 12 sevonds
{maximum holdoff available). To see how to set holdoff, see To Set Holdeff on
page 3-43.

You can also set an awio holdoff. Auto holdoff varies with the horizontal scale
and is equal to 3 divisions tiees the current time/division setting,

Random holdoff selects 4 new randoms holdotf time for each acquisition cycle.
Random holdoff is only avaitable when A only, Edge triggering is selected.

£ dficates trgner points

Al tha longar haito! fime Tor the top whvatim, snstabi I8gQeRng 0cexrs. With 2 shorer huida set for
tha hattom wavaferm, kiggers afl cocur on the Srst pulas i she bust ko memady the unstabhe brigger.

Figure 3- 12: Holdoft adjustment can prevent faise lriggers

‘Trigger coupling determings what past of the sipaal is passed to the trigges
cirenit. Bdge triggering can use ail available coupling types: AC, DC, Low
Freguency Rejection, High Frequency Rejection, and Motse Rejection, Al the

TR Series User Marual

sources. The B trigger condition can be based on 2 thme delay or a spesified
wmber of counted events. See Sequential Triggering on page 3-71 to lear how
0 use the delayed trigger systern.

Triggering from the Front Panel

The front panel pravides guick access to the most frequently used tigger
controls. The igger readour shows you the state of the trigger system.

“The stope, coupiing, and source controls onty work for edye triggering. To
access the advanced trigger conuols, dispiay the Trigger Control window by
pushing the ADVANCED bution (se2 Advanced Iriggeriny on page 3-47 for
more information).

Access Procedwres  Use the procedure that follows when senting up the osciiloscope © trigger nsing
the front-paael contrels.
Overview Triggering from the froat panet Controi elements 2nd resources
Prasgquisites |1, The osclioscope must be instelled and aserating.

Azquisition system shoutd be set ta Bun, and the
verticat and hofzontal eentrols showld e set approps-
ateiy for the signal to be aciuined.

[
See pagas 3- 18 o acquisiion setup

To ssiectthe 12, Push the EDGE hutton 1o select edge type tiggaring.
trigger type . . : i

Push ADYANCED to bring up the Trgger control window

‘where you can setect and sst up alher trigger types,
i
|
L
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Triggering Triggeting
Ouerview Triggering from the froat patel Control slements and rasources Ouerview Triggaring from the front parel Cantrol slements and rasoutces
Toselactthe |3 Pushthe TRIGGER SLOPE bution 1o toggle metween e TRIGRER = To selactthe £8.  Push e Up ang down srraw Duitans I 1655k Heouch HIGER T
trigger siope POS and NEG: {rigger sourca the possible trigger sourtes:
L] ROS lriggers on 4 fiskng 2dge [positive going) @ OHf-H 4 ame the input chanaels, The chanfie!
signal - you select 25 atrigger source wil function whether
B G ggers on a flleg edoe (nsgative going) %% His dioplayed or sol.
signat w  LINE is the AT Une Voliage. Berause the
I 5 Z G ifascope geroratss the trigger, you do not have
You can also set The siope in fe Trigger contral window. G it osch h 3
to input & signal to creale the trigger.
o m o & et 3 o N
= - | AUX s 2 fifth, nondispiayable igger source. To
Lse the awdliary oger, cormedt ihe extemal
yiggeing signal to the Auxiliary Trgger inpid
3 setlevel 4.  To manuaily change the rigger level whon edge mw—‘;sﬁ%neeEﬁT}—:’ conrectar anthe front panel.
triggering for cartain Hreshold lauels when fagic o pulse =) ;;{:;3
tiggering), tur the igger LEVEL knob. o —
. . . Tosetthe |7, Push the up and dows anow uttons to toggie through Crr FOHUGER St
Vi ean alen set e lvel in the Trigger conirol window. wigger e possiis iager COPIRGS: [ £
taupkng
# DO passes af (both AC and BC components) of
tha ingtit signal.
B AC passes orly the AC compansnis of a9 input
sigreal.
& HF R sttenuates signals ahove 30 kHE.
Tosetto 5% |5, To auiokly obtain = edge, gltch, or witth tgger, push ® LFRES attenuates signals bulw S0
tha trigger LEVE, kb, The sscilascops sels e n  NOISE RES provides lower sensitivity, redking the
wigher lavet 10 the halway Goint berasen the paaks of chance of falsuby Higgering on noise.
the iHgger signal, This function has na elfect for the
cther advanced ihgger pes.
P ” To selectthe |B.  Push the TRIGGER JODE button to toggle batween
§ t 4 ;
o can s sel e Tavel lo 525 in e Tegger oo igger mods | NGRMAL an AUTD Yiggsr todss:
a  NORMAL ingaer mode fequites airigger 1o acdure
awavelorm.
% AUTO trigger mode acquires 4 wavatorm evenifa
trigger dues fiot oeour (after atime et
e aware that in ALTO mods, the acquired wavetorms
may nt bi thggered.
TDS600 Series User Manual 338 340 TDSEOH) Series User Manual
Triggering Triggering
Yo Check Trigger Stafus  To see the state and setup of the wiggenng cireitit, nse the Erigger stazus lights, Cvarvity “ta chec irigger status Control elamerls and rescurses
readout, and screen.
Trigger |3 To s9s e yigger poied 9nd el o tre wavelorm Triggﬂ fiet indicelar SROWS
: y jocalion and disaiay, check the graghit indicators Trigger Point and uigger position an he
Overview To check Bigger status Gontral plemenis sid resources Lered from Tigger Lovel dicator wavarms record
displ
Taggerstatus | 1. To quiskly determing ingger status, check e three ﬂﬁmﬁﬁfs—”ﬁ 1 Fisy Foth tha trigger point indicator ancevel bar are
from triggar §la- status lights TRIG'D, BEADY, and ARM in {he Triggar e ] dhaptayed from the Display menu. Bee Customizing the
tus lights canteof Mea il frisptay on page 3-9% for mere information.
S A
B TAIGT o the esclicscops has recopnized 4 vald = mm The trigger pairt: indivalar shows horzonial position. It
tiggar and is ing the postirigger portion of the o) = ca be positioned horizontally off sereen whan hatizontal
waveloT. D = =] aelay is on. Tha tigger lavel indicator shows onty the
ASADY o - -y LED = - trigger leve, 1t cernains an yoreen. ragandiess ofthe
= AEADY on. the osciloscoe 6an Aeoegt, a1 15 O Sy e ronontal position, a8 1ong as the channel sroviding the
waiting o, a valid rigger Lo OCGL. | o @ wtigger agurce s Gisplayet. You san choese betwesn
& ARM on: thetrigger circultyy ks fiting the pretrigger e tuo typas of ngges level indicatars: & Ronzontal bar af
partion of the wavelom record. 2p arrow ¢ the fight side of the gralice. Trggor ek Indesor shows o tigger
y N . om0 b wranvsior seeord, You GaR
w  TAIED and ASADY ar: valid A figger recoghized, o il it 1
walting for 3 deyed tigger. When a delayed g the nicaar o 5ot 1 gt 40
1ngger is secognited, the postirigger portion oithe
detaynd wavaiomm will il
u  ARM, TRIG', and READY oft the digitizer is
stappad.
rigger status 32, o quickiy deterying ihe setings of some key tigger Tima base
from acguisition patameters, check the Trigger Teadolr & the Detlom 3
readeut fhe display, The readouts difter for edgs and the
agvancad irggers.
1. Bus & Onstet J80MES
& 08t S
/ |
Atriggar I Trigges avel
soustd = Gl Trager
slops = fising edge
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Additional Trigger Parameters

Some additions} trigger parameters ars accessible only theough the Trigger

control wisdow:

5 Holdoff

#  Trigger level presats
a  Fowe frigger

o Single sequence

Use the procedures that follow to set up these additionul trigger parameters. For
more information, display ontine help while performing the procedure.

Overview Additisnat {rigger parameters Control siements and roscEces
“To st hokdoft | You can change the holda! tims to heliy stabilize iggering.
Sue Trigger Modes and Trigger Huldoff beginaing on
page3-35 for a description of tigger hatde, To set holdat!,
do the foliawing sieps:
1. Push the ADVANCED bution, and seect the Mods tab, SETRIERN
D s
2. Sslect Aulo, Time, or Random:
®  The Auto holdof! is random when A eniy, Edge
higgering is selected, othensise the holdoll varies
witth the horiznmal scala and Is equal 10 5 divisions
times the current timafdivigion setting. Auto
maintains 2 good vatue for general purpose
iriggeding.
®  Time tets you enter a hoidoff this may allow more
staple trggaring Hhan the Auto holdoff. This time is
used at i hodzontal scake setiings.
& Rangom sefects 4 new massdom holdoff tme for
#ach acquisifion cycle,
3. Tachanga tha holdett & hen Tims is seledled,
safect Trig Heldaf, and enter a vatus in time using e
mutiprrposs kaoh or the keypad.
Yo can set haidof fram 250 ns {minimum holgod
avsilable) 1o 12 5 {maxinum avaliable).
THS6006 Series User Manusi 3-43
Triggering
Overview Additiorat trigger patatiaters Contrel slemenis ang resouries
Yo deifne pew 37,  if the Menu Sar is not displayed, touch ihe Menu utton %
tigger jeved to display the Menu Bar.
presels "
2, Touch \tifiias and sehect iUser Presets to dispiay the
User Preferences control window,
3, Sefect a Tgger Level and adjust the Trigger Level
praset using the muiipmase knob of keynad.
4. et a Keypad Label s change tha label of the
presat using the kaypad.
Toforsea 11, Push the ADVANCED front-panet bulton ta display the

trigger

tritgger control window,

2. Seiecihe A Bvent or B Fvent tab and select he Edge
tiigger type.

5. Totoece the oscilioscope fo immediately actuine one
swasioim record even without 2 trigger event, touch ihe
Force Trigger button.

Forcing airigger 5 usetul wher: in nomal tigger mode
and the mpu signal is a0 sUepying a valid tngger. By
touThing Force Trigoer, you tan Quakly confim that
thereJs a crasant for tha asdliassope 10 acquire.
Ones that is eskabhishod, you can determing how 10
stigger s it fpush PUSH TO SET 5%, check tiggs:
sourcs saltng, shd 56 on)

The mseilescobe racughis and acts on Force Trigger
susp when yau IGuch it betose the eng of pretigger
holdalt, Howeyar, the butten has no effect i the
arquistion system 15 stopped,

TESHG0) Senes User Maasal
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Triggeting

Ovirviaw

Additioral frigger parameters

Cantot elemzants and resources

To selecta
preset irigger
tavel

1. Push the ADVANCED button, and sslect the A Even!

2. Select & Trigger Type, such as Edge, hat uses &lavel
adfustment,

3. Select Level and click the keyboard ieon to display the
keyboard, Seiect either TTL, EGL, or USER:

= TTL fixes the tinger level at +1.4 Y.
B ECL fixes the trigger level af +1.3 V.

= USEH fixgs the trigger lavel a the USER presst
voilage.

When yau set the voitsidiv smaller than 260 mV, the
gseifioscope reduces tha TTL or ECL frigger teusls
bebow standard TTL and ECL levals. This redustion
aeurs because the trigger level range is fixed 2t £32
diwigions tom the center. A 108 mV {the naxt smailer
setling aftar 200 mV) tha tigger range is .« 1.2 V, which
i smafler than the typical TTL {+1.4 V) or BCL {-1.3V)
lewel.

TTRIGGEF—T
.o

G2 e

)

Triggering
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Overdiew

Addioaal trigger pacameters

Conizol glements and resources

To single trigger

1. Tosigger on the next valid Ingger event and thes stop,
push tha SIIGLE hont-panel butten. Push the SINGLE
huton eacts tinse you want toinitiate the single
saaance of acqadiions.

2 Toleave Singie Trigger mods, push the front-panel
RUN/STOR button,

Tha eazct fundtion of the SINGLE batton depends on
the acquisition made. in Sampls. Peax Detert, or Hi Res
acquisition modes, asquisition stops after 8 singie
waveton is acquired, In Average or Envelope

i fmades, isition stons after N i
ara sequirad, whers N is the number of averages o
arveslopes specified.

Singie seruEnce mggerng Is not avaiiable in Fagt
Acasition frada,

o
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Advanced Teiggering

TDS6GM) Series User Manual

The oscilloscope can trigger on ghitch o ruat puists, o7 it can trigger based on
the width, siew rte, or nmeout period of a pulse. These capabilitics make the
oscilloscope suttable for such fasks as unattended monitoring for, and capturing
of, & perwer supply glitch or GO/NG GO slew rete testing of aperstional
amplifiers. This subsection describes how to use advanced triggers: glitch, ruat,
width, transition {slew rate}, and Ameout triggeriog.

The osilloscope can also rrigger va a Jogic o binary pattern and om the state o2
togic pattern ot the e 5t is clocked. The oscilioscope can trigysr on data that
violates serup and hold times selative 10 2 clock. This subsection siso describes
fiow o nse e advanced tggers: pator, state, and semup/hoid.

e can check the advanced trigger status in the readout. The readout indicates
the trigger typa and then show  levels, or any other parameters that are
important for the particular trigger Type. Figure 3- 16 shows an example Teadont
for Dhe state tigger type.

o
Trigger e = State rw»-»-/
Ch 3,2, 3 Inguts = High,
pon't Cars, Oon't S __
Gh 4 Input = Riging Edge
Laogio = ANO

Figure 3-16: Exainple advanced trigger readout

Read the following topics; they provide dotails that can help prevent false steps
in setfing up [0 Higger on your wirveforms,

Giktch Trigger, A glith trigger oueurs whon the trigges souics detects a pulse
nasrawes {or wider) thar some specified time. Tt can trigger on glitches of either
polasity. Or you can set the glitch trigger 1 reject glitches of sither polavity.

funt Trigger. A rwnr trigger oecurs when the trigger sowmse detects a short puise
Ihat crosses one threshokd but fails 1o oross & second threshold before recrassing
the first, You can set the oscilioscope to detect any positive ot negative nunt
pulse, or only those wider than 2 spacified minimmn widik

Triggering

TRSA00 Series User Manoal

Tabie 3-4: Patiern and state logic

Patter [ state | Defintson’: £

o AND
Hre

£ Clockad AND i & the preconditions selectad for the
ingicinputs® are TRUE, then the
oscibioscope iriggers.
I RAND o Cineked NAND 1 not all af the preconditions sebected
— for the togic Inpuis® are TRUE, then the
osciftesenpa triguers.

G OR EI) Clockad OR it any of the preconditins seteciad ot
a .@i} the kogic inpruts® are TRUE, then the
oaciioscope tGEers.

%, MNOR 4" ClockeNOR 11t none of ma preconditions selected far
ey 2"} ; the togse inpurs® are TRUE, fhen the

1 caciioscons tiggers.

1 For state iggers, the definitkn must be met al the ime the Cloek input changes
slale.

2 Tha detindlons giver: here are catrgst for the Goes TRUE sedting in the Trigger When
reen. ¥ that meny is set to Goes Faise, swap the definition for AND with that for
KAND and for OR wilk NOR for both paitern and SWIe fypes.

3 The lngic inpuls are channeis 1,2, 3, and 4 when ysing Pattars iriggers. For State
triggers, channsl 4 hecomes ke clo input, Tzaving tes remalning chanaels as lagic
inputs.

State Trigger. A stote (rigger cucurs when the logic Topats o the logic function
cause the function to be TRUE {or at your optiott FALSE) at the time the clock
input changes siate. When you use a state trigger, you define:

® The preconditian for cach togit input, changels 1, 2, and 3
% The directios of the state cange for the clock iaput, channed 4

& ‘The Rookean logic function — sefecs trom clocked AND, NAND, OR, and
NOR

®  The condition for tGggening ~— whether the trigger ocours when the Booleas
Function becomes TRUE (logic bigh) of FALSE (fogic low}

The state {and paners) logic chowces are surpmanized in Table 3-4.
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Width Triggar. A width trigger cocurs when the trigger source dstects a puise fhat
is inside o1, optionally, oulside some specified time range {defined by the upper
limit and lower Himit). The oscillascops can kigger on positive of negative width
pulses.

Fransttion Trigges. A rransition (slew rate} trigger occurs when (he Higger S0uIce
detects a pulse edge that transitions (siews) between two ampiitede levels ata
eate faster or shower than yow specity. The oscilioscupe cas trigger oa positive or
pegative transitions. You can also think of transition tggering as iriggering
hased on the slops (change in voliage/change in time} of a pulse edge.

Timeout Trigger. A timeout trigger occurs when the trigger soutce does not detect
an expected pulse trausition. If the pulse rransition ooowrs prior to 2 specified
timeout ime {the expecied case), then o irigger results.

Pattern Trigger, A puttem trigger occurs when the logic inputs to the logic
fagetion that you select cause the Junction to become TRUE (or at your option
FALSE}, When you use 4 pattern {rgger, you define:

®  The presondition for sach lngic laput — logit high, low, or do ret cars {the
logic inpits are channels 1, 2, 3. and 4)

#  The Boolean logic fuaction — select from ANLY, NAND, OR, and NOR

m  The condition for triggering -— whether the trigyer neours when the Boolean
function becomes TRUE {logie high) or FALSE (logic low), 20d whether the
TRUE condition is time quatifizd

The pattern {and state) logic choices are summarioed in Tabie 3-3.

TDS6000 Series User Munuad
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Setuyftoid Trigger. A sstuprhold wigeer ocowes when a logie Jnput chanyes sials
inside of the setuyy and hold times relative o the clock. When you use satup/hold
triggering, you define:

@ The chanmel containing the fogic ixput {fhe data source} and the chaoms!
containing the dock (the clock squrce}

a  The direction of the chock edge to use

»  The clocking level and data level that the oscilloscope uses (0 determine if a
chock o data transition has occaired

@ The setup and hold times that together define a time range relative to the clock

Duta that changes state withiz the setup/hold viclation xoue tiggers the
oscilloscope- Figure 3+17 shows how the setup and hold Hmes yor choose
positions this zone refative to the clock.

Setup/hold triggering uses the seluphold viclation zone to detect when data is
nistable 1o sear the time i s clocked. Bach time trigger boidotf ends, the
sseilioscope mogitors the dats and dlock sources. When 2 clock adge ocours, it
oscilosuope checks the data stream il is processing (from the data source) £or :
transitions ovcurmiag within the serup/hold vinlation zone. If any ocour, the
ascilloscope triggers with the tegger polnt locased the clock edge,

Positve sextings For both setup and hold times (The mest comimin application)
focite the semprhold vinlation zone 0 H spuns the clogking o See the wp
wareform in Figure 3-17.) The vscilluscops detects apd triggers on daga that
does not bscome statle long snongh befors the clock (sstup time violaton} or
Inat dows not stay stable long snough adter the clock (Rold fime violation).

Newative settings for setug o hold time
louate it Defory or after the cocking s 2 the bortonn and ceater waveforms |
of Figure 3-17.) The oscilloscopy can then de anih migger 08 viokatons of 2
ey cinge thad acours befors ot one that ooours wTer e cloek,

ew the setnpfhold viokation zome ©

NOTE, Keep the hold-upte serang @ no more & 5 fesy than one-Ralf the
clock perivd (hold time 5 1pero - 25 ns5p or the eveilloscope cannot Irigger;
fehiis asswmes @ 30% duts excle dockl. :

TDSG0) Series User Manu:\j
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Sokm/Hoid
Ty = Sohup e fa—  vintaiay st
Ty = Holts time | ot i
Sewohiold vitaton zbae = Ty 4 T |

Ty » Tymustbe &= +2 08

Chach iapl

Cigek sgeat

Crock lavek

Clogk signal

Senupfrold

Chogx v

Chagk siygnat

Posifive Ty, Hegotivn Ty, | Nogaitva Ty, Postive Ty

Figure 3- 17: Viclation zones for Setup/Huid iriggering
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Gearview

To trigge: on a glitch

Tonlro! elemenls and resources

Sal to lrigger if
width

T

To spacify whethar ta igger on gitches namewer of
qreater than the wiith you specily, Boush < of ».

Tig if Wisht: < il trigger anty on puises narower than
the width you speeified.

Teig # Width » wilf trigger only on putses wider than e
specified width.

Set the levsl

a

Ty st the Laved that the glitch must cross {a be
recognized by the oscilloscags, touch Gliteh Trigger
1avel, and use the mullipurpose knans, keypad, or
front-panet LEVEL knubio set the giton rgger level.

Hote: you can sef the level to & value apprapniale to
sither TTL. or ECL fogic famiites. 1o do 5. toush Leva,
and select the keypad, tauch slther TTL or ECL

To s¢t made
and hoidoft

9.

#6ads and holoolf can De set for all standard trigger
types. To set mode and haidott, rater to 7o Set Haldoit
4n page 343 and To Selor! tha Trigger Mods on
g 40, To leaen more abiodk Ingger mads and
hdcl, see tha desointions Trigger Modes oa

page 3-33 and Triqger Holdof o page 3-36.

Sea To Saf Moidoif an page 3-43 and To Sefect
ther Trigger Moda on paga 3-40 s awde aad
babod seiup.

TOSHMI Series User Munsal
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To Trigger on o Glteh  When you select the type Glitch, the oscilloscope will tigger on 4 pulse
narrower {or wider) in width than some specified time. To set up for glitch
triggering, do the following procedures.
Overview To trigges on a gitch Conirol elements and reseurees
Presequisies [ 1. The esclissraps st ba installed with a signal it
connected io an input channel. Acgulsiton systerm i
shoutd be set to Bun, and the verlical and horizontal 3 p
conteals should be set apprapriately for the signal la ba Mo
aguuired. Sa8 page <3~ 1%~ for acquisibon sehup
Select glitch | 2. From the 100! bar, touch Trig and seiect the A Evert a2
triggoering of the Trigger condrol windo,
3. Touch Giitch.
Selectthe |4, Yo specify which channel becomes the figger scurse, :
ELT - toush Soures, and select the source from the hist.
Seigcithe |5 To specify the giftch poarity. touch Pos {positive). Neg
podanity iwgg {negative}, or Etther from the Polary windowt
Wl
Pos locks af positive-going puises.
Neg Intks at negalive-going puises.
Either Incks & hoth positive ard negative pulses.
& To spacily the wicth of tha ¢lich, touch Width, and set
the gliteh: width using the multiurpose knab or keypad.
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o Trigger ona Runt Pulse  When you select the type Ruat, the osciloscope will trigger on a shont pulte that
coosses one threshold but fils to cross a second threshold before recrassing the
first. To set um for runs wiggering, do the following procedures.
Crearviow To trigger on g runt pulse Contret giermants and sesources
Selectrumt |1, From the tool bar, touch Trig and selet the A Everi: tad
Higgeriag st the Trgger comtral window,
2. Touch Rust.
Setect the |3, To specity which channel hocormes the piise gger
BOECE source, louch Source and selex fre souree from the st
The souree seiacted becomes the tigger source for
Giltch. Rurt, Width, and Transifion.
Selesithe |4, To speafy the drection of the must pulss, touch Polanty
polarity and select Pos (positive), Nog {negative) or Either from
the windw,
Fos knoks at positive-going pulses.
Heg keoks at pegathee-going Fuises.
Either looks at hoth positive and negative puises.
Set to trigger | To detarming how wide arurd pulse the ascillogcoge will
when § trigger om:
5. Touch Trigger When Runt and select from the list:
® Goours tggers en afi et pulses segardiess of
wickh,
= Wist tiggers Dnly on runt pulses that excesd the
with vou et Enier tha widk® using the ganetal
purpose knoo of keypad.
5. o spacity be minimum widgth of the runt pulse, ipich
Width, andt set the value using the multipumass knob o7
keypag.
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Ovarview To lrigge: an x runt pulse Cantrol elements and resouces Overvlew Trigger based on pulse width Conirol elements and resorrces

Setthe |7. Toset the wo ibreshoi levels used in detecting a runt
thrashalds pulse, touch Ugper Ll o Lower Limit 2nd usé the
muipurpose kuob of keypad to set the vaiuas forthe
upper and lower thresholds.

Select with [ 1. From tha ool Jat, touch T and select the A Bventizb
triggering of the Trigger comtral window,

2 Touch Width.

Hint: To use tha tgger bar to set tha iresheld levals, touh
the Disp buution and selact the Dbjects 140, and then tolch
Long 10 dispay the long tigges bar

Selettad trigger har at Unselected Tigger bar
Nats the position of the igger lrxlizalor. Triggenng ooours af Lpper theestiold, at e Threshold,
the palnt the puise refims cver the first (lower) thrashold
going negtive wilhout crossing the secard threshold laveil
{upsert. The polanly salected In the Potanly window
detarmings the crder that th tesholit must be cossed for a
Rt iggar to aeour

Poshive raquires that 1he iower treshold must be first
crosa6¢ geing posilive, then recrossed going negative
without the 4pper treshold heing crossad al al.
Negajive requites that the upper ihreshold must be first

rossed guing negative, then 1ecrossed going positive
without the iower threshaid being crossed &t afl

Sefecithe |3,  To sperty which channel becormes the ligger source,
soErce touch Seurce and select the source from ine list.

Seisctiha |4, To spetify the polarity of the puise, touch Fos (positive)
poterity or Neg fnegative} from the window.

Pos iogks al positivemgoing puises.

Either requitas andy that sither one of he thrasholds

anust e first crosses going i sither directton, then Pt pulss crosses frst treshotd ony, recrosses fist o
retrassad Quing i She oppasie direction without the theeshold iavel, and irgnats acqustion Meg Iooks at negative-going puises.
other threshold being crossed 2t 24,
For all three potasity setings, trggarng oocuTs 8 the
pairtt tha rupk puise fecrosses s st threshold. St 1o trigger | To set the range of wicths (in urits of time} the Irigget saurce
when | wilt search for and to specify Whether I igger o0 puises Hat
are oulside this rangs of within iHis tange, do the Toltowing
Tosetmose {8, Mods and heldolf can bie set tor all standard gger steps:
end heldoft types. To sat madsa and boldoff, refer to To $at Holdoff : " . fpn
on page 3-43 and Ta Select the Triggar Mode on § Touth Trigger When and seled fiora the fst:
g 3-40. Yo Jeamn more abgut Higger mode ang ingide tiggers on piises that faf within the specified
foldal, sen the descriptions Trigger Modes on Sor T St Howdor! tn paga 3-43 and o Sefect range.
page 3-35 and Trigger Hoidoff on page 3-06. tha Trgger fode on pige 3-48 for Fads and )
oo g, Quiside tiggers on pulses that are outside the range.
8. o set the range of mise widhs in units of time, fouch
Trigger Basedon  When you select the type Width, the oscilloscope will rigger on & pulse Upp;r: menzm4tk’md§(emEr (-he waies with the
Pulse Width  narrower (of wider) than some specified range of ime {deffned by the upper geriesal purpusy b or keypad:
Henit and lowes limif). To sef up for width triggering, do the following proce- Uppor Limit is e maxknom vaid suse witth the trigger
ies. suurse will ook for
Lawrer Limit {s the minimurs vidid pulse width. Fhe
oscitoscope wifl atways foros the Lowar Lindt Lo be less
than of equat 10 she Upper Limit.
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Trggerin; Triggering
Qusryiaw Trigger bagad on puise width Contrel atements and resouices Yo Trgger Based  ‘When yon select the type Transition Time (slew rate}, the oscifloscope will

on Tzansilion Time  trigger on a pulse edge that iraverses hetween an upper atedd fower threshold faster
or slower than & ansition fime you specity. To set up for trapsition time

Setthe leval [7.  Touch Level, and use the mullpurpose exdh or keypad . 8
triggering, do the following procedures.

ta 5ot the tigger fevel.

Overview To trigger based on ransition fitne Controd elements 20t resources

Setent fransition [ From the tocd Bay, touck Trig and select the A Everttab
1riggering o the Trigger contol window.

Yo selmode |8, Mode ang haidelt can be set for ail standend igger ﬂ?&i ' & Touth Transiion,

and holde!t types. To set made and hatdof, refer 1o Tu Sef Hoidoff
o1 page 3-43 andg To Sefect the Trigger Mods o

page 3-43. To leasn more about tigger mode and .

hatdoff, s6¢ the desaistions Triggsr Moges on Sou T Set Haidol on page-43 and T Select

page 3-55 and Trigger Hokfolf on page 3-36. the Tfrggc!lﬂudsm?; ,’:;gef%& for magle and
o e,

Salactthe |3,  To specily which channel becomes the trigger sourcs,
SCUECE Youch Soutee and select the gource from the st

Seieer polarity {4 To specily e diction of the puiss edge, 1oueh Polarity
and sefett Fos {pasitive), Neg [negativa) or Exther trom
the windaw:

Pas monitors the kansifion ime (slew rate} of the
pusliive-going ecges of puises. The eage must first
sne fouer threshoid and then oSS the upper

Nag monitors the iransition time {siew rake} of the
-gning edges of puises. The sige must Brst
:0ss the Upper Threshold and then tress e awer
siweshoid.

et manitors postive- and negasive-going edges of
5 Tho edge may frst cuss either threshoid and
Wian 0SS e othar
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Triggering

Gvervlew

Yo hrigge: based on Iransidon Sme

Control glerments aud resources

Sef the
transition fima

The threshold laveis and the deita tims seiting determine the
transition time istew rate) selting. Ta st these parameters:

5. Toush the Upper Lavel or Lower Lavel huften and Lse
she multigurpose Xnab of keypat to Set the vaiues for
e uppes and jower lavels.

Hate: you can set the lovef fo a vakug appropiate to
sither TTL or EGL logic families. 15 do 5o, iowch Lovei,
and select the keypads fouch eiter TTL or ECL

Hint: To usa the Trigger Bar lo est the throshald levels,
souch the Disp bution, selest the Otiects tab, and then
souch Long to display tha long Figger bat.

e teve] sedtings delemine the valtage component of siew
rate {VeitefSecond). Ta finish speciiying e slew rite
{transtion sims), set e ime compprent by dainy the
Tollowing steps:

6. Touch Time and use the multipurpase knob or keypad o
sei thi dolta time valus,

TDSA000 Series User Muaual
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Triggering

Trigger Based on
Pulse Timeout

When you select the type Timeout, the oscilloscope will trigger when a pulse
tansition does not ocour within 3 specified time Emit, That i, the trigger will

oowur wher, depeadiag on the polarity you select, the signal ways higher or stays
fower than the srigger level for the timeout value. To set up for tmeout irigger-

ing, do the foliowing procedures.

Overview

Trigger based o pulse Hmaot!

Conitnl alements and resowsces

Select imeoud
triggaring

1. From the tal bar, touch Trg and sefedt the A Svant 12D
of tha Trigger canrol window.

2. Touch Fimeoat,

Selestihe
sgurce

3. Yo spacify wiich channe! becomes the Ingger source,
iauch Soume and sehect the souree fom e fist.

Sel lo tiggar
when

4, Touch Stay Higa, Stay Lew, or Etther frem the Trigger
\Whan wingos,
Stay High caises 2 gger | the signat stays higher than
the tngger lewel for longer than the timeots valua.
Stay Low causes a tigger if the signa stays lower than
thve riger leval for jorgar than the timedut valus.
Eithar caissed & tigger it the signal stays lower o stays
Higher than e lrigger ievel for fonger than the dmanut

Set the tiaet

5. Toset the imenu timer, toush Timer and use the
titsprhoss imod of keybomt to setthe lime,

TS0 Series Liser Manual
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Ovenriaw

To trigger basad on fansition lime

Gontrol alements and resouries

Sel to irgger
when

The oscilloscops compares e pulse edge of Ine trigger
source against the transition tine {slew rate) set by the usper
#nel iower thrashold settings and the delta time sel in the
window. To select whether to tdggsr 02 adges with tansitlons
times {shew rates) faster than or slower than that sel by thase
contras, do the following step:

7. Touch Trigger When Transition Time < o Trigger When
Transition Time ».

» riggers when the transition time 1s greater than the
tima you sel.

« 3Tigger wien the Iransitlon time 18 ises than the time
¥OU S0t

I you setset Tigger When Transition Time > {grealer than)
and the osciioscopa dass not trigger, & may ba because the
puise eoge is o fast rather than too siew. To check the edge
gpeed, swileh to 2dge ggering. Then trigger on the pulse
sclge and determine the e the adge takes to travel
etween the lpveis sot in the siow rate Thiesnolds meny. The
oscliestope Lannot ransiion Iigge: an puise scges that
raverse betwesn threshold lessls in 600 ps o Jess.

Also. to reiiabiy bransition triggen & pulse must hava a widh
of 7.6 s or more. A puiss oF iess width may rigger on [he
wrong $iopa of not rigger at all. Switch 19 2dye triggenng.
and chetk the pulse width If you can't transition Hgger as
oupacted.

To set mode
and holdat!

4 ode and noldotf can be set for af stancard wigger
types. To sel mode and holdoff, reter ts To Sef Holdoff
an pags 3-43 ard T Seect the Trigger Mode on
paga 3-40, To teasn more abost tigger mode ang
trokdaft, see the deseriplions Trigger Modes an
page 3-35 and Figger Hoide!f on pags 3-06.

Sea To Sat Holdoff on page 3-43 and To Salect
the Trigger Mode o page 3-40 for mode and
huigoft setp.

3450

Triggening .
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Overview

Trigges basad on puise imeout

Controi elements an resources

St tha level

& Toset the Level, louch Level, and use the moltipurpsss
knops or keypatl 1o sal the Himeout trigger fevel,

Note: you can set the level [0 a valus approprate e
sither TTL or ECL fogic fammifies. o do, so loueh Level
and sefect the keypad; touch either TTL or ECL

To g6t ode
gnit heldet

7. Mode and holdeff can be set for 24 standard tdgger
types. To set mots apd holdot, reler to o Set Hoidoft
on page 3-43 and To Sefect the Trigger Mode on
page 3+40. To leam mare shout trigger mefeand
hatioff, see the descriptions Trigger Modes on
paga 3-35 and Trigger Holdoff on page 3-36.

Sea To Saf Hakfof on page $-43 and fo Salest
the Trigger iMode on gags 3-44 br mode asd
Holdo? safp.

3-62
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Triggering

Trigger on a Patlern

When you select the type Pawern, the oscitloscope will trigger when the inputs to

the Jogic funstion you select cause the function to becote TRUE {or at your
cption FALSE}. To setup patier Figees, do thie following provedures.

Quarvigw

Triager oh & patteTn

Comiral slemants ard fesources

Prerequisites

i The occieecops must be instalizd ang operatind. The
acquisition systén should bs et 10 Run and the vertical
and herizontal sontrols Should bs set apprapriately for
tha signal 10 ba acquined.

Soa pags <315 for acgulsiion selip

To Trigger an 4
pattern

2. Fom the tod bar tauch Trg and salect tha A Bvant tab
o the Trigger contrel vitadovi

3. Touch Tattem.

To define
pattern inguls

4. To zet the logic state for sach of the imput channels
{Chi, Ch2, .. ), toyeh each inpyt Thveshold ant select
aither High {F), Low (L), 9 ot ¢are £4 fram the
men.

Tosel
tareshoids

5. To et the jogic throshuid for each channei, salect the
channal threshald and use the mulipumass b or
kpypad to 5et each threshold.

TS6000 Series User Manual

Triggoring

Ouerview

Trigpe: on & paitern

Canbol elements #nd reseuices

To dafine a time.
sualified pattern
Tigger

You ca Bete quality a patien logis tgges, That is, you
spaeity a time that the bookean lagic fundticn (AND, NAND,
OR, or NOR) must e TRUE. To specify the tne it B welt
43 tha type of time qualification fitere Than of 1egs Thanthe
time tim! spacifiad) for a patiem tigger. do the foliowing
step:

9. Seledt Trigger Vihen Time, and set the time using the
miipupose knob of keypad.

When you sakct THUE for Less Than and spacily &
fime, the input conditions tha you spacily must drive the
ioquc function mgh {TRUE) fos isss than the Eme you
specty. Conversely, the TRUE for More Than ftem
sequires the Sootaan funclion to &e TRUE for iongst
thap the time that yals speciy.

Note the cosition of he ingger indicator. Triggenng
accurs at the point that the nsciloscope deterines that
the: logic tunction yau Sascly is TRUE within the time
you speedy. The peciifoscope dateimines the tigger
Aot i the (Glicwing manner:

@ Huts lor e laghe congdition 1o bacoma TRUE,

3 fteamst s walts for the logie fusction to
baegmne FALSE,

@ [t cosnpares (e limes and,  the tme TRUE 5
langer {for TRUE for more thanj or shorter {for
TAUE for tess thant, then it iiggers a wavefor
dispiay a the paint the logis condition bacarme
FALSE, This time c2n be, and ustiaily is, diferant
from e time sef.

i the figues, the chetay between the vertical bar cursors
s [he tieme the logc function is TRUE. Since thistime is
nre {4.9 ) han that set o the TRUE for Mo Than
e £ ms), e pasficscape ssves the irigger at that
point, fiot at she paint 21 wiich it has bewn TAUE for
EEEY

Lagic furchion (ANDY
e

vomes TRUE inesiogic

function L& TRUE

L agiz funiion becomas
FALSE and iriggers
acguiston

Time Logic Funeton Must be TRUE = 308

TS G0 Series User ianual
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Quarview

Trigger on & paltera

Contot elements and resoutzes

To define the
oyl

6.

To chonse i logic pattem type that you wat appiied to
the input channels, tatich an avaiiials type fom the
Pattam Type window. {See page 3-48 for definitions of
the fogic Tuactians for batk pattem and state friggers.}

To set trgger
when

To choose 1o rigget whe The logic condition is met
{goes THUE) 2 when the logic condiion is rot met
{0as FALSE}, ouch Trgger When Pattem, and select
Faise, Less Than, More Than, or True from the fisl.

Toyg fist items More Than and Less Than are used o
tirms qualify & patiem ingge. Sea the procadire Defing
2 Time Qualified Pattarm Trigger for nstiucions.

To sat mosie
and noldoff

8

Mede and haldolt can be sel for &l siandard tigger
types. To sai mode and noldofl, eter 1o o Set Holdotf
or: page 3-43 and To Select the Trigger Moda an
page 3-40. T lear mofe ahowd irigger mods and
holdoff, sea the cesciilans Trigger Modes on

page 3-35 and Trigger Holoff on page 3-36.

Sea To Sat Heldo!f o0 payy 3-43 and T Select
the Trigger Moda on page 349 for moth ant
oitof setup.

Triggering
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To Trigger on a State

When you select the type State, the oscillascope uses chanmel 4 53 & clock and

triggers on a logic circuit made from the Test of the Channels {page 3-49
deseribes how state triggers work). To use stae triggering, do the following

procedures.

Querview

To trigger an a state

Cantrok elements and resaureas

Select state trig-
gesing

1

Erom the taol bar, teuch Trg, and select the A Event b
of the Trigger confrel window.

Tough State.

Define Inpits

3

To st the logic state far each of the input channgls
{Ch1. Ch2. Cha, and Cha), much aach Inpet Threshoid
and seiacs ether High (H), Low (L), o dont care 9
feoum tha many. The choines for Cha are fsing (POS)
edge and falling (NEG) edge.

Sigt thresholds

a

T set tha Jogi: treshaid for each channd, select the
channal threskold, sntt 58 the mudtipunose knob of
keypad 1o sef sach thrashold.

Dafine logic

To chuese the logic paktem type Uit you want apphied (0
hanneis 1 trongh 3, touch an avallable type fom the
Paliam Fype window. {See page 5-48 for defniions of
the logic tunctions for ath paileer and siate inggars.)

