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This section begins with a general description of the traits of the TDS 3U0B.
GI0B and TA Digliieing Oseillescopes, Three sections {ollow, one lor cach ol
three classes of traits: nostinal traits, warranted cleoacterintios, and tvpiced

et ereristics.

The TDS 3008, 6008 and 7004 Digitizing Oscilloscopes are portable, four-

channel instruments snitable for nse in a variery of 1est and messirement

allae 71 licie bay faarnrac
T - 11 L=} e T L 4w

Feature TDS 6006 TDS 700A
Digiiizing rate, maximum TDS 6846 5 GS/'sonea. ofd ok TDS 7B4A 4 G5/
TDS GROB: § GS/s onea. of 2ch TDE 5408, 7d4A: 2 G5/s
_TDS5 6448 2.5 GS/s on ea. of 4 ¢h | TDS 820B, 724A: 1 GSis
TDS 620B: 2.5 G&/s on ea. E-f 2ch [ Opt 1G, TDS 5408, 7ddh;
simultanenushy 1 GSfe
Araina hondoidth 1 Uz pe THC 2ot 2040 and TOAA
Alidiuy DAl il Fand i 1L ROV, DO Cr, gl U ¢ 0dA
500 MHz on TDS 520B, 5408, 6208, 6448, 724A and 7444
Channels Faur, each with 8-hbit resolution

A'cquisition_modes

Trigger modes

Sarnple envelope, peak detect Sample velop g, average,
d average high-resaiution. and
peak-detsct

include: edge, logic, and pulse,

Video trigger, with option 05, modes incluge:
NTSC. SECAM, PAL, HOTY, and FlaxFormat.

- TDS 520B, 5408, 6208, 6806: Monachrome
TDS Eidr-’iB EiBliE ?24A T44A, ?84A Cnlcr

| Full GPIB prog rammamhty
| Hardeopy outpui using GPIB, R5-232, or Cerirenics poris
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General Purpose Knob

T1Tze o combination af front-tane] boitons il o] one-se e e o conkeol
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isplays a main menu of rebated Tunctions, such as coupling and
the botiom of the screen. Pressing o rmain-menu buiion, such as coupling,
displays a side menu of scitings for that Tunction, such us AC, DC, or GND
(ground} coupling, at the right side of the screen. Pressing a side-menu bution
selects a setting such as TC.

On-screen readouts help you keep track ol the settings for varlous functions,
such ey verlical and honzontal scale and trigger Tevel. Some readouts vse the
cursars or the automatic parameter cxtraction feature (Called mensure] to display
the results of measurements roade or the status of the mstrument.

Assign the general purposc knob o adjust a selecled paruneter lunction, More
aqueickiy change parameters by wopeling the SHIFT buten. Use the same method
as for welecting u function, except the final side-menu sclection as<igns the
general purpose knob o adjust sorme function, such as the position ol migasure-
ment cursors on screen. or the setting for a channe! e rain.

The user interface also makes use of a GUTL or Graphical User Interfuce, 10 make
setting functions and interpreting the display more intuitive. Seme micnus and
status are displayed usinyg iconic representations of function scttings, such as
Lhose shown here for full, 250 MTEz and 20 MH7 bandwidth. Such icons allow
yau to more rcadily determine status or the available sellings,

TES Fumily Performance Verification and Specifications



Specifications

Horizontal System

Besides these channels. up Lo three math wavetorms and four reforence wive-
furms are available for display, (A math waveform results when you specity dual
wavetorm eperations, such as add. on any two channels, A reference wavetorm

I

£ waveform in o relerence memory

There are three borizental display modes: main eniy, man intensified, and
delaved only. You can select among vurious horizontal record lengih settings.

A feature called “Fil (o Sereen”™ allaws you (o view entire wavelorm records
within the 10 division sereen arca. Wavelonins are compressed to it on ihe
screen, See lable 2 2.

