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General Safety Summary

Injury Precautions
Use Proper Power Cord

Avoid Electric Qverload

Ground the Product

Connect and Disconnect
Properly

Do Not Operate Without
Covers

Use Proper Fuse

Do Not Operate in
Wet/Damp Conditions

Do Not Operate in
Explogive Atmosphere

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spec

Review the following safety precautions to avoid injury and prevent damage 1o
this preduct or any products connected to it. To avoid potential hazards, use the

product only as specified.
Only qualified personnel should perforn

While using this product, you may need
the General Safery Summary in other sy
related to operating the system.

1 service procedures.

to access other parts of the system. Read
stemn manuals for warnings and cautions

To avoid fire hazard, use only the power cord specified for this product.

To avoid electric shock or fire hazard, d

o not apply a voltage to a terminal that 15

outside the range specified for that terminal.

This product is grounded through the gr

ounding conductor of the power cord. To

avoid electric shock. the grounding conductor must be connecied 1o earth
ground, Before making connections to the input or output terminals of the
product, ensure that the product is properly grounded.

Do not connect or disconnect probes or
voltage source.

To avotd electric shock or fire hazard, d
panels ramoved.

test leads while they are connected to a

0 not operate this product with covers or

To avoid fire hazard, use only the fuse type and rating specified for this product.

To avoid electric shock, do not operate this product in wet or damp conditions.

To avoid injury or fire hazard, do not operate this product in an explosive

atmosphere.

1fications




General Safety Summary

Observe All Terminal  To aveid fire or shock hazard, observe all ratings and markings on the product.‘
Ratings  Consult the product manual for further ratings information before making
connections to the product.

Product Damage Precautions

Use Proper Power Source Do not operate this product from a power source that applies more than the
voltage specified.

rpeofrperesr 8

Provide Proper Ventilation  To prevent product overheating, provide proper ventilation.

Do Not Operate With  If you suspect there is damage to this product, have it inspected by qualified
Suspected Failures  service personnel.

@h——-—‘l

F— =}

Do Not Immerse in Liquids ~ Clean the probe using only a damp cloth. Refer to cleaning instructions.

T

:

D

|

Safety Terms and Symbols

Terms in This Manual  These terms may appear in this manual:

0

Ll
ALl

LR MA

WARNING. Waming statements identify conditions or practices that could result
in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

‘A;

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

DANGER indicates an injury hazard immediately accessible as you read the
marking.

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

CAUTION indicates a hazard to property including the product.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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General Safety Summary
Symbols on the Product  The following symbols may appear on the product:
DANGER Protective Graund ATTENTION Douible I
High Voltage (Earth) Terminat Refer to Insulated |
- \
Certifications and Compliances |
CSA Certified Power  CSA Certification includes the products 'and power cords appropriate for use in
Cords  the North America power network. All agther power cords supplied are approved
for the country of use. -
[ Y
Vil BN
TDS 500D, TDS 600B & TDS 700D Perforrnance Verification and Specifications vif




Preface

This is the Performance Verification and

TDS 6008, and TDS 700D Oscilloscop
determining if each instrurnent function
performance characteristics as wasrante

TDS 500D: TDS 320D, TDS 54(
TDS 600B: TDS 620B, TDS 644
TDS 700D: TDS 724D, TDS 734

This document also contains the technig

Related Manuals
The following documents are related to

®  The TDS 500D, TDS 6008 & 700D
oscilloscope.

The TDS Family Programmer Disk,

1 Specifications for the TDS 500D,

es. Ft contains procedures suitable for
5, was adjusted properly, and meets the
d. The following models are covered:

D and TDS 580D
B, TDS 680B, and TDS 634B
1D, TDS 784D, and TDS 794D

al specifications for these oscilloscopes.

the use or service of this oscilloscope:

User Manual describes how to use this

imcluded with the User Manual,

describes using a computer to control the oscilloscope through the GPIB

interface,

The TDS 500D, TDS 600B & 700D
how to operate your oscilloscope.

The TDS 500D, TDS 6008 & 700D

Reference describes a quick overview of

Service Manual describes information

for maintaining and servicing the oscilloscope to the module level.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spec

ificattons




Preface

Contacting Tektronix

Service
Support

For other
information

To write us

TDS 500D, TDS 600B & TDS 700D Perfq

For application-oriented quaestions about a Tektronix measure-
ment product, call toll free in North America:

1-800-TEK-WIDE (1-80(

-835-9433 ext. 2400)

6:00 a.m. = 5:00 p.m. Pacific time

Or, contact us by e-mail:
ttn_app_supp@tek.com

For product support outside of North America, contact your
local Tektronix distributor or sales office.

Contact your local Tektronix distributor or sales office. Or, visit

our web site for a listing ¢

http://www.tek.com

In North America:
1-800-TEK-WIDE (1-80(
An operator will direct vg

Tektronix, Inc.
PO. Box 1000
Wilsonville, OR 97070-1(

f worldwide service locations.

-833-9433)
ur call.

rmance Verification and Specifications
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Performance Verification Procedures

Two types of Performance Verification procedures can be performed on this
product: Brief Procedures and Performance Tests. You may not need to perform
all of these procedures, depending on what you want to accormplish.

If you are not familiar with operating this oscilloscope, read the 7DS 5000,

TDS 600B & TDS 700D Reference (071-0137-XX) or the TDS 500D, TDS 6008 “““““H| “‘
i
i

& TDS 700D User Manual (071-0130-
panel controls and the menu system.

acquaint you with the use of the front-

To rapidly confirm that the oscilloscope functions and was adjusted properly,
just do the brief procedures under Seff Tesrs, which begin on page 1-5.

Advantages: These procedures are

equipment or signal sources, and perform extensive functional and accuracy
testing to provide high confidence that the oscilloscope will perform
properly. They can be used as a quigk check before making a series of

imporiant measurements.

To further check functionality, first
the brief procedures under Funciio.

Advantages: These procedures reqyire minimal additional time to perform,
reguire no additional equipment other than a standard-accessory probe, and
more completely test the internal hardware of the oscilloscope. They can be
used to guickly determine if the oscilloscope is suitable for puiting into
service, such as when it is first recejved.

just referenced.

Advantages: These procedures add direct checking of warranted specifica-
tions. They require more time to perform and suitable test equipment 15
required. (See Equipment Required

TDS 500D, TDS 600B & TS 700D Performance Verification and Spe

If more extensive confirmation of p w
ance Tests, beginning on page 1-15, after doing the Functional and Self Tests

quick to do, require no external

do the Self Tests just mentioned; then do
{ Tests that begin on page 1-7.

erformance is desired, do the Perform-

beginning on page 1-16).

KX). These contain instructions that will

N
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Performance Verification Procedures

When performing the procedures in this section, be aware that some TDS models
refer to input channels Ch 3 and Ch 4 a5 Aux 1 and Aux 2 respectively. Where
appropriate, both names will appear in the procedure, for example, Ch 3 (Aux 1).
els are shown below,

@

Input Channels vs. Model }
t

The channel names for the varions TDS mo

®

TDS Maodel Channel Names
TDS 540D, 5800, 6448, 6848, 7540, 784D, and 784D Ch1,Ch2 Ch3 andCh4
TDS 5200, 6208, 6808, and 724D Ch1,Ch2, Aux 1, and Aux 2

.59

® § B

Conventions

Throughout these procedures the following conventions apply:

1

m  Each test procedure uses the following general format:

Title of Test

M m

Equipment Required

i

Prerequisites

®

Procedure

)

; ;.
| b
'!
|
i
bl

Each procedure consists of as many steps, substeps, and subparts as required
to do the test. Steps, substeps, and subparts are sequenced as follows:

)

1. First Step

a. First Subsiep

®m®» W

m  First Subpart

B Second Subpart

i

b. Second Substep
2. Second Step

In steps and substeps, the lead-in statement in italics instructs you what to

do, while the instructions that follow tell you how to do it, as in the example
step below, “Initialize the oscilloscope'! by doing “Press save/recall SETUP.
Now, press the main-menu button...”.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Performance Verification Procedures

Initialize the oscilloscope: Press save/recall SETUP. Now, press the
main-menu button Recall Factory Setup; then the side-menu button OK
Confirm Factory Init.

Where instructed to use a front-pane] button or knob, or select from a main
or side menu, or verify a readout or| status message, the name of the button or
knob appears in boldface type: “press SHIFT; then UTILITY, press the
main-menu button System until Cal is highlighted in the pop-up menu.
Verify that the status message i$ Pass in the main menu under the Voltage
Reference Jabel.”

STOP The STOP notation at the left is accompanied by information you must read
to do the procedure properly.

®  Referto Figure I-1: “Main menu” refers to the menu that labels the seven
menu buttons under the display; “side menu” refers to the menu that labels
the five buttons to the right of the display. “Pop-up menu™ refers to a menu
that pops up when a main-menu bufton is pressed.

Pasition of waveform il
record relative ta - Generalpurpose
the screen and display  knob readout

Brief siatus P 2.50k5/ Sarﬂ ! rrigger Level: dgomy

v . —w{ KUN d. I r H

information Q AR )
; J

. ) . , Side menu area. .!
Graticuie and waveforms ‘ ‘ L ‘ ! Readouts for
d o A serre T |l measuremeants

Waveform refererice . ‘ 0 \ move hera when
symbols show ground levels gl e e ' o CLEAR MENU
9 and wavetarm sources - Set to ECL is prassed,

! ‘!
“

i Vettical seale, horzonal scale, ‘ : : ‘ : : : ‘ ] cet L SO%
‘ and trigger level readouts o |
il

g

& @ W &

B
=)

@

Pop-up menu

l
|" |‘
=

Main menu display area. Readouts in fower graticule
area move here when CLEAR MENU is pressed.

o

. . L . 1-3
TDS 300D, TDS 600B & TDS 700D Performance Verification and Spegifications (- 4 BL A‘Nk;




Brief Procedures

Self Tests

Verify Internal Adjustment,
Self Compensation, and
Diagnostics

The Self Tests use internal routines to ¢g
adjustment. No test equipment is requir

nfirm basic functionality and proper
ed to do these test procedures.

The Functional Tests utilize the probe-compensation output at the front panel as
a test-signal source for further verifying that the oscilloscope functions properly.
A probe is required to do these test progedures.

This procedure uses internal routines to

verify that the oscilloscope functions and

was adjusted properly. No test equipment or hookups are required.