TDSG0 Series Lser Manuai



Friggering

Ovenviaw T trigger on 4 slate Contrel elements and resources
Sat trigger 8. To choose to ngger when the log condition 1s Mmet
when Igoes TRUE) or when the logic condtion is 116t met
{goes FALSE], wuch Trigger When Patiem, and selett
False or Trus fom the fist.
Far the simpiost apeeation, laave tis control setta
TRUE. Ssiting the contot o FALSE complaments e
ouspit of the chosen paitern function ffor example, Trom
AND ' NAND or NOR to OR}.
Tosetmode |7, The mode ang holdolt can be s dor el standard tigger
ant koldoi! types. To set the mode and holcolf. refer 0.7 Sef
Huoldoif on page 3-43 and To Select the Trigger Mode
ar page 3-40. To leam mors about the ingger made ant
holdcH, ses the dastigtions Tigger Modes on Soa To SetHokiof on paga 3-432ng Ta Select
paga 3-35 and Trigger Hofdolf o page 3-26. Vwmdemws;ﬂ:ber 2ad holcol
kLl
To Trigger on Setup/  When you select the type Setup/Hold, the oscilioscope uses one channel a5 3 data
Hoid ffme Viglations  channed (the factory defiult setiag is Ch1), another channed as a clock channel
{default is Ch2). and triggers if the data transitions within the setup or hold time
of tie clowk, (Pages 3-50 and 3-51 describe how setap and oid triggers work).
“Fa use setup and bold tiggering, do the folliowing procedures.
Quatview Ta tigger on satupihold lime vigkations Control elemants and resources
Select satup! {1, From the took bar, touch Trg and soied the A Event 1ah
hoid wiggering ot the Trgger contral windos

2. foueh SatupHold.

{efing the data |3,

To select the channel thal is to conkein te gala signal,

SOUITY touch Data Sotree, and seloct the source from theist,
26 not select the same channel for bath the data amd
ok sourae!
TDS6000 Series User Mansal w67
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Overview

Yo bigger on setup/hold time vickilons

Conbiot efements and reseuIcas

Sel the setup
and hald fmes

To sat the setup Hme and the hold lime reialive 1o the doek.

8 Touch Setup Thme, ang use the mulipurpose knobs of
kaypad Lo set the setup kme,

9, Touch Hoid Time, and Use the mullipumose inobs or
fieypad 1o ol the hotd ime. See Figure 3-16.

Pasifive selup ltme aiways eads the ook sdge; positve
Bl limne: abways tollows fhe claciung edge. Selup fime
always wads the hatd tme by &t leasd 218 (T3 + Ty 2z 208}
Attempling 1o sl either 1img o rechice the 2 03 dmit adjusts
Ihe other time o mainiain tha IR

in sost casas, you will enter positive values fot both seup
andhold time. Posiive values set the ssdlivscoos to mgger
4 the data sowrce 15 Si settiing inside the setup time before
the clock o it it switches inside the held tma akter the siock.
o can skew this “sebuphokd viokation zone” that the saiug
and heid Sres ta by entenng negative values, See
Figperg 3-17 on page 3-51.

To set mede {10, Mads and hoidod can e set Jor slf stancand litgger

and koldott

types. To s2t mode and haidefl, reter to 7o Set Holgolf
on page 3-43 and To Seled! the Tigger Mode o
pags -45. Ta lewm mors 2pout ingger mope and
nolgol. see the desoiptions Trigger Modss on

page 3-75 and Teigger Hokloff on page 3-38.

-

Ses To Sef Holda on nage 3-43 and fo Saject
the Trigger Modet on baga 3-40 Tor mode ant
holdo satup.

TDSE000 Sen
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Oyorviaw

To trigge: on selupfhold me viiations

Controd slements and resouices

Detine the slack
soutce snd
edge

4, Togelent the channst that is 10 contain e clock signat
and the adge 1o uss 1o cicek, 2euch Clock Source, and
setect tha source from the fist,

Do not select e same channet for both the daa and
clock sourtss,

5 Toselest the edge 1o use to ciock, select edther Pos of

HNeg from the Clock Edge windove

Setthe data and
clock lavels

Yo 52t the transition igvels thal the clock and dafa must cross
1o e recognized by the oscifoscope.

8. Touch Data Level and use the mulligemoss knohs 6f
keypact o sat the data level,

7. Touch Clock Lavel and use the multipumose knabs or
kaypad to sat the clock level,

Naote: you can set fhe levels fo a value approprists to
gither TTL. or ECL fogk: Fanifies. To do ao, touch either
the (xata §evel or Clock Leve ] and select e keypad;
fouch either TTL or BCL

The osciloscops uses the clock lavel that you set to
detesrtine when a cock edge occurs. The oscilfoscane
ases tha paoint that the dock crosses the cogk level ag
the retersncs point {om which i measures solug and
hoid time setings.

3-66
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370

Cursoss measare he seuplhoid
intedion zore witich eduals Setup
iz + hold tme (30 pgj.

The 9
vioation and tiggers 5t the clack edga,

[tz [Cint} transitior o26UIs
wibin =« 1488 £ afler the
choek Joaiating e hold dma e,

Figure 3- 18: Triggering on a SelugiHeld time viokdion
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Triggering

Sequentiat Triggering

in applizations tat involve fwo of moie signals, you may be able 10 use
seqpeential triggering to caplure more complex avents. Sequential tiggering vses
The A (Main) trigger 10 arm the brigger system, and then nses (e B (Delayed)
wigger 10 trigger the oscilloseope if a specific condition is met. You can choase
ome of two trigger condifions:

@ Trig After Time. After the A trigger sums the trigger system, the oscilloscope
triggers on the next B-trigger ovent that eocurs after the Trigger Delay Time.
You can set the trigger delay time with the keypad or the multipurpose
Knabs.

8 Frigger ou o Event After the A trigger arms the trigger system, the
ascilloscope triggers on the i 1 event. You can set the musiber of B eveats
with the Keypad or the muktipurpose knabs.

NOTE. The craditional defayed rigger mode calfed “Runs After” is served by
Horizontal Delay. You can use horizemal delay 1o delay acquisition from any
trigger evenr. whether from the A (Mainj migger alone ar front @ sequential
trigger tho uses both the A (Matn} and 8 (Delayed) triggers. See Triggering
with Horizontal Delay On on page J-73 for more information.

Using Sequential  Read the following 1opics; fhey provide dalails that can help preveni false steps
triggering i setting vp to tigger on your waveforms.

Trigger Souces. it most cases, it makes sonse to sof sepavate wigger soutees for
the A (Main) and B (Detayed) triggers. Lise Is not avaijable as a source for the B
rigger

Trigger Types. Whet using sequential wiggering, the A trigger must be sef to one
of the foliowing zypes: Bdge, Glitch, Width, or Timeout. “The B trigges 5 abways
Edge type.

TDREN00 Series User Manuai 7

Triggering

Teigger with Horizoatal Delay On. You can use horizoneal delay when you wast
to acquire a waveform record dhat is separzted from the trigger event by a
significant intervel of time. The Gorizontal defay fanction can be used with any
trigger setup. You can um horizunial delay on and off from she front panel, the
Horizontal/Acquisliion coatrel window, and many of the Trigger control
windows, Figuee 3-20 compares the sequential rigger choices A-Only, Trig
Adter Time, and Trig on ot Event whes horizontal deiay is oa. Fach illastration
shows where pretrigger and posttrigger data js acquired rafative to the trigger
event.

& {iigin) Ondy with
Horizontal Delay Athges point
A Tigger

BT

| :
o Hatizomed daay »-f\

Trig Alter Tine with v

Start postngger ackuisiion:

Horizontal Delay

Attigged ol
Atiager
souice

£ Wigper point e WipeafoE 6052 e |

B trigger
DU

Mttt s
rgue deiay tme i

Horizontsl deiy ——-~i Start posETgel ApLEshon

Trig o 1 Evand
with Horizontzl Delay
Atrigget paist

Atrigger

SQUIE

B #rigger

£
" i
Sotre |

“ _ S i
- iy
Waitieg for nth 2vent Hoterentl deloy —— ™ Stanl postngger acquision

(where nzd)

Figure 3-20: Triggesing with Horizontal Delay op
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Triggering
Trigger with Horizonial Delay Off, Figere 3-19 compares the sequential trigger
choices A-Ouly, Trig After Time, 2nd Trigon A Event when horizontal delay is
off, Bach ilustration shows where pretrigger snd posttrigger data Is acquired
relasive to the trigger event.
m Posttriggat fecort
A (Main} Only I 4 {
Trig After Time
Alrigger
BOHECE
B Iriggar :
sours TR 7 i
Tilggyer detsy fma —
b Byigger soint Start postinggat
scepsitlon on first B wgger ite: delay
Trig on wth Event

A polet lw‘#awwu recard
A triggar
BHLITE
B ukgger
S0uE o : Jif 7 R
s  Ingget pou; St postrigger
Waiting o mh evaed asquisifon o8 07 & avent
Iwhers a=5;
Figure 3 1%: Trigaering with Hosizontal Delay off
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Triggening
“The flow diagram in Figure 3-21 summarizes all combinations of triggering and
horizontal delay.
Trigge un A Gy Wil :‘5};‘) aquire
hertzontal defay of positrigger
Ulggigmr oy
) Wik
Triggar on A Only wilh asr-apeciied
horizontal delay on hertzonial
thatay Sme
B wigger afier petay with paer
3 7 Wadt ser-speciad igges event
‘hotizonta telay of T trigger delay ime T. i
i
Vat e B Wit
& tmgger afler dalay with L tgger event uset-spociad
harizantat delay on Dotz
ek Tin
Wait e
B wigger on avents with - ugsr-spaciiad
warirontal dely oft fiuaber ot B rigger
sty
. Wai g Wat
Btrigper on everts #hh N user-speciiol usgrspestid
horizomtat delay on numnes of & igger igrizontal
s gelay fme

Figure 3-21: Trigger and Hocizontzl (etay summary
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Triggering

To Trigger o a Sequence

Use the procedure that follows whes sefting up the oscilloscops trigpes on 2

sequenee. For move information, display online help while performing the

procedure.

Ovarviaw

To trigger an a saquence

Contzal elementy ang rescurces

Prerequiites

1, The oscillpseops must be instalied with & sigaat
conpectad to an input chanvel, Acquisition system
shauld te set to Run, arxd the vertical and horizontal
conkrats shouid be sel approprataly for the signal to 59
ACQUIRE,

$a9 page <3- 13> for acquisiion setup

To trigger on
a {main) oply

2. From the tool e, wuch Trig and select the A->B Seq
tah 6t the Trigger contsol windaw,

3. Toutk A Oniy to tum off sequentlal iggariag.

To trigger on
b afier ime

A, o set the time base 1o wun after an A niggey, 3 trigger
delay, and a B trigger, trom the tool bar, teush Trg and
saioct e A-»f Saq bl of the Trigger control window

5. Touth Trg After Time.

6. Toset the bigger delay, toch Trig Deday and use the
mutipurpose knab or keypad 1o set He Ume.

7. Taset the B trigger favel, touch B Trig Level and use the
musiiptrposs knub or ievad to set ihe level,

TOS6000 Series User Manual
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Teggeriay

Overviow

To trigger on # sequence

Control alemenis and raseurcos

Toseluph
tgyering

12 To set the B Svent Yrigger, from the toed ba, leuch Trig
andt select the B Bvent tab of the Trigger contrel window.

13, To specily which channet becomes the B {rigge: solrce,
touch Soures ant select the source frem the Hst.

14, Caupling is the same asihe A Trig coupling.

15 Joapecity he diraction of the edge, touch Siope and
seiect Pos {positive} or Heg {negativa) from the window:

Pos meniiors positive-qeing ¢dpes.

Nag monitors negative-going e6ges.

16, To set the 3 trigger isvel, touch B Trig Lavel and usé the
muslipurpose sob o keypad to set the ievsl, Note: yo
Can aisn wuon Set 5U% to sef the B tigget fovet lo the
midpoint setwesn ihe gositive and negatlve peak of the
B trigges signal

For further
assiglance

17, Touch the Help button in the Trigger conlrol windev 1t
access e oniine assivance specha to Hggenng
cormmants.

See gage 3- 205 K7 mRETEboN of onbfe ASselEnGe

TORSAGG Series User Manual
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Qveniew

To lrigger on & seqlence

Control slements gad ressurces

To trigger on |8,
. bevenls

To sat the time base t0 rigget after an Atriogse and a

spacified mumbar of B trigger events, from the Iool bar,
touch Trig and selec! the A->8 Seq tab of the Trigger

ool windaw

Toueh & Ther B Trig on nth Event

To st the number of B trigger events, touch Trig Event
and use the mullipepose knob, keyboard, or up and
dovin amows 10 set the numbsr of events.

. To set the 8 trigger lavel, touch B Trig Level and use the

musipurpese knob or keypad to set the leval,

376
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Displaying Waveforms

Displaying Waveforms Using the Wavelorm Display

The waveform shown below is displayed as part of the User Interface (U7}

. X . application, The Ul application takes up the entise scresn of the oscilioscope and
This oscilloscape includes a flexible, customizable display that you can control the graticule takes wp most of the Ul application, Some terms that are useful in
to display the waveforms you seqwire. This section presents the following topics: discussing the display foliow.

w Using the Waveform Display

B Seing Loom Controfs

{4} Horzordal raferenca
s Customizing the Display 12} Bratioulg —>
Staeage
gt Acquisdion . Display -
Sysiam i {3 Dlaplay
Wavelom
transtomn
sysfein
Triggar Fradzaatal
(e tmebase
A
{3} Horlzoniad scale adout
Figure 3-22: Digplay eiements
{1) Display area: the aren where the waveforms appear, The display comprises
the timebase and graficules, the waveforms, histograms, and some readouts.
(2} Graticale: a grid marking the display ares. When Zoom is on the upper
graticaie displays wemagnified wiveforus snd the Jowsr graticule dispiays
maynified waveforms,
{31 Horizontal-scale readout: for magnificd and vamagnifizd waveforms.
{4 Horizontal reference: a control that you can position to set the point around
which chanael waveforsns sxpund and contrait horzontally on sCreen o5 you
change the Hovizaneal Scabe conirol or push the Z0OM bustos. The tefereace s
aise the trigger point when the horizontal delay is 0%,
TDSE000 Serex User Manual 1 3.80 TOSE000 Series User Manual
Displaying Waveforms Displaying Waveforms
“Ponch Sereen (nof shown): a feature that lets you touck on-screen controls o Table 3-5: Defining and displaying waveforms
touch and drag screen objecls fo operate the oscilloscope.
Some feacures of the display follow. Waystorm, Jo dofine: To tutn oa:
Chanegt:  Chi-Chd | Channels are predefned Fush the Verieal CH bubion 1o taggie the channel on
Eiaxibla DEspiay Conirel: Fron-pane) kmobs tud buttons support quick actess 1o . ar ot
the most often ssed sdjustments — thoss Bt dispray, positlon, aad scale Referonca: Reti-Reid | Dafine ai active refarence wavefor by | From the Pets setup soniro] window, toush Display
wavefurms. Mouse, keyboard, and touch-screen interfaces support complete | to toggia diapiay of the selecied reforence on of off.

m  Seving a chizonel, Telesence, o math wavelern |

sewup of alf the display parameters. Anything you can do with the mogse, vou
10 ong of locations Aaft-Reld.

van do with the tonch screen.
. . . »  Racaing a wavetorm previously saved to a tile
Fast Acceas to Zeom; Waveform inspection has never beep easier. Just touch and o Onzgu; ocations HZﬂ ~H|f?.,

drag  box arouns the featuse of interest and select zoom from the choices

offered, aad tie feature of iterest displays zoomed in the magnified graticule. Batr o thesa operations can be poromed kem the

File men.
Acquisition Praview: When the nex: acquisition is delayed due o slow friggess or i At g | it 4 math wavefonn By creating a matn Whar deflning A malh WaVESIT, you S it on i
jong acquisition duration, acquisition preview attempts 1o show what the next wavelomm using exisiig sowrces (channs!, math, thie Math setup consrol window.
acquisition will fook like. Acguisition preview does not re-caloutate math and tolatance wavelams, and measurements).
waveforms of represent changes in wigger levels, tigger mosles, or different This s can ba perierned by louching the
acquisition modes. Math bitton and then selecting DefinefEcit
- Eapression.

Using the Display  Reud the following topics: they provide the details that can frelp you set up the
ascilloscope display so that it best supports your fara-analysis 1sks.

: - . . N Operations on Waveforms. In general, the metkod of adjusting (verticaily sceling,
\:ave#ern; Desp!afy. i goaeral. :h';meéhod. o d}Spinymfg 2 Wwefom; B0 de‘:_; e offsetting, positio and 50 0n) is from the front panel: adjust a wavefoem
the wavelorm, i uécessarly {math am Tczermf(.e Wa\je cx:ms), and then narn i on. using is Verical Seaie and Position kaobs.
Table 3-5 summarizes this process as il applies 10 e different waveforms.

y

Tabig 3-
types.

-6 swmmarizes vperations that you can petform for the theee waveform

Tabie 3-8: Operations performed based on the waveform type

Soaro! fuastion Wavelorm supponts | Operating noles
on Hat Rath

astieat Soalz Yes | Yes  Yss Wherh and Toference wavatorms ars scaten and positioned from thei
e Posion Gam (Ve v o OTMIGl wiGHS.

Venteal OHszl e Ficy By

“Honzomal Soai EES fag fas Wavstarms are adusted accordng to the Zobm Losk sefting.

Horeentat Posbon L) fes | Yes

Horiorial Fecged Langth fes 0 L

Gk Morezomal and Vartieal o5 Yoz |Yes Dragang 3 bax areund a toros: of ths seletted waVeTorT agjusls 1he

Seale Sdist (Loom} horizantal seale to il e 2oom will the Doxed BOITNS (se8
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Displaying Waveforms Displaving Wavefomnus

Graticutes. (ne graticule is displayed for the Main waveform(s), and an Triggiar-point

additional graticule is displayed for zoomed waveform(s). Fignre 3-22 on page

3-80 shows the elements of the graticules; the elements are the ssme for each %
graticule displayed. record

Operations on the Timebase. In general, the methad of udjusting (horizontally position
sealing, setting resolution/record longth, posith and 0 on.}is from the
Fromt pancl: adjust the timebase using the Horizontal Seals, Resolution, aad
Position knobs. Only channel wavefoms can be set dirscily,

:
|
© O—

Tina of fiest poind Horizontal Tima of fast poink
reference point

“able 3-6 shows how hoczontal operations relate 1o the waveform types; the key
poiats to remember follow:

B The oscilloscope dispiavs a reference waveform with the hovizonial settings
o °.uw at the fime it was saved. You canzot adjust these settinis. .Sec Eigure 3-23: Horizontal Position includes time to Herizontat Reference
Saviny and Recalling Waveforms on page 3- 180 for more information on

refereave waveforms,
Mouse and Touch Sereen Dperation. In genesal, anything you can do with the

A The oscilnscops displays 2 marh waveform with the horizonial settings mouse, you can do by touching the sereen, if the touch screen Is on. You can
Qerived ﬁ:ﬁm the math expression that credies &, You canner change these select or change all menus and buttons that ave displayed on screen by mouse
directly. Ses Crenting nd Using Mazh Waveforms oa page 3-127 for more clicks or tonching the an-screen control while the touch sereen I on

information on math wavefonns.

B Al waveforms are displayed to fit on the screen; that js,within the horizontal
divisions Tl the graticule provides. However, some waveforns may be
wider o narmowes than the fall graticule doe to acquisition ratetime scale
combinations and acquisition preview.

Display and Acyuisition Contrals. For channe! waveforms, the vertical and
horizontal comtrols thai you sut 2i50 adjust the oscilfuscope acquisition pasamne-
ters. See the following descriptions for more information:

w  Vertical Acquisition Window Considerations on page 3-13

@ Horizontal Acquisition Window Considerations on page 3-16

Horlzental Position and the Horizontal Refereaca, The tirme values that you set for
Jorizontal position are from the trgger point 1o the horizontal reference point.
This ts 1ot the time from the trigger point 10 the start of the waveform record,
unless you set the horjzontal refsrence 1o (3%. Sew Figurs 3-23.

TISE000 Series User Masaal 383 384 TDSE00 Series User Maouat
Displaying Waveforms Displaving Waveforms
To Display Waveforms in - Use the procedure that follows ta become familiar with the display adjustments - "
N " - Overview i i i
the HMain Graticule hat yon can make. orvi Te display wavelorms in the main graiicule (Conl} Relaled contral siemenss and resources
Adjustthe 16 Toagjust the point around which the waveforms Harizomiat refesence
Overview Yo tiaplay waveiorms in the main graticule Retated coniret slements and rasources hoeizontal expand af!d_ contrash, touch the Hoszontal Relerence,
reference and drag it oA or ight on sereen. T
Prarequisites | 1. The sscilsoope must be instalted and operating, rﬂ*" Htove the Horizonsal Reference along the horizomtat i . £
~ i axis until it aligns 1o the point on the waveform that
2. The scquisiion sysiom should be set to AN i y , .
comtuaUal. EJ | ol wank ko be stationary on screen.
Son page pags 5-723 b acquiskion sap and Hote. if Delay is off, Horizontaf Reference is the
page 3-92 for krigges sefun same 2s Horizontal Position.
2. Ruease the Horizontal Reference, and ther adjust
Conizontas
Setvertical 13 Push a shannel bitivn 10 Select the wavelorm ft g . the ctorizontal Scate.
<dispiay dispiays}. o e g G D
parzmeters A channgs button lights when its channed is en. @ 1 {;} @ @ Quick-sdjust | 8 To quickly rescale a portion of & channe! waveform 5o
B i E 5 ] the timehasa shat it expands to i the 10 divisions on the screer,
o gy e s o .
Hint, For infoimation on math wavelarms. sop o @ @ ’:f"% @ {zoom) E:;c:" i‘i:?%gﬁ?‘;é;ﬁﬁ;’;fﬁ:::;?gm
lil i 1 P8 134, : 2 k N v
Patng a il Vieveform o7 020 3 Fa s % Eoom from the droe-sawr: tist fo magnify the

irformabon on seferanse wavetorms, see Savlng " "
and Fecaling Waveforms on page 3-120. gigited wavelom seginent
. o . Nate hat the oscliascnps displays Me bax-enclosed
4, Use the Yericai vrods fo achiave 2 good dspiay . - N ot o g

of aach wavafarm you select ;;?geme waveform as magnified i the sottem

Set novizontal 1 5. T make se Hee man graticuls is selected, pusn the
display Zoom button to toggee A off. Use tha horma knots fo
paramelers scale ang pasition the wavefom o soreeq and 1o sat
SEAMDI resathion

Explore the {9, The ned procedure explaing how 1o sét up and
zaom contiols carteol Zoom.

Sealeg Henzomiy Positsoned Forntally Sue Setting Znam Centos on page &-47,

‘The Sampie Density knoh sets the teeerd langle. {5ee
dissussion of: page 3175

st PUSH TO 85T 10 50% i requined 1o stabifze
dgiay
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Displaying Waveforms

Setting Zoom Conirols

Using with Waveforms

The oscitlostope can expand or compress {700 in o1 o1 LR 2 wavefor
without changing the acquisition parameters {samplo zate, rzcord Jemgth, and 50
o). This section dgscribes how 10 use Zoom and how it interacts with the
selected waveform.

5o Zoom (pash the ZOOM butter) when you want 10 expand 4 waveform io
inspect small feature(s) on that waveform. or compare the feature to the non-
zoomed wavetorm(s). For example, 1o temporarily expand the front comer of &
pulse 1o inspecr its aberrations, use Zoum to expand it horizontadly and
vertically.

To help you use zoom effectively, cansider how i operates On wavefomms, Wihen
in zoorm mode, the ostilloscope vertically expands or CoRIFacts oke waveform at
2 time, Alse, the oscillostope only vertically positions one waveform at a tims
when fn Zoos.

When zooming horizontally, Zoom cxpands either the waveform that Fou sslect,

To Zoom Wavelorms

il the live waveforms, of all live and reference waveforms, depending on the
setring for Horizontai Lock in the Zoom mand.

When zooming howzontally or vertically, Zoom expands or contracts the

waveform by the zoom scale factor,

{ise the procedure that fofiows 10 200m 2 wavefors, For more informatios,

display online help when performing the procedue.

Crvarview

To zo0m WaveIOmE

Controt elemanty and respurces

1. the Akt be nstalled and operating.
Oscidoscope must be powered on, with horizonta and
wertical controls ang Wgyening sat up.

Sea page 3~ for trigget seRID.

TDS6000 Series User Manual
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Displaying Waveforms

Dverview

To room wavelorms

Control efements and resgurces

Zoom &
wavefers

4. Push e HORIZ buston of the VERT buzion o seiedt ihe
axis you wank 16 atjust i the zo0m gratieuk.

O

Touch the MORLZ butten of the VERT bidton i the
controb windaw to seiect the axis that you wank to
magnity i the zoom graticuls,

5 Usethe multipurase knobs to adivst the seala and
position of the magnified waveform.

Note ihat 4 you scaie o movs the unmagnified
wavilosm relative io the bax, the cociioscope alfers thi
magnified display accordingly to inchide orly the
watwform portian wikin the box

Mote that as you scak o move the magnified
waveform, the oscilescape soales of moves e box
ralative to the unmagnitied waveforms, so that the box
encioses oy the wavetorm pertion magearied in the
vpper graticule.

8. Toselect the waveform that you wanl to scale o
position, setect the channed (Ch, Math, o sefeseace
{Ref tab, and then selact the channek, meth, or
refarence numbar far the waveloms you want ts change,
7 touch A3 level-marker with the mouse of teth
sereen,

TDE600G Series User Manua
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Displaying Waveforms

Guaruiew

To zoom wavelons.

Gontrol slements aad FeS0LETES

Seiect zoom | 2.

To zoom a wavafors, ouch and drag aceoss the

segment of the waveform that you want o see in grsalsr

dotail, Than select Zoom ftom the drop-tawn Hst to
magrily the highiigited waveform segmens.

Hate that the displays the b efasad
ares 07 e wavelorm &3 magniied in the boitom
gratictita.

o

Push the ZOOM button ko spilt the saeen and add a
Zoom raticdile.

The oscllascops creates two half-height graticules ang
diantays the magrified wavetarm{a} i the jower, and the
unmagnified wavetorm{s) in the upper graticule.

3-88 TDSE060 Series User Manual
Displaying Waveforms
Overview To zocnt wavalorms Control plaments and msources

Set up zoom | 7. To dispiay the Zoom satup windaw, toweh Sefup in the

SGrTGIS window,

Hote: To reduce the Zeom satup window to the controls
Wdridiow, feuch Controis.

Depenting 61 tha selection for Zoom Lock, Zeom
affacts the selected wavelom, fve wavetoms, or all
five, sriagh, ant reference wavelgnns, To set which
contads the hosizanial zoom: conirals affedt, leush Zoom
Lock AR, Live, or Mune:

Mong - tha saiected wavelo in Bhe zoomed graticule
is individually agjusted.

Live - 2 channels and “he” math waveforms in the
2o0med graticuie are adjusted and horzontaly
positoned &1 the same e,

Ali - 2l wravsforis ue adiustad 3t the satma time.

Checking tha |9
200 scale
and positien

To quickly datennine the 200m scie ang postiion of 2
zoomed weetorm, check the feadnuis.

Herzontal Zosm setug window discisys the horizontal
poseion and svale of both the uppsr window andthe
Sgwper {Zaaim) windaw.

Verticas Zoom setup window dispiays e vertical
nosition and soale of both the uppar window and the
toveer {Zoomy window,

O

From the Zoam conirtl wingow. lsuch Vert of Hetiz to
dispiay the wertical or hofizanat scale, and position i
the control wistdow

or

. Erom the Zoor cantrol window, toich Position: O Scale

and yge the mulliounose knobs b changs the zoort
z0sition and scaie. The knob reacout dso displays the
2500 gosition and scaie,

39
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Dispiaving Waveforms

Querdiew

To z0om waveldins

Contzol elements snd resourses:

Heselzoom | 12 Toresst aff Horizantal zoom faciors to their defaults,
fram the 200 conteat window tauch Setug, and setedt
the Horizsntal Zoom tab.

13, Touch Pleset to reset all Zoom Horzontal seale and
esition factors,

For fasther | 14. Click the Help buton while In tte Zoom setup window 10

853855 &
comreis and their set up. i

ovariew of the Zoom H -

Se Accessing Ontine Haip oA page 3205 1
owsview af the oaling help spstent,

TDS6600 Series User Manual

Using Display Controls

Customizing the Display

Use the display customizing features this oscilioscope provides to present the
disptay etements — color, graticule style, waveform representation, and so o —
according o your preferences.

From the Color Palette, you can select temperature, spectral, ar gray scale color
arading of a waveform $0 that its data color or infensity reflects the sample
density of the data in that area of the waveform.

Read the following topics; they provide the details that can help you setup the
the display system s0 that it displays waveforms and other display slements as
you prefer.

Display Settings. Tuble 37 lists dispiay attributes that you can set and where
they are aucossed.

351

Displaying Wavefauzas

Tabie 3-7: Customizable disptay elements (Cont)

. Display abrisute Actess Options
: Hhomy nashe® Entry
5 Trigger Lavel Marier | Disn Obpects ©hoss 2 Snart level markes 2 the dght side of the graticuls, a
: Lo devel raarker the wikth of fhe graicule. of 04 for o rigger
! igvel marker
Frigger T Display Dhispiay Teigger T Togghe on and oft the display of 2 T &l the tigger ot
Sisp Otiscrs.
L0 Backiight Dispiay Backlight Thveout | Toggle the hatkight timeout an and set the dalay time befose it
Timemut iznabled pecames acthe, Nhen on, the back ight and 100 diouid crystel
disgify) tUmM off and the Windows sureen saver will not display.
iisp Obpeets Whian off the Windtws screen saver will diplay i s enabled,
Date and Time Display Dhspkay Date and Toggle on and off the displzy o the system date and Ume.
Time
Gren : Dbpeets
Set Date and Time  § Liilties Gat Gate ard Thma | Sat the date and time using the Set Tiens and Date selup window

i that s displayed.

T The Meny Nemes refer tg the menus found i the menu tar or ool bar 3t the top of the asclllosadpe scieen.

TDSA00 Series User Manual

Mormal and Persistance Dispiays, Use (he display persistencs to control how
waveform data ages:

B Off dispiays wavefomns withow! persistence: each new wavefonn record
replaces the previgusty acquired record for 4 channel, You can choose to
displuy pormal waveforms 3s Veciors, which dispiays lines between the
Tecord goints or dots {vectors off) which displays the record points omly. You
can also sheose an interpotaion mode. Sue Innrpoelation beiow.

@ Variable Persistence accumulates the waveform-record polats on screen and
only for a specific time interval, Previous waveform data
20 the display a5 new wiveSorm records acquire.

35 umift vou chakge

"
: lay 1o be erased,
Sgveform dotas builds up as aev cords acguire.
Persistence i oply avaitable for Lve wivetirms (wavolomms with data that i
being upditedy referencs wavefhnms de fatg and do for use sursisteace. Math

wiveforms sse persisience if 1heis sousces ape live wayveforns.

Interpolation, When. due W preview o Zoom. the available sample densiry fakls
W bess than | satpie per v columo, the oscilloscope calcoluies mtermedi-
ointy by either the soritams. and vses them to produce

2 iars W OPEGORY Fur i

Displaying Waveforms

Tabla 3-7: Customizable display elements

Bisplay aftribute Access Opllons
Meau namet Entry
Graticyle Style Dispigy Graticule Slyle
Shoose from: Full, Grid, Srass-hair, and Frame styles.
Disp Obieets
Dispizy Wode Dispiay Disslay Pamistenee : enoaeg fram QN Infivite Porsimence, and Varisble Parsistsnce
Disp Appedrante Modes
Disglay Style Display Display Style Chaose [ots to glsplay sach wavelom as 2 series of dots.
Choose Vectors Lo disphay vearars of fines Datwaen the dots.
isp Appearancs Chipose Intensified Sampiss o display artual samples as Bight
dets: intarpolated dots are dimmed,
Screen Taxt Disotay Sergen Text
Enter toxt ispt i .
o T you can dispiay and position on St
Calor Paiatte Display Colors Choose Normal to use system ooions far best viewing.
{Graticule and Wa
vaorm) Choose freen to cispiay varlable parsistence wavetoms in
shages of green,
Chocse Gray ta display varzbie persistsnce wavefarms in shades
of gy,

b Cotors Ghoose Temp {lemparaiuse) to display verialie persistence
wavziorms with the highesi samgle density goints appeadng in
wammer cohors {reds).

Chonse Specti 10 dispiay variable persistance wavaforms with
Thet highest sample density peins #ppearing in olue shades,

Referance Colors ¢ Display Colors Choose Defauk 1 use the defaul system color fwhits) for
rafimanion Wavelanns.

Disp Calors Choase inhent b Uss the same color for the relerence wavefom
23 the angingt waveforn,

Mt Colars Uisplay Coiors Ghoase Detau! o use the detault system calor ired) for math
wavefaima,

gp Celors Choase lakart to usa the same calor 4or the math wavelors 23
e wavelom the math Tunction is based on,

Wavefom Dispiay Appearance
apolation Choose front Sin(aix ar Lnear interpciafion.
Gisp Anpearancs
Wavelorm intensity | Display Appearants oggte AutaBiight On to 38t the brghtness maemun o the value
of the thas! freclent ava,

Disp Appearance Torgle Autoright OF o fet tha brigntness depend on the tnggar
rate, ereating a display fike an analog asciloscops.

392 TPS6060 Series User Manual
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®  Sia(x)/x interprlation compeies record points using a corve-fit between the
actuat vaiues scquired. The curve-fit assumes all the {nterpolated points falk
along that coeve. Sia(x)x interpolation is particulady useful when acquiring
mors rounded waveforms such as sine waves. It is also approorate for
generul use, althaugh it may introduce some overshoot or sudershoot i
sigrals with fust rise tmes.

B Liscw interpolation computes record points between actual acuwired sumples
by using & Straighs-Tine-fit. The steighe-Hoe-fit sssumes all the interpolated
poinss fali i their approprinte point i time on that staight line, Linear
interpolation is useful for many waveforms soch o5 pubse trains,

feterpolation is used whenever the displayed sampls density falls below 1 sampie

per column. I the acquired record lenpth is 300 potats, zoom of 2x requires
imserpolation. If instead, the record length of the acqsisition is 100K, korizontal
zoom of 200x produces 1 sample per column (108,000/500 = 200} therefoze,
yor wili see interpolated samples starciag st the next scale settiag.
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Displaying Waveforms

Set Dispiay Styles  Use the procedure that follows to become familiar with the display adjustments

that you can make.
Oversdew Set dispiay stylas Related contiol elements ard resources
Prazeguisites | ¥, The oscifescope must be powared on, wWith any .
wavelosm that you wand to disphay oft seraes, L,J
Ses page 3-24 10r acquisiion setup atid age 3335
liggar sehup-
Accessthe |2 From the ool bar. touch Disp, and then seladt the
display setup Apnearance tab. See right,
digfog box
Selectthe |3 From the Display Parsistence qroug, choose Ot to
display stvle seloct a display with n acouistion dats persistence.
and . i
O cispiays Wavelarms with new data replacing the
RErallencd | oy from praous wavelom soquislons.
ané wavelorm
Interpolation Infinite persistence continuously accumuiales record
moda polets urlil you shange an acqustion setdng,

Varighia persistsncs accumisiates record points for &
specified lime. Earh peint decays in a set tme iterval,

4 Select Vestors to fum on display Bnes botwaen
wavalortn oo

Vieciors displays lines betwaen wavetorm defs.
Dots displays waystorm record points as 001,

Inten Samyp disolays actual samples ax orght dots and
Interpalater dods at a lower intensty.

Note: adjustment of disphey Iteasiy may b necessary
Io set display imsnsify o the desired fevel

4, Selsct an Imerpolaion mode by chogsing Singdix o
Linear, £oi more Information see interpoiaton on
page 3-8,

TDS6000 Sevias User Manual
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Displaying Waveforms

Sierview Customizativns you van make fleiated conteod slentents and reselirces
Prereqiiites | 1. Disolay the wavetorms to e measursd on the screen. i
The wavaform can be a channel, reference, of math E ﬂ’g
wavefom. i
See page 3-23 lor acqeisiion sefup and page 3-31 for
oger set.
Changei?  Frem the Display selup contrat wingow, select the
waveiorm Cofors ta.
coier
4, Choose a color palette from the Guotor Palette st
Change |4 From the Disslay setup contead window, seledt the
graticule style Objects tab, See right.

5, Touck the Full, Grid, Cross Halr, or Frame bution io
solant that style of graticuls.

TDS6000 Series User Manaal
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Displaving Waveforms

Tvarview

Set display styles

Related sontr! slements and resources.

Selost a
persistenta
mede

6

From the the Display sekip contrel window (see right},
choose:

= Infinlte Persistance Lo maks dia persist mdefinite-
1y, Wavelorm dispiays accummuiale dala as new
wavetorm recorts acqulre, resuiing i 4 bulld 4 of
data if the displayad wavatorms,

n  Vgrishie Persistence to maie data parsist
mamantarily, i aiso decay. New waveform
displays accumuldte dala as new wavaform records
attuire, but with continuous replacament of the
oldest data.

1t you seledt Vaiatle Persistence, set a ima at
witich the oidest dats ladss away.

Continue with
next
procedsre

For more ways to clstomizs tha disalay, see the next
procasrs.

E

See Custamize Sratitule Bne Waveionns on page 3-26,

Customize Graticule and
Wavelorms

3-86

that yoe can make.

Displaying Wavsforms

Use the procedure that foilows to become familiar with the display adjustments

TSR0 Sertes User Manual

Overyiew Castamizetions you can make (Conl) Redated control stements sisd resginces
Toselthe (5. Jouch the DISP buttan, and seleat the Objects tab.
::‘s!:ia{ 7. Touch Disglay Date/Tine 1o toggle setween On and CH.
reatlou {On dispiays the e and ime.f
optiens
8. Touch Display Trignst T to toggie hemween On and Off.
{On displays the tigger ¥ at the kigger jocation |
Forfurther |8, Clck the Help button in the 10gi bar 1o access 2,
assistance context-sensitive overriew of the display conimis and
Uil sed 1.
See Accassilg Onig Hefp &n pags 3-205 fag
overviaw of it orline help systent,
|
3-98
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Measuring Waveforms

The oscilloscope vomes equipped with cursors aad BULOMAtIc measitements o
assist you 1a analyxing your waveforms. This secton gescribes these toels and
Row your use them:

8 Using Automatic Measurements, on page 3- 100, describes how you can
setup he oscilloscops to antomatically measure and dispiay a variety of
waveform parameters. See Figure 3-24.

®  laking Cursor Measuremenis, oo page 3-10%, describes using cursors (o
make measurements oo waveforms. See Figuie 3124,

B Qpriztizing Measurement Accuracy, ot page 3-118, tells you how to run
compensation rontines and how to deskew channels to optimize the accuracy
of your measuremenis.

HOTE. You car alse make graticule measurements, Connting gravizude divisions
and multipiving them by the vertical or horizontal scales set for the waveform
that you are measuring.

Grallee Lo Razdouls

s s Weazureront
ke rmatnuts

Figure - 24: Geati Cursor, and
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Measuring Waveforms

Select Measusement Pavamsters. Yoo can select from an extensive raage of
parameters to measure; for a list, see Appendix B: Auromatic Measurements
Supported.

figagure Part of 8 Waveferm. You can feed the entire wavelorm to a measuremen
or limit the teasneement 0 a segment of the waveform. By default. the
eseitloscope takes each sutomatic measurement aver the entise wavelin reeord.
but yo can use messtrement gates and 200 10 localize each mensurement 102
section of a waveform (see To Eocalize @ Measurement on page 3-107)

Select Measurement Sources, Select from these measurement sources: chanasl,
Reference, and math waveforms.