Table 2-2: Aacord Length vs. Divisions per Record, Samples per Division and
Sec/Div Sequence
Divisions per Recorg
Sample/Division (Sec/Div Sequence)
:Fittp Screen ON
Fit to Screen OFF ' (Sample/Div & Sec/Div
Record Length 50 {1-2-5) Sequence varies)
200 10 divs 10 divs
1000 20 divs 10 divs
2500 50 divs ~ [1odws
5000 100 divs 10 divs
15000 ann divs 16 divs
50000 (TDS 50087004 only) 1,000 divs 10 divs
75000 " 1,500 divs 15 dive
(TDS 500B/760A opt. 1M only)
100060 2,000 divs 10 divs
(TDS GOOBS700A opr 1M anlyt
130000 ' ) 2 600 divs  |1adive
(TDS 0087004 apt. 1M only)
tfor TDS 5208 & 724A, 1 or 2
channels oniy)
250000 5,000 divs 10 divs
{TDE 520B/7244 opt. 1M only,
* channel,
TOSG 5408, 7444, 784A opt. TM
only, 1 ar 2 channels))
500000 (TDS S208, 7444, 7B4A 10,000 divs 10 divs
opt. 1M only. 1 channed)

TDS Family Perlormance Verification and Specifications 2-3



Lan.

wer ek b

[T

Specilications

Trigger System

24

S A 11

Both the delaved enaly display and the intensitied zone on the main intensilied

amcunt of me.

The triggering system supports a vared sel of leatures for irnaacring the
signal-sequisition system. Tegger signals recognized include:

W Edge tmain- and delaved-trigger systems): This familiar tvpe of triggering is
tully canfigurable lur source, slope, coupling. mode (auto or normal), and

holdoif.

Logic imain-ingyer system}): This type of triggering can be based on pateern
(asynchronous) or state (synchronous). In either case, logic triggering is
configurable for sources. for boolean operators to apply to thase sources. [or
logic pattern or state on which o trigger, for n1ode {auto or normal ), and for
holdoff. Time gualilication may be selected in pattern mode. Another class
of lagic tngger. scrup/hold, iriggers when duta 1n one trigger source changes
stale within the sctup and hold thimes that you specify relative 10 g clock in
another trigger source.

B Pulse (main-tngger system): Pulse triggering is configurable for tripgering
on ruat or glitch pulses, oF on pulse widths or perieds inside or outside limits
thal you specify. It can also trigger on a pulse edgce that has 4 slew rate lasler
or siower than the rate you specily. The rimeour trigger will act when cvents
do st oceur in o deiined time period. The pulse trigger is also configurable
for source, polarity, mode. and haldoll,

B Video (with option 05: Video Trigger): Video triggering is compatible wilk
standard NTARC, PATL, SECAM, and TIDTV formats. An additional feamre
called FlexFormat ™ (flexible format} allows tie user 1o define the video
format on which to wigger.

You can choose where the trigacr point is located within the acquired wavelormn
record by selecting the amount of pretrigger data displayed. Presets of 104,
50 and Y0% of prerrigger data can be sciceted in the horizonlal menu, or the
general purpose knob can be assigned (0 sel pretrivger dara to any value within
Lhe 0% o % Timies.

TDS amily Performance Verification and Specilcations



Help

Autoset

Measurement Assistance

Cursor

TDS Family Performance Verification and Specificarions
3 P

You can specify o mode and manner 1o acquire and process signals that inuches
YOLIF MCISUTSment requirements,

m  Scleot the mode for interpolation (Jincar or sin (x)x). 'This can increase the
apparent sarmple rate on the wavetorm when the maximum real-time rae is
exvceded.

B Use sample, envelope. average and peak detect modes to acquire signils.
With the TS SOOR/TO0A. also use high-resolution mode.

B Set the acquisition to stop afier a xingle ucyuisition {or sequence of
acquisitions if acquiring in average or cnvelope modesh or after a 1imit
condition has been met.

m Select channel sources for comphance with limit tests, Yo can direct the
TDS to signul you ot generate hard capy output clihet 1o a printer or
floppy-disk tile based on the results. Also. you can create tenplates for use

m limit tests.

-t
L]
P
L)l

Help and autoset can assist you in setting up the Digitizing Oscilluscope to make

YOLT MEeasuraiments.

Help displays operational information about any Iront-panel centrol. When help
maode 15 in efTect, manipulating any front-pancl control cavses the Digitizing
Oscilloscope to display information about that control. When help is first
invoked. an introduction o help is displayed on screen.

HE 88 LA mnirgauctlim el =

Autosct automatically sets up the Digilizing Oscilloscope lor a viewable display
hased uon the input signal.