Equipment None

required

Power on the oscillosg
this procedure,

Prerequisites

npe and allow a 20 mirute warm-up before doing

1. Verify that internal diagnostics pass: Do the following substeps to verify

passing of internal diagnostics.

a. Display the Svstem diagnostics

yReni

m  Press SHIFT; then press UTTLITY.

u  Repeatedly press the main-menu button System until Diag/Err is
highlighted in the pop-up menu.

Run the System Diagnostics:
®  First disconnect any input s

®  Press the main-menn button

ignals from all four channels.

Execute; then press the side-menu

button OK Confirm Run Test.

Warr: The internal diagnostics do an exhaustive verification of proper

oscilloscope function. This veri

minutes on some models. When

status will appear on the screen

fication will take up to three and a half
the verification is finished, the resulting

Verify that no failures are found and reported on-screen. If any failures

occur do step 1a, then press the

main menu button Error Log for details.

Confirm the three adjustment sections have passed status:

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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H Brief Procedures
I
o
H"

Press SHIFT; then press UTILITY.
|

. Wair: Signal-path compensation may take five minutes on the
TDS 500D/700D and fifteen minutes on the 6008 to run. While it
I

Highlight Cal in the pop-up menu by repeatedly pressing the
main-menu button System. $ee Figure 1-2.

following menu labels: Voltage Reference, Frequency Response,

i
‘. | Verify that the word Pass appears in the main menu under the
and Pulse Trigger. See Figu‘ e 1-2.

£ Run the signal-path compensarign: Press the main-menu button Signal
‘ Path; then press the side-menu button OK Compensate Signal Paths,

progresses, a “clock™ icon (shown at Jeft) is displayed on-screen. When
i compensation completes, the status message will be updated to Pass or
I Fail in the main menu. See step

. Confirm signal-path compensation returns passed status: Verify that the
waord Pass appears under Signal Path in the main menu. See Figure 1-2.

: i
i _—‘\ “
l‘ ‘; Tak Run: 100ks/s Sample ! }
| I - T
| [ - A slgnal Path 28] ",
‘ ; : |compensatio T "‘
H L o ’6.3‘ ;

| I n . ™ . r
| . signal Path Compensation (SPCY corrects or DC ] -
Inaccuracies canded b}'ttemperature variations |

andsar long—term delft. SPC can be run iy | ‘
time after the osclloscope Is v, and 1 i
should be run wherever the Dscilloscapd's b il \
\ ! ambient temperiture hes changed by more ]
] than 5°C or once a week If vertical settings i
\ of Smy/div or less are used. | - |
: ‘ |

e Srols 0K i
Hghignt Ca N AL AA s | ) e ‘

g Gltage weney | PHjse * ‘
Fath n Trigger \‘
Hasy P, P \‘
“ \ ) (oo 4
‘\
| C : =
\i ' 4 il

]l .
‘ Very Pass Verify Pass
i ‘ |IIIII uhil's |

Figure 1-2: Verifying adjustments and signal-path compensation -

2. Remun to regular service: Press CLEAR MENU to exit the system menus. ‘

|mn| li
: |II|| il !
TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications ‘“




Brief Procedures

Functional Tests

The purpose of these procedures is to confirm that the oscilloscope functions
properly. The only equipment required is one of the standard-accessory probes
and, to check the file system, a 3.5 inch, 720 K or 1.44 Mbyte floppy disk.

CAUTION. The P6217, P6243, and P6245 probes that can be used with this
oscilloscope provide an extremely low loading capacitance (<] pF) to ensure the

ZAN

Verify All Input Channels

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spe

best possible signal reproduction. Thes

¢ probes should not be used to measure

signals exceeding £8 volts, or errors in| signal measurement will be observed.

Above 40 volts, damage to the probe m

ay result. To make measurements beyond

10 volts, use ¢ither the P6139A probe|(good 1o 500 volts peak), the P633%A

probe (for the TDS 794D), or refer tot

he catalog for a recommended probe.

STOR These procedures verify functions, that is, they verify that the oscilloscope
features operate. They do not verify that they operate within limits.

Therefore, when the instructions in the
verify that a signal appears on-screen

functional tests that follow call for you 1o
‘that is about five divisions in umplitude”

or “has u period of about six horizontal divisions.” etc., do NOT interpret the

quantities given as limits. Operation w
Tests. which begin on page 1-13.

thin limits is checked in Performance

STOP DO NOT make changes to the front-panel settings that are not called out

in the procedures. Each verification pr
osctlloscope to certain default sertings

ocedure will require you to set the
before verifying functions. If you make

changes to these settings, other than those called out in the procedure, you may

obtain invalid results. In this case, just

selected (its label will be highlighted).
press the button.

redo the procedure from step 1.

. When you are instructed to press a menu button, the button may already be

If this is the case, it is not necessary 1o

Equipment
required

One probe such as i

e P6243, PB245, PE139A, or PE330A

None

Prerequisites

1. Install the test hookup and preset 1,

a. Hook up the signal source: Ins
tip to PROBE COMPENSAT

he oscilloscope controls:

tall the probe on CH 1. Connect the probe
TON SIGNAL on the front panel;

cifications




Brief Procedures

connect the probe ground (typically black) 1o PROBE COMPENSA-
TION GND. If using a P6243 or P6245 probe, you may want to attach a
Y-lead connector and two SMD KlipChips as shown in Figure 1-3.

ﬂ==[§-".:_"-_

=

Figure 1-3: Universal test hookup for functional tests - TDS 6008 shown

b. [Initialize the oscilloscope:

B Press save/recall SETUP.

®  Press the main-menu button Regall Factory Setup.

B Press the side-menu button QK Confirm Factory Init.

2. Verify that all channels operate: Do the following substeps — test CH 1
first, skipping substep a and b since CH|1 is already set up for verification

and as the trigger source from step 1.

a. Select an unverified channel:

Press WAVEFORM OFF to remove the channel just verified from
display.

Press the front-panel button that corresponds to the channel you are
10 verify.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Brief Procedures

TDS 500D, TDS 600B & TDS 700D Performance Verification and Speci

B Move the probe to the chann

. Match the trigger source to the ¢
M Press TRIGGER MENU.
R Press the main-menu button

®  Press the side-ment button {
Ch2, Ch3, or Chd. (Some T
Ch3 and Chd).

Set up the selected channel:

® Setthe veriical SCALE 10 2

B Set the horzontal SCALE t

remove any menu that may 1
8 Press SET LEVEL TO 50%

Verify that the channel is operat
staternents are true.

The vertical scale readout fo
of 200 mV, and a square-wa
2.5 divisions n amiplitude 15
to locate the readout.

The vertical POSITION kn
screen when rotated.,

Turning the vertical SCALE
ampiitude of the waveform ¢
increases the amplitude, and
the amplitude to about 2.5 d

Verify that the channel acquires
then press ACQUIRE MENL. |
of the three hardware acquire my
statements are true. Refer to the
confirm those statements.

B Sample mode displays an ac

(Note that there is noise pres

Peak Detect mode displays 3

on-screen with the noise pre

Hi Res mode (TDS 500D an

acquiring waveform on-scre
Sample mode reduced.

v

.

el you selected.

hannel selected:

Source.

hat corresponds to the channel selected.
DS models use Ax1 and Ax2 instead of

00 mV.

y 200 us. Press CLEAR MENU (o
pe on the screen.

onal: Confirm that the following

r the chanpel under test shows a setting

ve probe-compensation signal about

on-screen. See Figure 1-1 on page 1-3

ob moves the signal up and down the

knob counterclockwise decreases the
pn-screen, turning the knob clockwise
returning the knob to 200 mV returns
visions.

in all acquisition modes: Press SHIFT,
[se the side menu to select, in turn, each
vdes and confirm that the following
icons at the left of each statement as you

tively acquiring waveform on-screen,
ent on the peaks of the square wave).

n actively acquiring waveform
sent in Sample mode “peak detected.”

d 700D only) displays an actively
en with the noise that was present in

fications




Bref Procedures

Envelope mode displays an activ
with the noise displayed.

Average mode displays an active
with the noise reduced.

Test all channels: Repeat substeps a
channels are verified.

3. Remove the test hookup: Disconnect the
the probe-compensation terminals.

ely acquiring waveform on-screen

ly acquiring waveform on-screen

through e until all four input

probe from the channel input and

Verify the Time Base

Equipment
required

One probe such as the PE243, PE245, PG130A, or P6339A

Prorequisites

None

1. Install the test hookup and preset the osc

a.

tloscope controls:

Hook up the signal source: Install the probe on CH 1. Connect the probe
tip to PROBE COMPENSATION SIGNAL on the front panel;
connect the probe ground to PROBE COMPENSATION GND. See

Figure 1-3 on page [-8.

. Initialize the oscilloscope:

®  Press save/recall SETUP.

®  Press the main-menu button Recall Factory Setup; then press the

side-menu button OK Confirm

Modify default settings:

Factory Init.

m  Set the vertical SCALE to 200 mV.

® Set the horizontal SCALE to 20
m  Press SET LEVEL TO 50%.

0 us.

8 Press CLEAR MENU 10 remove the menus from the screen.

2. Verify thar the time base operates: Confi

€.

One period of the square-wave prob
horizontal divisions on-screen for th
in step 1¢).

- Rotating the horizontal SCALE kno
on-screen (more horzontal division
clockwise rotation contracts it, and

200 us returns the period to about fi

rm the following staternents.

| Co .
-compensation signal is about five
200 us horizontal scale setting {(set

clockwise expands the waveform
per waveform period), counter-
turning the horizontal scale to
e divisions.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Verify the Main and
Delayed Trigger Systems

¢. The horizontal POSITION kno
on-screen when rotated,

3. Remove the test hookup: Disconnect
the probe-compensation terminals.

Brief Procedures
:I

b positions the signal left and right

the probe from the channel input and

Equipment
required

One probe such as the

Prerequisites Norne

1. Install the test hookup and preser the

a. Hook up the signal source: Insts
tip to PROBE COMPENSATI
connect the probe ground to PR|
Figure 1-3 on page 1-8.

Initialize the oscilloscope:
¥ Press savefrecall SETUP

®  Press the main-menu button

Modify defauir sertings:

P6243, P6245, P5139A, or PG330A

ON SIGNAL on the front panel;
OBE COMPENSATION GND, See

T
| »
Recall Factory Setup. ‘

p oscilloscope controls:
i the probe on CH 1. Connect the probe ‘ ‘

®  Set the vertical SCALE to 200 mV.