Take ifeasurements on a Frame. In FastFrame, measurements are taken only on
the displaved fume.

ilsing Asiomatic  Reac the following topics; they provide she details that can help you set up
Measurements  automalic measureiments so 2hat they best suppott vour data-wsalysis tasks.

Measurement Sefeetion. The oscilloscope takes automatic measuremests of ihe
foliowing categories: Amplitude, Timing, More, and Histogram. See Appendix
B: Antomaric Measurements Supporied for a Hsting of the measarements that
you can choose from in each category.

Butnber of Measuromente. The oscilloscope can (aks aad update p to sight
measnrements 2t nne Hie, Yoo caa apply messurements 10 2ay comabization of
seurces {described beiow). You cao take all eight messurements on Chi, for
example or you can take measurements on Chi-Cha. Mathi-Mathd, Refi-Refd,
or & histogram.

Megsurement Sources. Al chacael, reference, and math waveforms can serve s
srces EEM’ AWOMAC MEASIIEMEmS.

Some measurements, such as delay and phase, reguize rwo suurces. For prample,
delay waaid be nsed 1o megsare an izput from one measurSIIERt souss {for
sxarmple, C1) withl respect ta an cutpat in apother sousce {CZ).

TD36000 Serjes User Manuai 3

Measuzing Wavelorms

Taking Automaiic Measurements

The vscilloscope automatically takes acd displays waveform measurements. This
section describes biow 10 sel up the oscilfoseope to take meastrements for you.

Because 4 SASUTEIT use the waveform secord points, and in
Eust Avquisitions mode measuremems use 3 two dimenstonal array of pofits,
automatic megsurements are usually more accorate than cursor and graticule
mensurements, And fhe oscilloscope does the work, continuously taking.
updating, and displaying thess measurements.

Some features of sutomatic mensurements follow.

Anactate Wavetorms On Screen. You can create fext to mark characterization
jpvels that each measnrement uses to cornpute resuts, see Figure 3-25. Sec
Customizing the Display on page 3-21 for additional information.

Fiysire 3-25: Annolated display

Lustomize Measurements. It allow you controi over how your waveform data is
characterized by measurements, the oscilioscope lers you set the methods used
for measurement, See HighiLow Method on page 3-102 and Reference Levels
Method on page 3-102.

Ses Sialistics on Measurement Aesults, To see bow automatic measuraments vory
statisticaily, you can display 4 readout of the Min, Max, Mean, and Standard
Deviation of the measurement results. See page 3-105 for more informarion.

3-100 TDR6000 Series User Mamual
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HighjLow Methiod. Tbe levels that the automativ measurement system detives as

the High {Top} or Low {Bottom) for a waveform influence the fidelity of

amplitade and sberration measurements. You can select among the modes the
oscillosctpe provides for determining these levels:

o Histogram sets the vilues statisteally. Tt seiects the most common vatue
wither above or helow the midpoiat (depending on whether it is defining the
high or low reference Jgvel). Since this statistical approach ignotes shost
term Rberrations (overshool, ringing, and so on}, Histogram is the best
setting for examining pulbses. See Figare 3

High [Mintaz} /\ /.\
High {Histograsm) v" - AV
Mid refarence
Low {4 LY
1V
Low (i -

Fiure 3-26: HighfLow tracking methods

3-102

d  MEn-max uses the highest and lowest values of the waveform recont This
setting is best for exarmning waveforms that bave o lasgs, fiag portions at a
common wilte, Such a5 sine waves and trhngle waves - almest any waveforrn
except for pulses. See Figore 3-26.

feferance Lovels Method. A second set of levels affect the Hdelity of dme-related
measarements. the Hi. Mid, and Lo references. For example. the measurement
sysiem takes Tisetime meadurements from the wavetorm-edge tha fraasitions
from the Low o Figh reference jevels,

Tt escilloscops provides the followiag calestation merhods: refer se
Figure 527 as you read about sack method:

1. Refartve Roference is calenlaed as o percentage of the High/Low mage.

2. Absolute Refersnce is set by absoiule values in user saits,

TDS600G Seties User Manual



Measuring Waveforms M Waveforms
Faaforance level calctlalion methuds To Take Automalic  Use the procedure that foliows to quickly take a measurement based o the
- /_ 7 Mezsurements  default sattings for High'Low and for reference-levels.
S e S F
7 Qf 4 j /
/ // ’,f [\ Ovarview To fake sulomaile measurements Relates control slements and 1250Lrces
/
- ra 5,
Hg gl - 1 | v Prerequishtas |1, Obtain 2 stable display of the wavefonn 1o by measirad.
High reforanse -t + f
Rt i
i 1 i H
] % | e 1 Sme pape 3-23 for acqusstion setug anii page 3-33 for
g : 5 3¢ i frigger setu.
i L |
E E ; Select the |2 From the toc] bar toueh Maasto display the Measura-
i R A waveform men! selup contros wirdow.
Law rafersnce T ¥
PRI 3 I P W / 3. o select tne souce wavelor that you want to
U s, select the O, Math, or et Sourae tab, and
then toueh the Channel, Math, o Rsterenca bubton for
the wavetorra that you Wark 1o méasure.
Figure 3-27: Refer i hod: The waveform may be & thanngl, raferancs, of math

wavalom.

The High aud Low levels from which the reference fevels are caloulated are ihe
tevels established using the selected Hi/Low method described on page 3-102. Take | 4.
auiomatic

measurements

From the Measuremont setup contral window, select the
Asmgl, Time, More, or Histog tab that confains the
measurement you want lo ke,

5 Touch the tutton for the measurement that you want to
take. For a st of the meastsaments that thia
oscilostope oan taka, see Apgendix B: Avlrmatic
Measurementa Supporiad.

Tha readout Sor the maasuremant i automaticalty
cisplayed, and the Measorement 1s added lo the
naasurament fist in the controb window.

aleasurements are diaplayed in the igit controt window
arma 25 shown have. ) the window 13 ocsupied or there
are 103 Many measurements to 8 in that area.
measyemants are dspiayed in the ower graticele ared,

In the Bl ot measurements a8 ot available untl
after you 6P ACtuLIHONS.
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Measuring Waveiorms Measuring Waveforms.
Ovarview To teke automatic measurements Related goatrof slements and resouices Overviaw To take autemetic mezsurements Related control siemants and f280urces
Remoeve | 8. To remove the measurement, touch Cloan and the ast Sat | 12, From the Measurements contrel window, touch Setgt
measutemanis measyrament saiecied is removed. maasurement Figt Lavs to dispiay the Reference Levels setup control
7. Yo remaee any Measurement in 11 maaslrement list refetence o
tauch the measurement prier tx tauching the Clear lavels
smtton. Mare Shan ong meastirement can e selected by
muciing the Bret measuremen: that you wan! Lo 15move, 13, To selact how he ceciliuscope detanmines Me base and
and then dragging awoss & measuraments that you top of the waveform, toych Daterming Base. Top Form
wani to ssect, and than fouching the Glear buttar. Mirhax or Histogram.
B Yougan aisotquieine display of measuremenis on Min-max 1ses Hie fighest and lowest vaiues of the
and off by touchifiy the Display butlen, wavgiorm recotd, This seting is hest fur sxamining
waveforms thal have ne large. #ak portions 52’3 fommon
waled, such 23 sing waves and tnangie wanes -~ aimost
Display | 9. From he Vessurements selp sorkpal vandaw, touch ay wavetonn exosp for puises. See Figue 3-8,
Sotup Statistics.
"‘eai‘::l‘;?:: 3 Histogeam setects e Moet comimon values shove of
‘paicws the midpaied. Sincs this approach ignores shon
tarm abesations (ovarshoot. frging, nd 50 o,
10, From W Staistics sonteol window, sefect Off, Mean, or Histogram is the best setany for saamining puises. See
3 Figra 3-28.
Ot tums off Moeasurement stefaics 14, o seiegt the ceforencs teves anits. touch Units Absolute
Iiean gispiays the mean ol megswements o Porsmtags:
ol iopiays the Mean, Ui, Nz, gnd Standard Avssie sets the units to abschia vahues b USer UNHE.
Deviafion of meastrements. Paicentage sets the unlts as 2 parcantage of e
11, T 3! the mumber of measurements included in e HighfLow range.
measurement saistics, louch Weight fi= and use the 16, To sat the reteancs devais. 1auch Highitet, bid Ref, Low
magpuipase kaohs o keypad to sel the weighiing. Fied, af Mid? Ref and use the muilipurpass knvhs of
keynad 10 set the lavels,
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Measuiing Waveforms Measurips Waveforms

Oversew To tike altomatic measuraments Retated conirof alerents and resources {Overviaw fo gate & measuremant Relatad conlzo elements and resources
Take a | 16. From the Measwement sefup controt window, touch the: m Enahje and | 3. To seledt how to contred the gated area, touch
shapshot of Snapshet buttan to display & window of 2 sngis position the Measuraiment Gating Cursos, Zoam, of O,
measrements viavelonm rieasurements. s
Hote The Snapshot measurements am laken on tha
selevied waveform. The Sransoot window felfs you the
channel that the measuremenis ane being {2ken on gnd
e reference kovels uoed. Cursur sets the gated azeato the area between the
7. Snapshol Mmedsirements e rot contimucusly updated. Gursrs. Use the mukiupose knabs lo adust e
To update snapshol Measurements, Loued the Snapshot cursars on sereen suoh that e area 1o measure 1§
Again bution. Detereen the cursors.
Prrase, Datay, and Histogram measursments are not
inciuded in a snapshet,
¥or farther | 1. Tolich e Help bution it tha Measurements setup
assistance cordel window to actess the orling assistance,
19, See Appendix B Autoenatic Measurements Supportad,
an page B-1 for adist of the measurements and thelt . - Zoom sets the gated area fo the wavelorm ares
gefinions. See page 3-20615 leas abowt g onlng belp. contained in the Zoam graticuls.
Off wms off measurement gating.
) . Tip. Turning V Bar cursors off will nat lum gating off. Yau
Tolocalizea  ise the procedure that follows to take 2 measurement over & segment of the st bum gating off ifs the Maasuremant Gating control
Measuremenl  waveform (otherwise, the entire waveform is included fn the measurement}). window ar ihe Zoom drop-down list,
Ovarviaw To gats @ measurement Helated conjrol elements and reseyreas
Prerequisiles | 1.  Sel up & from tast proceduie. .
—
S0 To Take Arimatic Measuramenss on page 2-104
Aocess galing {2, From the tool bar, sefect Meas, and then select Gating e
Trom ihe Measuremant setup tosttsl window. See fight,
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Taking Cussor Measuremenis Using Cursors  Cursor operation is easy. You move the cursors on screen and read the results in the
. ) . cursor veadows. The followiag key points will belp you use the cursors sffectively:
Because cursor measurements pive immediate feedback of the umplitude or time
vaines that they measure, they are usually quick to rake and are more accurate L
than graticule measurements. Since you position CUrSors Wherever you want Cursoe Types. The cursor types ase duscribed in Table 3-8 on page 3-1G9. There
them oin the waveform, they are easier to localize to 4 wavelor segment o are two cursors displayed fos ail fypes, Cursor § and Cursor 2. You can move
frature than AUORENG MeasETemMents. cursors with the mairpurpose knobs or the cursor position conirols in the Carsor
Setup control wisidoor
You can measure time or amplitude or both. Vertical cirsors meastre e or
cistance on screen, horizontal cursors measure voltage o amplitude, and paired .
cuysors measure both, Table 3-8 expands on these definitions. R F-W’ :
Table 3-3: Cursor functions fypes) _; o p———
Cyrsar funclicn Parameter ressuied Cyzsar rsadeut 3 diisions at 109 ?
I TR S ]
Haorzonta curstrs measwe amphiude fwolts, watly). Each curser 3 :
maasures with respedt o a :
@ V1 = Lovel @ Gurser 1 with respact to #s soures ground leval ]
g i T : 7
Hesiznnial eursers B V2= Level @ Cursir 2 with fespact Lo its source grownd level ! gf i i l
i e . S
m AV = Lavel @ Cursor 2 - Lavel a Sursor 1 + 3 dbmsions a2 20 ravidiv, % H g [ | .
) b B RIEETE IO ..
Laval 15 cursor disslacsment fm the source ground tines e L i | § !
source vaits/dv. Mote at the te “ ! : - et L’”"“‘
sourses, dnd, Metelra £an Nave o -

H Verwal tursors measwe distance (wme in secands oF il
CASGT MEASUES With Feapect i

= Time @ Curser 1 with respect to tha trigaer point

! |
WVerdicat cursors

® T2 = Time & Corsor 2 with sespedt to the iigger poir
o AT = Thme 48 Cuesor 2 - Time & Sursor 1

Tirnia i diisions of drolacament of e cursor from 28 souree tigger
iint imes the Sourge dmeicee

121\

Paira land Spiy cussats

A
|
!

Paira tursars Measuie Lol voltage and time. Sack ourser is.
affers noth @ wertical apd horzontal cursor, These paed cursoss
canngt i moved off the wansfonm

Mole that Spiit cursons A e Same 25 pared cursors except that the
{ secand sursur 15 on 2 difterent wavalarm than Ine firsk cursor, The
{ sturoas can hare different veitsian settings.

I
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Cursors can measure channel. reference, and matk waveborms. You must
souree of each cursos expiicitly in e Cursor Serp coatrod window.

Cursors are not available with histograms, or XY mode.

3- 108

110

Gursors are Display-Limited. You vannot move a cursor off sureen. Also, i you
seaveioTms. the cursors do toack, That is, 4 cussor Stays at it8 seresn
st, lgnoring changes o hotizontal zad venical scale and position, and
vertien! offser {paired snd split cursors will wack a waveform vartically).

b cursor meastiees its source, defined
witveform For sealing on sereea (by
apnple) dens ot ¢hange the seurce

Cursors Ignora the Selected Wavelorm. £
in the ursors Semp daloy box. Selectiog

After you have xeiected the sou m the Cursors Setup contiob window, you
camt opetaie fRe vursor brocs the Bont-patel koobs and buttns.
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Measuring Waveforms

Cursors Trest Sources independently. Fach cursor can iake 2 different, indepen-
dent sosree, with each source baving ifs own amplitude scale. Consider the
example presented by Flgare 3-28 on page 3-13C:

2 Cursor 1 is set fo measuse chanael 3 (C3), which is set 20 160 mV per
divisipn, 50 He curser readout vi messures Ch relative 1o its gound as
3 divisions x 1080 mV/div, or about 306 mV.

& Cugsor 2 is set to measure reference 4 (Refd), which is setto 20 mV per
division, 80 the cursor readout v2 measures R4 refative to its ground as
1 divisions x 20 mV/div, or about 6 mV.

& Note that the vaiue of each graticule division is not readily appaent sefative
to the delta reacdout, because the deita-amplitude readout {Av) must account
tor the different amplinede-scake sertings of the sources. To do so, the Av
resdont dispiays the resmlts of v3 - v (50 mY - 3060 mY = -240 @V,
antowtatically aceounting for the differont scales of the curscr sgurces.

NOTE. If a cursor readotr does not seetn corret, check the sotrce of each curser

i the Cursor setup dialog box. Each vursor readons relates to the amplirude and

timehase setings of s source,

Vertlzal Curots Heasure from the Trigger Paint. Remember that each vertical
cursor measures e Hme from the trigger point to itself. This refationship is
shows In Figure 3-29 on page 3-111.

/ {

=0%

Measuring Waveforms

Note that 2 vertical carsor readont inclndes and varies directly with the Trme-to-
First-Point companent, which varies directly with fhe horiontal position set for
the Himebase. To sue the amount of time ta the frst point, set Horizontal DELAY
to 0.0 and set Horizontal Ref to 0%. Mow the Horizontal position readout shows
the time following tse fisst pofnt, and addieg this value to the cursar readou
vields the cursor position o screen telutive o first point. (You can find the
hatizontal readout both ia the contral window and in the readout at the bottom of
sereon.) The following relationships hold: -

Time from Firse Point = Horlz Position {when Horiz. Delay and Ref Pasition are
ECIT

F1 readour = Time to First Poim + Addidonal Time 1o Curser

Curser Units Bapend ont Souttes. A cursor that measurss amplitede or tme will
read cut i the uaits of its source 2% indicated in Table 3-%. Note mized sousces
require Dolta-Carsor readouts w foliow units of the cursor 1 source,

Fable 3-8: Cursor units

Cursors Standard units! Readout namas

Horizontal vaits, watts WENME AV

Vartical 500115, bits 71, T2, AT, F1,F2 AF

Paired, Soit uplts, wealts, sBCONS, bits Vi, V2. AV, T2 AT

T 1 the V1 and V2 #nits do nod maich, the AV readout defauits o the tils #sad by the
V1 reasdout.

Multipurpose Knobs, You an chunge cursor position using the position controls
int the Cursor setup sindow, dragying the cursor il position wsing the touch
screen ur mouse, or by furning the fron-pagsl meitiparpose Kao0bs.

The wmultipurpose knobs alse work with other controls. If a setup window Hem
fas an adjpustable valve, you can adjust it with the multipurpese knob or keypad

First poirt i racom /
Tégger peintod 7
TAL0Y SOWEE 7
- L : x
. P—_

Hemxm;!d?viﬁm \

Cursor meadoit {7 = Delay % sagidiv oy

Figure 3-23: Components deiermining Titne cursor readout valves
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Measuring Waveforms

To $&t the Cursor Sources

You must thrget the cursors 1 the source (hat they are to measise. {See Cursors

Treat Sources {adepondendly oa page 3-111). To do so, use the provedure that

follows.

Overview

o set $he cursor sources

Relatad conirol efemanis and rasources

after ouching the setup contiol,

NOTE. Ti» muke small changes with ihe multipurpose knobs, push the FINE
Button pefors mrning the knob. When @ FINE button is ilaminated, its multipur-
pose kb makes smaller adfustments.

3112
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Pratequisiies

1.

Dispiay the waveioms ta measurad of screen.

Tha wavelorm may be a channel, refarence, or makh
wavefoun.

Display the |2 Push the CURSDRS front-paned bisdan, or from the toal
LUTHOT bar, touch Gursars,
controls
window
Selagt the (3. From the Clesar Saurce meny, 58t the channel,
ourSaT mmeath. or sefarance 1D a6 e the wavstor Ie lake
SDEICeS SUTSOT MAASWSTANS On {s25 Aght}. 1t yos aes using
Spht cursars. your must saied a souee for ath cursons
by #irst touching A warSer Juiton Selome selening 3
E)
Tip. & wissioms 15 ool avaiiaie, ks souroe bullod s
grayse Cul
Salecta |4 From the Curstr Tepe mam), sebect he H Bars, V Sars,
cursar fype Pased, or SpR cussoc typs. Ses Tame 3-8 o
uage 3- 103 o1 an exglananan of the curskd types
Change cursor ;5 ¥ posiion of a CURSE, Uss e MUkRLIpeSe
position 2 saypad io mova 4 CUFsar

TOSE000 Series User Manual
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verview Ta ot tha curso? sources (Tont) felated controt elaments and HSOLICES
Sel cursor 15, 7o changs the cursor racking mede, from e Cussor i
tzacking comrots window seiect Setup.

7. Touch Track Mode ndep of Tracking:

fdep aliows each cUrsor gositiongbie without regard lo
the position of the othar sursor,

Tracking eakes both cursors mwe'm urdson and
maintain & fixed horizontal or vertical distance botwesa
each ather,

8, o ratum to the Cursor contials windaw, touch the
Conirols buttan,

9. ‘Toteggle the display of sursoes on or off, touch the
ursar hation.

Tip, Alf arfjustments thal you can maks in the Cursor
conirols windmw can alse be made in this window,

=
i

For furtaar | 10. Toush the Hep tutton i the Sursor seiup contil
assistance window 6 the Cursor contiols witow 1o access the
anhne assistance.

Bet: page 3-205 1o leam abotl using onine help.
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Measuring Waveforms Measuring Waveforins

Taking Histograms

The oseilicscope can display histograms constracied from the selected svaveform
data. You can display both vertical (voltage) and horizontal {time} histograms,
buit only one at 2 time. Use histogram measuroments b ge1 statistical messure-
ment data for 3 section of a waveform alusg one axis,

Using Histogzams

Horzonias hlsiogram Histogram measurements

R n 3

B

AT ek B
AChE 0T .

Figura 3-30: Horizontal histegram view and measurement data

TDSHH00 Series User Mumual

A Juistogram seurce can be any waveform (channel or math), including a
reference waveform.

In addition to using Lmit controls 0 set histogram box boundaries, you ean wso
use staadard Windows drag-and-drop to resize and reposition the histogmm box.

3115 3116

{Hstograms are not available in FastFrame or Zoom modes.

Histogram Size. The mazimum vertical histogram size is 200, The maximum
Botizontal size is 500,

Histogram Couning Stays On. Tuming on histograms starts kistogram counting
and ata aceumulation. A ssotple histogram display 18 showa in Figure 3-30.
Hiszograsm data js comtinuously accurmdated until you expiicitly tm off
Iistograms. This alows you to continue collecting histogram data even when
you tum off the histogram display.
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T Start and Rased Use the procedure that follows 1o quickly take a measurerent based on the

Histogram Counting  defaalt setiings for histopratns Ouorvten Fo stert and cese! histogeans cousting Refated conteo) slements aid ressiizces

Set histogram |8, Touch Display o toggle the display of the sslected
Gversies Yo start and reset Rislogram counting Related soniral elemenis and rsources displey options | histograsm on and ol

T Setect Linear to dsplay histugram data Snsarly. Bin

Prerequisites | 1. The oscilioscope must haie a waveform displayed. cats senalier than e makimitin colnls aie scaled
linearly by dividing the bin count Dy 1ne maximuim bin
count.

$a0 paga 3-50 R normation on displaying waveloms. 8. Select Logto dispiay histogram data logarithmicaliy. Bin
couns senalier than the maximm counts ace wcaled
laganthmicaly. Legarithentc scaling provides betier
" Open histogram |2 From the took bay, touch the Meas bisttor and then touch s visuz details for bins with fow counts.
setup window ihe Advanced button to display the Histogram selup
vindow

Sel istograns 19, Touch Adust Histogram Box Limits and usa the Top
Bmit sontrols Limiz, Sotiom Limit. Lefl Limit, and Right Limit contols

te set the size of the histogram bex. The histogram box

selets the section of the wavatorn ased for Fistograms.

Sel, display, and |3 Setect either tho Source Gh, Math, or Ref tab and then
reset histogram setest the wavelom source for the fistogratt.

saurce and type 10 Fouch Adjust Histegram Sox Location and use the X

Location and Y Location controis to set the focation of
th Histogiam box,

4. Touch fiter Histogram Mode Horz o Vert to Stad
nistogram counting and display the histogram data:

Hoeiz gisplays a horizontal histogran that shows haw
time wardes I the histogram boax

Vort displays a vertical histogram Hhal shows how your
werticat units vary in the histogram box

- . ) Histcgram  Table 8-1 on page B- 1 incindes a list of the available tisiogram measurements
O tumns of mistogram counting and display Measurements  and a brief description of each.
Note: This control furms on histogram soupting and data
disply. You can only dispiay ane type of bistogram af &
e QOptimizing Measurement Accuragy

5. Touch Aesel 16 seast tha Mstogram count. Histograms
track sumbers of chants. Clieking Reset resets those The proceduces given hese will incrense the accuracy of the measuremens that
counts to 2610 nd beging counting from zero, ¥ou fake.
This #sciftoscope can compensate itself wnd the attached probes, optimizing the
insernal signal path used wo acgite the waveforms that you measure. Compensa-
don optimizes the capability of the osciiloscope to take accurate meastirements
based on the ambient temperature.
TDS6600 Series Uiser Manual 3117 3113 ’ TDSE000 Seviss Vser Marsral
Measuring Waveforms Mesguring Waveforms
To Compensate the  “To comp the osciioscope so that it can take accurate measurements based Yo Conmect the Probeds  To compensate or calibrate probes yaw must commest the Deskew/Ciain Cal
Oscifioscope o the ambient temperature, use the procedure that follows. the Deskew Fixture  Fixture to the oscilioscope; use the procedure that follews,
Gyerview To sesnpensate the osclioscope Aeteled control slements aad resources Overview “fo connect the probe caiibration fixture Related coritrol elemants and resources
i Prerpquisites [ 1. The osdl shouid oe powered on., Allowa 20+ Pratequisites | 1. The ostiBioscops shonid be povered on, Aliow a 20
! it war up. Bamavs all ingud signals, minLRe Warm U, i
1
See nate 3-23 for acquisition selup and Power on fie Sam page 3-23 for acquisitan sebp wnd Poter on the
Duciliogoops or zage -8, Qseiipscogs an page 1-8.

Display the ;2. From the meny bar, select Lititlies, and then eatect
calforation instrument Calibration. See fght,

Qverview | This fixture converts the PROBE COMPERSATION output
it & st of 163l poinis that give vou & convenient way 1o:

instructions a  Compensate far timing tiffersnces Ideskew} fetwean
probes (See To Deskew Channels on page 3-124),
A Qptimiza the oseiloscope gain and offset accuracy af
the prabe tip (See To Cafibrate Proges on page 3-122),
Check the (3. The calitration staws shouid be Pass, if the status is

cadinration Warm-ug, wait sntl the status changes. H the status
status toes not changs to Pass, uge the loliowing steps to
caliprale the oscilioseops.

Note: Sigral Path Compensation i3 the atly calibralion
that is accessible 1o Gsers.

Connactthe (2. Mook up the signal sourse; Install a probs cable indg tha
fixture hannel input thal you want {o caibrate (beginning
with CH 1,

3. Coanett the probs tips to the deskew fisture as
dsacribad in the follswing Figures.

Latibrate the Toush Caliorate to start the calibeation. Calibration may
ustileseope tane several mingtes. Uaibration 13 complete after
H Working is no fanger Sspiayed & the Caithraie bustan
vt ahg Running is no langer displayed i the Staus

Ea

4. Gain Cal comngchgns:

@ Goanect one end of the BN table 10 the PROBE
TOMPENSATION output in the peciffoscope.

reagoul. & Gonnzcl the remaining end io the BNG cable to the
DaskewiCiain Cal fidure cornecion,
Check the 8. The calivration status should ba Pass. H not, recalibrete 5. Dpskew connoctions:
caliration the ascilioscnpe, or have the oscilluseope setviced by )
status quaiifed serving parsonnel. & Connse e orobie s 10 the geskew fixture as
gescrbed in the ioitawing Figures.
®w  Cannect ane end of the USH cable 1o the daskew fixiurg
and the remaining and 1o e USE potin the
For further | 6. Touch the Help bution {0 access the onting assisiancs. OSCHlSCOpE 85 ShOWE, I
assistance g atons

Hote: The FE339A proba &5 no supportes,

Bes s 3-205 o are about g aning help.
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Measuring Waveforms

To Calibeate Probes

To compensate the oscilioscope 8o rhat it can take ACCUTRIe MEASATOMENIS based

on the nmbient tempetature, use the procedure that follows.

Quervtew To connect the probe calibrafios fixturs felated control slemenis and resources
Gonnect the WARMNING. To avoid personal imjury, useé tar2 P§249 and B7240 without tips instalied
probe while connecting probe aps to she square pins on
the fixture, The ends of the sepuare pins are sharp. Conaset the proba Fp to e short pis
the probe groung (o the | i

Tiefer {o theaa diagrams to alrach your prode finte the ﬁ;;*ﬁm g g P

fixture, Reter o the ground symacls on the fidture 10

estatilish the comact polasty. G0 <)

PE246, PEZAT or P48

Connedt e proba ips to

ot the underside on the

fxiute positive and nagative

S as shirem,

Connecl the | PE330, P7330 P&249 and P7240 with tips Instailed
PObE | Cannact the probs tips to oeatacl Contact the probe s 1o the pesitive O negative and

the underside on e fidture posi-

five and negative ping as shown.

Ground
For fusther (8. To optimze the osciioscape ain and offset avcuracy &
assistanca the probe tiz, ses 7o Calibrale Probas on pags 3-122.

1. To compensate lor tieming tifferences (deskew} bebwesn
probes, see 16 Dpskew Jhannsis on page 3-124,

Sae e 3705 1 leam abod ustg caling kal.

TDS6000) Series User Manual
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Dvarview

To calibrate probes (Com,}

Aelated controf elements and resowces

Check the
calibratios
stalus

10, From the 100] bas, tauch the VERT button io display the
oscilpsnope Vietical Setup conknsl wingow.

14, Touch tha Prcba Gaf button to display the vertleal Probe
Cal coptegE window.

13, Ssied the psciloscope channel to which the probe s
atiached.

3. Chack the Probe Stalus readotl. Seetight.

Inftiafized indicates that the prabe haa not besn:
caitrarad on the selectad channel.

Fasy inticales thal the probe his boen caitbrated on the
selected chanmet.

Npte: Probus withou! a TekProbe interlace cannot be
cakibraled.

For turther
assistance

14, Tauch tre Help bulton i access the onfine assistance.

Se paga 3-206 I leam abo 1y onine i,

TDS6000 Series User Manual
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Ovenview

To calibrate probes

Hatated conlrol slaments and resources

1. The
minyle wamt g

shauld be powersd on. Aliow 2 20

Mote: Probss with an attenuation factar of graater thar 20X
canrot be comipensated, Probes with >2% gain 8rors of
250 mri¥ pfset errors cannot be compensaled.

Sow page 3-23 for enqusitlan sefup and Fower on fie
Ogelltoscapa an 9ags 1-8.

Optimize galn | 2. Connec the fiture 10 the ascilioscope {see To Connect
and aftset Prabe Calibeaiion Fisture on page 3-120),
ACLULATY 1y Connect the prabe o the fxture.
a4 From the todl Gar, touch the VERT butter to disgiay the
gaclicacope Vertical setup comiral windcw,
5, Toush the Protie Cal bution lo dispiay the verticat Prabe
Cal controf window.
6. Sslect the oscicscope channet o which the probe is
attached.
7, Touch Clear Probecal Erase 10 afase any previous
cafibration data.
8. Touth the Caflprate Probe buticn.
g When the routing ks finished, remove the connactions.
3152 TDSH000 Series User Masual
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To Daskew Channels

You cun adjust a relative time defay for each channel. This lets you aligs the

signals to cormpensaie for signals that may come in from cables of ditfering
lengths. The oscilloscope appics deskew values after it compietes wach
wequisition; therefore, the deskew vilues 0 ot affect fogic tnggering, Also,
deskew has no affect on XY and XYZ display formats.

Ovarview | To deskew channals Relaled contrl elemenls and rascurces
Prezeguisites ; 4, The oscilioscope shouid be powared o, Allow 3 20
H minute Wam up. ;
| !
See page 2-23 lor acquisition Setup apd Power o e
Ostiffoscnpe on page 1-5.
3-124 TDS600G Series User Manu‘é
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Ovendew To deskaw channais Related corirol elements and resoutees Guenvipw To daskew channels Helated conlrol elements and resources
Compensate (£ Connact the Tdure 1o ihe osciloscape (see T Gonnect For {usther | 5. Touch the Help button o acoess i oniine assistance.
probe timing Probe Caivration Fixture on page 3-120}. assistance
{deshew) 3. Connact up to four probes ta the fixturs.
& Dispiay all te chamneis that you want to deskew, See pepe 3-205 fo Ra abakd wby trling help:
5, Pushtha AUTOSET button on e osciffosoope. G

6 Adjust tha Vertical SCALE and POSITION for gach
channg] s thet the signals ousrisp and are centersd on
SCEESN.

7. Adjust the horizontal POSITION 50 ¥hat a inggered
figing #dge is & senier screen,

Adius! tae hodzontal SCALE 0 that the differences in !
the shanne dabays are tleady visible.

9. Adiust the nonzontal POSITION again so that the st
rising edge i exacily =t center sivesn. The fastes] prode
i cannacted to this channet. [The fastest probe is
peobably s ong with the shorlest cable or the highest
Landwidth) EEm

6 From the fook bar, tauch the VEST button 0 display the
Viertical sebp caatrs] window,

oo

11, Toucs the Probe Deskew Dutton fo dispiay the
chansehdeske conteol window,

1%, Satect gna of the siowsr channels,

NGTE Do the nest stap at 4 sighal amplltude vithin the
sama allenustor range (wertical scafe} as your planned
signal ensasuremants. Ahy change to the vertieal soale
after dagkew is complate may Intridiice a Asw
altenuatian ieva! fyou can geperally heat the attenualor
saltings chapgel and, therefore, o sfightly different
smnal path, This differant palf may catse & 200 ps
vaigtian ir: ety dccuracy belwsse channels.

Touch Beskew Thmne, and use thd muliptmosa krabs
kaypat 16 adjust He deskew time for that channat so
that Jis sigrt ahges wath that of the Tastest channal,

14, Repaat st=ps 12 and 13 Fof each additioras channat that
i wart to deskewy,

18, Romtee tha connhections.
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Creating and Using Math Waveforms

Mormal wavelorn ofan
nguse reatensa

Once you have i eforms or taken on waveforms, the

oscilloseops cun marhematcaily combine them 1o create o waveform that FFTw e

supports your data-anaiysis task. For example, you might have a waveform Fagrits response

obscured by backgronad aoise. You can obtain & cleansr waveform by subsiact-

ing the Backgrowsd noise from your original waveform. Or. you caa integrais 3

single wavetom into ar integral math waveform a5 shown below. FFT wavafomn gt =t
phase response

T
Figure 3-31: Specteal analysis of an impuise
Sgurce wavetym d
P
kM1
Math wavaform P Py
~ Defining Math Wavelforms
This oscilioseope supperts the mathematical combination and functiona
trunsformations of waveforms that it acquires. Figure 3-32 shows this concepr.
ihannei waefgen Math expression Nath wavaiorm
{ch2) (Functinnisource]} {Matht]
o
With speciral analysis you can analyze waveformus i the frequency domain. The ET}! (ehz) >
imterface is similar 1o a dedicated spectrum asaiyzer, relieving you of the burden

of bnowing the detadls of the underdyiag algorithms (see Figure 3-31),

Figure 3.32: Functional t:anstormation of an acquired waveform

aze muth waveSoenms 1o sugport the analvsis of your channe! and reference
Ming and rassforming sousce waveforms and other data
rins, vou can derive 1he data view that your application

cate math wiveforms that resalt from:

Yo iire
waveforms, By
into math wa
Ieguires. You can

8 Mathematicl operations o o oF several waveforms: add. subiract,
muitipt, and divide

®  Function ireasiorms of wavefoons, such as integrating, differentizring, aad

3001

TDSAG0 Series Uiser Manual 3127 3128 TDS60 Series User Manual



Creating and Using Math Waveforms

Using Maths
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Creating and Using Math Waveforms

®  Specisl anadysis of waveforms, such as an impulse

Yo can create up to four math waveloms; see Using Math on page 3-129 for
more exurnphes,

Some cxampies of typical math waveforms follow:

Table 3-16: Math expressions and the math waveforms produced

Enter this math expression, . - end gel this ntath wavelorm. . .

Math waveforms cun be used jo other math. Math waveforms autoseale when the Ta...
" i S & . Advanced functions, such as —
marh w w::;funn is _ﬁrsl defined and trned on. Adviy metions, such a5 [—————
integrate, Hifferentinte, averags, square wot, and log, can be taken on single
waveforms or compilcated expressions. oo vaionn

Mensurement scalurs can be used in expression; for example, you can use the
measurcment feature this oscilloscops provides to meassre Hie averige of g

Ot « s Wess2, Hormakisd math waveiomn
« Meas X
wherng
Chi is e waveform shown at left
Meast = Low of Chi
Mezs2 = Ampliue of Ont 208¥

100V

waveforn and sabtract it from the original waveform to deflae 2 new malh ™

wavetor,

Sume opentions that you canaot use with math waveforms follow: simutate ac coupling

& Circelar Math-on-Math, Measszements in Math, asd Measurements on Math Saurse wavafoms

+ Yo cannot use Circwlar definitions of math wavefomms.

For example, if you define

Mach %1 - Mathl, and then define & second math waveform 45
Marh3 = ChZ + Math?, you cannof define a third math wavefom as

\ S0V
Ghannei 1 l l
14V e

ac componasi remaved helors integration

a0 i s
ntgiCht -4east), cimBgaicn Al uesiom:
whe!

re
Gt is the wavelerm shows af lelt
Maasi = Mean o Cycle Mean of Ot

Mathl = Math2 = Ch3. If you do. the Mathl definition is rejected with an
ervor because a circutar defiaition is oot allowed.

¥ Measurements - Measl - Meas8 e allowed in a math definition, but not
measurement functions, such as rise {Chi).

Read the folowing topics; they provide details that can help you creats the math
waveform thar best supports your data-analysis 1asks.

How 1o Create. You create math waveforms when you create a math expression.
You do so by applying numerical conststs, math eperators, and fuactions o
aperands, which van be chanasl waveforms, teference wavetorms, math
wavetatins, o1 measkrements (scalars), You can display and rstipulate these
derived math waveforms much Ike you can the chiannel and reference wave-
forms (see Operations on Muth Waveforms on page 3-137).

3-129 3-130

Creating and Using Math Waveforms.
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Sources. Mat: Waveforms can incosporate the following sources:
@ Chasne] waveforms
B Referonce waveforms

o Measurements (automated mensurements) that measore chawoel, reference,
histogram, or math waveforms

#  Math waveforms

Source Degendencies. Be aware that math waveforms that iachude soutees as
operands ate affected by updates 10 those sources:

®  Shifts in ampiitde or DC level of input sources that cause the source tq clip
atso clips the waveform data supplied w the math waveform.

B Changes to the vertical offset sotting for « channel souros thal clip is dag
als clip the waveform dats sepplied o the math waveform.

= Changes 19 the acquisition mode globafly affsors all inpw chanael soutves,
therahy modifying any math waveforms using ikem. For example, with the
acquisition mode set to Eavelope, a Chl + Ch2 math waveform wili recatve
enveloped channel § and chamnel 2 data and, therfore, will also be an
envelops waveform.

TOSE000 Series User Manual

Creating and Using Math Waveforms

B Clearng the data in 2 wavelorm $0uice causes 2 baseline {ground) to be
deliverad to any math waveform that inchudes thar source until the sourcs
receives new data,

Expression Syntax. You build math wavetorms using the Define/Edi: Expression
contro} window, To belp you create valid math waveforms, this sindow biocks
most illegal entries by disabling any window clement that would create an
invali¢ eotry in ihe math wavefosm expression.

The syntax that follows deseribes valid math expressions, which can be quite
complux {in excess of 100 cheracters long}:

<MathWavetorm> = <Expression>
<Expressigas o= <Uuary£xpzession>§ <BinaryExpression>

<UnarvExpression 1= <UnaryOperaior> { <Terms }
| «UnaryOperator> { <Expression> }

<BinaryExpressions 1= <Term> <BinaryOperators < Termz t«Sealar>
< BinaryOperator> <Terat> | <Term> <BinaryOperafors <Scalar>

<Term» o= Waveforms | { <Expression> }

<Sealar> = <lmegers | <Floal> | <Meas-Resuie

<Wavelormi» = <Chaonel Wavetorm> | <Refercnct Wavelorms | <MathWavetnen>
<Channel Waveforma == Chl {Ch2 | Ch3 | Cha

<HefesenceWaveform> 1= Reft | Ref2 | Ref | Refé

MathWaveforms := Mathl | Mathl | Mathd | Mathd

«UnaryOperaior> = Invert | Detivative | Integral b Avernge § Max | Min

| Expliog 10} low e | sqe | Specteal Magnimdé
| Speciral Phass ¢ Spectral Real § Spectral Tnvag

<BinaryQperatocs = + §- Li |~
<Moas-Tesubts = meas] | mras? | measd | measd | meass [ east | meas? | measd

Wavetorm Ditferentiation. The math capaiilities of the osciloseope include
waveform differensiation. Tiis atlows vou 1o display a derjvative math wavetorm
that indicies the insantaneous e of change of te wavsform acquired.