Once vou have set up 1o make your measurements, the cursor and measure
features can help vou quickly make those measurements,

o

Three (ypes of cursors are provide

for making paramctric mCdsureMments on he
R 1 [N (o N o 1 Y
Arsplayed Wavel Orimis. JOrLZanid

ar cirsars (11 Bam e

Cl'

Lot b 1
1

ers (rypicaily vollsy, Vertical bar cursors €V Bar} measure horizontal para
(typically ime or Itequency). Paired cursors measure hoth amplilude and time
2-5
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Measure

i
Digital Signal Processing
(DSP)
- Storage
i 2]
e,
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simultaneously. These are delta measwrements: thut 1s. reasurements based on
the difference belween [wo cursors.

i3orh H Bar and ¥ Bar cursors can abso he used (0 inake absolute measurements.
For the H Bars, either cursor can be selected 10 read out irs voliage with respect
w any channel’s ground reference level. For the ¥V Bars, the cursors measurc time
with respect to the trigger point fevent) of the acquisinon. The cursars can also

control the portion of the waveform on which auomatic measurements are made.,
For time measurgrnents, units can be either seconds or hertz (for | Aame!.

With the video tngger option installed (Option 03). you can measure the video
line nimiber using the vertical cursors. You can measure IRE amplitude (NTSC}
using the horizontal cursors with or without the video trigger opiton installed,

Measure can automatically extract purameters from the signal inpul o the
Digitzing Oscilloscope. Any four out of the 25 paramelers available can be
displaycd to the sereen. The wavelorm parameters are measured continuously
with the resnlts updated on-screen as the Digitizing Oscilioscope continues
to acquire wavelorms,

An important component of the multiprocessor architecture of this Digitizing
Orscilluscope 18 Tektronix™s proprictary digital signal processor. the DSP, This
dedicated processor supports advanced analysis of vour waveforms when doing
such compnig-imtensive lasks as interpolation, wavelorm math, and signal
averaging, It also teams with a custon display svstem to deliver specialized
Jisplay modes (Sec Display, later in this description.)

Acquired waveforms may be saved in any of Four nonvolatile REF (reference)
memorics of on ¢ 3.5 inch, DOS 3.3-or-later compatible disk. Any or all of the
saved waveforms may be displayed for companson with the waveforms being
currently acquired.

The source and destination of waveforms to be saved may be chosen. You can
save any of the four channels to any REF memory or move a siored reference
from onc REF metmory to another. Reference waveforms may also be written
it 4 REF memory location via the GPIB interface.

TI3S Fumily Performance Verification and Specifications
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measurements in o production or research and development envitonment Lhat
calls for repedive dag taking, Self-compensation and sclf-diagnoestic features
built into the Digitizing Oscilloscope to aid in fault detection and scrvicing are
also secessihle using commands sent from a GPIB controeller.

The oscilloscope can also outpul copies of Wy displuy using the hardeopy featare,
This feature allows you to output waveforns and other on-screen mfermation to
a variely of praphic printers and ploters from rhe TDS ront panel. providing
hard copies withoul requiring you 1o put the TDXS into a system-controller
cnvimnmcnt You can make hardeopies ina vangty of popular oniput formats,

< POX CTIFE Bl\ﬂ’ RIT.. FES. Intereaf, and BEPS mono or color, Yon can

L iF ole, i [B-NN Y LS LE S,

;

queue For priniig at a tater time. You can output sereen inlormaiion via GRS,

BS5-232C, or Centronies inigriaces.

The TDS 3008, 600B and 700A Digitizing Oscilloscopes offer {lesible display
options. You can customize the Tollowing atreibintes of your display:

B Coler{TDS 644B, TDS o84H, and TDS 700A): Waveforms, readouls,
graticule. and vanable persislence with color coding

B Intensity waveforms, readouts, and graticule

1 Style ol wavelorm display (s veclors or dots, intensified or nonintensified
samples, intinite persistence, and varlable persistence

-
-

B Dasplay format: xy or vt with various graticule selections including N1SC
be used with video trigeer (option (13)

This oscilloscope also provides an casy way 1o [ocus in on those wavelorm
features you want 1 examing up close. By invoking zoom, you can magnitfy the
waveform using the vertical and horizontal controts to cxpand i or contract) and
position it for viewing.