®  Press the side-menu button OK Confirm Factory Init.

®  Set the horizontal SCALE fpr the M (main) time base to 200 us,

# Press SET LEVEL TO 50%.

Press TRIGGER MENU,

Press the main-menu borton

Mode & Holdoff.

®  Press the side-menu button Wormal,

W Press CLEAR MENU tore

2. Verify that the main trigger sysiem o
statemnents are true.

® The trigger level readout for the
trigeer-LEVEL knob,

move the menus from the screen.

perates: Confirm that the following

main trigger system changes with the

The trigger-LEVEL knob can trigger and untrigger the square-wave

signal as you rotate it. (Leave th
by the display not updating).

e signal untriggered, which is indicated

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications




Brief Procedures

®m  Pressing SET LEVEL TO 50% triggers the signal that you just left
untriggered. (Leave the signal triggered).

3. Verify that the delayed trigger system operates:
a. Select the delayed time base:
®  Press HORIZONTAL MENU.

8 Press the main-menu button Time Base.

&

®  Press the side-menu button Delayed Triggerable; then press the
side-meni button Delayed Only

i

i ; L
S e i —— — it 4 MM Al R St - A FASin [ —— i — i — i r— i — P

B Set the horizontal SCALE for the D (delayed) time base to 200 us.
. Select the delaved trigger level menu:
® Press SHIFT; then press DELAYED TRIG.

W Press the main-menu button Level; then press the side-menu button

Confirm thar the following statements are true:

The trigger-level readout for the delayed trigger system changes as
you turn the general purpose knab.,

As you rotate the general purpose knob, the square-wave probe-com-
pensation signal can become triggered and untriggered. (Leave the
signal untriggered, which is indicated by the display not updating).

Pressing the side-menu button Set to 50 % triggers the probe-com-
pensation signal that you just left uniriggered. (Leave the signal
triggered).

Verify the delayed trigger counter:

®  Press the main-menu button DelLay by Time.

® Use the keypad to enter a delay time of 1 second. Press 1, then press
ENTER.

Verify that the trigger READY indicator on the front panet flashes
about once every second as the waveform is updated on-screen.

4. Remove the test hookup: Disconnect the probe from the channel input and
the probe-compensation terminals.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Brief Procedures

Verify the File System

Equipment
required

One probe such as the

You can use a disk of y
Programmer Disk {Tekt

number 071-0130-XX)

P6243, P6245, PE139A, or PE339A

One 720 K or 1.44 Mbyte, 3.5 inch DOS-compatible disk.

pUT OWN or you can use the TDS Family
onix part humber §83-3002-XX) included in the

TDS 5000, TDS 600B & TDS 700D User Manual (Taktronix part

Prerequisites Nohe

1.

a.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Speg

. Modify default sertings:

Install the test hookup and preset the oscilloscope controls:

Hook up the signal source: Tnstdll the probe on CH 1. Connect the probe

tip to PROBE COMPENSATI
connect the probe ground o PR
Figure 1-3 on page 1-8.

(ON SIGNAL on the front panel;
OBE COMPENSATION GND. See

Insert the test disk: Insert the floppy disk in the floppy disk drive to the

left of the monitor,
B Position the disk so the met

®  Position the disk so the sta
other words, place the angle

Push the disk into the drive
into place.

Initialize the oscilloscope:

B Press save/recall SETUPR

B Press the main-menu buttor

al shutter faces the drive.

ped arrow is on the top right side. In
d corner in the front bottom location.

until it goes all the way in and clicks

Recall Factory Setup.

®  Set the vertical SCALE 1o 200 mV.

®  Press the side-menu button QK Confirm Factory Init. I‘:‘I

W Set the horizontal SCALE for the M (main) time base to 200 us.

five,

m  Press SET LEVEL TO 50%.

Save the sertings:

U‘
o Press CLEAR MENU to remove the menus from the screen.

®  Press SETUP.

I
Notice the waveform on the display now shows two cycles instead of

®  Press the main-menu button Save Current Setup; then press the

side-menu button To File.

ifications




Brief Procedures

hard disk drive, or le 1f an ex

®  Turn the general purpose knaob t sclect the file to save. Choosc

ernal Zip drwe is connected) With

this choice, you will save a file starting with TEK, then containing

5-numbers, and a , SET extensio
run this on a blank, formatted di
Disk, the oscilloscope will assig
file. If you ran the procedure ag
increment the name and call the

. For example, the first time you

k or on the Example Programs
the name TEKQO0QO. 5ET to your

in, the oscilloscope would

file TEKOQOQQL. SET.

NOTE. If testing an external Zip drive, it mus

r first be connected to the oscillo-

scope, then be powered on simultaneously with the oscilloscope, or immediately

after the oscilloscape is powered-on. This en

Sures proper communications are

set up between the oscilloscope and the Zip drive.

Verify the file svstem works:

Remave the test hookup:

w Disconnect the probe from the chan

@ Remove the floppy disk from the flg

TDS 500D, TDS 600B & TDS 700D Perfor

To test the optional hard disk drive or external Zip drive, choose either
the hard disk drive (hd0:), or the external Zip drive (Zip:). Then use the

general purpose knob to select the fi

e to save. Save the file as in siep e.

m  Press the side-menn button Save To Selected File,

Press the main-menu button Recall §

Factory Setup and the side-menu

button OK Confirm Factory Init to restore the 500 ps time base and

the five cycle waveform,

Press the main-menu button Recall Baved Setup; then press the

side-menu button From File.

Tum the general purpose knob to sel

ect the file to recall. For example, if

you followed the instructions previously and saved the file to either the

floppy disk drive (fdQ:), or the optig
the oscilloscope assign the name TE

Press the side-menu button Recall

nal hard disk drive (hd0:), you had
K00000.SET to your file.

rom Selected File.

Verify that the oscilloscope retrieved the saved setup from the disk. Do
this by noticing the horizontal SCALE for the M (main) time base is
again 200 ps and the waveform shows only two cycles just as it was

when you saved the setup.

tian terminals.

nel mput and the probe-compensa-

oppy disk drive,

nance Verification and Specifications
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..... Performance Tesis

This section contains a collection of procedures for checking that the TDS 500D,
TDS 600B, and TDS 700D Oscilloscopes perform as warranted.

The procedures are arranged in four log
Checks, Time Base System Checks, Trig
Checks. They check all the characteristi
Specifications. (The characteristics that
under Warranted Characteristics m Spe

cal groupings: Signal Acquisition System
vering System Checks, and Quzpur Ports
cs thar are designated as checked in

are checked appear in boldface type
cifications).

“ ' STOP These procedures extend the confidence level provided by the basic
procedures described on page 1-3. The basic procedures should be done first,
then these procedures performed if desined.

\

f

‘ .
|

M ®  You must have performed and passed the procedures under Self Tests, found
on page 1-5, and those under Functional Tests, found on page 1-7.

i\

! \

\ E

Prerequisites

The tests in this section comprige an extensive, valid confirmation of perform-
ance and funetionality when the fO”OWiI[lg requirements are met:

®  The cabinet must be installed on the |oscilloscope.

® A signal-path compensation must have been done within the recommended

calibration interval and at a temperature within +5° C of the present
| operating temperature. (If at the time you did the prerequisite Self Tests, the
“ J temperature was within the limits just stated, consider this prerequisite met).

\‘ o ®  The oscilloscope must have been last adjusted at an ambient temperature

‘ between +20° C and +30° C, must Have been operating for a warm-up

o @ period of at least 20 minutes, and must be operating at an ambient tempera-
'ui L ture between +4° C and either +45° C for the TDS 600B or +50° C for the
|‘ 4 TDS 500D and 700D. (The warm-up requirement is usually met in the

i ‘ 0 course of meeting the Self Tests and Functional Tests prerequisites listed

‘; above),

TDS 300D, TDS 600B & TDS 700D Performance Verification and Specifications 1-15




Performance Tests

Equipment Required

Table 1-1: Test equipment

These procedures use external, traceable sig
warranted characteristics. The required equi

nal sources to directly check
pment list follows this introduction.

ftem number and
description

Minimum requirements

Example

Purpose

1, Aftanuator 10X
(two required)

Ratio: 10X; impedance 50 Q; connec-
tors: female BNC input, male BNG
output

Tektronix part num
011-0059-02

Signal Attenuation

Attenuator, BX

Ratio: 5X; impedance 50 C; connec-
tors: female BNG input, male BNC
outpu

Tektronix part num
011-0060-02

Signat Altenuation

Adapter, BNC famale-to-
Clip Leads

BNC female-to-Clip Leads

Tektronix patt nutnber
013-0076-00

Signal Coupling for Probe
Compensator Output Check

Terminatat, 50 (2

impedance 50 (2; connectors: female
BNC input, male BNC output

Tektronix part numper
(11-0048-01

Signal Termination for
Channal Delay Test

Cabla, Precision 50 Q
Coaxial (two requirad)

50 € 36 in, male-to-male BNC
connectors

Tektronix part number
012-0482-00

Signal Interconnection

Connector, Dual-Banana
(two required)

Female BNC-to-dual banana

Tektronix part numper
103-0090-00

Various Accuracy Tests

Connector, BNC T

Male BNG-to-dual female BNC

Tektronix pan number
103-0030-00

Checking Trigger Sensitivity

Coupler, Duakinput

Female BNC-to-dual male BNC

Takfronix part number
067-0525-02

Checking Dalay Batwesn
Channais

Generator, DC Catibra-
tion

Variable ampfitude to £104 V; accura-
ey to 0.1%

Data Precisicn 82007

Checking DC Offset, Gain,
and Measurement Accuracy

. Generator, Calibration

500 mV square wave calibrator
amplitude; accuracy to 0.25%

Tegarn/Tektronix P{ S06A
Calibration Generator-2

To chack accuracy of CH 3
Signal Qut

. Generatof, Time Mark
(optional)

Variable markes fraquency from 10 ms
t0 10 ns; accuracy within 2 ppr

Tegam/Tekironix TGEOTA
Time Mark Generator?®

Checking Sample-Rate and
Delay-time Accuracy

. Probe, 10X

A PE139A, P6243, P6245, or PE339A
probe?