Dapivatise wavetocms e ased i the measurement of siew mte of amplifiers and
in eds i 7%, You crenie # dervative math wavetorm and then
use it as 3 sogzee for an wyvelom. The result s the second
derivtive of e wavefosm Ui was itttferentiated.

3131 3132

Soures wavefomm -

The math waveform, detived from the sampled waveforss, is computed based on
the folowing equation:

¥, = iy~ X

Where: X is the source wavefonn

Y is the desivative matk waveform
T is the time between saneples

Since ihe resaltant math wavefonm is 1 derivative wavefomm {see Figure 3-30),
its vertical seale is in voitg/second {its horizontal scale is in seconds). The sowce
signal i differentiated over its eutire record longily itherefore, the math waveform
record kengik equals that of the source waveform.

Derwatra math wavetpm _—————----H1 ‘ ;

Figure 3-33: Derivative math wavetorm

Cursor Mansurements, You cun also use cursors to measure dertvative wave-
forms. Lise the same procedure s 15 found under Take Cursor Measurements on
pase 3-141. When using thai procedure. note tbat the smpinuds measurements
on 0 derivative wavelnem will be in voits per second rather thae in volt-seconds
1s is indicated for the integral waveform measared in the procedure.
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The integral math waveform, derived from the sampled waveform, is computed
hased on the following equation:

E

mwmrwwﬂm«& oy = seate D, H022E=Dp

Where: x(1) i the source waveforni

PRI v(n} is a point In the integral math waveform

scale is the output scale factor

T is the time betweey samples

Since the resultan: math waveSorm is an integrat waveform, its vertical scale is n
volr-secands {its hertzontal seale 5 i secozuds). The source signal is integrated
over its entire recond Jengilt; therefore, the math waveform record length squals

Figuze 3- 34: Peak-peak ampfitude measuremant of a devivalive waveform

(ritset, Posion, ang Scal. The settings you make for offset, scale, and position shat of the source wavetorm.
atfect the math waveform you obtain, Note the following sips for abtalaing a
good display: Oifset asd Position. When creating integrated math waveforms fom live channel

waveforms, consider the following topics:
= Youskould scule and position the soutce wavetarm so thal it is contained oo
screee, (O screen waveforms may be clipped, resuiting in errors in the B You should scale and position the saurce waveform so that it is contained on
derivative wavefonm.) sugeen. (O sereen wavelprms may be clipped, which will vzsalt in errors in
che inregral wavedorm).
M You can use vertical position and vertical offset 1o position your sousce

wavefare. The vertical position and vertical offset will not affect your 3 You can use vertical position and vertieal offset to position your soutce
desfvative waveform uoless you position the source waveform off screen 50 waveform, The vertical position and verriva] offset will not affect your

integmed wavelorm witess yon position the sourcs wavefoun off scresn so

it I clipped.
£hat it s clipped.

Wavelorn integration. The Math capabilities of the oscilioscops includs DG Orffsat. The source waveforms that you cosnect 1o the vscilloscope aften
waveform integration. This ellows you to display an integral math wavetorm that have a DC oftse: component, The eseilloscope integrates this olfser aloag with
is on integrated version of the acquired waveform. the time varying ponians of your waveform. Even a few divisions of offset in the

. ) B 3 - source wavelonn may be nough o ensure that the integral waveform saturates
integral wavelorms find use in the following applications: {clips), especinily with long record lengths.

®  Measuring power wnd energy, such a5 in switching power suppiles
ToDefine a Math  Use the proceduss that follows when definizg a math wavetorm, Remember, you
Waveform shoukd first ensure that the sources you use exist, Acquisitiens should be rupning
or the channels should already be om, aad reforence waveform sources should
contain saved waveforms, and 50 on. These sources do aot have to be displaysd

W Characterizing mechanical transducers, as whea integrating the output of an
accelervmeter 1o obtain velogity

1o be used.
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Creating and Using Math Waveforms Creating and Using Math Waveformas
Overview Ty detlae a math waveform Relaled control siemants and rescurces Duarview To gefine 3 math wavetorm Related sontred elamants and resources
Prorequisites [ 1. Al chanmed and reference wavetorms and automatic To defingledit | 5. Use the contrs window at tight to defing a main

meastrement scalars I?Iat Yo Wil s in your meth g : amath axprossion. Ses Taule 3-10 on page 3130 for

wave?lurm st be available (channeis and teferences H expression axgression sxamples: Some guidelines tor creating your

comain data, moaswement scalars are defined, and so Mo axprassior: fofow

o Sea page page 3-2F f7 anquisition seiug and page 3-33

Tor brigges sehun. & Sources — Th1-Chd, Hafi-Rela and

Meza -MeesE — shouid be sel ug before you use
tham (channels acquired o acguigilions uaning,
refarences @ automated measuremant scatars
defired),

Displey the |2 From tha tool bar, tosch the Math button 4o display ths
math contral Dafing Math semrol window.

window & Math definiiions are not imolemented If soirces o
otker elements of the defintion are aol vald.
Seiect amath | 3. Select the Maihix) tubTor the math wavatorm that you %  Use the backspace button to remove the fast enirys

waveform wanh to dsfine, Be sure 1o touck Display 1o taggle it on,
50 that the wavelorm dieplays.

Tip. If the wavetonn you setec alreacy sxists, its math
expression appears in the window, You can stili use the
wavelorn by touching the Clear button, which discards
s provious fath expression. Or repeat step 3 to select
angther wavelorm,

use the cledr Xey 10 remove e entire axpessiin
and start dvef.

» iz parentheses o Group terms in the exprassion
10 contiol sxecution Giter, for examgte,
S{Ch1 « ChiZ

Seiecta 6 Select the Time, Fren, or Meas tabs lo display the
function avaifable functions.

-~

To define an Tawsch one of he Pradefingd Sxprasslon bubions ta use
exprassion a predefinad math sxprassion, of touch Editer to
Gefine/Cdit 2 new math expression,

7. Touch afunction butten to enter the function in e ssath
axpeassion. Setect an opesand for the function to
operate on.

B Use the Homa and arow hulicas o mave sithin e
smath expression. Use the Bkep {backspacs) btter to
getsie poriions of the expression,

9. Touch Apply ba apply wour new math 2xpression to the
math waveferm,
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Overview

Yo deting a math wiveloim

Refated conirol siements and rescusces

Apply
averaging

10, Touch Avgs to dispiay the Math Averaging control
window, The contesis In the window apply lo he math
wavetarm defined by the expression.

. Seiect one of the Mathix} i = controts and sef the
nittbar of averages using the ukipipose knobs or
eypad. This nurmber of averages affects math
waveforms i the Avgf} Rmction is used,

12 Touch Close 1o ctose fhe window, touch Editor (o open

she math cortral wisdow, o olich Spect to open the
Spectral control window

ihe Define/Edit Fxpression window, toueh Setup to open

Flnighed | 13. Onca you have defned the math expression te your

K buttan o dhamiss the dislag box. See To Use Math
Havefoms on page 3-138 for ciore proceduses,

setistaction. sick the tha appiy button. Then chck on the

Far further | 14
asgistance

Touch [he Help Dutton in the 100f bar to accass
context-sarsilive help on math wavetarns,

Sea Accossing Crling Helg on s 3-208 far
rueniew of the oriing halp system.

Operations on Math Waveforms

This cscilloscope supports many of the same operations for math wavetorms that
it provides for channed (live) and reference waveforms. For example, you can
razasiwre math waveforms with cursors, This section introduces these operations.

& Vertica] display scaling and positioning

®  Toking automafic measurements

B Takigg CRESOT mEasuIements

®  Histograms on math waveforms

TDSA000 Sexies User Manual 3-137
Creating snd Using Math Waveforms
Overviaw Te use math wavelprms Related control eloments and regonress
Selectand |2 Touch the Math button to display the Malh contrat

display

windw.
3 Touch any Malhés) tab to make ial math wavelonn the
selgated wavetorm,

a it the waveform you selec is not defined, use the
Ta Detine a Math Wayslonm procedure starting on
page 3-134 {o tefing the rmalh waveforr.

n {f e wavelom ie not gisplayed, iouch Display to
toggts it on.

|

Set seale and |4,

posi

Touch Sosition or Scale and use the mullipurpose knobs
of keypad to size and position the wavaform on saean
a3y veant &,

Note; Position fs o dhvisions, 80 changing the seale can
chamgad fthe same effec! happens with channel
waveforms).

Tip, Yous can touch ang drag 8 wavafomm handie (o
shangs tha wavatorm vertical posttion.

Fip. Yau can adjus: the wavefor vertical position and
scale by firat s0uching ihe wavelomn nandie and then
using the multiputptse knats 16 adust ihe scald and
gasiion,

T, You cannot adjust the offset of 2 matk wavefors,

Tip, You cannot adjust hoteomial stale, position, and

tength souree waveiDrTS fesul n 3 main wavelom of
i shortest 30U feciit lengih. 1 you adiust these
settings lor sousees for a math wavelom, the
adgusipat is roflacted I the aath wavetom.

ke the math waveform disappear unfif position & alsa

sampia density fresntubiond of math wavetorms; different

TRSE000 Series User Manuai
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Using Math Waveiorms

Ta Use Rath Wavelorms

Many of the same oscilioscope 100s that prove to be powerful adjuncts for
displaying, processing, and analyzing other waveforms also work on math
waveforms, For example, in addition to the operations listzd above, you can save

math waveforms as references.

Independent horizontal scaling, Each math waveform that you create derives its
horizomtal scake and position fom the sources that you inclade in iks muth
expression. You can adjust these contrels for the sourer waveforns and you
adjustinests will reflect i the math wavefors as the sonrcss npdate. You can
also magnify afl waveforms, including math waveforms, using zoom.

with channe] waveforms.

Consider the Sourge, Be aware that

Basically, you tse the same techoiques 1 work with math waveforms that work

changes to source waveforms that you

include as moth-expression operands are reflected in the math waveform.
However, it Chl Is 4 divisions high at 100 mV per divisien, then ai 58 mVY per
division Chi is 8 divisions high Any math using Chi witl not be atfected by
this change bucause the Chl voltage levels have not changed. See Source

Dependencies on page 3+130.

How to manage dispiaying. Tura on

and off the display of math waveforms from

the Math conzrol window, Use the same control-window controls {waveform

selection buttons, vertical position

and scale knobs). Mouse pperations for

positioning waveforms on scresn work aisc.

perforn on math waveforms:

The procedare that follows demnstrates some common operations you can

Qverview Yo 58 math wavetorms Helatet control elemonis ard sesources
Prarequisites [ 1. The blath wavetomm must be definad and displayed. See
the reference listed at right.
Soa To Define Mah Wavelorms on page 3-334
3138 TDS6000 Sexes User Manual

Creating and Using Mash Waveforms

Querview To use math waveforms Related conitrol elements and resources
Take |5, Touch fhe beas tutton, select the Maihn tah, and touch &
2utomatic chaneel briten §0 chogse a math waveform from
measurements HMaini-baghs, (See Aght)
& Saise ameasucement for more intormation, sea Taring
Automatic Measurements o page 3-106).
Tip, Click the Hip button in the menu bar for more
infermation.
7. To dispiay the measurement, touch [ispiay t toggla it
foon,
8. Baad the resuits in he measuroments readout,
3-140 TRESON) Senes User Manual
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Grerview o use math wevelorns

Ralated costrol elements and rescusces

Take curset | You can diso use crsars te measure math waveforms. Use
rieasurathents | the same srocadure s in To Take Cursor Measuramanls o

S

page 3-141.

From e ool bar, touch the Guraoe button ta dispiay the
cursirs and the curaor coiral window,

Satert the Math tah and tueh the numbsred bittors for
the math waveform that you wand to measure.

The cursor reddaut i3 chipfayad under the multipupose
readmas o in the upper rigit comer of tha gralicula
area

Note: Amplitude measuremants on & derivative
WAVRIONT ate it voRs per second and wot-seconds for

Creating 2nd Using Math Waveforms

Defining Spectral Math Waveforms

The math capabilisies of the oscilloscope inchds specirum analysisof a
waveform. This section describes a spectral analyzer 1hat alfows you 10 control
the analvsis Intuitively with time dowmain and frequency domain controls. Tiese
controls merge the thne domaia contrels with the frequency domaia conerols 1o
prowide a complete spectral sualyzer

Signals may be représented by their charactesistics in both the Hme and the
frequency domain. By combising and transtorming source wavefoms into
spectr muth waveforms, you can simuitancausly view signal characteristics in

14, Seluct e cursol type by touching either the H Bars, V :

Bars, Pairad. or Spit butiana {ar more information, see both. domsins.

Taking Carser Measuramants stating on page 3-109). “This specteal anadyzer provides w compleie sét of conteols and features thot allow
12, Tum the mukivunose mobs T pasttion each cusor on ozt ke time and freguency domata measerements without the need o leam

the math wavelon to mezsure the fealure Biaf intarests extensive details abowt FFT afgorithms,

ouk.

@ Freguency Domain Contrals, You can operats the specirad analyzer using
rraditional spectiur anadyver centrols, You can sef the center frequency,

13 Read the resuks  the cirsar readout, y e N duency,

span, and resolution basdwide directty.

8 Time Domain Controls, The speciral analyzer has tinwe domain controls for
the acquired wavetorm. These controls set the time duration and the
regolution time betwesa samples. You can easily set the required sample rate
and record teagth.

an lsgral wavelonst tsasirainert.

@ Gaking Controls. These contrals are the bridge that connect the tdme domain
10 the Fequeney domaie. You con perfonn specteal analysis on a gated segion
of the input waveforee. This wating also determines the tesolution bandwidth
of the analyser

2 Window Functions. There are cight different window functions {hal shape
the fiiter respunse of the spectral snalyzes.

& Magnitude Verses Frcuuenw You can display log data in dB or lineac mode.
You can dispiay e read o yinary parts of the spectrai magainude only.
Ref level offset und reference levet coatrals give comnplete control over the
vericat position and offset of the spectrurn. The log zero db ref Jevel can be

For furiier | 14, Touch N‘e Halp buttan in the too! bar fo actess
st itive helg on fmazh O see

Measumg Wavsiarms 6n page 399, dinied 1a manuaily or set o dBm with a single button touch.
See Argessing Onfing Halp on iage 3-204 for B Plase Versas quwm You vun display phase dxte as 3 function of
oaruigy ofthe oetae helg systom. fiequenry i You can 2ero the nolse phase for magnitudes

betow a treshold Jevel, ¥
group delay.

vou can selet Phase wawrap and diidw,

¥ Spectal Averaging. You can wm on averaping in the requency domain for
phase and magnitede waveforms,
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& Multiple analyzer control locks. 1p tu four specteal analyzers can be used
simubianeously. They can all be assigned to different gates on the same
soutce waveform of to differenr channel sources. The controls of Mathl snd
Matk? can be Iocked and the copunls of Math3 and Mathd can be locked.
that is, terming a congrol on oo agalyzer changes the contof on the pthar
anaiyzer to the sams valne. (ther comiinations of ocking, incleding all four f E\s 1
anatyzers, are available using GPIB commands. : iy

Adjust Buzation via H i P

The saime exclusions for math waveforms apply to spectral math waveforms. In 1BLarg lsngth Gecurd lengih 25

additien, sowsces for spectral math wavetorms must be channel wavefoums. : 3-—L

Adjiest Ouration via
samalle rata

}
: I
7 Clyalign 1 fris

Using Spectral Math  Read the foliowing topics; they provide details that can help vou create the . - - L
Conirols  speciral waveform that best supperts your dute-azalysis tasks. ¥ s gewﬁ lsggth 50 Fesojricy 2.0 oss{

The spectzal analyzer comtains five primaty control ¢itegories. These wre shown 7
in Tabfe 3-%1. ’ !3:
F1%

El

Table 3-11: Spectzal analyzer controls g o % Ky

Tine CoRIDIS | Gate conlrols Phase contivis

Source Paositiorn Center

Frequenacy coirols agnituda contrals

B, cBm inear, teal | degraes, radians. greup i H Dulration 2 Aps

irageorary doiay
Durations. recoid fength | Durion Span Fiaf bpvel Zaro threahold
Duraion, sample raie Windaw Fesohution basdeddth Rt ievat offset Prase Unwiag ; oA ms| Rbcors enfh 10

Frasohtion

Ados| Fosollions |-
Dravon remsins " _,53’%;
canstant ?" [3

pe
Hag

tglag the time contrels. The aperation of the tme domain costrols for the
speriral amalyzer is sumunarized by the following rules:

® Ducation selects the time From the begiuning to the sad of the acquired
waveform, You may sat duration usisy the record length conteol or the i }
sample rate somtrol " + Odratidh 2 ps—

% Resolution determines the tme berwesn semples. Duration 1s kept coastast
as resolution is chunged. Therefore, the Resolution cortrol atfects both the
sample rate and the record leagth simubumecusly.

Flguse 3+ 35: Duralion and respiution controd sifects

& Most often. you wil 0 use a shad

lengrhs can she

cord Tengrh because ey record Using the gate controls, Garing determines whut portion of the acquired

nse of the oschlloscupe. However, jony record waveform is transforned into the Frequency domain, The gate has 2 position and
leqgths lower € hc ikHse ve fo the signal ond jecrease the frequency 2 widih contsol,

resalution Lot the spectral math waveiomm. Morg sponant, they might be
needed w0 captare the wavelomn famre hat you wait 1o inciude s the
wavefosrm,

The gare position is the time in seconds from she tigger locatios 1 e cente
50% position of the yate interval (see Figure 3-36). The position aad width umits
are seconds.

Examples of how dusation and resolution affect the acqaired wavelonm are
shown 1 Figure 335,
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Center, This is the freqoency a1 the center of the spectral waveform. Center is

equal o the start frequency plus one half of the span. The adjustment range

. depends on the sample rate and the current span seming. Remember that the span

H must always be iz the interval of zero t one half of the sample rate. Therefore, if

l_ - e dorvai acauiion ; thg span is set 1o *ul} Ehe conter E'rcqucr‘\c_ﬁ_j control witd not ‘sIS_Vc any range 1o
aditat over und AR resain st one bald of the sample rate. It is necessary

Curatian

I" e posiion bmeen 710 phiast ElOTENCH

g S Gt 4"‘, decrease the span befre the centar will have an adjustment range. If you are
gt aidlh unable [ increase the center to fhe desired value then increase the sumple rate
pastion usiag ither the sample rate or resobision voatols. You may also change sample

vate Dy using the HORIZONTAL SCALE kpob on the freat panel.
Fraquancy coman samples Resotution Bardwidth, R8W: This is the 3 dB down bandwidth of the speciral

analyzer Fequency response [0 a sine wave ioput. The wesolution bandwidth is
alfacted by twi pamametes.
Figure 3 36; Detinition of gate parameters - .
8 Bifferent window factions produce differsat filter respanse shapes in the
spectrum and result in different resolution bandwidts.
The gate must reside within the dueation interval of the source waveform. I the

source waveform dnration is adjisiet ang the pate position and width woulkd B The gare width of the input date affects the resolation bandwisth (RBW).
result in the gate being outside of thet duration then the gate position or width is Chate swidsh has units of seconds. The resolution. bapdwidth dizectly controls
set within the Jimits. the gate width, but the numerical value is eatered in units of Hi, Therefore,

- R the fime domain gme markers mave as you adjest the RBW conzrol.

The wistth of e gare affects the resolution handwidth of the spectral smalyzer.

See: Using Spavseal Math Controls on page 1-143 for more details. REW = Wm(a’:aw 3':: 40::;1(,‘!
atie Wt

The date contained in the gatst region is transformed w0 the frequency dormatn.

The gate Is identified on the dispay using dashed voarkers (similar 10 cursors). Where the Window Bin Widel is the =eoiution bandwideh in units of bins. It
The % gt WILIE seiting s squal 1o the duration of the source wavefarm. dopends on what wisdow function is used. Th gate width is In units of seconds.
Figure 3-37 demonstrate the affects of adjusting cedter frequency and span.
tsing tha Frequency Doswain controls, The gated region of the source waveform is Conter frequency is @ horontal position contral for the spectrom. Span is &
tezmstormed by the spectral anatyzer o @ specizal waveform. This may be a phase horizontal scale controt. Resesaion bandwidth adjusts the bandwidth of the

or magnitede waveform. The borizonsal writs are slways Hz, The venical units analyzer filters without affecting the span and septer
depead on wheehes phase or magaitade s sekeoted. The frequency domait

controds Eor the speairal waveform e span, cénier and resolution bandwidth.

The spectrnm nosmally appears oo the display fit 1o a scrsen width of 10 divi-

Si4s.

CUCHCY.

Span. The span is the stop fequency 5t the end of the spectral waveform axinis
the sturt freguency at the beginning of the waveform. The Span oonteol maxtmum
walis i pquad 10 the cumeat semple rate divided by two. Thetefore, if you arg
unable Lo incrense Ui spun 10 the desized value and if you want o keep the same
e wivelorm duratlon, go to the timsbase conirols and fcrease e sanaple
ré GHT Turion coutrod, O, i Fou wans to also deerease the source
wavetorm derasion, adjust the sample rate contol. I you decsoase the sample
1ate, the span setting may decrease, if aeressary, 16 keep the spen less theu the
samplis rate divided by teo.
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ising she magnitude controls. Vertical uaits can be cither linear or log. You cam
selsct these choices by touching Math memy button. Touch the Spectral Anatysis
Setap button, and sclect the Mag tab. Select the desired scale type from Linear,

P~— (enter frequency is 1.0 and span
o 4B, or dBm.

9.5, Gato wid?

Ligear, When the ypectrum is linear magninude the vertical umits ate the same as
the source waveform. Usually this is volts. However, it may also be wails or
amperes.

e increase {Re cemtet equency.
A3, “this sess the vertical scale of the magnitsde spectrum to dB. Use the
Reference Lovel Offset to set what vertical position in the magnitude spectrum
will be zero ¢B. The following equation applies:

Davrease the center frequency 48 = 20 igg(g%) o

Where X is a comples date point i the spectrum and Ref is the Refervnce-Level

Offset value.
Lo Sat conter frequency pack 1o 1 and
daceease ths Span. X dEsm, This selects dB as described Lo the above equation, Dut it also sels the
e * Reteren: {Offset to 2 value that is equivalent to 1 mW of power inte

31} phons. Therefore, 1f the 1apur units s volts, then the value is set w 323.6 mV.
§f the input units wre amperes, then the vikse is set 0 40 wA.  the japut units ars
wats, then the value B st to 1 mw,

wt— Docreage the Span agair.

sition of e displayed spectaam. Hs
et When this comrod is
eferznce ruarker moeve

lp— Increase resoltion by reducing
Resoiution BW §rcreasing the
gate length).

b Increase resuhition again by Tedusing
the Resalution B (doubling the gate

lengih. i - N
enpth) g ﬁ“ L‘W@
Sar t o Stom § -
erer fraguan
- Span g il -\-! Figure 3-34: Effects of adjusting the referane lavel
Figure 3-37; Aftects of frequency domain control adjustments Haference [ et This changes the vales of Ref o the equation for dB

st abny

o Undike the Refene
iy Curput dat t

v Level control, this control acminily changes
ectrar, Lero dB is showst oo the d
% the spectal waveforr. Audjus
1ral wavetnrm to move veriicubly with sespect 1 the
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waveformn reference marker This moves the vaveform withowt changing the
Reference-Level controf setfing. Sometimes it is beneficial ta adjust this control
50 that e pesk of 2 fandamental s al zero 4B, Then you can measurs other
harmonics in terms of how meny dB they are down from the fundamental. Touch
{he dBm hotton to preset this level to the equivalent of 1 mW inta 50 ohms,

2048

2068 ot dB

0dB

W

Figura 3-38: Eftects of adjusting the rafarence levet affset tontrol

TDS000 Series User Manunal

Real and Imaginary Magnitedes. You can sef the speetral analyzer to display the
linear sagnitade of the real data or the Imagioary data in the spactrum. This is
useful if vou process the spectrum off line and transform it back inte 2 Gme
domain trace. You voudd save the real and the imaginary spectrum into 2
reforsias Menory. You cam export the waveforms divecly int Mathead, Matlsb.
and Excel Socoments 284 update in theem real time.

T turn on 4 real o imaginary spectram, first touch the Math button, then the
Deiine/Edit Expression Editor button, and select the Freq tab. Touch either the
Real or the linag menu itpms (o &ter an expression. Touch the Ch tab and one of
the chamiet buitons, wach apply.

Using the Phase Controls. You can set the vertical units to degrees, radizns, or
f You select these choices by touching the Math button,

Phase Reference Position. Phase is a rmistive measurement that must have a time
domain reference point. The phase vabue is specified with respect to this phase
Teference position.

For the spectral analyzer, the phase reference position is the 50% position of the
gate, thas is, the middle of the gate inserval of the data that is input to the speetzal
analyzer. This is tree for 3l window fuactions exceps for the Tek BExpomential
window. This window has a the teference point zt the 20% position of the gute.

3148
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“Phis feaure is not useful for analysts of hatmonic content of signals where the
phase response is not continuous.

Impulse Response Testing. When perforning impuise rosponse testing of a
systent, place the impulse at the zero-phase reference position of the acquisition.
“I'nis produces a correet phase display. Because the Tek Eaponential window has
its zero phase reference position at the 20% poiat, more of the tmpuise response
is vaptured. All other window functions have their phase reference position at the
50% pesition in the gated region,

There aze soveral ways to adjust the position of the zero phase referenee point
with respet to your input signal:

= Adjust the speciral analyzer gate position
a  Perform fne adjustment using the front-panel trigger level control

8 Adjust the front-panei HORIZONTAL POSITION conirod

aing windows to filter, There are eight ditferent spectal imalyzer windgws:
#  Rectangular i

= Hamming

a  Hazmag

% Kalger-Bessel

m  {3aussian

# Blackman-Hams

#  Platiop?

m  TekEspopeatial

2 window is  belt shaped funetion equat in fength to the gate
windows this FEnCTion rapers (o 2ex0 at otk eods of the gate
s0. Befere compuiation of the specinal iransforra, the window is mubtipiied,

L ke Hoe flowma

Creating and Using Muarh Wavetomms

Phase Unwrap: The spectrsd analyzer produces phase values from -7 to

¢ radians or - 180 to 180 degrees, However, when you perform inpuise response
testing and the phase is continuous, then phase values outside these ranyes may
ocour, The spectral analyzer then wiaps the data with discontinuities in the
display from +180 10 ~180 degrees, Phase unwrap will display the correct result
by snwrapping the phase.

Phase unweap is only valid shen the phase spectrum is # continnous funietion of
frequency. Therefore, do not use it when analyzing the harmonic content of the
typical cepetitive signal.

Suppression Threshold. Raadom nofse in the spectrum may have phase values
over the entire rarge. This could make the phase display unesable. However, you
can set the suppression threshold controd to a kevel in dB. The phase of any
complex spectral points with 4 magaitsde below this threshold is set 1o zero.

Hdagaiude vs, Faguancy

Supprassion tarshid

Phase vs. regusroy

figure 3-40; Exampie of the eftects of setling the phase suppression threshold

3150

Gvpup Delay, When the phase spectrum is 4 confiruous function of frequency,
group delay may be computed. This 38 true of impuise response esting where an
impulse is fed into the sysicm and the spectrum of the response of the system
output is compuled,

Group delay measures how well a system passes o stgnal in terms of phase
distortion. Group Selay is the derivative of the phase with respest fo fiequency.

TBS6060 Sertes User Manual
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Soura
swavaforn

Paint-by=aoistt
myltiply

(Hansttng)

Wavaforn aker
windowing

With windowing
Figure 3-41: Windowing the time domaia record

Acourate agnitude measrements require that the input source wavefomm be

he gate region. This means that waveform paremeters such as
de sy ot change significantly as a function of time within
the sate region that 5 npar o the speciral analyzer, Also, the gue width must be
arealer this Guat to the period of the start frequency of te spau of the
spectral analyzer That s, there must be at least one cyele of the harmonic beiag
muasured withn the pate raglon.

. Your cholce of window fusction will depead on the fuput
jes which you want (o observe and the Charsereristics of the

wincdow tuncthios. e wisdow charactedstics are shown in Tuble 3-12.

Table 3+ 12: Window tharactatistics

e

v sample. tmes the inpue dar in the gawe region. The window funetion
the shape of the spectral anaivzer responsé in the frequency domain. The
the ability 1o resolve freguency in the oulpust spactran Nearest Zerg phase
and can affecr the acouracy of (he miagpitude and phase meas Fig- Window 3 9B BW in hins | Scakiog loss side fobe seterance Gogtiiclanty
ure 3-41 shows Bow ihe time domain record is processed. Psctanguiar 0.49 336 0B 13 48 Hh 10

Hamering .3 175 68 4348 : §0.543478, (.456522
Harmirg 144 1.42 o8 -32d8 % 5.9 63
Kaiger-Hesset 2 102 4 i 48 A EG 40323, 0.495¢4, 0.09831,
i 1400
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‘fable 3~12; Window characteristics (Cont)

. Nearest Zeri phase
Viadow 3¢BBWinbing | Scaliop loss side lobe raferance Costficients
Blagkran - Harls {192 2.91 0B ~92 4B 0% 0.35875, 0.48828, 0.14128,
30163
Gansgan 29 075 a8 79 48 0% 3 =375 fnot cosine senes)
Flatton2 33 £.0085 8 30 4B 50% .233348, -0.206985,
L139512, ~0.045084,
0.003745
Tek Exponentiz 142 0.50 B -§7dB 0% n&
3 dB BW in Bins. This is the bapdwidih of the filter response of the spectral
analyzer 10 4 sine Wave ioput for a given window fanction. Wis given i units of
Dins. A i is e twerval betsreen specteal samples when the nterpolation ratio
due to FET zero fll is one. The bandwidth is measured between the poinis on the i
Jebe that sre 3 dB down frum the peak of the lobe. The bandwidth in Hz may be -
eomputed by dividing she BW in bins by the gate doration 2 seconds. This is Frequsncy Sins
alsor referred to 25 resoiution bandwidis (REW).
Coberent yain, The gain factor normally wssociated with different window Figure 3-4% Exampie of scallop loss for 2 Hanning window withou? zero il
funcrions is cormectiy scaled jnto the megnitude spectrum ontgut. Thercfore, the
rmagnitudes in the outpo spectram do pot cheage us differsat windaws aie _— L . . X R
selected, (An exception is if the analyzer seftings are such that o 28 Gl js used Nearest Side Lobe. This is the difference in raagnitade between the spectral lobe
in the FET. Under this coadition di 7 sealiop ioss factors of differeat peak in the spectrum and the next sidde lobe that octurs dus 1o enegy Jeakage.
windows might cause stight varations i maygnitudes. Most of the time zeto 313 {)xffezgm Wxndcwrs have dsffer_:—.m feakage characzensmfs. The more narrow the
s in ffect nad scallog s aot prosont. resolution bandwidth of the winduw the more leakage in the spectrum.
Scaliop Loss. This is the mugnitude eror of the spectral agalyzer whew the Zeto Phass Reference. This 35 the position in the time domatn gate thit is the
Erequency of the observed signal is exactly Balf way between bea frequency refurence point for pliase in the output spectrum. That is, if a sine wave uput has
sanples of the spectrum when the interpolation catio due to zeto 81 of the FFT its peak at the Tero phaﬁe rch:cucc pasil_icu, then i} reads out as 2¢ra phase in the
is one. When zero 511l is in effect, seallop loss is essentially stiminated because spectrum. If the phase is o be covreat when doiag impulse respouse resting, the
of the hterpolation i the Frequency domain due w0 zeve fill If you work with impuise in the Lme domain must be located at this positon i the gate Interval,
S;_m? settilngs 1‘;'5_5 ,T'_haa E?‘" and you work ,Wim iaxge'{ resol;rT; bandw_xdsth 5 CoeHficiews. These are used 10 generate the windows which are wonstracted from
settings, zero f1l is ia sifect most of the time.(see Fignre 3-42 on page 3+ ). & cos sevies. Dot lhe Gaussian window the value of *a” i3 glven instead of 2
ser of eoefficients. You ¢an find deseriptions of cosine series wincows in
Handbooik of Digital Signal Provessing Engineering Applications by Eiliot.
ISHN 0-12-237075-9,
THSH000 Series User Manual 3153 154 TDS60G0 Series User Manwal
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Gangsian Window. This is the default window function (see Figure 3-43). 1tis
wmhegas n That the tme-domsin shape of an exponential Gaussian function
srangforms im0 2 (aussign exponential shape in the frequency domain. This
window providies optimal localization In both the tme and the frequency

domain.

s

- ]
Permplitudda
§ = RN S
Tima
78 45 st lobe
48
SraguenGy NS

Figure 3- 43: Time and {requency graphs fof the fan window
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Rectangular Window, This window is equal to unity (sez Figure 3-44), This
means the data sampies in the gate are not modified before they are input to the
spectral analyzer. This window has the narrowest tesolution bandwidth of any of
the windows, but it also has the most spectral leakage and the highest side lobes.

Amgituge 1

Tims:

REELEETN

Fiaquarsy hirs

Figure 3.44: Time and fraquancy domein graghs for (he Rectangular window
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Hameming Window. This window is peique in that the time domatn shape does
aot (aper all the way 1o z8t0 at the ends (see Figure 3-45}. This makes it a good
choice if you process the teal and imaginary parts of the spectrum off fine and
inverse transform if back {0 the tme domain. Because the datu doet not taper ic
2610 you ¢an then remeve the effect of the window fanetion from the resuit,

Aty LT

Tirmae

Frequshey On5

Figura 3+45; Time ad freguency graphs of the Hamming window
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Hunning, Kaiser-Bessel, and Blackman-Harrls Windows. These windows bave
various resolution bandwidths and scallop losses (see figures 3-46, 3-47, and
3.48), Croose the one that best aflows you to view the signal characteristics that
you aee interssiad in, The Blackman-Hais has 2 jow amount of eaergy leakage
compared 1o the other windows. The Hanning has the narrowest resokation
bandwidth, bat higher side labes.

1 e
4-,_(" e . B—
Ampltida
Pl =
o
fime
32 U8 s foly

imn i

Freqaency ning

Figure 5- 46: Time and frequency grapha for the Hanning window
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Amyplitide

Fraguengy bl

Figure 3-47: Time and frequency graphs for the Kaiser-Besse! window

3-15%

3160

Aripitats

Tume:

-37 48 side libe

i
Franueney oiss

Flgute 3-48: Time and irequency geaphs of the Blackman-Harris window

Flagop? Window. This window has the fowest scaltop foss of any of the

winfows, I ider resotution bandwideh but lower side lobe attonua-
tion, Alsa, s cause the rime domain shape has negarive values. (see
Figure 3-49 on page 3- 1645
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Amaiilte

Tises

120 L .
Fraquency bins

Seation loss |s ¢.0085 4B

Fraguancy biss

Figure 3-8%: Tima and lreguency domain graphs for the Flattep2 window
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Recognizing Aliasing
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"here are oaly two samples per cycle of a signaf that have a frequency equal to
one half of the sample rate, This is the highest nonaiiased signai thal cas be
oszps Srom the speciral analyzer. Thus, at this frequency, one sample of
acquisinion fiteer will show up (n the specirum as 180 Gegree phase variations.
Therefore. when you analyze phase, suake stre 1o over sample the signal
sufficiently such that the ene sample interval of jitter tha is showing up in the
phatse Is aceoptable Lo the agcuracy you wish 1o achisve.

Eiffects of Aversge and High Res acquisition modes. The reselt of averaging the

time domuin acysisilion using either avemge mode or Hi Res acquisition mode

affeats the fraqueney response of the oscitloscope. This is due to the one sampie
of jittet in the acquisition sysiem. Both High Res 2ad average acquisition modes
have the same affect on the freguency response. These modes canse the response
1o poli off Fom o magsitude value of one at DC 10 2 magnitude value of 0,63 at

syguist which is the frequensy squal to ose half of the sample rate. This is true

regardless of the real Hme sampie rate setting.

Fraqueacy Domain Averging. You cas tem on average for 2 math waveform by
editing the math expression, Somstimes it s move desivable to average in Gie
spectm thea 1o the fims dosmain. For oxample, cossider 2 signal that has fme
domatn compenests 1hat are asyochronous o the wigger I youtumm averaging in
the tizie domain, these components may go 1 2600 of produce sitange nondeter-
(etnistic effects on the resuitant waveforn. Thus, these signal componenls may
end wp pot ing in e spectrucs, Hor v, if averaging is dene in the
Srequency domain instead then these components widl be present.

Aliasing covurs when the input freguency of a signal is grester than one half of
the sampling frequency (the sample nate).

Set the sampie 3¢ Wigh enough so thar the signals in the spectrum appear at
their corrser frequency as oppused fo a lower aliased freguency valee. Also,
complex signal shapes that huve muny barmonics in them, such as @ triangle or
suuare wave, appear 10 be OX in the tme domain when in fsct many of the
hagmonics nar signnk are adinsed,

O way t chesk for aliasing is to increase the sample rute and observe whether
any of the Turmomes snwrap to different frequency locations,

AfoTRer Wiy 10 recognize abasing i o 1eaiice thet digher order harmonics
asualiv have decrensing magnimides compared to lower order farmonics. Thas. it
POU S B Suries agnitude values as frogquency increddss
peut tha they mav pe aliased. tn the spectad math wavefomm,

s frequency componsats are undersampled, and theretors, they

et froguen <k arounsd the Nyquest painl. (See
F1Y You may mpie raze and observiag if alidses
p to different frecuency pasishons.

UNWe
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Tak Exponential Window, The Tek Exponential window was inveated 2t
Tektrosix. tn the fime domais, it is not & symmetrical bell shape a3 is the case
with the other windaws see Figure 3-50), Tnstead, it is exponential with a peak at
the 20% positiva of the time domain gate. The frequency domain shepe is
triangular. Usc this windos for impulse response testing where the 20% position
is the zero phase raference point. More of the acquired data record leagth is used
t: caprure the impulse response. Exuct details of bow o compute i6s vaiues were
published in the articls, Zmpulse-resporse tosting lets a single test do the work of
thousands by john Pickerd ln BDN wegazine, Apri] 27, 1993, page 93.

Amplivde

Timme

-67 g8 skde loba

Fraguacey bins
Figurs 3-5: Tek Exponential window in the time and the frequency domains

Eifects of trigger filter. The oscilloscope acquisition system has a simple clock
that is asynchronous with respect t the input signal. This means that from one
ncquisition to the next, samples may be in a different position on the wavelom
with respect to the trigger. Samples may vary in position by ap o one sample
interval-

TDSA000 Series User Manual
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Hynuist frequency
BHe {7 samata rata)
Fraguescy
+ -
i
Altased frRquenciss

Figure 3-51: How aliased frequenies appear in a spectral wavetorm

Another way to ohserve aitasing, if vou have a variable frequency signal source,
15 wr adjust the frequency slowhy while watching the spectral disolay. If some of
the harmonics awe afinsed. vou will ses the harmenics decreasing in frequency
wien they should be increasing or vice versa.