TDS Family Performance Verification and Specifications i
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This secnion contains a coliection of tables that {isr the various rresinaf Fraits
that deseribe the TS SO0H, 6008 and 200A osetlloscopes. Flecimeal and
mechanica] traits are included.

Nomanal trmis are deseribed using simple statements of Tact such as “Four, all
identical”™ for the trait “Inpul Channels, Number of,” rather than in tesms of
lirnits that are performance requiremicnts.

Table 2-3: Nominal Traits — Signal Acquisition System

Name Desgeription
Bandwidth Selections 20 MHz, 250 MHz, and FULL
Samplers, Number of TDS B4DB, 6448, 5848, 7444, T84A: Four, smultaneous
TDS 5208, 6208, 5808, 7244 Twa, smmultaneous
Dighized Bits, Number of § hits?
Inout Channels, Number of For - o
Input Coupling DG, AC, or GNI?_J____ _ - o
Input Impedance Selections ’ 1 MO ar k0 £
Ranges. Offsat 'h'altstw Setting Offset Range
- 1 mV/div - 100 my/div =Y _ -
101 enVidiv — 1 Witdiv e LAY
1.01 Widiv - 10 Vidiv 4100V
nang;“ ;ﬁsmﬂ-ﬁ x5 divisions
Ranga, 1 MO Sensitivity 1 mvidiv te 10 ¥idive
Range, 50 02 Sensitivity [ mvidivio 1 vidh? - '
' Displayed vertically with 25 digitization levets (DLs) per division and 10.24 divisions dynamic range with zoom off. A DL
is the smallest voltage level change of the astilloscepe input that can be resolved by the 8-bit A<D Converter. Expressed
as a voltage, a DL is equal to 1/25 of a division times the volts/division setting.

The sensitivity ranges from 1 mVidiv ta 10 Vidiv {fur 1 MLY) ar to T Vidiv [iur 50 n) inai-2-5 sequence of coarse settings

wiih Fit-to-Screen off. Between coarse seiiings, the sensitivity can be finely adjusied with a ressiution equai to 1% of the
more sensitive coarse setling. For example, between 50 mVfdiv and 100 m/div, the voltsidivision can be set with 0.5 mV

resolution.

1135 Family Performance Verification and Specifications 2-5
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Naonunal Trails

Mamae Description
Range. Sample-Ratel 3 TDS 684B: 5 Samples'sec to 5 GSamples/sac on four canrels simultaneously

TDS B30B: 5 Samples/sec to 5 GSamples/sec on two channels simullaneously

TDS 6448: 5 Samples/sac to 2.5 GSamplasisec on four channels simultaneousty

TDS 5208, 724A: § Samples/sec to 1 GSamplesisac when acquiring 1 channsl,
tc 500 MSzmplesisac when acquinng 2 chanrels

TDS 5408, 7444 & Samples/sec to 2 GSamples/sec when acquiring 1 chanrel
lo 15 Sample/sec when aequiring 2 channels,
ar ko 300 M3amplasisaec when acquiring 3 or 4 channels

fwith Opt. 1G. to 1 GSamplasisec when acouiring 1 charnal)

7 G:5 "ampie:‘ﬁs‘ec io 1 GSamplesisec when

hannel {3 1 G Sample’sec when acguiring 2 channals,
A
4

b e e e
LIIICII nmies

TOS 784A: 5 Samplessec to 4 GSamples/ser when acquiring 1 chanrel
to 2 G Sample/sec when acguiring 2 channels,
or to 1 GSamplesisec when acquining 3 or 2 channels o -

Ranga, Interpolated Waveform Raie®d TDS 600B: 10 GSamplesisec to 250 GSamplesisac

TDS 5208, 5408, 7244, 744A: 1 GSamplesizec to 100 GSamplesisec
TDS 784A: 2 GSamplesisec to 250 GSamplesisec

Range. Seconds/Division TDS 6008: 0.2 nsfdiv to 10 s/div
TDS 5008, 7244, 744A4: 0.5 ns/div 1o 10 sidiv
THROC FEAR M9 e dcdive b 4T addin
) o TR FOHA, UL Ty WY I T alidiy _
Hecord Lenath Selection 500 samples., 1000 samples, 25 —

Tha TDS 520B and 72 11&, alsnn

The TDS 540B, 744A, and TB4A alsp offer 50000 samples and, with its aption 10,
75000, 100000, 130000, 250000 (1 or 2 chgn_neis), or 500004 (1 channal) samples

[

The range of reai-lime rates, expressed in samplesfsecond, at which a digitizer samples signals at its inputs and stores
the samples in memory to produce a record of time-sequential samples.