Tektronix part number
PE139A or PE245

Signal Interconnection

. 35inch, 720 K ot
1.44 Mbyte, DOB-com-
patible floppy disk

TDS Family Programmer Disk
{Tektronix part numboer
063-3002-00), included with
User Manual (Tektronix part
nurnber 071~0130-XX)

Checking File System Basic
Functionality

. Generator, Sine Wave

250 kHz to at least 500 MHz (higher
for higher-handwidth scopes). Vati-
able amplitude from 60 mV o 2 V.
into 50 2. Frequency accuracy »2.0%

Rohde & Schwarz 8MT ar
SMY14

Chacking Analog Bandwidth,
Trigger Sensttivity, Sample-
rate, External Clock, and
Delay-Tima Accuracy

TDS 500D, TDS 600B & TDS 700D Perform

ance Verification and Specifications
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Performance Tests

Table 1-1: Test equipment (cont.)

|tern number and
description

Minimum requirements

Example

Purpose

15.

Mater, Level and Power
Sensor

Fraguency range:10 MHz to 400 MHz.

Ampiitude range: B mVp., 102V,

Rohde & Schwarz URVY 35,
with NRV-Z8 power sensorl4

Checking Analog Bandwidth
and Trigger Sensitivity

16,

Spiitter, Power

Frequency range: DC to 1 GHz.
Tracking: =2.0%

Rohde & Schwarz RVZ14

Chacking Analog Bandwidth

17.

Adapter (four required)

Male N-to-female BNC

Tektronix part number
103-0045-00

Checking Analog Bandwidth

18.

Adaptar

Female N-to-male BNC

Tekironix part number
103-0058-00

Checking Analog Bandwidih

19

Genarator, Video Signal

Provides PAL compatible outputs

Tektronix TSG 121

Used to Test Video Option 08
Equipped Instrumants Only

20.

QOsgiltator, Laveled Sine
wave Genarator

80 Hz Sine wave

Tegam/Tekironix SG 502 (if
available)1

LJsed to Test Video Option 05
Equipped instruments Only

21,

Pulse Generator

Tektronix CFE280
(or Tegam/Tektronix PG 502)2

Uzed to Test Video Option 03
Equipped Instruments Only

22

Cabla, Coaxial
(two required)

75 €2, 36 in, male to male BNC
connectors

Tektronix part number
012-1338-0

Used to Test Video Option 05
Equipped Instruments Only

23,

Terminator, 75 0)
{two required)

Impedance 75 (); comnectors: female
BNC input, male BNC output

Tektronix part number
011-0102-01

Used to Test Video Option 05
Equipped Instruments Only

24,

Generator, Optical Im-
pulse

850 nm optical impuise

Tektronix ClG501 Optical
Impulse Gengrator?

Chacking Cption 3C

5.

Generator, QOptical Im-
pulse

1300 nm optical impuise

Tektronix OIGR02 Optical
Imputse Genaratord

Checking Option 4C

26.

Attenuator, Optical

62.5 micron optical attenuator

Tekironix QAS022 Optical
Aftenuator?

Checking Option 3C and 4C

27,

(able, Fiber Optic

FC-FC fiber cable

Tektronix part number
174-2322-00

Checking Qption 3C and 4C

. Optical-to-Electrical

Converer

P&701B (used with Option 3C) or
P&7038 (used with Option 4C)
optical-to-slecirical convarter

Tektronix part number
PE7018 or PE703B

Checking Option 3C and 4C

You ¢an replace items 9, 10, 11, 14, 15, 16, and 20 with a Wavetek 9100 (with
scopes, or a Wavetek 9500 (with option 100} and output head appropriate fo

tested.

Requires a TM 500 or TM 5000 Series Power Module Mainframe.

options 100 and 600) for 500 MHz oscillo-
r the bandwidth of the escilloscope(s) being

capacitance (<1 pF) to ensure the best possible signal reproduction, These probes should not be used to measure

Warning: The P6243 and P&245 probes that may be used with this oscillasc:}pe provide an extremely low loading

signats exceeding +8 V, or errors in signal measurement will be observed,
To make measurements bayond £8 V, use either the P6139A probe (good to

mended probe.

If available, you can replace items 14, 15, and 16 with the following set of eq
2 Tegam/Tektronix SGS503 and SG504 with SG504 leveiing head.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications

hove 40 V, damage to the probe may result.
500 V), or refer to the catalog for a recom-

nipment for bandwidths up to 1 GHz:




Performance Tests

TDS 600B Test Record

Photocopy this and the next three pages and nse them to record thé performance o
test results for your TDS 600B. o

KN K

THS 5008 Test Record

o——y

Instrument Serial Number: Certificate Number,
Temperature: RH %:
Date of Calibratior: Technigian:

TDS 6008 Performance Test

Minimum

Incoming

Outgoing

Maximum

Oftset Accuracy

CH1 Offzet +imv

+101 mv
+1.01V

~21mVv
-756mv
-~ 756 mv

+2.1mv
+ 756 myY
+ 756 mV

CHz2 Oftset +1mV

+101 my
+1.01V

-21mv
-75.6mV
=756 mV

+21mv
+75.6mV
+ 786 mV

CH3 or AX1 +1my

Ofsat

+1 my
+.01V

-2imV
-75.6mV
— 756 mV

+21mV
+75.6 mV
+ 756 mV

CH4 or AX2 +1 my

Otfset

+101 mYy
+1.01V

=-21mV
-75.6my
- 758 mV

+21my
+75.6 mVY
+ 756 mV

DC Voltage Measurament Accuracy (Averaged)

CH1

5 mV Vert scale satting,
-5 Div position setting, +1 V offset

+1.0329V

+1.0471V

CH1

5 mV Vart scale satting,
+5 Div position setting, —1 V offset

—-1.0471V

-1.0329V

CH1

200 mV Vert scale setting,
=& Div position setting, +10 V offset

+11.4165V

+ 11,7836 V

CH1

200 mV Vert scale setting,
+5 Div position sefting, -10 V ofiset

~11.7835V

~11.4165V

CH1

1.01 V Vet scalo setting,
-5 Div position sefting, +10 V offset

+17.102V

+18.899 V

CH1

1.01 V Verl scale satting,
+& Div position setting, =10 V offset

-18.809V

17102

CH2

5 mV Vert scale setting,
=5 Div position setting, +1 V offset

+1.0329V

CH2

5 mV Vert scale setting,
+5 Div position setting, -1 V offset

-1.0471V

CH2

200 mV Vert scale setting,
=5 Div position setting, +10 V offset

+11.4165V

+11.7835V

TDS 500D, TDS 600B & TDS 700D Perform)

ance Verification and Specifications
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Performance Tests

Instrument Serial Number; Certificate Number:
Temparature: R %:
Date of Calibration: Technician:
i TDS 600B Performance Test Minimum Incoming Qutgoing Maximum
li
| CH2 200 mV Vert scale setting, ~11.7838 ¢ -11.4168 Y o
Li w. CH2  1.01V Vert scale sefting, +17.102V +18.899 V i
Hﬁ\HNN\N\\N zi:HN\NH!\%NH
CHZ  1.01V Vert scale setting, ~18.890 ~17.902V } 1'1‘
CH3  5mV Vert scale sefting, +1.0320V +1.0471V
or AX1 -5 Div position setting, +1 V offset
CH3 3 mV Vert scale sefting, - 1.0471V ~1.0329V “
or AX1  +5 Div position setting, -1 V offset ‘
CH3 200 mV Vert scale setting, + 11,4165V +11.7835V
arAX1 -5 Div position setting, +10 V offset
CH3 200 mV Vert scale setting, - 11,7835V - 114165V | 31\
or AXT  +5 Div position setting, ~10 V offset { |
‘ r.‘
CH3 1.0V Vert scale setiing, +17.102V +18.899V \ i
or AX1 -5 Div position setting, +10 V offset |
CH3 101V Vertscale sefting, - 18899V _17.102V
or AX1 45 Div position setting, =10 V offset w“
CHA_ 5 mV Ver scae sefing, 10329V oAV N “N““H““
or AX2 -5 Div position setting, +1 V offset ‘ H‘
CH& 5\ Vet scal seting Yy “r0%29V |
or AX2 45 Div position setting, =1 V offset ol
CH4 200 mV Vert scale setting, +11.4165V +11,7835V
QrAX2 -5 Div position setting, +10 V offset
CH4 200 mV Vert scale setting, - 11,7835V ~-11.4165V
ar AX2  +5 Div position setting, =10 V offsat
CH4 1,01 V Veri scaie setting, +17.102V +18.869 V
or AXZ -5 Div position setting, +10 V ofiset
CH4 1.01 V Vert scale setting, -18.899V -17.102V
or AX2  +5 Div position sefting, —10 V ofiset
Analog Bandwidth
CH1 100 my 424mv N/A
CH2  100mV 424 my N/A
CH3  100mV 424 mv N/A
or AXt
CH4 100 mV 424 mV N/A
or AX2
TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications 1-18




Performance Tests

TDS 600B Test Record (cont.)

Instrument Serial Number; Certificate Number,
Termnperature: BH %:
Date of Calibration: Technisiar;

TD$ 6008 Performance Test Minirmum incoming Qutgoing Maximom

Delay Between Channels
Celay Between Channels N/A 100 ps
Time Basa System

Long Tarm Sampie Rata/
Delay Time @ 500 ns/10 ms

Trigger Systemn Accuracy

Rulse-Glitch or Pulse-Width,
Hor. scale < 1 s
Lower Limit
Upper Limit

Fulse-Glitch or Pulse-Width,
Hor. scale > 1 s
Lowsar Limit 108 2.1 s
Upper Limit 1.9 us 21 s

Main Trigger, DC Coupled, Positive Slope 8863V 10,137V
Main Trigger, DC Couplad, Negative Slope 9.863V 10,137V
Delayed Trigger, DG Coupled, Postive Slope 9.863Y 10137V
Dalayed Trigger, DC Coupled, Negative Slopa 2.863V 10,137V
CH1 Sensitivity, 50 MHz, Main Pags/Fail Pasg/Fail
CH1 Sensitivity, 50 MHz, Delayed Pass/Fail Pass/Fail
CH1 AUX Trigger input Pass/Fail Pass/Fail
CH1 Sensitivity, 1 GHz, Main Pasg/Fail Pass/Fail
CH1 Sensitivity, 1 GHz, Dalayed Pass/Fail Pass/Fail
Qutput Signal Checks ‘

MAIN TRIGGER QUTPUT, 1 MQ
High Highz 2.5V
Low _ . Low<0.7V

MAIN TRIGGER OUTPUT, 50
High High=1.0V
Low . Low<0.25V

DELAYED TRIGGER QUTPUT, 50 ©2

m M m
U £ N wio

m

High=10V i
low=025V -

DELAYED TRIGGER QUTPUT, 1 MQ

Highz2 2.5V ‘
Low=07V

TDS 500D, TDS 600B & TDS$ 700D Performance Verification and Specifications .