To Take Cutsor Measurements of a Spactral Math Wavedarat, Once you hiave
dispiayed a spectral math waveform, use corsors o measure its lrequency
amplitide o pliase angle, Use the procedurs To Take & Cursor Measurenent
found in Taking Cursor Measurements on page 3-109.

To Tzke Automated Mieasurements of a Spectrat Math Wavelorm. You can use
automated messurements ( measuse spectril math waveforms. Use the
pracedure To Teke Awtemated Measurements found in Taking Automared
Measurentents on page 3- WK,

TDS60 Sertes User Maral
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[ Yo Select 3 Predefined  Use the procedurs tha: foliows to seleet s predefined spectal math wavelorm,

Spectral Math Waveform  Remeraber, 3 channel source must be ausuiniog or have aequired data. This Querview o define 3 spectral math wavelom Related vontrol elements and resources

source does not kave o be displayed to be used. Select spectra{ 3. Touch Speciral Analysis Setup, and then select the

analysis setug {raghe tab tc display the Spectral Analysis Setup contrel
Overdew T seiect & predefingd specizal malh wavelsmn Related conlro! elaments antt Jesoutces g

Al chantwet and reference Wavaforms and automatis
mesLramen: stalars thar you will use in your math
waveloem must be avaliable {channels and references
contain dala, measwement scalars are defined, and so
on) Suw page (rage 3-23 Tor acquiskion sstup and page 3-33 5. Toush Megniuda lo craate a magnitude spectral

Yor trlgges Sop. wavetgn, OF iouch Phase to create a phase speciral
wavelorm,

i
Prerequisiles Selecia [4  Touoh Mahi, ad select the math wavolorm that you
specirat want 10 create kom the list.

waveform

8. Touch the channel number that comtaing input data for
$he spectral anaiyzer.

Display the | 2. From thetool bar, touch the Main bution Lo display the
math contras Dafing Math contral window.
window . |Eyey wan: an averaged spectral wavetor, taush
Averags, jouch Avgs, and then set the numaer of
averagss in the cortrol window.

Sefect a{3  Touch biag or Phase 10 saiaet a predefined magnituse
predefined or phasa specteal aalysis waveterm. Selecting 2
speciral predetingd spectral wavetoms Wims v display of the
analysis math | wavelom.

Tin. If you want 1o redafine your waveiorn, touch the
Cloar buttan, and ropeat the ahovs sieps,

wavelorm Display the | 8. Yo display your spectral wavetarm, zither toush the
spectzal Apply or the Ok button,
wavalore

To Detine a Spactral Math  Use the procedurs that follows when defining a spectrul math waveform.
Wavelorm  Remerber, you shosld frst ensure that the sources you use exist. Channel
spurees prust be acquinng or have acquired data. ¢ sources do ot have o be
dispiayed to be used.

Overview To dafine a speciral math wavelorm Hetated contro| slements and resoirces

Prerequisites | 1. All charnal and reference Wavelorns and automatiz

measurement sealars that you will use in your math

wavetorm must be available ichanneis and referencas

contain data, measurement soalars are defined, and so 4

o} Hee page page 3-23 for acquision setep and fage 5-53
for kigger satup.

P T
-0 raa

Display the |2 From the togl Sar, toych the Math buiten 1o dsplay the
math control Define Mat control wingow,

windew
TDSE000 Series User Manual . 3-185 3-168 TDS6000 Series User Manual
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Settha |9 Select e Magiab.

magnifude 10, To safect (e vertical scald facter, louch sither B, DBM,

seale ar e, The ynits ol ba dB, W, A, ¥, orwhalever
UAlts are attached 1 the spechal snalyzer nplt
wieveiomm:

Set the phase | 13. Select iho Phase tah.
scale

# (B - Magnitude Is dispayed using tog scale,
exprossed i 0B reiztiva (o the raference level
aifset,

= Linsar ~- Magnitude is displayed using unite equal
to e sourss upits.

14, To seiect the verticsl scale tactor, teuch aither Degree,
Radian, or GroupDetay.

8 [egreq seis tha phase urits to degrees. Phiase s
dispzyed wsing degress as the scals; whers

A dBm — Referercs tavel ofsel is set to predefined degeens wrap front - 180° to «180°
vihees for dBm; 08 next shep.

W Fadian sels the ghase uniss 1o radians. Phase is
Tip. You can ausk the scale and position by fest sisptayed using sacians as (he stals, whera radians
touching e waveform handie and thea using the wrag from v te +1.

muipurness knobs te adjust the scale and poaition. 2 Groweiay unwrans the phass s and

isplays it darivaihse,

. Te set lhe rofersnee evel. nch Laved ans use the

rndtipurzose knozs of keypad 1o set ihe referance level Using the Phase Gonircls o page 3149 srovides in

depth ntormation on et iof phase displays.

Yip. Aoterancn beuel is the value at the top of the Jisplay
seregn. 1t only appies (o magnitude vavetorms.
Adpssting he refarance level positions 1he wavelon
with respect b the top of the dispiay, but coes nat
change the condion of the wevalorm with respact 1o s
Jround fefefencs, 8, To set the level in 03 ™ar & magrrude I the spectnum
.t sat the raterence teved affset, louch Lavel Oftset and ;“y g 10 Tave 19 phise comgiked {3 saauoe the
N n act of n0ise in your ohase wayziehl]. lowch
s o rUtpurzese kaobs or keypag i set s fisel Suppression Threshoi, and usa the MiipUEase kb8
T Clset deterrmines where zaro B 1510 Ma ouplt ar yoed to s21 tha threshold tevet. If the magniude Is
wiavatore. Changng offset moves the wavstorm with a6 than tha thieshald, then s phase i set 10 Tevo iy
nd raferanes. When the spul 15 equal an gxampe, 58¢ Figure 3-40 o page 3- 150}
2y as 25 48 i tha siput

18, 70 spedfy whethar to urrwiap phase in 4 spectral
ahalyms phase wavelorm, touck Unwrap to leggie iton
roft

Supgression Theastold wt gage 2150 podidos
additanal imomation un phdse SRPFSSROM.

Set time and | 17, Tobch the Control tan.

frequetey | 1o 5 changng time and freguency domain santfals
domain for ore ma wavaiom Lo thange e same contegs faf
contzol ancthar math warshomt. 1okt ok Time/Feeq
tracking [3semain Controis buttahs (3 0gghe ihem on or off,
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Overview

To define 4 specteal math waveforn

Helated control alements and rescuices

Selact the | 18, Teselect ic windaw typs, touch Wisdow Type, and

window typs

ssiact from the st See FFY Windows an page 3-131
{01 3 descriptiost of the avaliable FFT windovis.

Fectanguls — Best tyge of window for resobing
feguenties that are very dose 10 tho same vaks tat
worsh for aceurately measunng the ampliide of those
freoptencies. Bost type for measuring ihe frequancy
spectrum of nanrepetitive signals and measusing
frequency comporants tear DG,

Hamming, Hanning, Blackman-rars,

Keiser-Bassel, and Flattop? —  These window &9
hased an cosing sevies. Each had & difersnt REW and
speciral leaiage characteristics. Use the window which
‘fest mghights the femtures vou war to sheerve in the
spactrum.

Gaussian — Boat localization in bath fime and
fratjuancy.

Tek Exponasmtisi — Best for mpulse testing, It sets the
zoro-phase relorence to the 2% position i the tme
rocord, ailowsng the test ta use mare of the osciltoscope
smord jength,

The topic Sefocting a Window, on page 3-152, provides
ist diepth information on chagsing Hes right window for
Yous agphcation.

TDSH000 Series Usor Manunt
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Overview

To tafine 2 spectral math wavetorm

tielated control elements and resoirces

Set Ihe fime | Time damain controls of the spectral Anatyzer detorming the
iamain ; Sample raie and recers length gt the agquisition. Front pansl
cantrols | conteals also alfact the sample rate and record lengdh, 5ut nol

in the same way Thuse ontsols aflow you to thange the
duration on tha scquisition without thangiag the sampis rate.

23, From the Speciral Analysis Setup meng. loueh
Rasolution, and adjust e time interval bebvoen data
sampées of tha inptt wavelerm,

Hote: Resalstion I3 the iverse of Sample rate. Adjust
sesgiution i adfust sampis rate. Resoluiion may 2i50
causa & changs in meerd lergih such that the dration
uy kel corstant af the value selected by the Durafion
GO,

24, To agjust the number of seconds over the duration of the
acquirsd wavelonn fracar |angthl, touch DBuration and
use the muitipurpose kndbs of keypad to adiust the
duranon.

Noie. Changing duration aige changes the record
Jengin

25, To set the yate pasition, touch Gate Pos and use the
rdtiserpose knobs or keypad to adjust the gare
position.

Gale position is the postion of the phass refarance point
iry the gate with sespect 16 1he rigger m seconds. The
gals pugition and gate duration musk be wikin the
aniuisition.

26,

-

Te =at the gate durafion, toush Gate Dut. ard use ihe
muitzupose kiobs o keypad 1o adjust e gale
uratian,

Ciate SUration and resoiution andwidth e e same,
gale duration Is ciaclayedt in seconds and Fasoiution
gandwidth in hertz.

TOS6050 Senes User Manuai
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Overview

fo deflne 2 special math wavelom

Related controt sisments and resources

Sat the | The spactral anaiyzer camter Fequenty st D within tha
frequency deration of he tima domain wavetemn, Tha requency span
domai | st be witin e bandwidith seiing determined By the

controls

sample rate

See Figure 3-37 on page 3-147 1o see how 3 signd
consisting of two sine waves looks on strean a5 the spustral
ahalyzer cornls are adiusted. A reiangutar window was
used.

20, To 5=t the frequancy range over winch the spectral
analysis s performad, lowch Fraq Span and use the
medlipurposs knobs or kevpad ke 2o the frequestcy
range

Higher sample rales AliowW YOU 10 AU preater Faquancy
spans, To set (e irequendy span to he maximun
altawed by the current sampie rats, touch the Ful
ustion,

21, To et the cemer Feguenty 0F the specral anahyls,
touch Center Freq and use the mulipurnoss Knobs of
Fayoad o set the center fequency

ResoiLaion bandwidth detesnines how smal of & fragiensy
difirence may be rasabved in the frequency domain oulput
data i basically Gefines (ne bandwidln of fe liters used to
do the regtiency doman anaysis.

23, To sal the resalution bandwidth, touch Res BYY and use
she rrutisurpose knobs of keynait o set the rasalution
Dandicth

3-170
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Overview

fo dafine 2 spectral math wavelorm

Ralated sntrol olemants and rsources

Yake cursos | 27. From the ool e, touch the Gursor fution 1o clspiay the

measarements

lesors and the curmar SoRtG windew,

28, Selest the Math tab 2hd touch the numbered bistton for
ihe specyal wavelenm you want 1o measure.

29, Select the mersor bype by touching sifner the H Bars, v
Bars, Paired, or Spit besttons {for rmore information, see
Taking Cursor gasureinants stating on page 3-108),

2§, Turn the multipurpose kobs 16 gesitan Bann sursos 0
the waveform to measure the featurs that interests you.

3.

Read ihi tasuils In e cursor readout

The cursor eadout is dispayect under e muipurpose
coadous ma shown hiete or i e upper nght comat af
ihe yraticuls area

The figure shows [Re cursol maasyrement of &
frequency sagnitude on an FFT. The readout reads.

3§ A pacause 135 akgned win the 1 Ve level, The
cthar resdout reads 24.4 4B, indicaling the magnituds of
the requency 1t is measuing /5 -24.4 o relative to

1 Vapw. Diaplay of e sowres wavelomn i3 sumed off

‘The 2ursac unts wil 2@ in <5 or volts for magrituds
wayefoms and in degrees of radias for those
measuring ofiase.

32, Saeci ¥ Bars and Use iy mUkpLEeSe KNOWS to AigR
the two vertical urss to goints of interast along the
harizomiat s & WAt

the freguency diffetaiis betwesn e cursers fom
eslency of e2oh cursar
s Lhe vasg anuency Aot from the s

13, Foug
ihe

sz

For further
assisignee

o JAr 10 3CCESS
HavRlaIms.

Sea Apcessing Infne Heid oe page 3-206 foran
ovendew of the orifing help system.

3-172
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Data loput and Cutput

“Fhe oscilioscope exchudes the following iterns when saving setups:
X

Data Input/Output

= Waveforms in Chl o Ché and references (Refl-Refd), Control settings
(scale, position, and 50 on) are soved but not the waveform data. Upon recali

This section describes the imput sad cutpui capabilities of your oscifloseope. of the setup, the seitings are applied, but the data is not restored.

Specifically, it covers: M Waveforms in Math Waveforms {Marh1-Mathd). Control settings and the
malh expression are riained but not the waveform data. Upon setup recali,
however, the recalied math waveform expressions wilt be appiled, but math
waveform dara is aoi restored.

®  Saving and Recalling Semps on page 3-173
B Saving and Recalling Waveforms on page 3-180

User Options that are stored in the Windows Registry, These inciude all
options aceessed by first selecting Vtilities (mena bag), sad then User
Preferences {Utilities men)

@ fxporting and Copying Waveforms on page 3-188 =
B Printing Wiveforms on page 3-199

&  Remoie Comntunication on page 3-205 You cansot recalt imo a changel of 2 math waveform. The oscilioscope recafls

crch waveform imo ong of the rference waveform locetions (Refl-Refd).

T vou want 1o save a waveform in & seful format for other applications, such as
a spreadsheet, use the export function (see Exporting and Copying Waveforms on
page 3-188).

Saving and Recalling a Selup

This ascilloscope can save a munber of differens oscilloscope setups for fater

secail, taited only by she space TR you BEve 10 0TS the setups, A few things to rermember when saving uad recalling setups follow:

By seving and recaliing different setups, You <m switch from setup io setup
without huving to st manuatly record your setiings and then manually set

ings are Retalned, Th iHlescope includes b all oscilos
thern. This capability is helpful when you want o Ak Setisgs i 0 agcilloscape inclades almost aft ascilloscope

sottings, with a few sxceptions {sach as user Dptions) i the saved sewup.
@ Save and recall a setup that optimizes the oscitloscope for dispiaying and .

acalyriog 4 cerelo signal Retaining Current Sattings, Recalling a setup replaces the current setup with the
recalled setug, I you do not want o lase your oumment setap, save i o its own,
setup e for jaier recall before you recall 2 setup,

B Save g series 0f setups to help automate 2 provedwrs fhrough recallof g
sequense of saved setups as part of perfermance of e procedurs

@ Export a sstup for shartng with 8 second oscilloscope s

g Sl ™ A Saved selups rmay contain seltings
inappropriste 17 waveforms cirestly In your oscitloscope. For example, if you
save a Setap that displays a math waveform that is the aversge of reference 1.
when you recail the setep, if the reference is erpty. the math and reference
wavetorms are not displayed.

“'he Save-Sotup and the Recall-Setup control windows provide for cluding and
viewing comments with your saved setups. You cau store informmtion, readable
upon recall, that descries each setup you save and s intended apphcation.

I you do not have a keyboard connected, you can still enter comments and name
setup files. The Save and Recall $entp windows fnchude the Virtunl Keyboard.
When you touch or click a setup neme, the osciltoseope displays a keyhoard on
Screen that vou can use with your mouse or the touch screen (0 enter the
semprg)afb aume, semp-fiic name, and comment.
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To Save Your Selup  Use the proceduse that foliows 1o save » setup to one of ten intemal locutions, the pY—— T wive yout stnop [GOME. Conto o "
oscilloseope hard disk, & floppy disk, ov third-party storage device. Lk A ) aniral slements and resolrses
Hama gour ]5.  Name your setu He by
Ovarview To save your sehip Control slemenis and resoutces setip ®  Accepting the dedault name {User) that appears in
. P the name feid
Prerecuici 1. The st e powersd on. Sl el &
; 1 ®  Double clicking in the nams Boid and using the
2. Selup the pscilleseops cuntrols a8 you wart them saved } ] weyboard window to enter 2 new name, fapiacing
a5 pant of & recallable setup. - the detault lie hame EIITE
Fer fgip in making vour setup, check the rtarences a a  SeePowar On Oxcillosoaps of page t-8 Tip. You can use the mosse of 1olch scraen with the 3 @;nnunnnu

fight and other sectians in this chapter spesific 1o the
selug you want o make,

4 Fea page 3-23 for acqulsition setup.
w  Sea pata 3-3% for irgger selup.

virtual keyboard to type eatries in the name fiald,
#  Clicking e existing name and using an atlached

- e A

4eybuard i Gter 2 new name

Display ihe [ 3. From the ool ber, touch Setups and select the Save .

Tosavelca| 6. Todispiay the Save Instrument Setup As dizlag, from
il Setups tab of the Selups conirol window, d
s psy‘i;]“;;:: i ¢ g ool fle the Seiug conter window, touch Save,

The Save instument Setup diaiog aliows or the entry of
afile name, fie type. and ‘ocatiors. Ses below,

Save the setup | 4. Tourh iha rumber of the setup in which you want to
save your setug. Dala in the exsting sstup will 2e
oveniriten.

Namea | 7.
deslination

Use the Save in: diop-down st and buttens (528 ight}
10 navigate to the divectory in which to save your sstup.
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Qvarview To sava your setup {Conl} . Controt elements anG resourtes To Recalt Your Setup  Use the procedure that follows to recall a setup to the osciltoscope. Remeriber
that recalling 2 setup replaces the existiag sebug, whdch i3 jost.

Name your |8 Name your setn flle by
setup

= Agcepting the default fite nama that appears i1 the
Fiie name: field

Overview To recail your sekup Cantrol plemenss and resouces

The osciioscope must be powered nn. You must have
sccess 1o 2 sotup saved by the usciiloscope.

m  Clicking in the Fie name fiald and typing a Rew Preraquisites

name, replacing the defaut file name
W Clizking an exieling name in the fio fist {if any arg
figted). Data in the =sting He wil he overwrien

Tip. H yaur osclioscope [2cks a keybyard, touch or alick Avweas B sl keyhiossd
an Open Keyboard fo display aviruel keyboard, You Display the
can use the mouse b tauch sarean Wik e witual
fayhoard 1o type enliies in tha name fields and
comments fields.

L

From the ipol bay, touch Setup and seledt the Recall
selups controt Setups tab of the Satups conteol window.
window

8. ¥ ot sslected, actect *sat in the Save as type field
s the type of file 10 save, {Setup Hles wre aiways type
588
Tip. Only change the iype i you want la temporanily see
any athet types of files in the curent directory.

Otherwise, Ipave it set at *set. Reeall the Touch the number of the setup that you wans to recall.
saiup The custent astiloseope Selup is overvritien.

“

Save your 110, Toush the Save bitten bo save the sellp te. To cancet
setup il savinigy touch the Canret button.

Recall setup To display the Reoal inaltumont Setup diaing om the
frem a file fiecul Sotup contrel window, 1ouch Recall. {See right}

“Te Recall Instrument Setup dlalo aliows navigation 1o

Ed

Fo Jurthar { 15, For more help on sawing sstups, botch the Help
4ssistance futton ifs the tool bar to sczess contextual heip o8

srgen. crectories, fists 3t fos in fhe treciory, and provides
for seleciion of 4 setup fite,
Sea page 3205 o kar about using oeine he,
rindthe |5  Use the Look in drop down list and Duions (568 Aghl)
SOUICE 16 navigate 1o the diactony which contains & settp it

diractery or WA ko recall.

TDSE000 Series User Manual 31 3172 TDS6000 Series User Manual
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Swerview To recall your setup {Cont} Control elemants and TesoUICa3 Saving any Recalling Wavsforms
Selectyour | 6. nof selected, select *sat In e Save asype o fete This oscilloscope can suve any number of waveforms, liznited only by the spice
selup inciuss in the fe Fsting, (Setug files are always (fpe you have lo store them.
st}

. By saving a waveform, you can recall it at 2 iater sime for comparison, evalua-
Tip. Goly chianga the type I you wait 10 temporariy see 1100, and documentation. This capability is helpful whes you waat 1o
other ypes of files in the curent dirciory. Girerwise,
e it Bt 2t a8k W Recall a waveform for further evaluation or comparison with other wave-

7. Choose your selup file by elther forms.

B Extend the waveform currying capacity of the oseilloscope. The oscitioscope
sappouts four seference, four chanmel, and four math waveforms, If you want
more than four references, you can save the additional reference o disk for

®  Cicking an existing narvs in the file kst

@ Oficking inshe Fiie name fisld ang lyping & new

name, raptacing the detad e name Besess T vittizal kayboasd secall lates,
Tip. 1t your caciioscop lacks & keylboasd, tosth of click X
unpmeyimmﬁas wdicated ight i gfmy a virual The Refersnce-Wavefoom comtrol window containg & Label fieid for including
eyhoard, You can use the ouse or touch Streen with comments with your saved waveforms. Using comments you can store informan
thie virtaa keyonars b typs satries ir e ams fislds tiom, readable upon tecall, describing each waveform that you save.
and commeants fidkds.

Virtual Keyboutdiag. If you do not have a keyboard conneeted, you can stil
sater comments and name waveform fiies, The Reference conirol window
inchades & Keyboard button. When you touch or click it, the oscilioscope
displays & virual keyboard on sereen that you c2n use with your mouse of the
souch scresn to enter the wavefornpath name, file name, and comment.

Ragall your ;8. Click ths Fecall tutton ko recad e S6Up file. To cancel
setup without racaikag 5 ssiug, ick the Cancel butten.

o cannat recal] 6to & chansel or 8 math wavetorm. The escilloscope recells
cach waveform iato one of the relerence waveform locations (Reii-Refd).

Forturther | 9. For mors hels on recaling setups, ciick the Help
assistance Bulon in the 10l har 1o display contextual nelp ot
e1Een.

See page 3-705 10 fear sbutl sing oedine helL
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To Save Your Wavefors  Use fhe procedurs that follows o save a wavefont or waveforms to & refirence N
. ) O [
Yocation, the ascllioscope hard disk, & floppy disk, or third party storage device. erview To save a wavelorm {Cont) Control slemants and resousces

Savetha{? Tosave the wavelorm 10 a fla, touch Save Wim to Fie

Ovarview Yo save & wavelorm Conirol elements and resources viaveform l;)“a Save.
L3
Prerequisites ;3. The osGifoscope mum Sa powsted g,
2, Make sure o wavetorm to be saved exists; hat is, your
subshoe st be 2 harnel, an ackve math wavetorm, or L
an active reference, Dispiay tha waveform with the s S Powar On Csciizscope on page 1-8, The Save Helerende Wavelomn As window tsts al

setup in whith you want 15 save i, avaliable wavetorms, afiows for browsingto a
destination directory {saving to Hie), naming the

% See paga 3-43 for vigger selup. waveforn file, and selocting the file larmat.

& See page 3-23 for scquisition sEp.
For hafp in setup and acquinng waveiomms, check the
raletences of dght

Display the [ 3. From the ol har. wast Rels and select the Aef 110
relerence fief 4 1ap of the reference in which you want to save the
controf i wavelom,

windew

Sefenta |8 Use tha Save in: drog down fist and buttons (see dght
dastination ta navigate ta the directory i which ta save your
waveiom.

Sefettthe (4 Select the Gh, Math, o Hef tab of the wavslonn that
waveform to it want to save. and tan touch the number of ts
save chapned, math, o refererce wavelum that you want to

Select | & To specify the filenamea i which to save your wavedom,

S direetory and you e
name fila w  Usa the defaul name and directery appeanng in
the Fily Path field
o Ranume the file by typing 2 new name into the Fite
nama figid

L

Label the if you want 1o |abst the wavefomn. touch Labet, and use
waveforst your keyboard of the pop-up keyboard to create a fabe!
for yorr wavatomn.

Spve your | 10, Cligk he Save buiton t» save e wavelorm fe or
waveform referance. To tancel without saving, shick the Cancel

button.
Sgvethe 6. Touch Save Wi fo Retix; Save to save your wavelomn.
wavelormio a Data in the existing raference il be oveneritten.
raference For further | 1. For more belp on saving waveforms, fouch the kelp
assistance button in the tool bar to access tha sontexud oniine
help.
Sae page 3-205 i kn abeait using onlzme balp.
TDS6HK Series User Manual 3181 3182 TDSE000 Series User Mannal
Data Input and Output Data Ingut snd Output
g Heoall Yout Wavelosis  Use e proeadure that follows @ weall a waveom to & reférence, You can omdy pry—— o racall your waveform (Com} Control ctaments ard #2S0UIIES

recall waveforms ifto referenees.
Recafia § 4. 7o display the Recall Refarence Wavelorm window,

NOTE. Reference wavefurms do not recall because they are airendy resides in the raference from the Realt Hef{x) and File window, touch Recall

ascilloscape. You can copy a refereace waveform to anather reference; first waveform {Bee nght}

display the reference to be copied, and than wse the Save Waveform procedure to frem a file

save it o arother reference (Refl -Refdh

" The Mecall Heterence Wanelom window alfows
renls and resources " s )
Quarsiow Toracal your wavatarm ‘ Control 84 navigation Lo directorias, ists seiup tles in the directory,

ard provids for seleclion of & wavesorn B

By isiteg 1. The osdil st be powered an. You mis! have
access o & waveform saved by the osclliescage.

s Sesfower On Oscilnscopa onpege 1-8.

Qisplay the |2, Fram the tool har, toush Refs. and select the Ret1t
reference Ref 4 tab of the reference i which you vant 1o recall the
contral {  wavefam,

window

Fiadtha |5 Usethe Lookir drop down fist and buttons {see tght}
soures 1o navigate to the tirectony which confains a wavelom
dirastory that you want to reuall

Recalithe 13 1t recaling an imtemat reference, teuch Display ta toggle
wavelors the dispiay of tha referonce wavefonm ofL
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Ovatview | To recall yorr waveiorm (Conl) Contal eiements and resources
Salect youy [&  ifnal selscled, sisct « it in the Flies of type fleld 0
waveform toroe the Fie fisting to only inciuda these fypes, Use
“wim for wavelomns,
Tig. Oy change the ype: if you want 1o temporarily Se2
iy ather types af flss i the cureand chrectory.
Otherwige. leava it set fo “wim,
7. Choose your wavetom g by either:
. . . id
& Clcking an exising name in the fiie et Hoosaata dualRepnoas
& Clickingin he File nama field v typing anew
nasne, repiacing the detault fle rame
“Wip, If your oscilascupe lacks 3 Heyoard, toush or click
the Open Keyhoasd button to display a virtual keyboard,
Yau can use tha mouse o touch screen with the vitual
kayboard to typs entries in the narms fields.
fiecalt your |8 Click the Recall ulien to recall the wavetorm £le. 1o
wavelorm | cancet without recalling 3 wavelor, cick he Cancel
button.
Display your |9, Touch Disphay to e the dispiay of the reference
retarence waveform on.
waveforn
or furtiser | 10. For more felp on recaling wavelorms, tolieh the Help
assistance Butian 10 access contaxtial ontine halp.
See page 0-205 1o laam atwut 4eg onfne halp-

TRSE00() Jeries User Manval

Data Input and Output

Orverview

‘o tlear relsrences (Gonl) Control elaments aad rE30UrTes

Data Input and Output

To Clear Heferences  You cma clear individual references of data oz delete wavelom files. If you are
suve that you den't want the data a reference waveform contains, uss the
procedures that follow to clear it. To clear al} reforences and setups, use Tek
Secure.

Dvervisw To clear references Controt elements and resources

Prerequisites

The esciloesope tist be powersd o, You must isvs
acoess 1o a wavelomm saved by the oscifioscope.

W SeePower On Oscllosrops onpags 1-8,

Dispiay the 12 From th tool 2ar, 1ouch Rels and solact the tab {Ref £
reference 10 Ref 4] of ihe reference that yair want to delete.

Dalsiz 2
referance
wavetorm fite

4.

To dispiay the Delete Reference Wavatom viadow,
#om tha Delete Wim File window, touch Dolste. {See
i)

The Delete Referencs Wavelorm winden aliows
navigation to direciories, Ssts wavalorm fies in the

direstory, and provides for selection of a wavekom ha,

Find the tile
diragtory

Use the Lok i o down list and buttans {see dott}
1n nawgaia to the diractory of ihe file (o delete.

Find your file

4

it the file fype Inthe Fiies of type drop dovn: st to
foroe the fila fisting 1o only inchide hese types. Use
=i for waveforns.

Tin. Only chiangs the type  you want 1o temporariy see | [ R

any dther types of Bies in the cument direciory.
Snerwise, Yeave |t set to*wim for wavelomns.

Ghoose paur wevaionn fle by ticking an exsting name Aceess t0 vitkuat kegbeard
i e file st

Tep. Wy 05ci0sCIRS RGHS 4 keypoard, ouch of lick
the Guen Keynoard butlon 1o spiay A virual keyboard,
oy, can uGe e mouss o tksh sareen with the el
wyntare b yne enteias in the rame fieliis.

Gelets the file

i thez O sitors o Delare the e, To cance!

afite, click the Cancel butient

TDSE000 Series User Manual

controe!
window
Detate the | 3. Touch Dolete to deleie the refersnce Waveforr.
reference
3-186 TDS6000C Series User Manual
Datz Input and Output
Crearview { To cieas referencas {Cont) Contral elemants and resources

For futher |8, For more heip on duiefing filas, wouch the Help hiften
assigtance 10 aimess contextual onfine Reip.

Sog page 5-205 1o Yewn 608 1ag ontRE help.

1
|
L
|

Exporting and Copying Waveforms

This useiloscope also suppotts export of waveform data to a file. The pscillo-
scope van export waveforms, images, and measurements in several formats. You
cap also copy waveform daty i the clipbeard for use with other applications.

By exportisg a wavefors, you can use it wirh other analysis fools, such as
spreadshests o math-analysis applications.

Waveforms SxpOIT 5 4 series of comma-separsted values (CSV), which aze
amplitudes without units. There i3 a0 tizming informarion, but data is placed in
che file o sequence from the fist sample in the waveform reserd to the last.

Because the wavelormg are exported a5 C5V, without timing and
iufermation. the oscilioseope Gues nuf impon these wavetoemny d
tovesd 1o reeall & waveiom latsr save It (see the procedure o Save Your
Savaform o pags 3+ 181 inskad of expasting it

You may also chonse ta copy a waveform and paste it dizectly inta some
such as Microsoft Ward or Excel. If so. select youe araveform, and then
select Copy in the Edit mens.

Fie Formats. To make exported files more useful, you may sefect a fike format
usable by your enalysis tools:

.ric creates files ((x) by 4 numeric fermat wgabie by text and word

Text creares tiles (IXt) in a text furmat usable DY sext and WOFG Processors.

Gt {binp) ja a hitmap file format usable by many graphic

Spreadshest croates fes (.CSV in a format nsable by spresdsients {Txcel,

Laus 1-2-3, and Cuatire Pro).
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3 DATY i MathLab.
Msthl sb oreates files { DAT] in & format usable by Mathl.a Querview Te save 2 wavalonn Tontrol elements and resources

MathCad creates files ( DAT) in a format usable by MathCad.
Seloct sefup i 4, From the menu b, select File, and then select Expint

Note that the MathCad file is an ASCI fife, the first four values of which {or export Setup ko display tha Export Sk control window.

contain header information:

ERE ®  The first header value bolds the record leagth.

= The second header value holds thme, in seconds, hetween samples.

# ‘The third header vaiue holds the trigger positon
fexpressed 15 an index in the data position).

B The fourth header value refers to the fractional trigger position.

Alst note that the delimiters are carriage returns,
Setupto [ 5. Sslect the kmages tab o cisplay the Images contrel

export images winrdo.
To Export Your Wavelsrm  se the procedure that foflows 16 expor 3 waveform or savifons 10 e P %

osciltoscope hard disk, 2 floppy disk, or third party storage device,

Ovarviaw To save 2 wavelormn Control elemants and rasources
Prereguisites | 1. The oscllescope must be paweted on rﬁ“
2. Make sire the wavefosm, image, of measurement 10 he ii csl—‘:§
sxponed gusts; Bt is. your source st be achannel, ot 6 Inthe Palette window, salect Color, GrayScals, or Black
i : i
an active math wavelom, an active refarence, and 5o & Write for the color paleths of your exported images.
foret. Powwer Or Gsciiossd -8 .
i m Son Pawer G 08 Of Fag 7. Inthe View window, sefect whetier you want i expart
4 Sespaga 3-23r acqusiion ses. ta Full Screen or Graticues Only.
= Seepage d-23r biggat serp. 2. inthe image window, seiect whather you want fo sepett

sising Nommal of inkSaver Meds,

Salect for | 3. From the menu bar, select File, and then setect Select
axport for Expor. Soe fight.

The myer ilsts ait avaitable wavetorm, image, and
messurement types avaliable for expos:

9. Touch Data Format and selact the data format from the
drop down fist.

Full Sereers to sxport 2 Ditmap of aft screen Contents

Graticule o expert & bittrap of anty the graticule area

Twawsform 10 suport wavelomn data

Measuraments Lo expon measursiment daila

TDSE000 Sedes User Manual 3-188 3.180 TDS6000 Series User Manual

Pata Input and Chugpar Data Input and Ontpat

Guerview To save 2 wavetorm Cortrol slemsnts and regouscas Ovorview | To save a wavalorm Lontrol slemants and resowses

Setup lo | 10. Seiect the Waveforms ta to display the Waveforms
axport COFOE wWindowi,
wavetoms

Setup to ; 1. Setect the Weasurements (ab 1o display the Measure-
expost inents control Window.
maasuremenis

Touch Data Bestination and selsdt the destization
fiommat; of your sxparted wavelorm file (see file
Formats on page J-188 for intorrmation on the svaitabie

11, Touch Data Format and selact the data farmal ftext or
mumere] fram the fist,

formais}.
18, Ssiect Jsgiayed Measursmonts 1o expor! measyre-
mams that are dispiayed on screen, or select
Measuremants Snapshot fo export a snapshot of &l
12 Jouch Sowrse Waveform and sefect the source of the ke meAsURments.
wavelormn {a chanpei, math, or reference i e
sxport fom the I, 19, Belect OKlo ancopt your shanges, Gantst 1 closa e

wingow withou: making changoes, or Heip to access
more information.

Expart yoor ; 20 T2 expod the fle. Fom the agplication menu bar select

file Expan.
13 I you want wavetom stale factors and time vahied -
_____ inctrded i your MahCadiMathiab fles. click Inatude -

wavatarm scal Tackes; f ifs is not thecked, only
voitane [vemiioa vaiies) are expornied,

44, Touch Wanetorm ias! acqusiiion data Dats Ordering, . Wraveionm last scquisihion dakd
anarseiecl 1 data order ftop st orbettom fstyfom O (udenng The Export vindow fists 3 avalable wavelnms, Allows
e st - for browsing 10 Hae destiation directony, naming he file,

and gefecting the fie formil,

iFow

15, Inthe ‘Waveforn cunve data range windaw select ALL to e S
iniugte 2l data, or Samples from and enter the gata g |
range of the data 1o include in i sipoted Eles. e
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Overview E To save 3 wayetorm | tiangrol elements and resources

Salpcta |21, Uselie Save in: drop down fist and bultons {zee right]
destinztion 1p navigate ko the diractory i wiich you wart to save
the file.

Hame the Tile | 22 Seiect the filetype in the Save as type deap down list to
torne the e Esting to oty include these types. Use
.t for wavelonhs.

Tip. Gnly chiangs i type il you want totemposartly see
any oifar types of fes in e surent irestony.
Gtheraise, leave 1 a5 sel by the Export Setp canteol
s,

23 To specify tha flenams in which Lo save yout WavElGT,
yuek oA Aeesss t vidual keyhoasd

& Use the Selauk name and dirsciory appeadng i
g Fite narre feld

w  Paname the fite by typing a pew name inta the File
narne Geld

Tip. It yous osctiioscops fagks & weyboard, teazeh of oick
he (pan Keyboar button to dispiay a vitval keyboard.
You can use the MOUSD Or tauch soreen with the virtuat

keyboard 1o type entrigs i the name fields.

Save thedle | 24. Click the Savs button 1o save the file. o cancel without
aaving & e, click the Sancal button,

For furtier § 25. For mars el o exporting Hies, toudh the Help
assistance buston t¢ actess contextizal onfing belp.

Sew page J-204 to keam about usng ealing help

TDSE00 Series User Manual 3193

Data Jopul znd Catput
Jatd 2k

Overview E To use eaported wivefomms (ontrol elements and resources

Bogin your |5 Cick on the row uipber 1 select e snlie 10
chatt conlaining your importes Wavplomm vales {see right}.

8, Selert ihe Chast button from the lodi bar isse right} ot
tom ihe insert mantl

Satect e ais 104

Aocpss the Chad Wizard

Specifya | 7. From the Chart Wizard. mate sure Buiit In is checked.
{ine-gragh Then saiact either Liios in the Standards Tapes b O] - e
chart ‘Senoth lines in the Gustom Types tab. {See fight ) i

o v 3]

ke et

st §. v,wgmiyi ==l
I

e
iy
el

Finish the & B Ciick Nezt to siep through the rexd two steps
chart l acosnting the defaulls seting at each step. Cick the
P Finish buuon it 5iep 4. You should have a wavelom
siaptay sinilas t0 1na shown nght.

Tig. Tris proceturs 2 o Mg Exgat §7. You can
{tkaly specely titlss, ousi the raatment g
Lt of the % and ¥ s, and so ORf i your

i sopRaion.-eAher 23 You creata the
Wars 1Jse I for yout deta-analysis
serrepe I 1 Tits these capablifies
anel i instruchisns i usng He.

l
|
!
l
|
]
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Tolssar  How you use the exparted waveforn depeads on your application. The following
Exporied Wavetorm example is a simple application; the procadure is general and may teqeire
adzpting for your spreadshest o7 ather data-anatysis tool,

Overviaw To tse exporierd wavelorms Conjrod eiements and resources
Prorequisites | 1. M6 Excel 87 runming o & PC or on tha osciiostape. ; f
3. Acoess to & wavelorm mxpoited By ihe gsaillostope. Lﬂ

r SoaToSave Your Wavetorm oo page -1t

tmpart the |3, I Bxeat, select Open hom the: File mang. Use the
wawefozm ‘window thal pops up to navigate (6 ha dirsctory
data comtaining the e,

A, nthe dislog thal displays, make ne galections a8
shown at the gt as you fianigaie trough the Taxt
Impart Wizare You: mus! select dofimiter as your data
type, cormema s the defimiter type, and Gengral as
your Column dala fnnat.

ik bt b s

7o s Yo RS 1
Hip. This step assumes MS Excel 97 your tool may i :
have simiar import teatures far comma-separaled
sata, Gheck its gncumentation.

Tip. To plat 2 channels, sxpot the frsl chanivel with
seale facirs ant fime vaives, Export the second chan
18k 45 voftages ool
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Data Input and Ouiput

Qvervied ﬂ To ugs axparted waveloms l Controt elewents and rasoircas

1
Fof further ]9. Far more heip on exporting wavefoms, touch the ‘E

sssiglance | Hetp 2ution I the window b acoess camtaxiuzt onling
help,

1 Sae page 320510 lean afeut acceseing naling hein

To Copy Your Waveform  Usethe procedure tiat follows o COpY waveloms o the cliphoard.