The range of waveform rates for interpolated {or equivalent-ﬁme on the TDS ?DOA} wavelerm records,

N Ty e [ PRI g Ny Ly

ples fromi a single EEquih“m'“n O, On Epﬁnii&um products, the equivaient-time

2-10 TS Family Performance Verification and Specifications



Nonnnal Trats

raits — Triggering System

fName

| o, P U '\ p—
Description

Range. Delayed Trigger Time Delay

18 ngto 2305

Range, Evenls Delay

TOS 6008, 2 t0 10,000,000
TDS 300B/700A: 1 to 10,000,000

Range (Time) fer Pulss-Gircn, irstc1s

Pulse-width. Time-Qualified Runt, Timaout,

ar Slew Hate Trigger, Delts Time )

Ramnas Sotun and Mold for Feature : Min to max

T IHGG‘. \-'Ulu.-l LA | IR AP

TwneSeh indatd Yialation Trinaar [ -! SAR o ke A

i I\.-UULUHII Il o IFIRALIART Ilua\}l belup }lme —_ | UU []::’ I.U IUU i :Z‘I
Hold Time | -1 nsto 100 ns
Setup + Hoid Time [Zns

For Setup Time, positive numbers mean a data transition before the clock edge and
negative means a transition after the clock adge.

Enr Heald T mineitiva nombare mesn 2 dats transition after the cloek adoe and nenative
PAS 1A TR ’JUU'Ill‘Ullul'lu\llU T irk] 1 G WMk lfrh R AT Bl LA LT LD e R ASLARARE Al TR - Rl -
reans a transition hafora the clock edae

! oI ore e chILK edde

Setup + Holt Time s the algebraiz sum of the Setup Time ana the Hale Time
programmad by the user.

Ranges, Trigger Level or Threshold

Source Range L
A M hee sl 149 diicinne from rantar nf errean

Ial I}l' el el TS UINEDIH B3 DT kel Tl WF odrk il o

Auxiliaty HBY

Ling 1400V

Videa Trigger Modes of Operation
(Option 05 Videa Trigger)

Suppons the following video standards:

s NTSC {525/80] - 2 fieid mona of 4 field

i [

m PAL [625/50) - 2 field mono ar SECAM. 8 field

HOTY -

{787 5/60)

11050760}

{11 25/80)

{1250/80)

m  FlexFormal™ (user definable standards}

User can specify: field rate, number of lines, sync pulse widtn and pelarity, ine rate,

ard verfical interval fiming.

TDS Family Performance Venlication
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Nomianal Traits

A Rl aaiea ]l T HY

Tl e T [ o T T ¥
1dig £—0,; Naiiindl 1raits — Liapidy o

Name Description
Vidao Display 7 inch diaganal, wilh a display area of 5.04 inches haorizontally by 3.78 nches vertically
TDE 5208, 5408, 6208, 5208 Menochrame display
_ . TDS5844B, 684B, 7244, 744A, 7844 Color display
Video Display Resalution 640 pixels horzontally by 480 pixels verticzlly

el Feawion e A4 EMa miarmlp 04 Aliwoinen padbnens dgroiamn que e P T
AHYIZ W3] duie- Uiz, ‘+UI_-K -\JUI .|J AT, O AT ATIVISIN e, WTETR \.l 'U'IbIUI'Ih die I Ll !L.':',‘ F LI
TDS 5 UB 540B. 5208 & 6B0B: Sixteen levals in infinite-persistence or variable
persistence display