Performance Tests

TDS 600B Test Record (cont.}

Instrument Serial Number: Certificate Number:
Temperature: RH %:
Date of Calibration; Technician:

LTDS 6008 Performance Test Minimum Incoming Qutgoing Maximum
CH 3 or AX1 SIGNAL QUTPUT, 1 MG Pk-Pk z 80 mVY | Pk-Pk =120 mV
CH 3 or AX1 SIGNAL QUTPUT, 50 Q Pk-Pk = 40 mV —_ — Pk-Pk < 60 mV
Proba Compansator Output Signal
Frequency (CH1 Freg). 950 Hz I 1.050 kHz
Voltage (difference) 485 my | - 508 my

TDS 500D, TDS 600B & TDS 7000 Performance Verification and Speciziﬁcations




Performance Tests

TDS 500D/700D Test Record

Photocopy this and the next three pages and yse them to record the performance
test results for your TD$ 500D/700D. The TDS 794D Test Record begins on .~ -
page 1-26.

TOS 500D/7000D Test Record

Instrument Serial Number:
Temperatura:
Date of Calibration:

TDS 5000/700D Performance Test

Offast Accuracy

Certificate Number:
HH a/ol
Tachnician:

Minimum Incoming Cutgoing Maximum

o

CH1 Offset

+1mV

+101 mv
+1.01V

-16my
-251my
251 my

+1.6my
+25.1myv
+ 251 mV

CHg Cffset

+1mVy
+101 mVy
+1.01V

-1.6mV
=251 mV
=251 mV

+1.6mv
+ 25,1 mv
+ 251 mv

CH3 or AXT Offsat +1mV

+101 my
+1.01V

-1.6mVy
=251 mV
-251mV

+1.6mYy
+ 251 mV
+ 251 mVv

CH4 or AX2 Offset +1 mV

#1014 my
+1.01V

-16mv
-25.1mv
251 mv

+1.6mV
+25.1mY
+ 251 mV

DC Voltage Measurement Accuracy (Averaged)

CH1

5 mV Vert scale setting,
-5 Div position setting, +1 V offset

+1.0355V

+1.0445 V

CH1

5 mV Vert scale sefting,
+5 Div position setting, -1 V offset

—-1.0445 ¥

-1.0355V

CH1

200 mV Vert scale setting,
-5 Div position setting, +10 V offset

+ 11,5195V

+ 11,6805V

CH1

200 mV Yert scale setting,
+5 Div position setting, =10 V offset

-11.6805V

- 11.5185V

CH1

1.0H V Vert scale satting,
-5 Div position setting, +10 V offzet

+17.621V

+18.379V

CH1

1.01 V Ver! scale setting,
+5 Div position setting, ~10 V offset

-18.379V

-17.621V

CH2

5 mV Vert scale setting,
=5 Div position setting, +1 V offset

+1.0355 V

+1,0445V

CH2

& mV Vert scale satting,
+5 Div position setting, -1 V offset

-1.0445V

~1.0355V

CH2

200 mV Vert scala sefting,
~b Div position safting, +10 V offset

+11.5195V

+11.6805 V

TDS 500D, TDS 600B & TDS 700D Performance Verification and Speciﬁcat_igx@s L
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Performance Tests

TDS 500D/700D Test Record (cont.)

Certificate Num
RH %:

Instrument Serial Number:
Ternperaturs:

Date of Calibration:

Technician:

TDS 5000/700D Performance Test

Minimum

Incoming

QOutgoing

Maximum

CHz2

200 mV Vert scale setting,
+5 Div position setting, —10 V offset

-11.6805V

~11.5185V

CH2

1.01 V Vert scale setting,
-5 Div position setting, +10 V offset

+17621V

+18379V

CHz2

1.01 V Vert scale sefting,
+5 Div position satting, =10 V ofisat

-18.379 V

~17.621V

CH3
or AX1

5 mV Vert scale setting,
-4 Div position setting, +1 V offset

+1.0355 V

+1.0445V

CH3
or AX1

5 mV Vert scale setting,
+5 Div position getting, —1 V offset

-1.0446V

-1.085V

CH3
or AX1

200 mV Vert scals satting,
-5 Div position setting, +10 V offset

+11.5195V

+11.6805 V

CHa
or AX1

200 mV Vert scale setting,
+5 Div posttion setting, ~10 V offset

- 11.6805 V

—-11.5195V

CH3
or AX1

1.01 V Vert scale setting,
-5 Div position setting, +10 V offset

+17.621 V

+18379V

CH3
or AX1

1.01 V Vert scale setting,
+5 Div position setting, 10 V offset

-18.379V

-17821V

ChH4
or AX2

5 mV Ve scale setting,
=5 Div position setting, +1 V offset

+1.0355 V

+1.0445V

CH4
or AX2

5 mV Vart scale setfing,
+5 Div position setting, -1 V offset

-1.0445V

-1.0355V

CH4
or AX2

200 mV Vert scale setting,
=5 Div position setting, +10 V offset

+11.5185 V

+ 11.6805 V

CH4
or AX2

200 mV Vert scale setting,
+5 Div position setting, =10 V offsat

-11.6805 V

- 11,5195V

CH4
or AX2

1.01 V Vert scale setting,
-5 Div position setting, +10 V offset

+17.621V

+18379V

CH4
or AX2

1.01 V Vert scale sefting,
+5 Div position setting, 10V offset

-18.379V

-17.621V

Analog Bandwidth

CH1

100 mV

CH2

100 mV

CH3
or AX1

100 mV

CHa
or AX?

100 mvV

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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TDS 500D0/7000 Test Record (cont.)

Instrument Serial Number:

Tempearature:

Date of Calibration:

Certificate Number:
RH %,

Technician:

TDS 500D/700D Performance Test

Minimum

Incoming

Outgoing

Maximum "

Delay Batween Channgls -

N/A

50 ps

Time Base System

Long Term Sample Rate/
Delay Time @ 100 ng/10.0 ms

+2.53Div

Trgger System Accuracy

Pulse-Glitch or Pulse-Width,
Her scale <1 ps
Lower Limit
Upper Limit

3.ans
3.5ns

Pulse-Gliteh or Pulse-Width,
Hot. scale » 1 s
Lower Limit
Upper Limit

198
1.9 us

2.t s
2.1 s

Main Trigger. DC Coupled, Positive Slops

9.8853V

10,147V

Main Trigger, DC Coupled, Negative Slope

9.8853 V

10.1147 V

Delayed Trigger, DC Coupled, Positive Slope

9.8853 V

10.1147V

Delayed Trigger, OC Coupled, Negative Slope

9.8853 V

10.1147 V

CH1 Sensitivity, 50 MHz, Main

Pass/Fail

Pass/Fail

CH1 Sansitivity, 50 MHz, Delayed

Pass/Fail

Pass/Fail

CH1 AUX Trigger Input

Fass/Fail

Pags/Fall

CH1 Sensitivity, full bandwidth, Main

Pass/Fail

Pass/Fail

CH1 Sensitivity, full bandwidth, Delayed

Pass/Fail

Pass/Fail

Qutput Signal Checks

MAIN TRIGGER QUTPUT, 1 M()
High
Low

High 2 2.5V

Lowz 07V

MAIN TRIGGER QUTPUT, 50 Q
High
Low

High= 1.0V

Low=0.25V

DELAYED TRIGGER QUTPUT, 50 0
High
Low

High= 1.0V

Low<025V -

DELAYED TRIGGER OUTPUT, 1 MO
High
Low

High= 2.5V

low=<0.7V

TDS 500D, TDS 600B & TDS 700D Perform

ance Verification and Specifications . . .
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Performance Tests

TDS 500D/7000 Test Record (cont.)

Instrument Serial Number:

Temperature:

Date of Calibration:

Certificate Num
RH %:

Technician:

TDS 5000/700D Performance Test

Minimum

Incoming

Outgoing

| Maximum

CH 3 or AX 1 SIGNAL OUTPUT, 1 MQ

Pk-Pk = 88 mV

Pk-Pk < 132 mV

CH 3 or AX 1 SIGNAL QUTPUT, 50 Q

Pk-Pk2 44 mV

Pk-Pk = 66 mV

Probe Compensator Output Signal

Frequency (CH1 Freq).

850 Hz

1.050 kHz

Voltage (difference)

495 mV

505 mV

TDS 500D, TDS 6008 & TDS 700D Performance Verification and Spe

cifications
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TDS 794D Test Record

Photocopy this and the next two pages and use them to record the performance
test results for your TDS 794D. '

TDS 794D Test Record

Instrument Serial Number: Certificate Number
Temperature; RH %:
Date of Caiibration: Tachnician:

TDS 794D Performance Test Minimum Incoming Qutyoing  Maximum

Offset Accuracy

CH1 Offzet +10my «25mV +25my
101 my -25.1my +25 1 mV

CH2 Offzet +10mV -25my +25mV
+101 mV =251 mY + 251 mv

CH3 Offset +10mv -25my +25mv
+101 mV =251 mv + 283 mvV

CH4 Offset +10mvy -25mV +25my
+101 mVy -25.1mv +251mV

DC Voltage Measurement Accuracy (Averaged)

CH1 10 mV Vert scals setting, +0.5755 V +0.5845 Y
-5 Div position sstting, +.5 V offset

CH1 10 mV Vert scale setting, ~0.5845 V -0.5755 V
+5 Div position setting, -5 V offset

CH1 200 mV Vert scale setting, +5.5345 V +5.6655 V
0 Div position setting, +5 V offset

CHt 200 mV Vert scale setting, -5.6655 V -5.5345 V
0 Div position sefting, -5 V offset

CHi1 1V Vert scale satting, +0.289 V +#BMyV
0 Div position setting, +2.5 V offset

CH1 1V Vert scale setting, =571V -5283V
0 Div posttion setting, —2.5 V offset

CH2 10 mV Vart scale setting, +0.5755 Y +0.5845V
-5 Div position setting, +.5 V offset '

CHE 10 mV Vert scale setting, -0.5845 v 05755V
+5 Div position setting, -5 V offset

CH2 200 mV Vert scale setting, +5.5345V +5.6665 V
0 Div position setting, 45 V offsat

TDS 500D, TDS 600B & TDS 700D Perfor | ance Verification and Specifications
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TDS 794D Test Record (cont.)