Ovarylew E To savg a wavelorm i Cantral aiements and 1esoUces
Prereguisites l 1. Make sure the wavefonm., image, o1 measuremant to e L i
1 copled axisty, that is, yeur source must be a channel, an H %
aciive math waveform, an active referente, and 5o forf. E(/|
n  SeePawer Gn scilscope on page B

= Seepage 323 for soquishion setup.

Sae page 3~ for fyger selur.

Copy for Gopy, See night.

‘T menu Bsts 2 avaliabia waveform, image. and
measurament typas avalable far exgort:

Flf Sorer: 10 export & bitmap of 2 sereen contetls
Grateyle 1o sxport & Fima of only the graficuls /68
Wavatoren to axport wavefornt date

:
!
Select Tor 1 2. From the meny bar, seiect Foi, and then selact Seied
i
\
!
|
i
&l Weasaremeants o 2port measirement data

5. Sraen e mmeas o, elect Edil, and men sslact Cogy

Seiect setup
Setup 1o Hspiay the Copy Setep sontrel wadow.

for copy

|

|
|
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Data Input aad Cutput Data Input and Output

Gverview To save @ wavelorm (Cont.} Contral eiemnents ansd rasolrces Cuerview To save @ waveform {Cont} Coniral slarnents and resdurces

Setuplo copy | 4. Select the Imagss tah o display the inages control
imagas Wi,

5. Inthe Paietto windaw, sahect Coler, GrayScale. or Black
& Whits for the color palette of your coplad Images.

Seiup to copy | 13, Selert the Measurements tab fo display the Measure
eeasurentenis raents conbrad windaow,

8. Inthe View window, select whether you want to copy
the Fut Sureen or Graticuies Only,

7. inthe mage window. seiect whether you want to copy
uzhny Mormat or [niSaver Mode,

14, Toush Data Format and seiect the deta fomat {tlext or
rumerig) from the st

Setup fo copy | & Seiect the Wavelorms tad 1o dispiay the Waveforms.
wavedorms. comtol windew

=4

. Selact Displayadt Measurements fo copy measurements
that are dispiayed o soreen, or select b
Snepshet 1o copy a snapshot of all measuromens,

Copy yous fiie | 16, Jslect DK to accept your changes and copy the fla to
the cligboard, Cansel 1o close the windos without
making changes, o Help to aooess more information,

8. Touch Souse Wavalonn and selsct the source of the
waveform {a channel, math, o reference o Sowcs

gy rom the st W g
1RANE )

For further [ 17. Fof more help on copying Res, louch the Help button
assistance £5 aecess comtaxiual onfine help,

See page 3-205 1o am ahout usFg onlica hefp

18 i you want waweform stake factors included in your
prathad fites, click Inclugde waveform scaie factors.

-1, Touch Waveform Fast Atquisition Dala Ordering and
selert the data arder (top first, or poftam frst) froam the
list.

12, In the Wavefarm curve data range window selsst ALL o
Inciuda all data, or Samples from and enter the dats
sange of the data to Inciude in the copied flies.

TIXS6000 Series User Mannal 3197 3-188 THSE000 Series User Manaal

Dats bput and Output Dyata Inpast and Output

Brinting Wavelorms T

You can prist the display screen, jachuding any waveforms displayed. Before you
can prizt, you must iastall snd set op your printer. Consuiz the instructions that

come with your printer. Also for prinier setup istructions, you can display fresiniiis
Windows help and access its section on printers,

Landscape format Pofrait forma:

To Print from Front Panet Yo pelat 2 wavedorm from ihe front panel, push the front-panel PRINT bution. Figura 3-53; Hardoopy formts
The display screen will print.on the defalt printer. For additional print options,
see the mopics that follow,
Palette: Select etther Color, GraySeale, or Black & White.

To Print from lenu Bar  To print & waveform, from the application meni bat, select the File men, and View; Select either Fuli-Sereen or Graticuleds) Only:
shen select Print. The oscilloscope displays the stapdard MS Windows 98 Prist

window shown in Figore 3-32. Access the windows help system for more ®  Full-Sereen displays both the graticule and meny sreas of the soreen

Informaion. . 8 Graricule(s) displays only the graticule area of the display

Tmage: select either Normal or Ink-saver Mode. Ink-saver mode changes the
graticule buckground to white, to save ink when printing waveforms.

Touch Help for more informarion.

[T ot O fwent } i |

Figure 3- 52; Print window

ToSet Uplthe Page  To set the format of the pristed page. from the application mem bar, select the
File menw, and then select Page Setup. The oscilloscops displays the Page Serwp
window shown in Figure 3-34.

Pager: Select the paper size and source frow the drop down Hsts.

Oietation: Seect cither Portrait or Landscape (s¢¢ Figure 3333

Margins: Set the wangias you want $or yous page. Figgure 3-54: Page setup window
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Diata Input and Output Data Input and Quiput

To raviewthe Page o preview your printout, from the spplication remu bac, select the File meay, ToDateffime Slamp  You con display the usrent daté and time on.screen sa that they appear o2
and then select Print Preview. The oscilloscope displays the sandeed M3 Hardooples  hardeopies you print. To date and time stamp yaur hardeapy, do the fllowieg
Windows 98 Print Proview window shown in Figure 3-55. Access the windows steps:
help system for mote information.
Quervies Te datefime stamp hatdtopies Control elemenis and resowees
Presequisiies | 5. The ostiloscope must be powesred an.
il
-

S8 Powsr Or: Osoiloscops on page 1+8.

To display the {2, From the toal bar, fouch iisp, and select the Objects
date and time )

3. Touch Display Data/Teme o toggie f en.

gy toliineni |

& 3. 55: Pri i
Fgro 3 83: Print pracless wendo Tosefhe date (4. From the menu ba, tolch Etifities ard select Set Time
: znd time & Date ta display the Sal Time and Date control window.

Yo Print Using  Pressing the Windows Print Screen key copies the curtently displaged bimmap to
Print Soreen  1he clipboard. This bitmap dovs uet lnclude the nscitioscope wavelonms or
graticule. The waveforms and graticale are displayed by the graphics adapter
outside of pormnal Windows mechaisms.

The graphics adapter uses a techaoique sieitar to that psed by TV weathermen. 5. Touch Hour Minute, or Second and use the multipu-
‘They stand in front of a biank {hhue} sereen that s clectsonically replaced Dy 3 pose knbs, kayad, of amaw Sukons to enter the dme.
\?’c:&lhsr wap. The ﬂsuillﬂ.sco.pc uses a blank (dark gray) image m_ i gicctmnr 6. Touch Ve, Month, of Day and wse the raulfipurpose
cally repiaced by the graticls and. the waveforms that are currenily Dolig o, keypad, or a0 buttons to enter the date,
Jisplayed. If you load the bitmap int @ program such a8 Baint, the graticule and

wavelorms are not part of the bitmap, and, althongh they ars visitie on Paint’s

windew. they will not be saved or prnted. .
7. Touch 5 time and date now 6 set the thne ard date.

To captute the pscilioscope scrsen will its graticule and wavetbrm, sither use
Copy in the Bdit meag atter selocting linage in the Copy Setup meny, or if you
want to build 8 Bienap fbe, just seiect Export i he File menu after selecting
Full Screen (bitmap) in the Seiect for Export menu. For additional informatiof
see Exporting ard Copying Waveforms on page 3-188.

Togetthe |& Touch Get Gursent Timeto gat tre ayrrent time o the
currenttime | Windows cperating sysam.

TDS000 Serios User Manual 3-20¢ 5202 THSGN0 Serles Eser Mamsal
Data [nput and Sutpt Data Inpat anpd Oueput

flemote Communication

Remote communicating is perforeed through the GPIB interface. Lonsult the
online Programumer Guide for help with establighing remote commenication and
contral of the osciilascope.

To eccess the Programmer Guide, locate the Product Software CL) that was
shitpoed with the oscilloscope. Install the CTF fn the persomal computer that you
want to use, fypiaily your esciliosoope controllen Fallow the directions in the
CD booklet,

Yoo can install the guide in the osciioscope, byt st may mot be convenient
hecause it will cover the vscilloscope screen.

For information on connectng te oscilioscope to a network 10 enable priating,
file shuring, [Riernet aoess, and other communications funcrions, see Connect-
ing i0 a Nenvork on page 113
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Agcessing Cnline Help

AcceSSing 0“ !ine Heip Ovarview  To uss onlina heip Gontrol eiements and resourcas

Eorin-depth, {2 When using the tool bar and you have a control window
cantaxtaat displayed., touch the Help button fo open the help
averviews systom with a1 ousrview of the conlrof window that is

This manual represents oaly part of the user assistance avaliable (o you - the
online help system, integrted as part of the oscilloscope user interface, provides
guick-lo-aceess support for uperating this escitloscope. This section deseribes the
nelp sysm and how 10 aeeess it

This oseitioscape provisdes the followtag help resovrees online:
®  Help Topies
@ Progrmammers Guide

Much of the informarion vou need 19 operate this oscitloscope and use ¢
effectively is found oniine, where you can quickly access it and display it on
your oscilloscope sereen. You newd t0 access the enline documentation for most
aperating informanon.

A few kevs to remember when ssing onting help follow:

®  Use online ity when you want to minimize intermption to your work How.
Help Topies are thers when you need more details about 3 featuse.

2 s the manusls for instructions on puttiog the oscilloscope into service, for
procedures by reinsialling ifs product software, for Hstings of specifications,

currantly dispiaysd.

3. Some windows have & help button as shown a the dighl,
Just click the butten o open the hels systam wik an
avardew of the dizlog box that Ts clrently displayed.
Sag baiow.

Touah the Minimza bubton
in & help window ta mova
nelp aut of the way s0
that you can cperate the
gscilicscope. Taush e
ﬁfﬁg@gﬁ’gg@ ;ug:;e Cursn Typa Swip Cowral Windue

PR Y e LSEDORES 200 40 T 1ot e

tre TS Gors: e 1 Sgdac] Wid 1l 37 CUISQE KO WEM SN

. et

Touch a tal in 3 help
window 1o navigate

to i

befween the Overview Sl 1t w4 Y22 W ) ey freen b Chooiid Sectr
and for overviews of featares aad their operation. and specific tapics, it o o 1 Cursor Typs BlAINS d GHRCT A SUTEDt P
B Uss the onliee programmers guide, ither displayed on the oscifloseope ‘
serpeR oF G your whidows-equipped PC for sepport oo aperating the
nscitioscope from the GEI,
Fough an: outined contrl ~
shewm in the help window
. to raceive mose specific et
How fo Use Online Help nformation at\u%:t;a . St ST 87 o v HASy DA DA
Use the procedure follows 1o secess contextual help and to feam how to searclt =9
the help system for more information, ) amﬁrw:;:;‘;k: r;r;:;:;:mlmm =
Oventisw To use onling hely Controf sfements and rasgurces
Prorequisites | 1. The osciloscope mist be powered v and auRning.
Bae tatallaficn. page 1-8.
TDSE000 Series User Manval 3-205 3-206 TDSA000 Series User Manuat
Accessing Onifne Help Accessing Online Help
Overvient To usa oniing heip Conirol elements srd resoutces Grepriew Ta use opfine heig Lonirod slemanis and esources

For detaifad | 4. You can search for heip yaing rethods that most users
information of P03 are famitar with: From the men sar, setett
Heiz, and then seiect Gontents and index. See sgft.

5, From the oriing hoip finder (see below], chuose tom the
thres tahs.

B, Glick to axplsre the topic Itles ang Lo hightight ne
far thplay, Cix he Bisplay hultoq i3 apen e
10pe in 3 Delp windou,

Toenable | 7. ¥ you casnct find the Information in the Sontents of

fildext Index tabs of the ordine finder, you may want i enable
search fuil text sesreis: From fhe apphcation manu har, selett
Fiet, ang then setect Gontents and tndax, See righl.

o the online elp Ender {see below). cheose the
tah,

9. Choose bxe mathod for word st generalion 200
walest et o Smsh, Once e word hst generation
Hiresties, dinhing e Fing tab wil aussess a pans for
searching witn full text search,

TTICANA Cavine Flene Mannal 207 3-208

TRIS600 Series User Manoual



Appendix A: Specifications

Appendix A SPeciﬁcatgons Acquision Features  Separate Digitizers. Ensure sccurate timing measurements with separate digitizers

for ench channel, Acquisition on maultipie chaomels is always concarrent. The
digitizess can alsy be combived to yield a higher sample rate on & single channel.

This chaptes contains fhe specifications for the TDSEON0 Series. Al specifica-
tions are guasanjeed ualess labeted “typical.” Typical specitivations are providad
For your comvenieace but are not guaranteed. Specifications that are marked with
the 1 sywbok are checked in chapter four, Parformancs Verification of the
service mamual.

Long Record Lengths. Record lengths from 125,060 points when using changel L
with 2 or channel 3 with 4, or any three clannels, or all 4 chunnels. Up w0

250,000 points when usieg chasnet 1 with 3, channel } with 4, chuntel 2 with 3,
oF chagnel 2 with 4, or any single chanael.

o oot specifications, the foflowing coudifioas must be mel Peak Detect Actjuisition Mode. See pulses s aamow a8 50 ps even at the slower

@ Tue osciltoscope must have been calibrated in an ambiest temperature time buse sefings, Peak dietect helps you ser uoise and ghitches n your sigaal.
berween 2 C and 30° C(68° F and 86" F)
# The oscilloscope must be operating within the soviconmental limits lsted AﬁQ‘{lﬂ_ﬁ_iGH Controf, Acquite cantinuously GF 56T Up o capture single shot
Table A1 acquisitions. Enable or disable optionat acquisition features such as equivalent
b . e,
@ The ascilloscope must be powered from 4 source thal mests the specifica-

s Tistoct in Table &-9, R : -
tions listedd in Table A Hortzontal Defay. Uss delay whea you wanr to acquite a signal at a significant

B The oscilloscope must have been operating continuously for at least 20 tume interval after the sigyer poiat. Toggte delay on and off 1o quickly compare
minutes withia the specified operating temperature range, the signal ut swe differend points in gae.

= You must perfonm the Sigoal Path Compensation procedure after the . )
Ak minste warm-up period, and the arblent wmperatuze FUst no! chunge Signal Processing  Average, Envelops, and Hi Res Acquisttion. Use Average acquisition mode to
Foote tien 5% C (417 F) withour first repeating the pracedure. Ses Optimizing Paatyres  remave uncorrelated acise fom your signal. Use Envelope to captuze nd
Measurement Accuracy 08 page 3-11% for instructions to perform this display the maximuom variation of the signal. Use Hi Res fo increase vertical
procedure, pesolution for Jower bandwidth signals.

Waveform $ath. Set up simple math wavelonns using the basic arithmetic

Product and Fealige Deseriptigfg funetbons or create mors advanced math waveforps wsing the math expression
) o ) editor, Wavelhrm expressions can even contain measurement sesults ond other
Your TIS6000 Sexies & shows i Table A-1, math wavetornw.
Taivie A-1: TRE6G0D Series

Spectral Analysls, Display spectral magaitde and phase waveforms based on

pram——— pr———— your time-domain acquisitions. Control the escilloscope using the traditional
Mags! channels Bandwidih zate freal Hime) spectum analyrer contols such as span and center froquency.
TEGHE04 4 ¢ &GHz 20 G6s
Display Features  Coior LCD Display. Identify aud diffscentiate waveforms easily with colos coding,
Waveforms, readouts, and inputs are color matched to lncrease productivity and
reduce opeeating oo,
Zoom. To take advantage of the tull resolution of the osciiloscope you cun zoom
in on 4 wavefonn to see the fine details, Both vertical and horizomal zoom
functions are available.
TSH000 Series User Manuai A1 A2 TDSEU00 Series User Mancal
Appendix A: Specifications Appendix A: Specifications
Measursment Fealures  Cursors. Use cursors o take simple voltage, time, and frequoncy messuroments. Dréine Help. The bscilloscope fas 2 complels ondiug help system that covers all

its features. The help sysiem is context sensitive; help for the dispiuyed contrat
window is auwomancally shown if you touch the help button. Graphical aits 1o
the help windows assist vou in gerting lo the information you need. You van also
access the help topics throngh 4 tabke of conients or index.

Automatic Measurements. Choose from a latge palette of amplitude, time, sod
histogram measurements. You an customize Ui measurements by changing
reference lovels or by adding measurement gating,

Trigger Fealzres  Simpie and Advanced Trigger Types. Choose simple cutge whgger or choose from Specificatien tables
cight advanced tigper types to help you tapairs & specitic signal fault or event.

X Table A-2: Channel input and vertical specifications
Duai Triggers. Use the A {main) ingger system alone o7 add the B trigger to
capture more complex everrs, You can use the A and 15 tiggers together to set Characieristic Desaription
up & delay-by-time or delay-iy-events rrger condition

berput chanogts Faut
il Soupiing BG and GRD
3 Tan N Tl - . s
Convenience Foatures 5ulusei.. Use A;.rluul%: t_nkqu;clw &1 up the vertical. hortvontal, and trgger Ghann ingu s dissprnectod from input tetiwination when
comtrols for a ssable display. wsing D cousing.
' winput impedance, DG 5602 =2.5% & 1570 F7° ), =0.2% over 010607 €
Taueh Scraen lntertace. You can operste alt oscillosvope functions {except the cougled [
puwer switch) trom the 1oach soreen ‘:symﬁa.ct If convenizai, you can also instal "JSWF!. wymical [P — 1100 iy 100 mividiv
a movse ansd kevbourd to use the inteface, -
<Z GHz 1.3 1.1

. f s <3G 2 12
Toofbat g¢ Ment: Bar. You cap chooss @ touthar upetating mods that is aptimized 4 Gz 0
$or s with the touch screan, or d PU-Stvle meno-bar cperating mods thet is <5 GHt 125 13
optimized for use with a mouse. Mizamum voitage at inptlt <t Vams lor 2100 MY seftings and

«f Vage b = 100 MY settinge

Open Desktop. The oscilioscops is built va a Microsalt Wiadows seftware Numbar af digiizas DG s
placform: the oscilloseope application progiam sats W Ly when you Sensiixdy range ) pVichy to 1 Widivisicn, i 2 125 sequence
Apgly puwer i the insinumen, ‘I‘OU =] Timrmzc the %ai!uﬁ:m, ﬂppil;mon oo GaIR acTany 10 mVisivia 995 | £{2.5% +{2% ¥
anié 1al miage of the buth-in £ w0 sun ather applivations. Moving v aet ety
sawefonn innages sl data loio orher applications is &3 simple 2 A copy/pasie

aperanon.
¥ 1 Vi

e 108 i s | 5% % =
i

Dedicated Eroat Papel Controis. The front pane! contains knobs and buttons to

e immediag 55 4 he BT common o5Clikmenpe onirels. Separate
camerols an provided for channel. The sazne functions aze also
avaiinbis throush the soreen HERWD.

Data Storage ant #O. The oscilloseope has a removasble bard disk drive, a
CT-RW drive, amb 1 foppy disk drive that can be used for storage and retrieval
of tluta, The oscope has GPIS. USE. Cepwonics, Cardbus. and Elhernet
purts for inpat and eutpur 1o other devices.
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Appendiz A: Specifications Appendix A Specificativns

Tabile-A- 2: Channsl input and vertical specitizations (Cost) Table A-2: Channet input nd vertlcat specifications (Cont}

+ P T Y—
LA P
D)4 valtage measwemment | Measurement lype BC aecuracy {in Stap tasponse Setting amars, | Full bantwid:
gy e i
i = i byeicat SCALE range and Settiing eqor at
Average acquisition |15 mVidivio 985 g[{z:;, H2% % step ampliude fime after step
i £ et oftself} %
moda (216 averages; | MVKEY :eaﬁn; +ﬁ ! 30 i i 895 Pns < 2%
ipasition > Widbd- v, ’ 1o =0.0%
sion} - oHfset | + with s 1.5V slep
uifsel acouracy 100 mVfdiv io | s = 7%
- 0.08 division X Vidiv, 1ms = 0.2%
Vidision] Wit = 3V step
2100 myalv ={ih (2% Puise regponse, paak detect | Sampls rals seting Mirimsm puise
e oftself 14} x| or itvolape mode wigth
teading +
iposttion ® Widvie .5 GHs w hess ips
san) - olfset | + Position range = 5 divisions
oitset dcouracy
+ (.08 dvision X Tffsat rangs SCALE range Offsat range
vidhisiont N mvidvio 56 prEy
Debavotege mes- | 10 mVidivie 883 2% +2% X ne.t mdiv
surement hatagan | mVidiv affsat) | reading 505 mvide 1o 100 2035V
any b auerages of |1+ .18 diwvsion iy
2 16 waveforns A Vidision sel-
acquitec under the ting ey ::_w',‘div w509 =5V
same setup and o i AT 2% % nél yVidiv
ambient cancilions oSt * | 508 mvidee 161 L5V
reaging e Wy
015 divislon ¥ " - "
! hiision seeng s Offaet accuracy SCALE range (st range
Y py — 16 mifdly to 9.5 8% > netoft-
Whors, ot el = ofsal - {pasition X vasichuson) iy sot]+ 1,5iﬂv‘+a.1
Nenfinisarity, typical <1 0L difterantal; == 2 DL imegral. independently vased dw < Vgl satting}
= Analeg bandwidh £C 50 Q couphing, Full dancwidth, TCA-SMA o TCA-N 1U()_mWn‘ivte1 ={0.5% x| et off-
adapter, operating amiient 15° G 54° C 59" Flo 1220 6, Wides set] + 15‘mv +8 1
gGerated by 30 Miz® C below 157 G 59" F} iy ® Vidir setting:
SCALE range Bandvedth wihate, nef offe! = vifset - | position = wltsidiision}
= 10 mvidiv D1 wE GHZ
Anaicg bandwidth wih BC 4 GHz. Fult handwidth, eperating ambient 33" Cto 30°
PT240 activa probe or TCA- | (59° F o 86° ), derated by 20 MHzf" C ageve H0°C 1867 7l
FNG adapter

Caltuiated fse time, typical | 70ps

&
&
E
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Appendix A: Specifications Appendix A: Specifications

Fable A-2: Channei input and vertical specifications {Cant) ‘Yabie A+3: Horlzontal and requisition system speciications

TIS600 Series Tser Mannat

Characlenstic Descsiption Characleristic | Description
Efigetive 2. typical Nine dension $he wave inpUE at the indicated fecuency, Froaitime sampie rate range £ Number of sharnels | Sample catg fange
sampled 2 50 mV/dvisiors and 20 Gifs. aguied
Input frequsnicy Efpzrive DS torg S Sfato 2608
1 MMz {80 tits Jord §35i5t0 10638
1 GHz 57 bt Equivalgalime sample rate or 06803, 12,555, 20GSfs, 2565, 4065, SIGS/s,
- e o merpoiated waveform rate rangs 82.50G5!s, 30GSs, 100G, 125GSIs, 160684,
- 200GSs, 250GS)s, 312568, 22068, W00GS/s,
3 GHe 5.3 vits 5300, 525050, B00GS/s, 1T/
A GHr 4.8 bits Acqigivon modes Sampie. Peak Detect, Hi Res, Average, and Envelope
3 GHz 45D Bacord jangih Mzxrsm record imgth sUOponted by aguisiton hardwars,
BGHE 3.5 nits @3y sampie rde
1 Delay between channais | = 30 ps hehween any two channiels with Ine same seale and Mgz Channels flecard fengih
cougling settings Samphg + chanag onky 250,600
o~ Ghanmal-io-channel cross. | w20h] at rated bandwiddh, and = 81 al £ 1.5 GHz o the rated Sarmnis 2 channeis orly 250,000
taik nandndths, whichever is iess, Assumes beo shannsls with the shannel ¥ with 3,
same scaie settings chami 1with 4,
channel 2 with 3,
ar channel 2 with 4
Sample 2 chaneigis only: 125,000
channgi | with 2,
ot channgh 3 with 4
Sample 3o 4 channels 125,000
Hi Fros L 12,500
Secondsidansion tange A1) pafeiv fa 10 8fdly
il tine-hase reference 15 bH = 25 apm over any =100 ms infterval Aging
fretusndy = 1 pott per year
 Lotig iein sampie rate and =2.5 gam over any =108 ms inerval
Ui aoCuRacy
Agsrurg uncertainty, typical Sho 1A
+ 1.3 ps rms, records having duration <360 ms
= 800 ts rms, records haviag durslion <10 w3
Long tarm
15 party per Hion ms, recards having qusation
HIAES
Time base delay tme ranga G ns o 250 5
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Table A% Horizontat and acqulsition system specifications {Cont}

Gharacteristic Desaription
o Dohia time measurement acc- | For & single channe, with signat amptude » 5 isions,
racy reforence fovel sel al 50%, irtarpolation set 1o sinfifk,

voltsfsivision 321 0 = § mVidiv, wilh risetime »1.4 X Ty
znd o4 3% T, or 150 pa (whichever is greafer) and acquired
10 mVfDiv, whare T is He sampie perivd.

Cordtions

Agcuracy

Single shat signal, Sample
angsition mads, Ful
naEndwidih

= [.08fsample rate
+2.5ppen ¥ | reading | }
AMS

= (0. Msample rale
+2.5 port X | reading |}
preak

Auorage acquisifon rode,
»100 averages, Fult band-
width

x5 42.5ppm K
| raading I}
|

Table A-4: Trigger spacifications

harecieristic

Descriplion

Tragger ittar. typical

Intetnak o5 mms dor fow kequency sauarewave with 5 div
ampiiude, fast rige Hme <200 ps, repetition rate <10 kHz

and rapetition rate <10 kHiz

Ay 10ps s for 5 ¥ stap signal with rigs tims <2 ns

»~ Edge Trigger Sonsitivity

All s0urces, foe vertical scale settings = i0 mvdi and

w1 Wi
Trigger Source Sensitivity
Masr tikgger, Gh1 - Chd 25 0.95 div D0 to 50 MHz
intreasing o
5 v at 3 GHZ
Delayed tigger, Gh1 - Crd [ 0,35 div o DG 1o

50 Mz, incraasing to 1 div
a 1.5 GHE

Agzcfiary inpid

250 Y frem DG 1o
500 MMz, increaging fo
350 m¥ at S00 MHz
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Tahis A-4: Trigger specificailons {Cont)

Gharastetistic | Description
Advanced trigger tming For werticai scabe seltings 10 mvidiv and <1 Vidiv
Minitnut recagrizable Mlinimeir rg-arm finle 10
averd wiohh or ime recognize naxt sveni
Gilitch typs Wirirum gitch width = 1 1S 1 2 ns + (5% of giftch width
setting oF ¥5 08, whichever
33 smalief}

Runi typa tintmut et width = S08 (208

Time-quaiified tri hpe armuen Wit = 2 0 | 3.5 ns + (5% of nt width
satking o 25 ng, whickever
15 3mader)

Viigth type Wiy difisrence 2z + (5% of ugper imit
netween ugpar and fower | swing of 25 5, whichever
fimitg = 115 is senaier)

‘Transition type Mimeum tanstion time = 1 8.5 ns + {F% of tranattion
606 o5 e seiting or 25 ns,

whichewer is smatier)

Stale type, typical Minimum true tme Defore | 1ns
ciock edge =1 ns '
irwerm tele time after
clogk edge = 1S |

SatupHold type, typicsl Winirim plgek pulse width from aciive edge o inacive
User's Hold time i Limits

Tia60s [2ns

Anty
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Table A-4: Trigger spacitications {Cont)

Characletistic Descriplion
Edge trigger sensilivity, typical Ak soueces, for vertical scale settings =10 rv/div and
<1 fdi
Trigaar caupling Sensiviiy
NOISE #Fd 3 # the BC-couglad Himits
AT Same as DC-coupled bmils
for frequencies » 100 Hz,
atteruates signats <168 Hz
HF RES Same as DT coupled limis
fur frequsecies <20 kiz,
attenuates sigeals =20 kHz
FRES Sama as DC cousled Hmits
fz requericies >200 kHz,
attenudies signals
<200 KHZ
Acntifiaty tgger input resistance, | = 1560
typical
Maximum tigger input voltage, 7.5V DG + peak AG)
typical
towest froguency for Set Levelto  180Hz
%, typicat
Advanced tigger sensitivity, typicat | For vartloat scaie seltings =15 mvftiv and =1 Vidi at
TokCannact connecios
Advasced tHggers: 1.0 div, feorn DG to 500 Mbz
Ruk 1ype: 1.4 div

TRS60300 Series User Manual

Tate &-4: Trigger specifications {Cant)

Characteristic Deseription
Advanced trigger timer ranges Limits
Glitoh type tnstets
St type, time quakified inzinis
Width typa tostels
Thaeout type irslots
Teansilion lype 1nstols
Patam bpe instpts
Sempifaid lype Satyp and Hold fimers Limils
Satyp tirme fime from data | -0 st +100 s
tpansiton to clock sdge}
Hold lime Eime from dock 11050 +1020s
adge 10 data ransitice)
Selug trne + Hold tme +205
caigabraic: sum of the bwe
satings)
o= Agvanced tinger timer acouraey | For Glion, Timoout, of Width lyzes
Tima mnge ! Acouracy
1 A te 500 Ny % of setting + 2.5 nsj
S24nsiois =i0.81% of selting +
10} #28f
Trigger Jewel of ireshald range Trigger Sowce Sensithity
Any gharened 72 divigions from center of
1 sraeh
- -
PRy S [wtsv
Ling I =iV ot settabie
Trigger leves or threshold accurasy, | dya tigger, DG coupling, Tor sgnass kaving rise and il
bypical [HEESERNG:Y
Trngyar Souree Agcuracy
£ Any charngt ={(2% x  Fseting - mat

|

H

aftsat |} i (35 dv
wohsidiv setting) + offset
acouracyl

| Ruxiary

Hat soacified

| wtnare. et ofisel = ofse -

{ pasiticn % vORS/INTSIon)

TDS6000 Serics User Manual
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Tabie A-4: Trigger spetifications (Cont}

Characteristic Desaripton

B Event {Defayad) ¥igoer Trigger Atter Time Trigger on piR Sttt
Farge Delay tme = 16 50 250 5 | Event count = 1 1o 107
irimetins Hime Desween anm | 2 ns from the snd of the 2 ns beween (he A trgger
(A Evant) and tigger time pstiof o the B tipger | event ans te first B trigger
{B Euar), typical EE avent
iniarys pulsz vidth, B avent width =1 ns
typical

NMaimsum frequency, Typical

3B everd fraquency
=500 Mz

Trigger position arrr, tynical

Edge frgger, DC coupling, tor signais faving a slew rate
&t the inigger point of = 8.5 divisioning

; Acquisifion made Eat
Sample, Avarage = {1 wavelom nterval +
200 p3)
Paak Detect, Evelope = {2 waveform interval +
204 ps}

“Frigyer heldo® range

20 asto 12 s,
Finirum s2swUlion is 8 ns for seilings <1.2 gs. A dither
=t + 4 ns is added %o the holdoff sefting

‘fahls A-5: Serlal Trigges spesitications (Cption §T Only)

Characierisiic ‘; Description
Seral trigger number of bits 32
Seriaf tgger ancoding lypes iz

" Serd tigger band et s | Vs 1o 1,25 G

Senal tigye!, seral word recognizer

psition 20curacy

£dge tagges, OO coupiing, for signals having a slew ate
a e Wjger gt of = 05 divisionins

ACQUISTEOT OdE Efror

Samaly, Averags = {f wavglonm interval +
260 o

Peak Detact, Snveicpe = (2 wawefoms interval +
260 ps)

A-13 A-14
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Talte A-6: Dispiay specifications

Characteristic

Oescription

Eesolay tyoe

213 2 om 1840} (W) < 358.4 mam (6.3 i) {H), 284 mm
{10.4 i) diagonal, Bquid crestal active-matrx color display

Bisplzy tesalation

640 harizontal x 480 waricsd bixgly

Pixat pitehy

0,33 mm Rosizartal, 072 mm vartical

Rasgonge time, ypieak

50 ms. white 1o Hack

Display refresh rte

53.34 frames per second

Viewnng aragle. bypical

8D degress

Displayeut ntensily lavels

Supparts Windows SVOA nigh-coicr mods {16-bil}

Tabie A-T: Inputioulput port specifications

Charactesisiic E Description
Rear-panal T ports Fons lacated on the rear panal
SVEA video port Lippst video port, PE-15 femate connector, connedt a

sotond manitar & use duakmoniter display mare,
supports Basc requiremants of PGIS spadfications

Paraitel port (EEE 1284}

[43-25 connecter, supports e following modas:
~standard {oupu: only)
Bigirachonal (P52 compatible)
Siciractionad ennanced naraliel port (EEE 1284
sandar, mods £ o mode & v 1
-bactiractionai Figh-speed extended capabifites

Berial peit 1958 COMY por, uses KE100550-compaiible UARTS,
transier speeds up 16 15,2 =y

Keyhoard pod 52 cerppatible, ospiflescope power muust Be off Lo make
gannection

Maouse part #5-2 compatitle, osclloscait powe! Must be off o make
CANDBCIHKN

LAN post Hd-45 comnactar, sdppons 10 base-T and 100 base-T

Alagic ports Miniazuee phons jacks for steres micrephene input and
steres e cupd

U8B port Adtows connaction of disconngction of USE keyboard
angior mouse white ssetostopa sower is on

G post HEEE 4802 standsrd nisrace

TDS6000 Series User Manual

Table A-7: nputfoulput port specifications {Cont)

Characlaristic

‘ Dascripiion

1~ Probe Compensator utpul

 Frontanes BNC conectoy, requires Prope Cal Deskew
Fixtre for probe aitachment
Chifpt voltage

4455 71 gfrom Dase to 100

= 20% o a = 10 kG2 load
t1AV. Voh=2V

Frequency
1¥Hz = 5%

2 Analog Signal Output armplfude

INC connecir, grovides a buffered version of the signal
that is attached to e channei 3 Input when dhanned 31s
thes {rigger SOLEGH

20 myfdly = 20% into & T M52 Tead
10 Vit = 20% into @ 50 42 load

Otsen: bebween 166 MY and ~17 my inio 56 L2

w Auniliary Gutput lavels

Frord-pangl BNC connecior, prowidés 8 TTL-compatibie
puilsa fpolanty setectabls} for sach: A or B trigger
[salecaa)

n’jm, high

| Your o s}

=2 =4 M sink,
H inte 50 £2 1oad
Auitiary Guiput pulse width, typcal | Paise width e, 1 s mismum
“External reterenco Run 3PC whengvat tha extemal refesance i mate than

2000 pprn difterem the internas rafarence or the
rgference ot which SPE was st un,

Freauency rangs

3.8 Mz to 10,2 Mrie

ingul voftage, Saximum

T

Iry

3 rpedance

1.5 HC2 20 6F Maasure impadance af > 100 kHz to make
the hisckng capaction risible

S Extestial reference

Bun SPC wheneves e edternal rshencs 15 Mmare than
UG pptr: diftsrent than the intemal raterenca or the
referente gt wiich SP0 was kasi nif

Ingst sensitiviy

200 WYy

outpi

40 Wbz -z = 2.5 ppm over any 2 106 m3 interval

_'C)u(nu: voltags

b g

2.5 Vinlo open Clicull,
219V inte 50 £t foad

g Yo b (Iriea!