U’J

oS b445 684B. 724A, 7444, 7B4A
pdrblSIEl‘lCE Cllbpld}l' o

xteen coiods m infinite- -pergistence or variabiz

abia 2-7: Nominai Traits —

GPiB inferface, Output Ports, and Power Fuse

T
Name | Description
Interface, GFIB GPIB intarface compiigs with IEEE Std 488-1%87
. vt rfamas B 220 Be 2797 intarfaro roroaline with ELATIA EFA Halle sl
1 IS QLT | I oo Phid e TS WS TGS WL LS 1A 5 1ain Ullljl'lr
= Optional an lhe TDS 52408 and 5408
Interface, Lentmmcs Centronics mierface complies with Centronics imterface standard 5332-44 Feb 15877,
REV A
Interface, Video VGA video output. with levals that comply with EIA RS 343A standard. DB-15 connector
Logic Polarity for Main- and Defayed- Meqative TF!UE. High to low transilion indizates the frigoer oooumad
Trigger Qutputs
Fusa Rating Either of two fuses? may beused: 8 0.25" » 1.26" {UL 198.6, 3AG]: B A FAST, 280V or
afmmx20mm (IEC 1270 DA(T), 250 V.
5 1 Each fuse type requires its own fuse cap.

Table 2-8: Nominal Traits — Data Handling and Reliability

Name Desctiption

Tima Mato.Bolantion Morgalatila P otam lifa e e

PG, ke G LG ITA TR Ty DY D ST I I.HILLGIJ' e = o Talg

Memoryt 2

Floppy disk, 3.5inch, 720 Kor 1.44 Mbyte. DOS 3.3-0r- Iatercampanble

—— .

{optional on the TDS 5208 and 5408)

1 The times that reference waveforms, stored setups, and calibration constants are retained.

2 Datais

2-12
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Tahle 2-9: Nominal Traits — Mechanical

brad

ama
T

Ceaoling Method

Construction Material

Firizn Tupe
Weight

Farced-air circulation with no air filter, Clearance is regquirgd.

Chassis parts conslructed of aluminum allsy; front parel construcled of plastic laminate;
circuit boards congtrucied of glass laminats. Cabingt is aluminum and is clad in Tekironix

Blug vinyl material,

Tektronix Blue vinyl-clao aiuminum caiinet

Standard Digitizing Osciloscapo

14,1 kg (31 Ibs), with front cover,
24.0 kg {63 lbs), when packaged for domestic shipmant

Rackmount Digitizing Oscilescopes

14.1 kg {31 |bs) plus weight of rackmeun: pars, for the rackmountad Digitizing
Oscilloscopes (Option 18],

Rackmount conversion kit

2.3 kg {5 Ibs), parts only, 3.6 kg (8 1bs]. parts plus nackage fer domestic shipping

Standard Digitizing Cscilloscope

Height: 183 mm (7.6 in, with the feet instalied

ifidth: 445 mm {17.4 in}, with the handle

Depth: 434 mm (17.1in), with the tront cover installed
Rackmaunt Digitizing Oscilloscope

Height: 178 mm [7.0in)

Width: 483 mm (16.0in)

Depth: 558.8 mm (22.0 in}

i =
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This seciion Tists the varous wereanied oharacteristics that describe the
118 300R, 60OOB, und 700A Digitizing Oscilloscopes. Electoeal and environ-
mental characteristicy are incinded.

Warranted characteristics are described in terms of Guantifishle performance
limits which are warranted.

NOTE. In rthese tables, those weareanted characteristics thear ave checked fn ithe
procedure Performance Verificalion appear in boldface type under the colum
Namic

As stated above, this section lists only warranied characteristics. A list ol nypicaf
clrergre e FisTies slarls on page 2-23

- The e Mo et have heen calibratedfmiocted at an ambhbicnt temnpersa-
L 100 \}|1LI.II\J;1I-U1JU LIS LB ¥ LA Bl wibdlndE R ‘ll\.l‘lso-\J!-'\r\ LRI T il fRsiit Lo pre s
reren boadaaraom CHY Y o 23000
U OCW OO T2007 o il T35 W,

m  The oscilloscope must be in an envirorment with temperature, altitude,
midity, and vibralion within the operating limits deseribed in these

B The oscilloscope must have had a warnr-up period ot at least 20 minutes,

m  The oscilloscope must have had its signal-path-compensation routine last
executed alter at least a 20 minute wanm-up period at an ambient temperature
within =3* C of the current ambient temperature.

TDS Family Perfornunce Verification and Specifications 2-15