Instrument Serial Number: Certificate Number:
Temperature: RH %:
Date of Calibration: Technigian:

_ TDS 794D Performance Test Minimum Incoming Maximum

CH2 200 mV Vert scale safting, ~5.6655 V =55345 V
0 Div position setting, -5 V offset '

CH2 1V Vert scale setting, +5.289 V 5711V
0 Div position setting, +2.5 V offset

CH2 1V Vet scale sefting, -8.711 Y -5.280V
0 Div position setting, =2.5 V offset

CH3 10 mV Vert scale setting, +0.5758 V +0.5845V
~5 Div position setting, +.5 V offset

CH3 10 mV Vert scale setiing, -0.5845V =0.5755 V
+5 Div position setting, -5 V offset

CH3 200 mV Vert scale sefting, +5.5345 - +5.6655 V
0 Div position setting, +5 V ofiset

CH3 200 mV Vert scale setting, ~5.6655 V -5.5345V
0 Div position setting, -5 V offset

CH3 1V Vert seale setting, +5,289 V BV
0 Div position setting, +2.5 V offget

CH3 1V Vertscale setting, ~57U Y -5.280 V
0 Div position setting, -2.5 V offset

CH4 10 mV Vert scale sefting, +.5755V —_— +0.5845 V
-5 Div position sefting, +.5 V offset

CH4 10 mV Vert scale setting, =0.5845 V -0.5755 V
+5 Div position setting, -5 V offset

CH4 200 mV Vert scaie setting, +5.5345 V +0.6665 V
& Div position setting, +5 V offset

CH4 200 mV Vert scale setting, -5.6655 V =5.5345 V
0 Div position setting, 5 V offset

CH4 1V Vert scale setting, +5.280V +5.711V
0 Div position setting, +2.5 V offset

CH4 1V Vert scale setting, 571V 5288V
0 Div pasition setting, =2.5 V offset

Analog Bandwidth
CH1 100 mV
CHe 100 mV
CH3 100 my
CH4 100 mV
Dalay Between Channels

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spacifications
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TDS 794D Test Record (cont.)

Instrument Serial Number,

Temparature:

Data of Calibration:

Certificate Number:

RH %:

Technician:

TDS 7940 Performance Test

Minimurn

Incoming

Outgoing Maximum "

Time Base Syslem

Long Term Sample Rate/
Delay Time @ 100 ns/10.0 ms

+2.5 Div

Trigger System Accuracy

Putse-Glitch or Pulse-Width,
Hor. scale = 1 s
Lower Limit
Upper Limit

3.5n8
3.5ns

Pulse-Glitch or Pulse-Width,
Hor, scale » 1 s
Lower Limit
Upper Limit

1.9 18
1.9 s

2.1 s
2.1 us

Main Trigger, DC Coupied, Positive Slope

4.8953V

51047V

Main Trigger, DC Coupled, Negative Slope

48953V

51047V

Delayed Trigger, DC Coupled, Positive Slope

4.8953 V

51047V

Delayed Trigger, DG Coupled, Negative Slope

4.8953V

5.1047V

CH1 Sensitivity, 50 MHz, Main

Pass/Fail

Pass/Fail

CH1 Sensitivity, 50 MHz, Delayed

Pags/Fail

Pags/Fail

CH1 AUX Trigger input

Pass/Fail

Pazs/Fail

CH1 Sensitivity, full bandwidth, Main

Pass/Fail

Pass/Fail

CH1 Sensitivity, full bandwidth, Delayed

Pass/Fail

Pass/Fait

Qutput Signal Checks

MAIN TRIGGER QUTPUT, 60 O
High
Low

Highz 1.0V

DELAYED TRIGGER QUTPUT, 50 Q
High
Low

High=1.0V

Low =025V

Low= 025V

CH 3 SIGNAL QUTPUT, 50 Q

Pk-Pk 2 44 mV

Pk-Pk = 66 mV

Probe Compansator Output Signai

Frequency (CH1 Freg).

850 Hz

1.050 kHz

Voitage (difference)

495 mV

505 mv

TDS 500D, TDS 6008 & TDS 700D Performance Verification and Specifications
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Performance Tests

“5H’N\N\\'\\H‘\'\“

il

“““““W“HH“ Signal Acquisition System Checks
These procedures check those characteristics that relate to the signal-acquisition
system and are listed as checked under Warranted Characteristics in Specifica-

,,,,,, tions. Refer to Table 1-1 on page 1-16 for test equipment specifications.

11 Check Offset Accuracy Equipment None -

iz Rerosettiog) e

it —

i ‘ Prerequisites The oscilloscope must meet the prerequisites listed on page 1-15.

1 See Input Channels vs. Modeal on page 1-2.

s

= 1. Preset the instrument controls:

i

“I““““““““““ 5 a. Initialize the oscilloscope:

I

&  Press save/recall SETUP,

m  Press the main-menu button Recall Factory Setup.

8 Press the side-menu button QK Confirm Factory Init,

] !! ®m  Press CLEAR MENU to remove the menus from the screen.

ll e PrssSHIFT,then press ACQUIRE MEN

“i“““““““w ®  On the TDS 600B, press the main-menn button Mode; then press the

side-menu button Average 16.

‘ ‘ 8 On the TDS 500D and 700D, press the main-menu button Mode;

il @ then press the side-menu bytton Hi Res,

| "  Press CURSOR.

“““““““““ ------ B Press the main-menu button Function; then press the side-menu

WH‘NHNNN‘ - oo st

=

|:| u Be sure to disconne-ct any inp\lt Sigﬂals fmm 3—11 fDuf Chaﬂﬂﬂls-

i 2. Confirm input channels are within limits for offset accuracy at zero offset:

“I“ - Do the following substeps — test CH 1 first, skipping substep a, since CH 1

il is already set up to be checked from|step 1.

ii a. Select an unchecked channel: Press WAVEFORM OFF to remove the

| channe] just confirmed from the display. Then, press the front-panel

button that corresponds 1o the channel you are to confirm.

‘ii | 5

I X TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications 1-29
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Performance Tests

b. Set the vertical scale: Set the vertical SCALE to one of the settings ;
listed in Table 1-2 that is not yet checked. (Start with the first setting ™"
listed). o

B Press VERTICAL MENT, Press the main-menu button‘Fine Scal

m  Use the keypad to enter the vertical scale. For the 1 mV setting,
press 1, SHIFT, m, then ENTER. For the 101 mV setting, press
101, SHIFT, m, then ENTER. For the 1.01 V setting, press 1.01, .
then ENTER.

Press CLEAR MENU.

Table 1-2: DC offset accuracy (zero setting)

AR

TDS 5000/700D

Vertical {except TOS 794D)

Vertical scale
sefting

position and
offset setting!

TS 600B offset
accuracy limjts

offset accuracy
limits

imVy

0

2.1 mv

£1.6mv

101 mY

0

*75.6 mV

+25.1 mV

1.0V

0

756 my

251 mv

TDS 794D offset accuracy limits

10 mV

0

26mv

101 mV

0

£25.1mV

1 Vertical position is set to 0 divisions and vert
oscillescope is initizlized in step 1.

c. Display the test signal: The wavefor
inttialized for all channels in step 1 3
channel and its vertical scale.

. Measure the test signal: Align the ac
rotating the general purpose knob, Ig

Figure 14,

Read the measurement results at the
the delta (A:) readout on screen, Thi
ground reference. See Figure 1-4.

f.  Check against limits: Do the followi

a (CHECK that the measurement r
the current vertical scale setting

TDS 300D, TDS 600B & TDS 700D Perform

cal offset to 0 V when the

m position and offset were
nd are displayed as you select each

tive cursor over the waveform by
more the other cursor. See

absolute (@:) cursor readout, not
it is, read the offset relative to the

ng subparts in the order listed.

esults are within the lirnits listed for

rance Verification and Specifications
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i b
I 'a
I |
| y

L

®  Enter voltage on test recort.

‘ﬂl

B Repeat substeps b through|f until all vertical scale settings listed in
Table 1-2, are checked for the channel under test.

[ P—
Tek Run: T00KS/5 Average
E T

‘—I

l

- E MR e e T AR o e e e — — -

\ H “““ Read the e e s PN T

I measurement 2 ; e rm - @ <200V

{‘] ‘: resits, . R R SNSRI DUEEEE

fi ‘ i F . ; . i :

li . L | O
R Align the active cursor 1 S : ol R

| over the waveform. C " N O
. .

il
a

. H ; . ' ' ;
[Ch | TN OY ' WMSWEE TRY 7 0V 23 feb 1994
20:26:18

e e

il Figure 1-4: Measurement of DC offset accuracy at zero setting - TDS 684B shown

= 8. Test all channels: Repeat substaps a through f for all input channels.

fri=,
(7

!
l
il TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications 1-31
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Check DC Voltage
Measurement Accuracy

A\

WARNING. The generator is capable of outpurting dangerous voltages. Be sure to

set the DC calibrarion generator to 0 volts b
and/or moving the test hookup during the pe

efore connecting, disconnecting,
rformance of this procedure. Also,

check that the calibrator does not have shorting straps installed benu.een the DC

and sense outputs or grounds.

Equipment
required
equire One BNC T connector (Itam

One DC caiibration generat

Two precision 50 £ coaxial

Two dual-banana connecions

(ltem 6)

7)

or {ltem &)
cables {Itam 5)

Prarequisites The os¢illoscope must mee

the prerequisites listed on page 1-15

See mput Charnels ve. Model on page 1-2,

1. Install the test hookup and preset the ing

a. Hook up the test-signal source:
= Set the output of a2 DC calibrati

& Connect the output of 3 DC cal

trument controls:

on generator to O volts.

bration generator through a

dual-banana connector followed by a 50 €2 precision coaxial cable to

one side of a BNC T connector.

See Figure 1-5.

Connect the Sense output of thé generator through a second
dual-banana connector followed by a 50 Q precision coaxial cable to

the other side of the BNC T co
connector to CH 1. See Figure

Quitnt Sense
OC Calibrator

T

Dual banana to
BNC adapters

nector. Now connect the BNC T
1-5.

Oscillosgope

—

connector

\_ 50 £) coaxial {

ables

Figure 1-5: Initial test hookup

TDS 500D, TDS 6008 & TDS 7000 Performance Verification and Specifications
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Performance Tests

b. Initialize the osciiloscope:

B Press save/recall SETUPR

m  Press the main-menu button Recall Factory Setup.