{7 il it A iRk
§ 50,25 V into 30 2 foad

A-t6

‘Yahie A.#: Data storage specifications
Charactenstic Description
Nonvaiatie memory setentios time, | = 5 years

bypica

Flagpy disk Frart-panet 3.5 in floppy disk drive, 1.44 M capacity
LOROM-FEN Poas-panel COROM-RW dive, read write
Hard gfisk

: Rear-panel, semaveable ar disk drivey, » 4.3 GB

| capacty

Table A-9: Power solrce specifications

Lharactensiic Bescription
Prwer consumalin =, 400 Walts [408 V&)
Source voltage and frequency 10010240 ¥ = 10, BA Hz o 60 Hz
NEY 1%, 400 Hz
GATH
Fuse rating Sither onie of iha fulowing sizes can be Usad, sath size

requires a different fuse cap. Both fuses must be the
SR tyne

.23 % 1.25 0 size

UL138G and C5A C22.2, Mo, 59, fast acting: 8A, 250V
{Textroniy pazt rumber 159-0046-50, Bussman ABC-E,
aiteye 314008

Smam o 20 mim size

IECI2T, sheet 1, fast acting ", high freaking capacity:
83 A, 258 ¥ [Bussman QDA 8.0, Littelfuss 21606.3

TDSEM Series User Manual
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Table A-10; Mechanical specifications

Gharacteristic Bescripton
Wiaight
Genchiton configuration 5 g (39 tbs} with fully acoessarized pouch
24 g {53 Iba} when packaged for damestic shipment
Raciknount kit 185 ks 4% s rackmounted mstruiiant
5.5 irg {125 tbs) ki packaged for domesic shipmert
Dimansions
Banched configuration With fromt cover ko fromk cover
75 o (10.96 ) height, £ 277 s (10.9|n) Beight,
330 mem {13 i) with feel | 7930 mm {13 in) wilh feet
extented axtanded
255 mm {£7.5 i) width 455 mr {17.8 ) width
435 mm (17.33 in} depin 425 men (18,75 in} depth
Rarkmount sonfiguration  § With rack handies Without racy handles
{Cption 1F) 67 o (105w belg | 267 men (10,5 in) height
g .
52 mm (19,75 i) widh 482 mer (19 1) wigith
436 mm 13131 deptn  § R3S mm 713 i depth
Caging Fan-doresd it cheulation with 20 25 fiter
Retuired coarances Top 0 mpn {3 in}
Bottom 13 mm {0, 75 i misimm
or
& mm {0 in} when atanding
on fest, flip stands down
Left side T8 mm 13 in}
Right side 76 men 13 iy
From 4 e (2 iy
Rear & vura {2 in) on rear feet
Constrgiion material Cirassis pans are constructed of alumisum aloy, ot
pansi is constructad of plasti laminate, Gircult boards atg

canstroctes of plass faminate, outet shet fs melded and
+ tadured from & poiycarberaetABS alend

BT
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‘Yabls A-12: Certifications ant compitances

Category Stanasds or descriplicn
£ Deciaration of Conformity - | Meets inteat of Directive BIISHEES for Ele natindhty, Compli was
G valed to the following iSrations as lsted n the Official Joumnal of 1a Evropean Union.
£N 61308 Emissions b8 Class A Flaghated and Conducled Emissions
M 61306 bmnunity 124
1EC 1000-4-2 Floctrostatic scharge immumity
=4 KW contact dischangs, =48 kY air dischargs,
performancs criterion %
1EG 16043 AF frald smmunity
1, 80 WKz to 1 GHz,
30% ampituce modulated with & t kHZ sinewave
pertormance ariteron A
{EC 1066-4-4 vt Fast TransientBurst Immunity
¥y an AG mains. 500 V on 0 cables, perfosmance oriterian B
16 1600-4-5 A Surge Enmunity
1 KV differantlal mode, 2 KV common maie,
perfomancs citedon 8
EC 00048 AF Gosductad mmunity )
4V, 150 1z 1o 80 1k, amofitude modulated #ith 3
1 k2 snewave, pertormance antarion A
|EC 1000111 AC Mhains Voltage Cips aad Wntesrupdion fmauniy
100% raduction b ane Cyste, perfermance oritedion B
EN 150032 Powar Marmunic Gurant EMissions
|y intoreonness cablas are Used. they rust be Tow-EM shicled cables such as e faliowing
Teldronix pat pumieTs of et equivaiants: 246850, 012-0981.02 or 12089703 SR
Cables 012-1217-00 tor OA part number §204-9) RS-232 Cable; 04 2-1214400 Cemironics
Catie ar LGOM vad numbar CTLSVGAMM S Y0A Cable.
2 Tns perdonmancs eriena for when the oswloscops 1 subjactad to the conditions deschigd
b av defined as Iokows,
A — 14 ridhesion to 1 Vidhasion: <0.8 dvsion wawaform displacerant or =0.§ division
NCreass o pedhn-peak sose
& myidiasion 2nd 2 miidivison., typical: <8 mY ngepase in pesk-to-paak noise
norary, seffrecverably segragation o less #f performanse is afiowed, DUt no Change
irig it S ks of siceess dota s alivwad
i £l it firctsan is owed piavisied thak the funalien is self recaverable or can
be rastored by tne cerailon of e ccalidls
1 Radutad srusmons may excest ihe levers specified in EN 81326 when this oscillascope i
Bt oled ih 4 last oect
4 i35 meuse and keytoard only, performanea catenon £, Normal USE keyboard O T
nsration <an he resterad by Upplegging and recarnediing the LSS sonnactar 10 ha
WO0STInE
Australiaien Zodland Deciara: | Gomphes il arwsion of Radoesmmumcations Act ger the loliowing standasdis):

siar: of Confornity — EMC

ABINZS 2064, 12 acusti, wiifi, ard Macical Equipment: 1982

TOSE000 Sedes User Manuat
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Tahle A-11: Envircnmental specifications

Charattaristic
‘Temparatura, operaing

Descriptian

T O to 4507 C (32 7 Fio +122° ], exciuding fropoy disk
and GDHEOM-AW dilves

#10° 10 #45° 1507 F o +113° F, Including floppy
sk and COROM-BW drives

Moaoperating 227 G ig +50° C [F1° Fig +140° F}

Humicity, operatify Z0% to 8% relativa humidity with a maimiam wel Duilt
temperatyre of «29° G [¥847 F) at or befow +50° ©
{+122¢ F), roncondensing

{pper limit derated o 25% rgiiive numicy 2! +33° C
128" F)

With ng drsketts i Hoppy disk drive

Nonsperafing
54 10 90% telative humiciy with & maximurm wet Dk
tempsrature o +257 G { +34° ) 2t of bislow +80° C

{ +130° 7}, noncondensing

Yoper it dersted fo 20% tatetive humidty al +60° G
{+44D" F}

2.048 m {10,000 )

12,18 1 WG000 1)

0,27 grus from & He b 560 Hz, 10 minutes on each wiis,
4 axes, 30 minutas totsl, with Soppy disk and COROM-
HW installes

228 gaye hom 3 Hz ta 500 Hz, 18 minutes on ach axis,
36 minutes otal. § axes

Alttuda, sperating
Nonaperating
Randar vioration, opsrating

Nonoperating

A-18 TRSG000 Series User Mansal
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Tabie A- 12: Certfications ant compliances (Cont}

Catogery i Standards o descriplion
FC Declaration of Gostormity - | Gamgfisnce was demongtrated 0 the ToBowing specification as listed i the Official Joumad of the
Low Voltage European Union,
Law Voltage Directive 73/28/EEC, smended by SURGEEC
EN §1o14-1/A2 1995 Safety ior efertdeal squip for A 1
control and [aboratory use.
5. Nattoraily Recognized UL3t31-3, First Edifion Stapdard for gleginiosl measuring and test equipmeart.
Testing Labordory Listing
Canadian Cenfication CANCBACRZ.2. Satety requitements for slecticel equipment for measitent.
M. 1610182 conlral, 2 Raisoratery use.
Aaditara Compliance ECE01 Safary roquirements for slectrical squipment for measuremet,

conirel, and laboratory use.

snsialition (Overvoliage) Torunyals on ths produc: may mevs sifferent nstaliation favenvoltzge) categery designations. The
Gategany instafiation categories kel
CATHE D 1 maing {sually p Equipment at this level &
typically s 2 flxed incustrial lacatian,
SATE  Localdevel mans iwall soaketsh. Equipmant 2 ihis fevel inciudes appliances, perable
tocls, and similar products. Equipment s usially cotgconnected.
GAY | Secondary {signal bevell oF Danary aperated CHTUIS oF siecronit acuipment.
Pellusion Degrae 4 measurs of the corarnates 1Nat oogtd 00T 0 e eRvironIan arnund and within & product,
Fysicalby tha irtaenad enviranment insids a protust s conaderss to he the same as the axtemal.
Progucts shouie e used oy in the environtnert for whith ey are raded.
Poljuten Degree 2 Marmaiiy onfy dry, renconductive pellation soours. Oeeasionaly 3
samporary conductivity thal is caused by sosdensation must e
sxpcted. THis location ia a typitat offiseihems endfonment.
“Tarnporaly condenaation octUrs any when e product is oul of
AN,
Gataty Gl

Eguioment Tyoe st afx] MRSy

Salsty Casn Chans 1 {me cefingd i 1EG $H10-t Anner H) - gouoded produzct

Fofiution Degras Poluzon Degras {2 defingd in 0 51038-1). 1

Maved 1 indoar use omy.
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Appedlx B: Automatic Measurements Supported

Tisls appendix provides a list of all supported meassrements and their defini-
tions. An Hiustration showing the levels used to rake measurements is also
inchaded.

Tabie B- 1: Supported measwrements and their dafinition

Harse Definition
[ Ampitude \ollage meaguretent, The Righ value less the low value measured over the eriie wavetorm of
- gated ragion,
Amplitude = High-Low
oy Arez Area measyrement {Woltage over tine measurement). The area over the anfie waveform or

e eqan in voik-Sacands. Areamedsured above ground is pasiilve; ama below ground s
nigitive,

ot CYele Arei

Voltage aver time measurement. Tha area over the Hrst cycle in the waveloiin, of the first cycle
I the gated regian, in vOR-seCoNtS. Arma measured sbave groumd is poskive; area below
ground I negatve.

Furst Width

Timing maaswrement. Th duration of 2 burst, Neasueed ovat the entire wavelenn or gated
ragion

&y Cyole Mean

Voage measurement. Tha anittetic mean over e first cycte in thi wavefomm of the {irst cycle
in the gated region.

Cycie RS Votage measutement, The e Rool Mean Square voftage ovet the fitst cycls in the wavefors
or tha first ycle i the gated sagion.
T Delay Tirmung Measurement The lime between the Midflef ctussings of two difforent races o the
gated ragion of the aces.
Fall Tima Tining measwement, Time tiken for the talling 2dge of the first puise in the waveform o gated
s

ragion Lo fall from & High Fef value (gefault = B3%} to & Low Ref value idefault =109} of lts
final velue,

LT Frequency

Himing maasurstnant tor the first cytie in the wavaform of gated region, The reciprocal of the
penod. Meastrad In Her'z {Hz) where 1 Hz = 1 cyole per second,

T High The vaiue Usad a5 100% whanever High Rief, Mid Ret, and Low Ref vaiuss arm nesded {as in fab

° tiene and riss time messrements). Calulated ysing eiher the minmax ar he fistogiam methed.
The it MEmOc uses the ramun value ‘ound. The histagram methad wizs the most
cornmen value lourd 2o the mud s, Measured over the entire wavelon of gated Tgan.

ﬂi Los “Tha value used as 0% whenever Hign flel, 84id Ref, and Low Ref vales are saedad fas i fail

fime and ene measurementss. May be caiculated using sither the Minfmas or the higiogram
mesod. With the minma methed It is e memum vaiue fousd, Vit the hstogram: method, &
tafers 1 e mast commen valiz found below the midgalnt. Measured over ifie entire Waveforn
T Qaker ragion.

HMaxtmumn Yaltags maasuroment. The maiomum ampitugs. Typically the most pesitive peak volags.
Hisasured over (he entire vaavetasm or gated region,
Loon Hean “foitage tmeasiement. The aithmetic mean over the entire wanalorm o7 gated region.

TDS6H00 Series User Mannal B-1
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Tabie B-1: Supported measurements and their definition {Sont)
Kama Detinition
Wavelorm Count Dhspiays the Numaer of wareforms that have contribined t the histogram.
E Poak Hits Crsplays 1he pumbsr of points i the largest Sin of the Mstogram.
s’ﬁ Pi-PK Dispiays the peak-to-peak vaiue of the hislogram. Vestical histograms dlsstay the Yoltage” of
the highest fomzer bie minus the “voliage' of e iowest nonzere bin. Horlzonia! histograms
divglaty the "time” of the Aghimoes: nanzere bin minus the time” of the lefimost nonters kin
iiax - Mink
Rax Lisplays the maximum voliage or time.
Rt Digsshags e nenpmium voliage of e,
o Mean =+ 1 5td0ev Tha parcorcags of Soinis 1n e histogear which are wiin 1 slangard deviation of the
E- Sustogrm mazn.
ﬁ Moar 5 2 StdDey The persentage of pors in the fistagram which 8 within 2 standard deviaficns of the
rHslngram mean, '
m‘ Mean + 1 81dDev The percentaga ot goints i I kistogram which are within 3 standard devietions of the
pe} PRSI mean
High: Mis/bag) [.\
igh (Histoaran) ‘[ V"
High reference
o % ]
Wi retatonca mT
Low rederence
e Ay
-
Figure 8- §: Leveis used to determine measurements
TDSHHK Sedies User Manual B3

B: Automatic Measurements Supported

Table B-1: Supported measuremetds and thelr definition {Cont}

Name Dafinition
s Minimum Volage measurement. The minimurm amplitude. Typleally the most negative peak valtage.
T Measured over fe entire wavaform of gated regien.
Ji T Negative Duty Cycle Timing measyrament of the first cycls in tha waveform of galed region, The ratic of the negative
putni width to tha slgral pericd expressed as 2 perveniage,
‘  Negatrei¥igin
MegativeDutyCycly Pernd * 160%
Hegative Overshoot Vaitage maasurament, Measured cver she entire wavatom or gated region.
" _ Low-Min
Negativa{versraot i 0%
- Ieagative Witith Tisuny measuremant of (he first pLéSe in e wavetorm o gated region. Tha distance {time}
- betwesn Midfef (debault 50% ampitude poinis of a negative puise
Faak io Peak Voltage . The ahsciute il betwean the and minimurm ampiituce
in the arvirs wavelarm or gared reges.
Eoys Phase Timing mezsurement. Tha amount one wavztom isads of lags another in fie, Expiessed i
degrass, where 360° somprise ane wavsonm ryde
F54T Pedod Timing measuzement, Fime it takes for the irst camptets signal cycle to happen inthe waveiom
of gated ragion. The reciprocss ot raguency. Measured in secands.
BT Posltive Buty Cycle Tinting measutament of the first syele 1 e waslom of gated regian. The ratic of the pasilive
sutse wickh 1a the signai periog exprassed a8 & percentage.
) . Posiveiidl
PagitiveDuyCyede - o 100%
PosHive Gvershoo Vattage measuramant gvar the sntise wesslorn o gated ragion.
. Max-High
PositiveOvershoot = Fias w10
b Posilive Widih Tirmirg measursmant of the first puise in tha wavelon of gated region. The distanss fims}
Detwesn MidRet (detaull 50%) ampiitudg points of a pasithve pulse.
 Rise bme Timng measuredznt. Time taken for the leading edge of the fest puise n the waveform of
- gates ragion io vise Fom @ Low Rt value {default = 10%) to & High Raf vatus {defaud = 80%) of
its final vaiue
Fava RMS Vakage measurement. The e Root Mean Suars voltage aver the enfire wavelom or gated
eI,
J!h Mean The average of 4 acguied points within (or on} the histogram box.
5‘_ Median Half of afi 2caured poirts within (or on) the histogram bax are less ihan and half are greater
t than this vatus.
ﬁ StdDev ‘The gandare deviation (oot Maan Square (RIS deviation) of all aceuired points vithin far on
? e histagrat box.
:@ Hits in Box

Disalays the number of poitts in the histagram box or on the bax baurdary.
i
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Appendix C: Cleaning

Exterior Cleaning

VAN

Flat Panel Display
Cleaning

A\

A

TDS6000 Seres User Manual

Use these procedures to clean your oscilioscope. I additional cleaning is
required. have your pscilluscope serviced by qualified service personnel,

Clean the exterior surfaces Of tie chassis with a dry Snt-free cloth or 2 soft-
bristhe brush. f any din enins, use ¢ cloik or swab dipped in & 73% isopropyl
sicobol solution. Use a swab ta clen nartow spaces around conirols and
comnectons. [ a0t use sbrsive compoiads on any par of the chassis.

Clean the On/Standby svritch using s dampensd cleantag towel. o 1ot spray or
weet the switch directly,

CAUTION. Do not use chemical cleaning agents which might damage the plastics
used in this oscilloscope, Tse priy deionized water when clearsing the front-pas-
ol buttons, Usa a 75% isopropyl alcohof solution as a cleaner and rinse with
delonized water, Sefore using cry other fype of cleaner, consuls your Tekeronic
Service Center or representaive.

The display is soft plastic and must be imeated with care during cleaning.

CAUTION, Tmproger cloaning agents or mashads can damage the flat panel
display.

Do not use abrasive cleaners or commercial glass cleaners to clean the display
surface.

Dy v spray Higeds divectly on the display surface.

Do aant serubs the display with excessive force.

Cloan the Tiat panel display surface by gently rubbing the dispiay with a
lean-room wipe (snch as Wyl Medium Dty Wipes, 465701, available from
Kimberly-Clark Corporation).

wnisten the wipe with distilled water or 2 75%
tsopropyl a) ion and gently mab the display surfice. Avoid using exuess
fores or vou may damage the plastic display sarface.

CAUTION. To prevent geiting maisusre inside the oseilloscope during external
cleaning, use only enough lguid jo dempen the cloth or applicator.

Appendix D: Menu Bar Commands

File Commands

Tahe [3-1: File menu commands

Both the oscilloseape meny bar asd a teol bar allow you 10 coatrol eseilloscope
operation, Where possidle, this mazual descrives operation using first, the front
panel and thes, the toof bar. This appendix describes functions available from the
menu bar, For mere information about these congmands, sée 1he online help.

“Tabie D-1 lists the commasds available from the File mean on the menw bar.

ihanu Submeny Function
Releronce Waveforms Reference Setun, Disiays the Hefacence Setp window you use (o el g and contiol relerencs
waveinms -
Disgley Or/CH, Digpiays the ‘Waveiorn Display contral window you Gan use o JIm the display
of wavelorms on and off
Position/Scale Dispiays e contii window you LS to posifion the wavelom, and sel e
ettical scale
taget Displays & centrol window you use o el your wavefoms
Savis Wim Disptays the Referencs Setup window you use to save and cuntid reference
wavaions
Recalt Win Displays the Reference Setup window you use o retall and comtral reference
wavefams
[teiete Al Refs Datates all ielerense wavsforms
Ingtrument Setup Displays e Insirument Setln el you LSe 10 Save insirumant selups to

narvsiatile marry fe. rocall saver sefups, of delete siaved StUps

Fracall Dotzuit Setup

Recalis e bactory defadit sonfiossope selug

Run Apgication © tdepends o insatad Allows you 10 stan dan optiona apeheaton
appilcations}
Page Ssiun by = Pags Satup Tl box you use 16 define the page befors sending
Sara g Ao
Prist Praview S you & pesiaw of the naus tretore you prnt e page
Prirt

i Displays the Prat di2ag 2ox you use 10 Send 433 1o your pAMer

Appendix C: Cleaning
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‘fable [-4: File menu commends {Gont.}
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Meftu

Subthony

| Function

Eaport Setup

Displays the Export Selut window You yse to set Up ant S0 imeges,
wavelcmms, and measFements

Irages: Select the Paiaite {Coivr, GraySeals, or Black & White), View 1P
Srean br Grasicuiss Only], Image (Noimial of inkSaver Model, or Data Fomat
usad when exporting images

‘Waveforms: Select e Data Destination, channel Source, data rangs,
Wavaform Data, 2sd Data Drdering used when exporting waveloms

Maasurements: Seiact the Data Format and type of Maasurements used when
gxporting measurements

Select for Sxpast

Fult Serean (itmag)
Gratoule Bimap)
Wavslorm f{uata)
bAmmsurements (data)

Satect Mo the list what you want to sxpo 1 2 file or use with othar
apglications

Expan

Fxports the Ll sereer, graticuis, wavetonT, o measgemant e a fite other
apglivation

1 Rocens Setup Fie 1

Recais {fads) 2 ratart setup fie fmenu name is replace by the names of selup
fivas}

biedmize sinimizas the oselfoscons apiication, @ispiaying the Wiscws desktap
Shutdasn Shwtdowns e cstdiosone
-2 TBS60G0 Series User Munual



Appendix D: Mesu Bar Commands

Edit Commands

Tuble D-2 Hists the commands available from the Edit menu on the meou bar.

Tabie -2: Edit menu commands

Meny Submeny Fungtion
Copy Copies the full stseen, graticule, wavaiom, of measurement i the cligboard for
uge with other spplicalions
Belaet fram Copy Full Sereen {bitmac) Salect fram the st what you want to copy io the clighaard
Graticuis thitmapy,
Wavetorm {date},
Tasasurement {data}
Copy Satup isplays the Copy Seup window you Lse Lo sef up and copy images.
wavefomms, and measurements:
images: Select the Paletts {Color, GrayScale, o Black & Wi, View (Full
Sermen or Geaticyutes Ordy), Image (Normal or nkSaver bode}, or Data Format
used when copyling images
Wavefarms: Salect the Dala Destingtion, chancet Sourcs, data rangs,
Waveform Detal, and Data Oroering used when tapying waveferms
Measurements: Sefect e Data Formaz and type of Measirements used whan
COpYING MRAsyTamets
Vertical Commands

Table D-3 lists the commands available from the Vertical meau.

Table D- 3 Vertical many commands

Menu Submeny Function

Wertical Setup Displays ihe Verical Setup window you use to sat the position, scale, offset,
sarrninadion, coupting, bandwidh of a chanrel. You can aiso oalibrate, deskew,
and set tha extamal aiteruation of atached probes

Zoom Gontrols Sispiays the Zoom controf windaw ot usa te set ihe position and scale of
zoomed wavelotms

{hsplay OnjC# Thsplays the Waveforn Display contiol window you £an use o turm the dispiay
of wavelorms os and off

PositionfScale Disptays the controf wndow YOu 456 i positicn the wavetanm, and set the
vertical soale

{aost [hspiays a control wendew you uSe to label your waveforms

Ofset Displays the Yarteai Offvet contral window you use ta set the verticat oftset and

scae of @ wavstom

TDSEH00 Series User Manual
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Table D-4: Heriz/Acg menu pommands (Cont.}

Appendix D: Menu Bar Comtraands

Tablg $-3: Verticai menu commands {Cont.j

Hens Submeny Function

Termination Displays the Termination control wirdow you use to seiest ingut termination for &
channgl

Coupling Disphays she Toupling control window you use (o selact inpist coupling for &
charne

Bandwitth Pisplays he Bandwadth contral window you use te set the nandwicth of 2
channel

Probe Gai Eisplays ke Probe Cal contral window you use 10 cherk 2 arabe status and
compensale the entire signal path from the prode tp to digtizad signai

Deoshaw Disptays tha Deska conttol window you Use 19 compensate for propagalion
delays of inpat channela

Atteriuation Displays she Adtenuation coriut window you Use t 561 the excemal atenuation
0% gain betwasn the signal and the input channels

Zoom Setup Displays 18 Zoom Setup window you Hse 10 5e3 ap he Tizamal and vertical

F00m Corrls

Horizontal and Acquisition Commands

Tabie D4 Hsts the cormmands avaiiable from the Horie/Acq mena.

Table D 4: HoriziAcq mens commands

Meny Subment Functian
HermontalfAcquisition Dispiays the Honzontal gnd Actisiiion Seiup window you use i set up the
Setup Huorizortg? and Vedical subsystems:
Horgzantal You cah set the racord fength, scale, resohition, sampls rte,
durasion delay, reference poini, and Zoom
Acguisition: You can set the acqissifion made and equivadent tme
Zoom Contrels Displays the Zoom contrel wingow Yol Lise to sef the posltion and scale of
zoumed waveloms
Autosst Automatcally sets up the tranl-panet conirals based en the characteristios of the
ingut signal ang cefeukt selactions
RusiSiop Sisprays the SuniStap sontral window Yo can uss ko st and 5100 aCqUSH
‘ans, tonert & single sequencs of actuisitions, and display the acquisition
slatus
Delay Made On faggles horizerzal defay mode o and off
Equivaient Time Aulo Toggies squivalent time on asd off. When an, the osolloscops autematically
nsgs tpdvaient fima sampling when the sampie rafe is top fast to acquste
ensugh samples uging reaklime sampling
b-4 TDSGG00 Series User Manual
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ey Submenu Function
Prsition/Seale Displays the Horzontal corttel widow you Use 1 tum on aad of delay mode,
comiban the wavelorm, and set the horizental scale
Resclution Drsptays e Resniution conteol RGO you L5e 1 set the record lengil and
wiew the duration, sample tate, and reeolution
Agguigition Mode Dispiays e Acususition Mods carteal wogow you Use o seiect tha amuisition
mgde
Zoors Setup Disolays the Zoom Sekip window you Use to set up the norzontal and vertical
20ar Cortrols
Trigger Commands

Table D5 lists the commands avaiiabis from the Trig meny on the menu Dar,

Table §-5: Trig menu commands

Heny

Submeny

Funaction

& Event {Maly Trigger
Setup

Dispiays the Trioger Selus window you use lo set up [ne A Zvent viggers

Quick Setec

Edgs, Gitch, Wicth,
Runz, Timeout,

tion, Setunitold,
Lagc Paltem,

Logic Siate, Comm,
Sena

Sets up the seistied myger type

[iisplays the Trigoer Satup window and sets up e seiectad Wager e

Thisplays the Toqger Sefup window s Sets LD ihe selscied tigger D

Thsprays he Tgger Setus wincow and sais up the saheciad Migger ne

Hurd Sehi

Unspléers 1he Trgge: Setun window and sefs up e Selecled tRpger 1oy

Tineout Hawg

Cesplays 1 ger Sstup vendow and seis un ihe sercted (GG e

Cisplays ihe Tsigge

Wiaeie and 2ets up i ] ttgar ipe

Dispiays ine Trgger Satun wintoe 2nd sets un the selecied tugger ine

Lagic Pattn Sefup

 Dispiays $he Trigar Szun wndew and sets up the selectes I

o Tngger

Disoliys tha Trigaer Setun window Anc 855 WP Fg S

g

Disglags tna Trigger Satus window and 5515 up e selacted rgger hne

Chsbiays g Trgger Setup window and seis up the seluted 1gge: tme

ngges Selun window and ing geleted tg

TIS6UM) Sedes User Masual

Table D.5: Trig ment commands (Cont}

Meny Submenu Funcilon

8 Event Delayed: Tig: Dispiays tha Trigger Setup wirdow and sets u the selected tigger type

qEr Setup

roldod Disnlays the trigger Holdoi contiol sindsw you 2Se to set ingges haidoit

Modi Ensplays the Triggee Mode corteol window yotr ca Use 1o seient Fra lriggsr
snade, Yorce 3 lagger, and sat the ignet vel to 50%

RuriStop Distlays the AuniSten contsol sinticw Yo 5an use 16 Siar and stop asquisi-
tions, contre 2 singie sequenca of acqusitions, and display the somulsition
sakis

Display Commands

Table P-6 lsts the commands available from the Dispiay menu.

Tabie B-6: Display menu commands

Hanu Submeny Funclion
Display Setup Cesplay the Dispiay Setug wincow fseiog! The Jepiay aopearance. dsolay
syreen 1s lay screen objects. and ssisct colorsh
Aopearance Thspiay the Appearance tab of the Dispiay Selup window {select the display
slybe, parmstenca, intensay. furmat. and iaterolatlont
“Soreen Text Display the Soreen Text 1ab of the Display Setup window and then arer texd you
san display arat position on screen
Objacis Eusplay the Objects tab of the Qisplay Seup window (ssiect ing graicule style,
tigger kevel marker, LOD hacklght timecdl, and dals and tirme disglay;
Loiars Digpsizey e Coiors jad of the Thspiay Selun wingan J5siect the cojor of soreen
ahiscts}
Display Style Dats, Vectors, : b sty 2ach wavstors: 53 A sames of 3013
intensifiet Sampies
! o Choose Vattors (0 disgiay vosiors o lines Detwasn the gats
Cngea imansifiad Samples b dispiay actual samples as bright dals; interpolated
dots 5 ackac oul
[Cisplay Persistence { Chaasa o Mo Paristehce. Irfinne Permsiznse. and Vanable Persistence
tsaes
b5 TOSEA00 Serts User Monusl
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‘Table D- §: Display menu commands {Cont}

Maou Submeny Funclioa
Caior Paiette {Graticule | Nomoal, Chaoaz Normal to use system coors for best newing
g fanach: vay, ! . 3
and Wavgtom) Mo:ch:grﬁ"‘li g,:‘,inl Choose Gresn to display vadakie persisience waveformns in shades of green
Temperature Gracing. | shapse Gitay to dispiay verisble persistence wavelotms in shades of o
Spectral Geacing iy piay e gray

Chevse Temp fempetaturs) fo display variable persistence wavelemns with the
highest sample density poas appaaring in veamer colors {reds)

Chonse Spacirai to display variabie persistence wavelorms with he nighast
sampls Jensity poitts appearing i Hue shades

Wavslorn irtespolation

Sinfeyfx. Uneas

Chosas fram Sl o Lingar derpolation

Graticule Style

Full. Grid, Crase-Hait,
Frame

hooss from: FuUll, Gid, Sioss-hay, and Frame styles

Uisnlay FRgger T

Toguls on and off the display of & T a tha tagger puink

LOD Backlight Enabied

Torgie the backlight timeout o, When on the back light ang LOD Siquid orystal
digptay} twin oft and the Windows soreen saver wifl nt gisplay. When of the
Windows scresn saver wil gisplay ¥ 1 is enabled.

Qisplay Date and fime

1 Toqgie n and off the diapkay of the system daly and bme

Cursors Commands

Table I~ lists the comenandy available from the Cursors menu.

Tatle - 7; SUrsor mesy commands

Many Subimeny Funelion
Crirser CGontrots Thispiays the Gursat Carrels window you use o set up and conirol fursdss
Tursors On Toggies cursats OR and oif
Curser Type Hehars, \hars, Paired, | Erizbles the s3iacied cursor ips
Spit
Curser Mods Irdapensant, Track | Sats the selected curser bracking mode
"Cursor Psiion Uispiays the Cursor Passtion conteol window you usa e pesifion of the cursors

Cusser Setup

Displays the Cursar Sewp contrel window you ise © sot 4 and control cursam

TDSE000 Series User Manoal
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Wath Commands

“Table D=9 tists the commands available from the Math menu on the menw rar.

Table D-9: Math mery commands

Man Submeni Function

Mhath SERE ispliys the bath Ssip conteod window you Use to create mah waveforms
Display OnO Tongles the dispiay of math wavetorms o sl of

PasitionSeale Dispays the vanical Poaiticn ang Seals sontis wandDW that you can use ig

chasge the vertcal posiion and seale of aavefoms

Displays 3 SO WInde YOu use 1 1808k yous waveforms

Creslas a predsfined malh wavelom

(Sseates a protgfined math wavators

tGreates @ pregefined matt wavelom:

i Creates a predefined mah wavekorm

TSpectea Seup

H Dis;,-:sysmt-?":e Spectral Malks Setup zontrol Window you use ¥ Craaty specttal
math wavefms

Wiagmxuua R

Cueates 4 predelined magniuce spectral matt eavaform

Prass Sgecrum

Creates 2 predefined phase speciral math eavsiorn

Speciral Gomitols

Fisplays the Specral bath sontrcis window sau can se 1o uneral yous specire
matl: wavetom

et i Reetaes

Chaglays ihe Wik Avesaging sontrty window you use 10 88f U averaging in
raatht waveloms

Lipsanon Editor

(dispiays the Math Equalion Sainor setop WiRGUW You use to creata man

ﬂa&elnms

\tilities Commands

Table Fi- 10 lists the commands avaiiable from the Llities ment.

Table - 10 ULilties masy commands

Hanu

Submenn

i Funglion

Tk Seoure LR

" Erase st seiup and wterenca mamony

Time & Dats

Nisplays 3 mend Yol Liss 10 el T senoe dag and timg

ays & coatrol Window joi: Use o 5ot Ti2 GPH railisten sods and the bus

| address

TDSE000 Seres fger Manued
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Measure Commands

Table 3-8 lists the commands available from the Measure mens.

Table D-8: fileasure menu commands

fiteny Sybineny Function
Maastrement Setup isplays the Maih Setup coard window you use to dismay measurements,
satup measerement reference levels, gating, statistics, ang histograms.
Snagshot Disppays 4 snapsshot of all single wavslormn measwemants of the selected
wavelom
Asnpitude High Lavel, Low {avel, | Displays the seiscied maasurement of the ssiertat wavsiom
Ampitude, Maximuer,
Minimue, Poak by Paak,
Paog Gershoal,
Neg Overshoot, iean,
RIS, Cycie Mean,
Cycle AMES
Time Rige lime, Fail Twne, Dispiays the seincted measursment of the selected wavelorm
Pasitive Widh,
Nagatve Widlh, Perigd,
Fraqusncy, Deiay,
Pas Dty Cyste,
ey Dty Cyoli
Mare Asma, Cyols Araa, Phase, | Displays the selecied maasurement of the selected waveform
Burst Wadth
Statistics Vale, Displays the selected measursment statlstics of curent moasurements
Valys, Mgan,
Valua. Stabstics
feset Statistics FAedata measurament statistics.
feferance Lovels Sisplays the Retarencs Lavels selup window you 16 to set tha :eferenss levels
wsed by your madsuisments
Gating Dispiays the Measutement Gating romminel window you use ta define the portion
o the wavatonn you want your measuraments teken between
Wavator Hislagrams Tiiapiays the Wavaforin Histogram setup witdow you use 1o sed higtegrams on
your wavelons
Beset Histograms Resets istogram counting
Histogram Measure Ve Gaund, Mite in Box, | Displays the selected measutement of the histogram
ments Paak Hits, Medan,
Wayfsar, Minimum,
Bagk to Peak, Mean,
Swandard Deviztion,
Mean 1 Sidbsy,
Maan 12 SidDsv.
Fsen &3 SteDev
D-8 TDSEH00 Sevies User Manual
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Tabde - 18: Utifities mens commands (Cont)

Meni Submenu Function

inskurrant Caibration Displays a window you Use 10 periarm signal path compensation wid. ifin
senacs mpde, RSIUmant calbralion

tnstrumant Diagnostics Dispiays 2 Window yua usa 1o 1un oscilipacape diagnostics and g the
dizgaostic stalus and emror kg

AUX GUT Cosfiguration | AUX DUT Chonsa tae soute 3 paasty of the AUX OUT signal,

Extemal Relerance Choose e Internal o 2n extamal cinck relerance. Whenever you change o

relerencs, Yo mLst Beromm: 3 signat path compensation, see page 3-19,

Eeaw‘,gn Multipurpose Desesgns the mulipusdose krobs from their current function

nabs

User Prferances Displays 5 window you use 10 enabia prampts aefore the esclloscaps performs
requested actions, 36l keypad ingger ivet detaults, and select whether
horizental scaie of sample fate 5 heid constant when you Change recdid length

Disglay Recorder Ciisplizys & contral window you v 10 record the display

Option installation

Digplays 3 window you Lss to enabis 000003 feakies and external agplications

Help Commands

Table D-11 lists the commands available from the Help monuw on the menu bac

Table B- 112 Hslp menu commands

Many

Sulymony

Fusction

Haln on Vindow

Ihsplays onkies help on the curant MndoN

Laontents 4 inded

Dispiays she conlenls and indes didlag ai the anting nelp

Restore Help

nelp 3 2

it et wndow 15

isolayed

Soadiiatons

D

slays the assiestops spacications

Techwza Susoot

Digblays owr 49 DD Bhmel FUgpenR

Castmer Feadhac sk how 1o SUDDIY cuslomar fasthach

Apout FSE504 Cisplays the ascillassape versan aumber. senal rEmbe, insteugment id, "
{ LOpYRgRL inghaiied opton ng soton instalioner key
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Glossary

TDS6000 Series User Manwal

AC coupling
& type of signul tramsmission that blacks the DC companent of a signal but
uses the dvnamic [AC) component.

Aceuracy
The closeness of the indicated value 10 the e value.

Acquisition
The process of sampling signals from input chansels, digitizing the sumpies
into data points, and assennbiing the data points it & waveform record. The
waveform tecord is siored in memory. The trigger marks time zero in e
PrOCESS.

Aeruisition interval
The time duration of the waveform record divided by the record length.
Fixcept i equivalent time, the vscllluscope acquires one datl point for every
acquisition interval.

Alsasimg
A Fabse representation nf a signal due to inspificient sampling of high
Freguencies or fast trapsitions. A condition that ocenrs when & oscilloscope
digitizes ol an effective sampling rate that is to0 slow f© reprodoce the input
shynat, The wavefarm displayed on te oseilloscope may have & fower
frequency thaw the sctist inpat signal.

Amplitde
The High waveiorm vajus Jess the Low waveform vatue.

AND
Ao (Soolean) Renction Uy which the output it trug when snd only when
a8) the Lapws are tewe. On the oscilioscope, that is @ trigger logsie pattern and
state funetion.

Area
Measurement o the waveform area taken over the sntire svaveform ot the
gated Tegion. Fxoressed in mixed amplitude and time units, such as
valtseeonds, Arsa above gound is positive; area below ground is negative.

Attenuation
The degree the amplitusde af a sigaal i5 reditced when it passes through an
anenuating devics such zs & probe or attensater. That is, the atic of the input
seasure to the ouiput mewsure, For exampte, a X probe wilk aneauate, ot
teduce, the iuput voltage of o signal by a factor of 19

Glosgary-1

lossary
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Coupling
The assoclation of two Gr more circuits or ystems in such a way That power
or information cap be iransferred from one to the other. You can coupie the
impus signai to the trigger and vertival systems severai different ways.

Cursors
Paired markers that you can Lse to make Measureinents herwees o waveform
Toearions. The oscilioscope disphiys the values {expressed tn volts or fime) of
the porsition of the active carsor and the disance between the bW COMOLS.

Cycle area
A measurement of waveform area taken aver one cycle. Expressed in
woli-seconds. Arca above ground Is positive; arsa below ground s segative.

Cycie mean

An amulitude (voltage) of the aritlunetic mean over one cycle.

Cyele RMS
Thie true Rool Mean Square voltage ever one oycle.

DC coupiing -
A mode that passes both AC and DC sigaat componenis o the gircait,
Available for both the wigges system and the vertical system.

Delay messuremnent
& messarement of the time herween the middle veference crossings of twa
differeen waveforms.

Delay time

The time hetwesn the trigger event and the acquisition of post irigger data.
Digitizing
o process of comverting 4 comimous asalog signal such as 2 waveform o a
Wl o discrete nuimbers representing the amplitude of the signal at specifie
soings i e, Digitizing i composed of two sleps: sampling and quuntizing.

Bisplay system
‘It part of the oscilloscope thet shows wavetorms, measursmonts, conirol
nedoaws, stins, ad orher paramersTs,

Yt

Dragging
The wer pf & sur touch paned selection by moving your finger
without remeving it from the sereen, The selection that s activared is the fast
e thal vou ouching belore removing your finger

Bual Grazicule
A display with two wraticuies
srapieule,

h one is haif the height of the single

Glogsaty-3
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Automatic trigger mode
A trigger mode thay causes the oscilloscope to automatically acquire if
triggerable events wa not detected withiz a specified time period.

Autoset
A fanetion of e oscilloscops that astomatically produoces a stable waveform of
asalbile size, Autser sets up front-pancl controls based on the characteristics of
the sctive waveform A secceseful awioses will set the volts/div, fime/dy, and
trigger level 16 produce a coherent and stable waveforn display.

Average acquisitioa mode
in this meds, the oseilioscops acquires acd displays & wavetorm that is the
averaged result of severat acquistiions. Averaging reduces the apparent noise.
‘Phe oscilloscope acquirss Gats as in the sample mode and then averages it
weomiding (0 a specified number of averages.

Averaging
Displaying a trace thau is the combined result of several acquisitions, therely
Teducing APParent aoise.

Bandwidth
The highest Frequeacy signal the oscifloscope can dcguire with no more thaa
4 dB {707} attesuariog of the original (reference} sigaal

Barst width
A timing measurement of the duration of a burst.

Control knol
see Knob

Channet
Oune type of taput used for sigaal acquisition. The oscilloscope has four
chunaels.

Charael/probe deskew
A zelative time delay for each chanmel. This lets vou align signals fo
compensate for the fact that signals may come in from cabies of differing
Jength.

Channel Reference Indicator
The indicater on the left side of the display that points to the position arvund
which the waveform contracts or expands when verical scale fs changed. This
position i ground when offst 8 set to @ V; otherwise, it is ground plus offset.

Control window
A group of related controls for & major oscitloseope function that the
ascilloscope displavs at the right of the screen.

TRS&000 Serics User Manuai
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Edge Frigger
“Triggering ocowss when the escilluscope detects he source passing through a
specificd vokage Jevel in 2 specified drection {the trigper slape).

Envelope acquisition mode
A mode in which the escilloscope acquires and displays a waveform that
shows the variation extremes of severa} acquisitions.

Equivalent-time sampling (ET}
A sampling mode in which the oseope acquires signals over many
repetitions of the svent. These oscilluscopes use a type of equivalent-tite
sampling cafled rendom equivalent-time sampiing, which uses an infernal
clock that mins clroaoushy with respect wo the input signal and the sigoal
trigger. The uscilloscope takes sampics continuousty, independent of the
trigger position, asd displays them based on the time differznce between the
sample and the iygen Although the samples are taken sequentially iz e,
ahev are random with respec o the irigger

Falt Time
A measurement of the time it 1akes for the tuiling edge of a pulse to fall
Erom o HighRel value (upaeally 909%) to » LowRef value itypicaily 10%) of
its amplipude.

Freguency
A titning measurement that is the reciprocal of the period. Measured in Hertz
{4} whare 1 Hy = Leyele per secomd.

Gated Measurementy
A fraturs that duts you limit antomated measurements 1o a specified portion
of the wavelom. You define the arez of interest using the vertical cursors.

Ghteh pusttive rigger
Triggenng veeuss i e oscilloscope detecis positive spike widths iess than
the specitied glish time.

Gliteh pegative triggsr
£ the oscilloscape detects negative spike widths less than
ch time.

seilinscope detects sither positive or negarlve spise
o gliteh time,
GPB (Generad Purpose 1nteeface Bus)

soool that allows ¥ou to vonaect mukiple

ke lines.

TINSAUDG Sedes User Manuat
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Grageule
A grid on the display screen that creates the horivontal 2nd verfical axes. You
cam use it to visually meusure waveform parameters.

Ground {GND} enupling
Coupling option that disconnects the input signal from the vertical system.

Hardeopy
A lectrogic copy of the display io 8 format useable by a prister of plotter,

#i Hes acquisition mode
An acguisition mode in wiich the escilioscope averages all samiples taken
during wr acquisition uterval to create 3 oo point. That average results in
3 higher-sesolution, lower-bandwidth wavsfom. That mode oply works with
seal-lime, noa-interpolated sampiing,

High
e value used ay 100% in awsomated measurements {whenever high ref,
raic rof, xad o ref values are needed os in ff time and cise me measure-
ments). May be calculated using wither the min/mix or the histogram
method. With the mindmax method (most wseful for genend wavetorms), i35
Ve maximars vale found. Witk the histogram method {most useful for
pulses), it refers w0 the most common valug found above the mid peint.

Holdoft, trigger
“I'ne rime after o trigger signal that etapses bafore the trigger circait will
acuept another tigger sigual. Trigger holdoff helps ensue & stable display.

Herizonial acquisition window
“The rage of the segraont of the iaput signal that the acquEsition system
ACCLAS.

Harizontal bar cursors .
The two horizont bars that you pesition to measure the voltage parimeters
f o waveform, The osciiloscope displays the value of the setive {moveabie)
cursor with respect o ground and e voltage value berwee the tars.

Heriztal Reference Point
The soint about wiich the trace is expanded or contracted when horizontal
size ndjustments ane made. The horzontal Teference print remalns anchored
15 the rest of the Tracs grows ur shriaks around it

Initiabize
Sutting the oscilloscope to g coraplately knowa, default condition.

Tnterpeiation
The way the oscilloscape calculaies vabues for record points when the
astittnscope canadt acquire all e poiats for 4 complete record with a stagle
trigger evant, That condizion ocours when the oscitinscope is Timited 1o real
titne sampling and the time base is st to & vilue that exceeds the effective

Glossary-5
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Muximuem
Amplitade (voltage) measureinent of the maximut amplitude, Typicaily the
oSt positive peak voltage.

Mean
Amnpli fvoltage}

waveform.

of the arithmetic mesn over the eatire

Measurement
An automated aumenic readout that the osciiloscope provides direetly fiom
the displaved trace in real me, without Operitor intervention.

Meusuremment Parametes
Cine of several corrols that the oscilloscope aperator can exercise over the
AuEOIArd My aSUreINent proeoss.

Messurement Siatistics
The accwsulation of & bistory of individual measuremen readouts, showing
the meey and sandard deviasion of a selected number of samples.

Measurement Tracking .
The process of automatically sdjusting the measusement parameters 1 reflect
chaoges in the fmee.

Mipimuzm

Amplitude {veltage}
most asgasive peak veltage.

of th wmini plitude. Typicaliy the

Muitipurpose knokbs
Fron-panel knobs you can use to change the value of the assigned paraineter

A loyge {Bpolaan) faretion in which the onte of the ANI funclion is
complemanted (tru2 becomed false, and false becomes el On the
ape. that i3 @ trigger logic patem and state function.

e

Megative duty ¢
A timing measursimen! repressnitng the ratio of the negative pulse width to
shie sl penotl, xpressed as @ percentage.

Neggadi ve pvershont megsurement
Agnpiinade (voltege) treassrement.

o T00%
s

N gditres,

varshoot =

Low -
T

MNrgative wuith

ot 0F the distaace (Hrme between nva ampiitude
el MR Tdefault SO%) and rising-sdge MidRef (default
: pulse

Glossary-7
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yurmple Tate of the oscilloscape. The oscilloscops has two interpalation
options: finear of sinfxhix interpelation.

Lincar jnterpolation caleulates record points in a straight-line fit berween the
actual values acquired. Sin{x)x computes record points in a curve fit
batwern the actual values acquired. It assutmes ail the interpolated points fall
in their appropriate poiat in fime on that curve.

Tntensiy
Display brightness.

Interleaving
A method by which these uscilloscopes attain higher digitizing speeds. The
wscilloscope appliss the digitizing resources of unuged channels (that is,
channzts that are turned off) to sample those (hat acg in use (terned on).
Table 3-3 on page 3-32 lisis scquisition rates vs, sumber of channels that
are o

Hoob
A rotary coptrol.

Eneb Resvhution
“The amount of change caused by cach olick of & knob.

Live Waveforms
Wavetoras that can update s the soquisifion system updates them, Channel
waverorns wre live waveforms; reference waveforms are not. Math
waveforms are Hve if they contatn Hive waveforms in their expressions: Chi
+ Refl defines a live math waveform; Refl + RefZ does oot

Laogic state trigger
The vseilloscope checks Sor defined combinatorial logic conditions on
chantets 1, 2, and 3 o8 b transition of chanmel 4 that meets the set slope and
shreshotd conditions. If 188 sonditions of channels 1, 2, snd 3 are met then
the oscilloseope trggers.

Logic pattern wrigger
The cscilloseope tigyers depending on the combinatorial logic candition of
chasnels 1, 2,3, and 4. Aflowabie conditions are AND, OR, BAND, and NOR.

Low
The value used 3s 0% iz a ik T ts (vt
vef, and low ref values are seeded as in fall Hime and rise time measure-
ments). May be caloulated using cither the ruip/max or the hisogram
et With the minmax meshod (most useful for generai waveforms), it is
the mimmsn Ve Found. Witk the histogram method (most vseful for
pulses), 1t refers o the most Gommon value foond below the mid potat.

high ref, mid

TDEG000 Series Tiser Manual
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Normal trigger mode
A mode on which the oseilioscope does Rot acquire a wavelom; record
untiess 2 valic irtgger pvent ooouss, It wais for a valid trigger pvont befose
acguiring waveiorm data.

NOR
A fagte (Bookau) fanctinn in which the output af the OR function is
complemented (tra¢ becomes faise, and false becornes true). On the
oseilluseape, that is a trigger fogic patrers and state function.

OR
A Jogic (Boolean) function in which tee output is true if any of the inputs are
tene. Otherwise the output is false. On the oscilioscope, that is a trigger logic
pavem and state fugction.

Osciltoscope
Au instrument for making a graph of twe factors. These aie rypically voltage
versus Hme.

Peak Datect scquisition mode

A mode In which cilloscope saves the minlmum and maxiogom
spias over two adjpcsnt auguisition intervals, For many ghitch-free signals,
qede 1 indistinguishabile from the sample mode. (Peak Cotect moxle works

with real-time, soa-iawerpolation sampling oy}

Peak-to-Prik
Aqrptitde {voliage) mussarement of e shsolite differgnos between the
magizun and misimuwn amplide.

Period

A thsning measurement of the 1ime covered by vue compiete signai evele. it
s the seeiprocal of freguency dnd Is measured in seconsds,

Persistence
wrmeunt of time a dots poiat remains displayed. There are three
usteaue modes availabie i the osciloseope Variable, Infinite agd O

i Bt iaceli it Een T waveiomis af the amount ons izads vr
vener in dme. PL « eypressed in degrees, where 360° comprise
de of vie of e waveforms. Waveforms meas shouid be
weney of one wavetorm should be & hurpronic of the oer.

Positive duty creke
A i asurement of the ratio of the posiive puise with to the s
geedf 48 4 peusTage.

TDSEO0 Series LUser Manual
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Positive overshoot
Amplitade (voitage) measurement.

Max —~ High

e X 100%

PusitiveGvershoor =

Positive width
A tinyiog messurement of the distance (tine} between two amplitude
points - risiag-edge MidRef (default 309%) and faliing-cdye MidRef (default
S(HE) - o 7 positive pulse.

Posttrigger
The specified portion of the waveform record that contalns data acquired
after the trigger event.

Protrigger
The specified portion of the waveiorm record thal contains data acquired
before the irigger svent.

Principal Power Switch
The master power switch Jocated on the rear panel of the oscillesenpe.

Probe
An nsalloscope nput device,

Prabe compensation
Adjustinesst that fmproves Jow-frequency response of a probe.

Pulse trigger

A tAggee inode in which triggering ocours if the oscilloscope Hands a piise,
recitied polarity, with a width between, or optionally cutside, the
wser-specitied tower amad upper time limits.

Quantizing
The pricess of converting an analog input that hus beea sampled, such as 2
voltage, 1o a digital value,

Regl-time sampling
A sampling mode where the oscilloseope samples fast enough to completely
{3} a wavetorm record From a single trigger event. Use real-time sampling t0
capture singie-shot or ransient svents,

Record length
T specified number of samples in & waveform.

Reference memory
Memuey {2 oseifloscope nsed 10 store wavelvms oF seitings. You ¢an use
hat saveform dais later for processing. The ascilioscope saves the data sven
when the oseilloscepe is tumed off or unplugged.

Glossary-2 Giogsary-14
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Reference Waveforms
Wavefonms that &7e static, aot live (see lve waveforms). Reference
waveforms are channel or math wavelorms that you save to refereaces. Once
saved, they do not update.

Rise time
“The time i takes for a leading edge of s pulsy 1o rise from a LowRef value
etvpically F09) 1o a HighRef value {fypically 26%) of its amplitude.

RMvis
Awplitude (voltage) measurement of the true Roof Mean Square voltage.

Runt trigger
A mode is which the oscilloscope triggers on 4 runt, A runt is a pulse that
crosses oae threshold byt fails to cross a second threshold before recrossing
the first. The crossings detected can be positive, negative, or either.

Sarmple acpisition mode
The nsoilloscope creates a record point by saving the first sample during
each auquisition inrerval. That 3¢ the defult mode of the acquisiton.

Sample interval
The tirae ioterval belween successive samples in 4 time base. For real-time
Qugitizers, the sampie inzrval is the reciprocat of the sample rate. For
cquivaient-time digitizess, the rime interval between saccesstve samples
represents squivalent tiae, net real time.

Sampling
The process of capturing en analog inpat, such as a voltage, at a discrote
point in time and holding It constunt so that it can be guaatized, Tweo general
methads of sampling ave: real-time sampling and equivalent-time sampling.

Serscn rext
Lines displaved on screen that you ase o indicate measwrement reference
Tevels and poinss that an sutomatis measuremet 18 using 1o derive the
measurement valae.

Hetting
The suze of the front pasel and system al & given time.

Setup control window
A geoug of selated contrals for @ maor oscilloscope functien that the
osuillosenpe displays acoss the botrom of the screen.

Selup/Haoid Lrigger
A mpode i witich the oscilloscope iriggers whes a data source changes st
withia the setup or hold time refative o a clock source. Positive setup times
procede the cloek edge; posttive hokd fmes Foliow the ciock edpe. The dock
edge may be the rising or failing edge.

TDSE000 Series User Manual

Selveied waveterm
The waveform on which all measurements ars performed, and whick i
affected by vertical position and scale adjustments. The light aver one of the
channel selector butions indicates the current selected waveform.

Slew Rate trigger
A mode in which the oscitloscape triggers based on bow fast & pulse edge
traverses (siews) between an upper and jower threshold. The edge of the
pulss may be positive, negative, of either. The oscilloscope can wigger on
slew rates faster oF siower than 2 user-specified rate.

Slopie

The direction 21 a point on a waveform. You can calenlate the direction by
puting the siga of the vatio of change ix the vertical quaztity {Yywhe
in the hosizontal quantity. The rwo values are rising and falling,

0!
ching

Stazistical Measurement
An antomatad measurement that is dertved from coltor graded waveform data
amd is based o histograms cemputed af the crossing fwvels. A staristical
measurement ¢an be selected only d6 color graded displ v mode.

Tek Secure

“Fins feature erases afl waveform and setop memory loc
¢ repfaced with the factory setup). Thes {t <
wre, This festure finds use where this o
rity sensitive data. such as bs done for

ns {setup memories
cation 1o verify
scupre i used to gather

arch o development projects.

Time base
The ser of parameters that tet you define the e snd horizontat axis
areributes of & waveform record, The time base determuges whes and bow
ong o acquire seord poIRLs.

Tisnenut trigger
A trigger mode in which wiggering oocurs if the oxcilloscops does NOT Hud
a pulse, of the specified polarity and lovel, withia the specified time period.

Trace .
Ihie visible representation of an input sigeat or combination of signais.
ldenticat o wavelorm.,

Trace Expression
The deflniticn of what the frace dispiays. It san include ope or more chanaeis
combined anthmetically and modified by tunctions.

Trigger
“An svent that marks fime zero in the waveform record. [t resutls in aoquisi-
tien and dispiay of the wavafonn.

Glossary- 11 Glossaty-12

Trigges levet
The vertical levet the triggey signal must Gross 10 generale 8 tigger (on sdge
trigger modej.

Vertical acguisition window
The vertical range of the segment of the input signal that the aequisition
systern aoquires.

Verticat bar cursors
The twe vertical bars you position 1o measere the time parameter of 2
waveform record. The oscilloscope dispiays the valge of the active (move-
abie) eursor with respect o the triggoer and the fime value between the bs.

Yaveform Lo

“The shape or forn (visible wepreseatation) of a signal.
Wavetormn ioterval

The time interval between record points ss displayed.

YT format
The aomvestional oscilloscope display format. It shows the voltage of a
waveforn recovd {on the vortical axis) as it varies over time (on the
horizontal exis).

TEYS600 Series User Manual
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<, A frigger cantrol window, 3-33
», A Trgger control window, 3-53

Numbers
1 Rogen: Setup Flis 1, D=2

A

A Bvene {Maia) Trigger Setup, D3
i tap, 3-73
A Only, A Tepger control window, 3-73
A Then B, A->B Seq Tiigger control
window, 3-73, 376
ATagger
Hotdolf, 3-43
Level prosets, 3-34, 345
Trigger When, 3-63
A Trigger Lon(ml window, 332, 3-34, 338, 3-61,

Llotk Source,

Dhatx Soarce, 3-67

Define nputs, 3-63, 3-66, 3-68, J-69
Define pattern type, 3-64, 3-66
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Sel 'I‘hmbﬂhk, 3-63, 3-60
9

Timer, 3 al

Traasitien, 3- :8
Trig Delay. 3-
Trigger When, 3-64, 367

Width, 356
A trigger control window, 377

B Trig Levei
B trigger level, 3-76
Trig Event,
Trigger event
A-¥ Teigmer Sequence, O-3
About TOST00, T3-10
Absolne Referesse, 3-102
AC coupling, Gissany-1
AU e voltage. wrigger ieput, 3-34, 3-40
Access Vertiont Set Up Help, 3-12
Acoessoriss, 1-2%
agrnngt, -39
staadard, 128
wecegsory software, 1-11
cy. E‘-icx\saryd

sae Sampling), 3-27-3-32
Acguisition Cootrols
iting Controi Backgrousd, 3-27
Hardware, 3-27

suawm 4-22

e

Tndex

¢

Calibrate Probes, 31-122

Calibraw the Osmnosuope 3-118

Calibrazion [astructions, 3- 119

Calibration Seatus, 3-139, 3-123

Center, 3-145

ChL ~ ChZ, -0

Chi = CR2, -9

kL, ©nk .., A Trigget control window, 3-32, 3-34,

356, 3-58, 3-6%, 5-63, 3-66, 3-67, 3-68, 377

CR3 - Ché, D-%

Ch3 * Chd, D-9

CH3 signal outpas, 2-9

Chagned, Glossary-2, Glossary -6, Glossary -1
Readout, 3-50
Trigger inpat, 334, 3-40

channel, 3101

Chanpet contiguration, 3-27

Change reference indleater, Glossary-2

probe deskew, 3-124, Glossary-2

digitizer configarmtion, 3-27
shared korizontal window, 3-18
illstrated, 3-19
ossary-3

Leai pane
clear ail

3-07, -7

and Comditioning Your Signats, 3-3
g periphenis. 1-9

PPV AT Sarne Tear Mol

eonnectics 1o 4 network, 1-13

Contents and Index, D-10

Coatrel krob, Glossary-2

Control window, Glossary-2

353, 3-54, 358, 3-8, 3-63, 3-66,
567, 3275

A->¥% Seg Trigger, 3-73, 3-76

er, 3-77

Comroiiing Data Input and Output, 3-373

Copy. 113

Copy & waveform, 3-196

uapy Setugt, D3
r;vt.lam‘s 3 196

creading, emergency startup disk, 1-10
(mmn;. and Using Math Wavetorms, 3-127
raticide, 3-97

rcule, D=7

Cuzrfr
Curid Mossurements, 3-172
Cursur mens

r Costrots, D7
felale, D7

¢ Prsition, D7

idex- 3

Index

Canditien, 3-12

Equivaisn e Sampling, 3-29
Equivalent-Time Sampling, Hlustrawed, 3-31
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Imerleaving,
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Linear mtcrp(n:ttmrs, 331

Methods 1o Cheak and Eiiminate Altasing, 3-22

OFF (Real ?."uua Onk V), 325
Prak Detoct, 3-20

f\lumns., 3 22

3.22

ion mode, 3-30
ion, 3-30

{Average and E"waiupe only), 3-2¢
am(x);xn!:rwxamn 3-31
SN 324

ch chwnte DFF, 3-2¢
et an Acquisition Mode, 3-33

2.

et Acpisicion Modes, 3-23

tart and Stop Acyuisition, 3-26

tart Acguiriag, 3-26

siriieg, 1-26

nyls Acquisition, 3-36
28

inon mode, specteal math, 3-163
Loion Overviow, 3-27
on Proview, 3-81

index-2

Index

Thustrated, 3-22
reooghixing, 3-163
Amplitude, B-1, D-8, Glossary-1
Anatyzer Control Locks, 3-143
AND. Glessary -1
ANI). A Frigger comtrot window, 3-64, 3-66
elorms On Sereen, 3-100
Apnozated display, 3+ 106
Appearance, D-6
Applicatives
derivative maid waveforms, 3-131
tategrad math weveforms, 3-133
apphications, 112
Ares, B-i, -4, Ginssary-1
Atzepuatiog, Glossagy-1
Anenuation. ioput D4
AwtaBright, 3-92
Autpmated measurements, 3-200
of FET math waveforms, 3-164
Anpmatic Measutements, 3-99

fwr,r.agmg,
specteal math, 3163

B

B Eueat {Delayed) Trigger Setup, 2-6

5 'Trig Leved, A-»B Seq Trizger contral window, 3-78
B Trigger conwal window, Sowrce, 3-77

d .m'el A~>B Seq Trigger comtrol

rBAn.kimm Timeout, 3 93 D ¥

Bandwidth, D-4, Glossary-2

Hitmap, Hle formar, 3-188

Btackean-Harrls, 3-151, 3~153, 3-158, 5169
!'hm‘ Widih, B-§, -8

LAY, 3-37
FORCE TRIG, 3-45
SET LEVEL 7O 36%. 3-30
SINGLE TRIG, 3-48
TODM. 3-87, 3-88
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Castomer Feedback, D-10
Cusiomize Measuremaats, 3-100
Custornizing the disptay, 5-91

te Arua, B-1, D-#, Glossary-3
Cyele Mean, B-1, D-8, Glossary-3
Crele ®MS, B-1, D-8, Glassary-3

D

Daw, corteolling input and output, 3-173

Dara Input/Outpuy, 3-173
All Settings are Retaiaed, 3-174
Avoiding Setup/Waveform Mismatches, 3-174
Begia vour chart, 3-193

Bitmap. file f«)rmdl, 3188

Py
Distewe o Rofereove Wavefnrm File, 3~187

Diedeie the File. 3-187

130

weftam daza, 34154
it 3-8
om, 3-181

furmat, 3-189
1s formnat, 3188

index-4

sference Conzrol Window, 3-181,

Recall the Setup, 3-178
Recal) the Waveform, 3183
Reeall your setup, 3-179
Recall Your Wavefons, 3-133

emote Commuaaication, 3-203
Rewiming Cument Setings, 3-174
Save e File, 3-193
va the Setup, 3-175
va tae Waveform 10 a File, 3-182
Save the Waveform o a Reference, 3-181
e your serap, 3-177
our waveform, 3-182
and R»cmkmg 2 Sewp, 3-173

-182

Dita Source. & Trigger contrel window, 3-67
Dtz and tpmz
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Display, 3-93, D-7
disglaying, 3-202
Set, 3493
sefting, 3-202
DaweTime, on hardeppies, 3-202
~167
phing, Glossary-3
©ofSser, with matk wavgforms, 3-134
Drassign Mullpurpose Rnobs, B-16
Defauil Setup, How to execula, 3-11
Define Enputs. A Trigger coayol window, 3-
3-88, 3-69
Define pattern type, A Trzger coatral wiadow, 3-64,
R

386,

displaying waveforms, 3-82

Defuning
Pegree, 3-168

Deday.
DELAY butten, 3-37
Dajay measerement, Glossary-3
Mode Oa, D=4
- Glossary-3
67 ol window, 3-75
s After Time, 3-37
Detayed tripger, 3-37

Fhiw 1y 563 up. 3-75
Debayed triggereble o events, 3-37
Deleie Adl Refs, D1
alh wav»&)mﬂ 3-132

B 3-13L.
desization of, 3-132
mraceiduse Ty measuring, 3-132, 3-141
eecordt lemeh of, 3-132

E}ute ano‘ Time, D7
Sysiam, Glossary-3

sisphay
izing, 3-91, 3-92
ents, 380

mode, 3-92

persisience, D-6
sotiings, 3-91
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Sty
style:
display control, 3~81
Display conteol window
Dus, 2-93
Infigite Persistence, 3-93
Varisbie Persisience, 3-93
Yectors, 3-91
Disptay mean
Appearance, -8
Color Palene, D27
Cartors, D26
Cross-Hair, D-7
Display Dnute and Time, D=7
DHsplay Persisiense, -0
Displas D
Lxisplay Seyle, -6
Display Trigger T, B-7
Dos. {346
Frume, 137
Fuil, -7
Graticuiz $tyl, D=7
{arid, B-7
fnfaitc Persimencs, D6
triensifted Satmples, D-6
1.C13 Backlight Eaabled, -7
Linear, D=7
Munochrome Cray, D-7
Moaochrome Grees, D=7
N Pepsistency, D-6
Mermal, -7
Ojects, 0§
Scewen Text, Def
Sinf £
Specteat Gradiag, D-7
Temparatire Geading, D-7
wriable Prrsistence, D-6
Vaators, D6
Vegverorm Interpolation, -7
I)mp] v OnfGft, -1, D-3, D-9

the Dispiay Setup Ditog Box, 3-95

\(_,qu“‘lla 31 Peoview, 3-81
iz

the Zexom Seale and Posicion, 3-50
92

£ ?mxm
calor pasus,
Cuswmizable Display Elements, 3-92
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Index

Mezsursment, D-3

wer conol window, 3-52, 3-54, 3-36,

tion mode, Glossary-4
uiremenss, 14

r, D-%

e Agtn, D4

aampiing‘ 3-38

wlrrqa% Teterence, 340, B-10

F

Fall Time, B-1, -8, Glossasy-4
Falling edge, A Trigs window, 3-66, 3-68

st Setap File 1 -2
I Rets. D1
e D=1

FTYSA000 Series User Manual

PositionSeale, D1
Prm, D-2
Print Praview, D=1

bt Defaul! Setup, D-1
all Wim, D=1
Refergrice Sewwp, B-1
Raference Waveforms, D-1
Run Appiication, P-1
Save W r, D=1

\q.udm\m 2
Wavelorm, -2
fac pansl dm‘play. cleaning, C-1
Flmne? windaw, 3151, 3+ 153 3160
Flex
FOR( E TRIG b uum F 45

Fregquency, B~
gquency Domain {o

Indax-7

Index

Customize Gratienle & Waveforms, 3-56
astomizing the Display, 3-8
datz and time, 3-93
Lieflning and dispinying waveforms, 3-82
Diispiay eed / \-,stmnﬂ Conwols, 3-83

1

Explore the Zoum Controls, 3-86
3-84. 3-94

.;umzomatm\-mun‘ 3-82,3-84
Horizon! l Posuwm aud the Horizontal

hori mnmL -e,«.urd kerigth, 3-82
Horizonul Reteesnce, 3-8, 3-84
horizontal soale, 3-82

Horizonl Zoom, 3-99

Hurmml -scale dar, 3n30

~83, 393, 3-96
mghes, 3-92, 3-05

Operatans on Wavelorms,
Upc..xzsu.m et Tn'h.ﬁ Di

St Drate l:mi

Index-&

Index

$et Display Styles, 3-935

Set Horreontal THsplay Parameters, 3-85
St Up Zoom, 3-8}

See Vertieal Display Parameters, 3-8%
Sauing Zoom Controls, 3-87

Siarx)yy inerpolation, 3-94

Sinefryx, 3455

Tix Prisplay W
T Zoom Waveform,
Tipter %rs:r‘ 3-#%,

= 1n tie Main Gratieule, 3-85

Usiog Dispiay Controis, 3-91
Usiag the Dlﬁp“;» e Sl
Ll

USIBRE D Wit wive
Varlable Persistence, 3-93, 3 95 396

Vertical Zoore, 3-90
Wavetonm Display, 3

Bragging, Ghossary.3
Thal display ser

FUL, 3-53, 3-39, 362, 3-68
BCL, A Trigger lovel, 344, 345
Baze

Setap, D-5

srigger, 3-33, B-5, Glossary~4
Edit menu

Copy, B-3

apy Setup, D-3

Fuil Serees, D-3

Graticule, -3
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Hammiag window, 3-151, 3-152, 3-157, 3-169
Hannsog window, 3-151, 3-1532, 3-155, 3-169

Hardoopy, Glossary-3
Hardeooy Formars, 3-200
Hebars, -7
Help, 1-205
detaijed information, 3-207
For fn-deptit Contextual Overviews, 3-206
Herw 1o Use Cualine Hetp, 3-208
Tor Eanble Futl-Text Search, 2-208
help, how to get, 3-12
s T

vippars, P10
Haip on Window, (18

n mesie, {Angsary -3
B

Intex-8

Acquisition Window, {Hustrated, 317

Bar cuesors, Glossary-3

defay, 3-74

posidon, 337, 3-82, 1-82

ecor jength, 3-52

scale, 3417, 3-82
Horzontai cuesors, 3100
Hotzonta] offser, gverview, 3-16
Horizoura] Refy {1, 3-83
Horizonral ref! parint, (Hossary -5
horieosial soai 2

Efset, setting up, overview, 3-14
Regord Length ve. Sample Inteovat

Horiz ual et
Horzmzalias Setup, D4
Honzontal-seily readogt, 3-80

Lrage, printing, 3200
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Intesteaving, 3-32, Glossary-4
fatermal refarence, 2-10, D-10
tnerpolaticn, 3-31, 332, 3-92, 3-93, D7, Glossary-3

J

IPEG, file format, 3-188

K

Kaiser-Bessel window, 3-151, 3-152, 3-158
Kavb, Glussary -6
General purpose, (lossary-7
multipurposs, 3-11
resclution, (lossary -5
Trigger MAIN LEVEL, 3-37

L

1Labet, B-1, D-3, B-4

Label the Wavetorm, 3-181

LOD Backlight Bnabied, B-7

LU0 backlight tmeoat, 3-93, B-7

Level presers,
A Trigger,

Lovel, & Teigger control window, 3+53, 3+57, 3-62

$owel, Friggee, 3-37

cab input, 3-34, 3-40

Logie, ain T gger men, Puise, 3-36, 3-61
fow, B-§, Glossaly-&

Low Level, D24

iow method, 3-102

M

Magritade Speettim, D-9
Magnitude Verses Frequeney, 3-142
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Polarity, 3-54, 3-36, 33§, 3-77
Puise, 3-58, 3-61
Set w0 30%, 339
Stare, 366, 3-67
True for less thag, 3-03
True !nr more ihan. 3-65

Margias, praning,
Math, overview, 3-I27
Math colae, 3-37
Mash moo
Chi - hl, D9
Okl CaZ, D9
Chl - Chd, D-9
Chi * Che, -9
Display GoO, -9
Equation Edhor, D-9
Lapeh, -9
Magnitade Spegtium, D-9
Matk Serup, B9
Phase Spectrum, D-8
Pasition/Scate, B-9
Sat Matk Averages, D=9
Spestrat Contrats, D=2
Spectral Setep. D-9
Wath Setup, D9
Math Wavetorms, 3- 191

iy and s
Cursor B 'Mkag\m.ml_ma 3132
Detining Math Wavetorms, 3-128

‘-pm. ul Math Waveforms, 3-142
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Differentiation, 3-121
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3-137
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Positive duty eycle, B-2
Positive overshoor, B-2
Posirive widih, B-2
Propagation delay, B-1°
Rise Thne, B-Z, Glossary- 10
M3, B-7, Glossary-19
StdDey,
tershoet, GGlossary-7
orm Couat, B3
¢riussary -7, Giossary -9
raoy, Easuring
6

Measuring Waveio
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-

3-119.3-123
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Migh/Low Methed, 3-102
Hestogram, 3-102.3-1068

istogram Counting, 3-110

1 3 Stays On, 3-116
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i visw and measurement darm,
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Measure Pagt of 8 Waveform, 31401
Mueasurement Crating, 3-107
uremeent Selection, 3-101
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Patred cursers, 104
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Iadex

Sar Seale and Posttion, 3-33%
Source Depeadencies, 3-130
Sourees, 3—13

ke Aummaiie Messuremens, 3-140
Cursor Megsuraments, 3-141

To se Math Waveforms, 5-138
sty Math, 3-129

store Bitferentiatic

Wavetorm Integration, 3-133
math wavefpans, 3-301
MathCad, e Sormal, 3- 189
MathLab, fle format, 3-89
Max, 3 EG‘*
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1, B-2, D8, Glossary-7
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Burst Widrh, D-§
& Area. D-8

'uuue.luy D -8
Craung, D=8
Flgis Level, D8
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Hits i B
Lo Level, DB
B mum. D8
Ngar, D-&
Mang +-1 sLdDev, D-8

Preud Hies, D-8
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Peale o Peak, D-8
Peak-10-Peak, -8
Period, D-§

Phase, D8

Pos Duty Cyele, D-8
Pos Ovetshons, D-8
Positive Width, D=8
Reference Levels, D-8
Resat Hisograms, B-8
Rise Tirme, T8

RMS, -8

napshat, D-3

wefrd Deviation, P8

“akue

Walue Coam, -8

Vatee Mean, D8

Valoe Statistics, D-8

Waveform Fistograms, D=8

meat, -3, Glossary-7

; ude, B- 1, Glossary-1

Area, B-1, Glosszry-1

Trurst Width, B L

st width, Glossary-2

Agea, Bt

re. Glossary-3
L, Glossary - 3
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aneis, 3-124
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Awomatic Measurements, 2-104

¢, 3-114
Measueements, 3101

gograms, 3-116
wrs, 3-109
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Objects, display, D=6
OFF {Real Time Only), Acquisition Conteols, 3-23
Oftset, D=3

DC. See DU Oifset

vaptical, 313, 3-133, 3-134
Cubine help,
Sperating reguirements, 16
o Instablaion, D-10
options installasen, 1-13

&
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Opticaad aceessories, 1430
ptions key, D-10
Optioas list, D- 10
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ontrof window, 364, 3-65
Oriematon, pristing, 3-199

Gsellloscope. Glossary -8
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Overshoot,
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page previsw, 3-201
Pagy Setp, D=1
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PPk, B3

Pingleplay Software, 1-11-1-16

Polsrity and Width, A Trigger control window, 3-52,
3-54, 3-56

Bolacity, Main Trigger mena, 3-534, 3-56, 338, 3-77

Pos Dty Cyele, D-3

Pas Overshoot, D3

Postiiie, seah 32133, 3-134, B3

Pasitina/Scuke, D-1, -3, B-3, D-9

Pasisive daty cycle, B-2

Positive uvershoor, B-12

Positive Width, D-8

Positive width, B-2

Positive. A Trigger coatrol window, 3-52, 3-54, 3-35,

a1

CHossary -9

g off. 1-Y
powenng on, I-§
pralzrences, D-10
Prassigger, 3-34, Glossary-§
Principsl power switch, Glossary-9
Fring, D01
Pra Proview, 3-201, D-1

9%

wavelorms, 3-19%
Proby
Ageessories, 130

compensate tinting, 3123
Crmpensation, Glossary -9
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FProbu-channel deskew, 3-124, Glossary-2
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Product
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Radian, 3-168
Range, verticat Input, 313
Readout
Channei, 3-90
cursor, V-Bars, 3-172
Trigasr,
Real-ume samping, 3-20, Giossary -9
Recal] Default Setup, D-1
Recall Wim, D-1
Recalling a setug, 3-173
Recafiing 4 waveform, 3180
recemt setup fike, D=2
Record, acquisitlon, shared by alf chanoels, 3-18
Record Longth, 3-17, 382, 3-143, Glossary-%
defined. 5-28
derivative math waveforms, 3-132
imtegral math waveionas, 3-13¢
, 3151, 3-152, 3-136. 3-169

Ieuais dethod. 3-102
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Sepup. D-1
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felation Methods, 3-103

Relative Re r.mm:e, 3102

Rastease MNotes, fos Plug & Play Software, $-21
Raencts communicatdon, 3-203
'\-&ensummcnts, 3105

3-8, Glossary-10
A Trigger conurol window, 3-56, 3-68
-8, arg- it

Applicaties, D=1
TOF, 334
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wcquisidion mode, 3-163
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Allssing, 3-
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andwidth, 3-170
Biackman-Harris, 3-151, 3-153, 3-138.
Cervar, 3-146
center froquency, 3- 07, 3-172
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Defining Spectral Math Wavefomms, 3-142

Detinition of gate paratmesess, ilustrated. 3-145

degres, 3-168

Display the Math Control Window, 3- 165

lay the Spectral Waveiorm, 3-166

G143, 3-170, 3-17.
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144

watiop loss for a Hanning Window
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Restanguiar window, 3- 151, 3-132, 3-154, 3169
seducing noise, 3-168
Refarence Level, 3- 148
Reference Level Offse, 3-143
resolition, 3-143, 3-173
Resutution Baﬂd’wiu‘!h, 3-346. 3178, 3171
samgle vate, 3-170, 3-171
e 2168
Scallop Foss, 3-132, 34153
Spiect a Predefined Speetral Analysis Math
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Select & Spectral Wavefoem, 3-1066
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H o Wingow Type, 3-169
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ale, 3-167
168
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Rum Setup, D-3

Rant trigger, 3-47, D-3, Glossary-10¢
‘How 1o et up, 3-34-3-78

Runt, A Trigger contt window, 334

5

0, 3-24
Sample acquisition made, Glossary-10
Sampie interval, 3+17, Giossary-10
defimed, 3-28
Sample Rate. Maximom, 3-32
Saraples, number of, 321 -
Sampling, 3-29, Glossary 16
wodes, 3-28-3-30
IS fned. 3-27-3-32
process. iltustrated, 3-38-3.32
Sampling and acquisition mode, 3-30
Save format, Export, 3-1383
Save Wim, O-1
Savinyg a senp, 3-173
Saving 3 wavefoms. 3-180

u:mcdl 3-133,D-1,0-3
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o btgml Chamnet, 3-7
i inserpolatica, 3-93
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SetTime & Date, D-%
Set o 10'73 Maia Trigger mena, 3239

T ontral window, 3-59
Sar b ¥TL, A Trigger control window, 3-59
Ser Vet Acquinzon Window, 3-8
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Trigger coatrol window, 5-63, 3-66

Set/Hold Frigger, 3-50
Setting, (Hossary-i0
Sexing Acguisition Contrats, 3-19
Sening verrival range aad position, 3-1%
Setup
eontrol window, Glossary- 10
dusi display, 1-14
e, -2
recalling, 3-193
saving, 3173
Setup/Hold $etup, 1243
SetepHold rigger,

How 3 see up, 3-67

Positive serep or hold times, 3-50
Trigger poiat location, 3-3¢

own, -2
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ger conttol window, 3-52, 3-54, 3-36,
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Souree, B Trizger control window, 3-77
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Specifications, D11
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smuml Math
3B JYW in bins, 31532, 3153

TD&4000 Serjes User Manual

wrwran phase, 3-168
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3 e gate controls, 3-144
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ng the Phase coatrols, 3-149
Using the time controls, 3143
Using windaws ko filter, 2151
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Window Fuactions, 3-142
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Tirme, D-2
get currant, 3-202
Time base, Glossary-11
time cutsor readout values, 3-111
Time Domaia Controls, 3-142
mebase, 3-83
Tineout
A Trigger contral window, 361
wigger, -3
“Thrseout trigger, 3-48, 3-61, Glossary- 11
s, 3-61
Thaner, & £ control window, 3-61
“To Autoser the Oseillascope, 3-18
T et ors Help, 3-12
t ths Oscitloscope, 3-11
3-81, 3-54
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Width, J-48, 3-35, 3-56
Trigger after &, 3-75
Trigger eveats, 3-76
Trigges afier time, 3-75
How 0 se1 ap, 3-75
Trigger and Display, 3-6
suonLs, A~>B Seq Trigger eontrol

Frigger evel marker, 3-93
Trigger MAIN LEVEL knob, 3-37, 3-39
Frigger meny
A Hvene (Maio) Trigger Setup, D-5
AerB Trigaer Sequence, D=5
B gvant (Dedaved) Trigger Setup, D-6
Comrn, D5
Commm Trigger, DeS
Edge, D=§
Fdge Setup, -3
filizch. D=3
Giteh Setug, D=3
Toidott, D-8
Logic Pasiern, D=5
Logic Panern Semp, D=3

Qmu{ Seleat, D3
Ran/Seop, D6

SerupfHald Setu, D-5
Fimequ, D-5

Wideh Setup, D-3
dgper Dverview, 3-33
portite, deflned, 3-28

1 is <, A Trigger contrel windaw, 3-80
atime >, A Trigger control window, 3-60
Trigger When, A Trigger conrof window, 3-84
Trigget, delayed, How o set up, 373

Trigger, gtitch, How 1o set up, 3-52
Trigger, runt, Hlow to set up, 3-54-3-78
Trigger, shew rate, How 1o set up, 3-38-3-78
Trigger, imoouy, How to setup. 3-61
Trigzer, wideh, How to set up, 3-55-3-T8
Triggesing

advaneed, 338

advanced Triggedng, 347

Define Inputs, 3-66

Defire Logic, 356

Defing the Clock wum and Edge, 358

Define
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ed 38
Glizeh Trigger, 347
Horzoaral Position, 337
logic trigges deAnitons, 3-4%
overtlew of,
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Rune Trigges, ]
Sclect Gliseh Triggening 3- - 52
Select Runt 3.54
Select Sy 'vllOld Triggeving, 5-67
Select Sate Triggering, I-66
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Seleet the

Selecl the Sourcs, 3 %“ 3 54,3 <6 3.58,3-61
Scm.t meais Triggeriag, 3-61

S the Dar, Clock Levels, 3-68
Set the Leval, 3 3-57, 342

Set the Setop and Hold Times, 3-6%
Fet the anhmds. 3-35

od Pattarn Trigasr, 3-65
Level Presets, 3-45
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o Detine the I.JOEJQ 3-64
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Deskew, -4 Wavedorm acom, 3-28
Dispiay qu(}ﬁf‘ -3 definition applied to ali thannels, 3-18
illustrazed, 3-39, 3-113
zpv:ural source, lony versus short, 3-143
":.;[aoc:!Suale, -3 Wavatorms
Brobe Cal, D4 and zeom. 3-87
Termination, P-4
KU , -3 2
Zorsty Comtrols, B3 349
Faorarr Seeep, T4 v-7, Glossary-9
vertical offser, 3-32 sor control witdow, 3 56
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Nerioal }ange‘ digcussion on setiing, 3-13
i sigie, 3-82 i
Wertical scake and offest HsM w0 ser g, 3-33-3-78
ilbestraged, 3-15 Window, 2-151
Lges Gy, Jud Rlackinan-Harris, 3~ 6%
Vertical set ap, purpose, 3-4 characreristics of, 3-151
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Varical window, overview, 3«12, 3-13
rd, contrel window, 3-173, 3-180
sid undsrrange points, 3-13
L 3= 13
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W cristics, 3-152
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1, 3-188
isplayimg, 3-79 Y
exprrting, 5-158
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Zoom, 3-51 3-87-3-98, 3108
Zoon muiy, Reset Zoom Factors, 3-91
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e Trigger Sope, 3-39
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Set Level, 3-3¢
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1o Set Thresholds, 3-63
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