®  Press the side-menu button OK Confirm Factory Init.

c. Modifv the default settings:

m  Press SHIFT; then press ACQUIRE MENU.

®  Press the main-menu butto
Average 16.

Confirm input channels are within
and position: Do the following sub

n Mode; then press the side-menu button

limits for DC accuracy at maximum offset
steps — test CH 1 first, skipping subsiep

2a since CH 1 is already selected from step 1.

a. Select an unchecked channel:

= Press WAVYEFORM OFF
from the display.

to remove the channel just confirmed

Press the front-panel button that corresponds to the channel you are

to confirm.
W Ser the generaior output 10

8 Move the test hookup to th

oV

¢ channel you selected.

Turn on the measurement Mean for the channel:

W Press MEASURE, then press the main-menu button Select

Measrmnt for CHx.

Press the side-menu button more until the menu label Mean appears
in the side menu (its icon is shown at the left). Press the side-menu

button Mean.
# Press CLEAR MENU,

Set the vertical scale: Set the vi
listed in Table 1-3 that is not y
listed).

ertical SCALE to one of the settings
et checked. (Start with the first setting

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Table 1-3; DC Voltage measurement accuracy

Scale
setting

Position
setting
(Divs)

Offset
setting

Generator
setting

TDS 6008

Accur

acy limits

TDS 500077000
(except TDS 794D)
Accuracy limits

Smv

-5

+1¥

+1.040V

+1.0329 Vo +1.0471 V

+1.0355 V10 +1.0445 V

+3

-1V

-1.040V

~1.0471 Vto-1.0329 V

-1.0445 V10 ~1.0355 V

200 mv

-5

+10V

+11.68Y

+11.41

65 V1o +11.7835V

+11.5195 V to +11.6805 V

+5

-0V

-11.6V

~11.7¢

35V to-11.4165V

-11.6805Vio—11.5195V

101V

-5

+10V

+18V

+17.102 V1o +18.898 V

+17.621 Vto +18.379 V

-0V

-18V

-18.899 V to -17.102 V

-18.378 Vto-17.621 V

TDS 794D Accuracy limits

+0.5755 V to +0.5845 V

—0.5845 V1005755 V

+5.5345 V 0 +5.6655 V

~5.6655 V 0 -5.5345 V

+5.280 Vio+8 711 V

=5.711

V1o -5.289 V

. Display the test signal:

m  Press VERTICAL MENU, Pre%s the main-rnenu button Position.

®m  Use the keypad to set vertical p$sition to -5 divisions (press -5, then
ENTER, on the keypad). The baseline level will move off screen.

Press the main-menu button Offset.

Use the keypad to set vertical offset to the positive-polarity seting
listed in the table for the current vertical scale setiing. The baseline
level will remain off screen.

Set the generator to the level and polarity indicated in the table for
the vertical scale, position, and offset settings you have made. The
DC test level should appear on screen. (If it doesn’t return, the DC
accuracy check has failed for the current vertical scale setting of the
current channel).

Measure the test signal: Press CLEAR MENU, Read the measurement
results at the Mean measurement re

adout. See Figure 1-6.

TDS 500D, TDS 600B & TDS 700D I-"erforﬂ"lance Verification and Specifications
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Tek, Ritr 100k5/5r Average

|

3 B €1 Mean
ottty (3] 102820 v

Tum on the /
measurement called 3

mean and read the
rasills here,

[ Snnus Chi TgEEmY 23 Feb 1004
12:20:36

) () i i)

Figure 1-6: Measurement of DC accuracy at maximum offset and position

f. Check against limits:

m  CHECK that the readout for the measurement Mean readout on
screen is within the limits listed for the current vertical scale and
position/offset/generator settings. Enter value on test record.

Repeat substep d, reversing the polarity of the position, offset, and
generator settings as is listed in the table.

CHECK that the Mean mepsurement readout on screen is within the
limits listed for the current|vertical scale setting and position/offset/
generator settings. Enter value on test record.

Repeat substeps ¢ through f until atl vertical scale settings, listed in
Table 1-3, are checked for the channel under test.

g. Test all channels: Repeat substeps a through f for all four channels.
3. Disconnect the hookup:
a. Set the generator output to O V.

b. Disconnect the cable from the generator output at the input connector of
the channel last tested.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Check Analeg Bandwidth Equipment Ona sine wave generatar {Item 14)
required One level meter and power gensor (Item 15)
. One power splitter (Hem 16)
One female N to male BNC adapter (item 18)

Four male N to female BNC adapters (tem 17)

| Two 50 Q2 precision cables fftem 5)
Attenuators (Items 1 and 2)

‘ Optionial: One high-frequency leveled sine wave generator and its
leveling head - replaces items 14, 15, 16, 17, and 18

s

T e [ et ot ] e

T

Prerequisites See page 1-19

1. Install the test hookup and preset the instrument controls:
a. [Initialize the oscilloscope:

m  Press save/recall SETUP. Press|the main-menu button Recall
Factory Setup; then press the gide-menu button OK Confirm

Factory Init.

fﬁ‘@@ﬁ‘@_

. Modify the default settings:
m  Press TRIGGER MENU.

T

m  Press the main-menu button Coupling. Then press the side menu
bution Noise Rej.

™o

i
i “Turn the horizontal SCALE knob to 50 ns. Press SHIFT; then press
: ACQUIRE MENU.

Press the main-menu button Mode; then press the side-menu button

-, i
i et a4

N

Average 16.

Press MEASURE. Press the main-menu button Level Setup; then
| - press the side-raenu button Min-Max.

\
TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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NOTE. The sine wave generator output ¢
0.35 db of the reference frequency (10
listed in Table 1-4. The 0.35 db require
that meets Tektronix specifications.

You can perform bandwidih PV using a
amplitude error > 0.35 db). Under thes
to the flamess errors associated with th

Refer to the Sine Wave Generator Leve
wave generator does not have automati

amplitude must be leveled to within
AHz) through the bandwidth frequency
ment is necessary to ensure a bandwidth

n unleveled sine wave generator (with
e conditions, the bardwidth PV is subject
¢ generator used.

ing Procedure on page 1-88 if your sine
¢ outpur amplitude leveling.

Hook up the test-signal source:
leveled sine wave generator to

reference frequency of 10 MHz
For the optional setup using al
leveling head, see Figure 1-8 a
example Tektronix SG 504, set

C.

Sine Wave
Generator

Connect the sine wave output of a

CH 1. Set the output of the generator to a
or less. See Figure 1-7.

eveled sine wave generator with a

nd, if using this optional setup with the
the generator output to 6 MHz.

Oacillogcope

[ ]

=

N

© 1
\.

Figure 1-7: Initial test hookup

High Frequency Sine
Wave Generator

Oscilloscope

]

O

00

T 1

A O 0 O]

Leveling b

pad ———=

.,

|

Figure 1-8: Optionai initial test hookup
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2. Confirm the input channels are within limits for analog bandwidth: Do the
following substeps — test CH 1 first, skipping substeps a and b since CH 1
is already set up for testing from step 1.

ISE)

a. Select an unchecked channel:

ity
E

B Press WAVEFORM OFF to remove the ¢hannel just confirmed
from display.

;

PR

Press the front-panel button that corresponds to the channe! you are
to confirm.

Move the leveling output of the sine wave generator to the channel
you selected.

0q

. March the trigger source to the channel selected:

# Press TRIGGER MENU. Press the main-menu button Source; then
press the side-menu button that corresponds to the channel selected.

Set its input impedance: (This substep is not required on the TDS 794D, )

®m  Press VERTICAL MENU; then press the main-menu button
Coupling.

&:
G
&
&

f I S 1Y [N ¥

B Press the side-menu Q button to toggle it to the 50 & setting.

[F—

. Set the vertical scale: Set the vertical SCALE 1o one of the settings
listed in Table |—4 not vet checked. |(Start with the 100 mV setting).

m |
T % S

j—

"
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Performance Tests

Table 1-4: Analog bandwidth

Vertical scale

Referance amplitude
{6 divisions)

Horizontal

scale

‘Test

frequency

TDS 580D
TDS 680B
TDS 6848
TDS734D | TDS 784D

TDS 520D
TDS 540D
TDS 724D
TDS 754D

TDS 6208

TOS 6448 =3 db Limits

100 mV

600 mV

1ns

2 GHz 1GHz

500 MHz 500 MHz 2424 mV

mv

& mvV

1ns

NA 500 MHz

250 MHz 450 MHz z4.24 mV

2mv

12 mv

1ng

NA 600 MHz

300 MHz 500 MHz =B.48 mV

5my

30 myv

1ns

NA 750 MHz

450 MHz 500 MHz =21.2mv

10mv

60 my

1ns

2GHz 1 GHz

500 MHz 500 MHz z42.4 mV

20 mv

120 mV

1ns

2GHz 1GHz

500 MHz 500 MHz zB4.3mv

50mv

300my

1ns

2GHz 1 GHz

500 MHz 500 MHz =212mv

200 mvV

12V

1ns

2GHz 1 GHz2

500 MHz 500 MHz 2R848 mV

500 mv

3y

ins

2 GHz 1 GHz

50O MHz | 500 MHz 2212V

1V

6 V1

1ns

2GHz 1 GHz

500 MHz 500 MHz »4.24 V?

1 ifyour generator cannot output & divisions of amplitude, set it to its maximum output. The -3 db limit can be calculated as:
0.707 x referance amplitude.

Display the test signal: Do the following subparts to first display the
reference signal and then the test signal.

Press MEASURE; then press the main-menu button Select

Measrmnat for CHx.

Press the side-menu button
Frequency appears in the s
Press the side-menu buiton

Press the side-menu button

maore, if needed, until the menu label
ide menu (its icon is shown at the left).
Frequency.

more unti] the menu label Pk-Pk

appears in the side menu (its icon is shown at the left). Press the

side-menu button Pk-Pk.
Press CLEAR MENU.

Set the generator output s0
reference amplitude in Tab
scale set in substep d.

Press the front-panel butto
trigger a stable display. At
make small, manual adjust
TRIGGER LEVEL knob
TDS model as is shown in

the CHx Pk-Pk readout-equals the
14 that corresponds to the vertical

SET LEVEL TO 50% as necessary to
11 bandwidth, you may also want to
ents to the trigger level. You can use the
o do this. (Full bandwidth varies with
able 1-4).

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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f. Measure the test signal;

m  Set the frequency of the generator, as shown on screen, to the test
frequency in Table ]—4 that corresponds to the vertical scale set in
substep d. See Figure 1-9.

@

Set the horizontal SCALE to the horizontal scale setting in B
Table 1-4 that corresponds to the vertical scale set in substep d,
Press SET LEVEL TO 50% as necessary to trigger the signal.

Read the results at the CHx Pk-Pk readout, which will automatically
measure the amplitude of the test signal. See Figure 1-9.

Lk

SRR R

e )

Tek Run: 3.0005/5 Avearage
[ T
1

Read results, 3 .‘ : C;.:szm_sk
Sef the generator : ﬂ ST

(reference) frequency 1o 1 o 99%1. s‘iﬁa‘hz

CUNRE L)

P

A/

i

i
(B

the test frequency from NEEE AR A
Table 1-4. ) \ RS0 T T L W O O O W0 O, Y 0. MU

Set the horizonial scale 2 : L .
from Table 1—4. ;
0 lmm*"fb'hmvci } F0MY 22 Fep 1094

15:38:29

)

S

m
- —

M

Figure 1-9: Measurement of analog bandwid

g. Check against limits:

m  CHECK that the Pk-Pk readout on screen is within the limits listed
in Table 14 for the current vertical scale setting.

Enter voltage on test record.

When finished checking, set thi horizontal SCALE back to the
50 ns setting. ‘

|
TDS 500D, TDS 600B & TDS 700D Peﬁo#wce Verification and Specifications
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Performance Tests

STOP Checking each channel’s bandwidth at all vertical scale sertings is time
consuming and unnecessary. You may skip checking the remaining vertical scale L
settings in Table 1.-4 (that is, skip the following substep, h) if this oscilloscope :
has performed as follows:

R Passed the 100 mV vertical scale setting just checked in this
procedure,

m  Passed the Verify Internal Adjusiment, Self Compensation, and
Diagnostics procedure found under Self Tests, on page 1-5.

NOTE. Passing the signal path compensation confirms the signal path for ail
vertical scale settings for all channels. Passing the internal diagnostics ensures
that the factory-set adjustment constants that control the bandwidth for each
vertical scale setting have not changed,

h. Check remaining vertical scale settings against limits (optional):

m  If desired, finish checking the remaining vertical scale settings for
the channe! under test by repeating substeps d through g for each of
the remaining scale settings listed in Table 14 for the channel under

test.

I
|||
measurement until you check a new channel,

H\H\

w  When doing substep e, ski?thc subparts that turn on the CHx Pk-Pk

m Install/remove attenuators between the generator leveling head and
the channel input as needed to obtain the six division reference
signals lisied in the 1able.

i. Test all channels: Repeat substeps a through g for all four channels.

3. Disconnect the hookup: Disconnect the test hook up from the input
connector of the channel last tested,

Check Delay Between Equipment One sine wava generator (ltem 14}
Channels required One precision 50 €2 cpaxial cable (ftem 5)

One 50 Q terminator (Item 4)

'

‘?N“““\\i\i““\.

One dual-input coupl#r (ltemn B)

Prerequisites Sea page 1-15 L
See Input Channels vs. Mode! on page 1-2.

cifications
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1-42

i
|

STOR DO NOT use the vertical position k
doing this check. To do so invalidates the

iob to reposition any channel while

1. Inswall the test hookup and preset the iLStrument controls:

a. Initialize the front panel:

Press save/recall SETUP.

Press the main-menu button Recall Factory Setup.

®  Press the side-menu button OK Confirm Factory Init,

b. Modify the initialized front-panel o

¢. Hook up the test-signal source:

Sine Wave
Generator

pntrol settings:

Do not adjust the vertical position of any channel during this

procedure.

Set the horizontal SCALE to 500 ps.

Press SHIFT; then press ACQUIRE MENU.

Press the main-menu button Mode, and then press the side-menu

button Average 16.

Connect the sine wave output of a sine wave generator to a 50 £
precision coaxial cable follow;i by 4 50 €2 termination and a
dual-input coupler. (If checking a TDS 794D, substitute a power

divider and two 50 Q coaxial ¢
duai-input coupler).

Comnect the coupler to both CH

]

?-'——* Qutput (

bles for the 50 Q termination and

1 and CH 2. See Figure 1-10.

Oscilloseope

Figure 1-10: Inma! test hockup

TDS 500D TDS 600B & TDS 700D Perform

G_T_DI?_ ual input

coupler

50 O terminator

\

ance Verification and Specifications
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Performance Tests

‘2. Confirm all four channels are wirkin limits for channel delay:

a, Setup the generator: Set the generator frequency to 250 MHz and the
amplitude for about six divisions in CH 1.

Hint: As you are adjusting the|generator amplitude, push SET LEVEL
TO 50% frequently to speed up the updating of the waveform amplitude
- on screen.

. The horizontal SCALE shoulcii already be set to 500 ps. On the
TDS 580D, TDS 784D, TDS 794D, and 600B, now set it to 200 ps. On
the TDS 520D, 540D, 724D, and 754D, push the front-panel ZOOM
button, press the side-menu On button, set the horizontal SCALE to
250 ps, and be sure the vertical scale factor is kept at 1.0X and the
horizontal scale factor is 2.0X

Save a CH 2 waveform: Press|CH 2. Be sure the vertical scale factor is
kept at 1.0X. Then press savefrecall WAVEFORM. Now, press the
main-menu button Save Wim; then press the side-menu button

To Ref 2. '

. Save CH 3 (AX] on some TDS models) waveform:

OFF. Press CH 3. Be sure the vertical scale factor is kept at 1.0X.
Then press the side-menu button To Ref 3.

Display all test signals:

®  Press WAVEFORM OF
models) from the display

to remove CH 3 (AX1 on some TDS

Display the live waveforny. Move the coupler from CH 3 to CH 4,
s0 that CH 1 and CH 4 are driven. (Use AUX] and AUX2 instead of
CH3 and CH4 if your TD$ medel is so equipped). Press CH 4 10
display. Be sure the vertical scale factor is kept at 1.0X. See Figure
1-11 on page 1-44.

w  Move the coupler from CH 2 to CH 3 (AUX1 on some TDS
models), so that CH 1 and CH 3 are driven. Press WAVEFORM

Display the reference waveforms. To do this, press the front-panel
button MORE. Press the main-menu buttons Ref 2 and Ref 3. You
may notice their overlapping ground reference indicators. See
Figure 1~11 on page 1-44,

Measure the test signal:

8 Locate the time reference points for these waveforms. Do this by
first identifying the point where the rising edge of the left-most
waveform crosses the center honizontal graticule line, Next, note the
corresponding time reference point for the right-most waveform. See
Figure 1-11 on page 1

TDS 500D, TDS 600B & TDS 700D Performance Venification and Specifications
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Press CURSOR.

Press the main-menu button Function; then press the side-menu
button V Bars.

Press CLEAR MENU.

Align one V bar cursor to the time reference point of the left-most
waveform edge and the other cursor 1o the time reference point of the
right-most waveform edge by totating the General Purpose knob.
(Press SELECT to switch between the two cursors). See Figure

1-11 on page 144,

| Read the measurement results at the A: cursor readout, not the @:
5 readout on screen.

Tek Run: 5.0005/5  Average
- i ' | &
i Read results. 4 . e X
I . S R

Cursor
i__Function
!
| /
500
TTme W{F Tude
| :,;D';; Units 2l
| SECONGS ase

|
LS

2

| Locata the fime reference Align each cursor|to the time
paints for these waveforms. reference points

m

—— i ——

Display the waveforms. 1 o g 8 ! L
/. | i f
H o : ‘ o Cow o Phired

&h1 Yoomy

? o m

Sha 1000

H EE B B B e W —

i

L

=

Check against limits: CHECK that the cursor readout on screen 1s

Figure 1-11: Measurement of channel delay - TDS 6848 shown
£100 ps for the TDS 600B or £50 ps for the TDS 500D/700D,

i
. If the channel skew is within the limits, enter time on the test record and
proceed to step 3. Otherwise, procegd with steps i through p.

LI

L
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Use the cursors to measure the

skew from CHI 1o CH2, CHI to CH3,

and CH1 to CH4 (use AX1 and AX2 instead of CH3 and CH4 if your
TDS model is so equipped). Write down these three numbers in the first

measurement column of Table
either positive or negative.

1-5. Note that these numbers may be

Repeat the procedure from step 1.c through 2.e.

Again use the cursors to measure the skew from CH1 to CH2, CHI 1o
CH3, and CHI to CH4. Write down these numbers in the second

measurement column of Table
gither positive or negative.

1-5. Note that these numbers may be

Add the first CH] to CH2 skew measurement to the second CHI to CH2

skew measurement and divide

the result by 2. Use Table 1-5.

. Add the first CH1 to CH3 (AX]] on some TDS models) skew measure-

by 2. Use Table 1-5.

3 skew measurement and divide the resuit
|

Add the first CH1 to CH4 (AX?2 on some TDS models) skew measure-
ment to the second CH1 to CH4 skew measurement and divide the result

| ment to the second CH1 to C}ﬂ

by 2. Use Table 1-5.

steps 1, m, and n is between |
between —50 ps and + 50 ps fo

p. Enter time on the test record.

| Check against limits: CHECK

that the largest of the three results from
00 ps and + 100 ps for the TDS 600B or
r the TDS 500D/700D.

Table 1~5: Delay between channels wur*@heet
First Saco

Add first and
d secong Divide sum

Coupling measurement measirement | measurements | by 2

skew

CH1 10 CH3
skew

-

CH1to CH4

the input connectors of the channels.

skew
! 3. Disconnect the hookup: Disconmegt the cable from the generator output at

TDS 500D, TDS 600B & TDS 700D Performance Verification and Sp%ciﬁcations
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Time Base System Checks

Check Accuracy for
Long-Term Sample Rate
and Delay Time

‘These procedures check those characterist
time base system and are listed as checkeq
Specifications.

1 under Warranted Characreristics in

ics that relaie to the Main and Delayed

Equipment Cne time-mark generaton {ltem 11), or

required Sine wave generator (lter

One 50 £, precision coa)

m 14)

ial cable (Hem 5)

Prarequisites Gee page 1-15

Tirme Mark or
Sine Wave
Generator

Dscilloscope

]
o Qutput

W

L 50 {2 coaxial cable

Figure 1-12: Initial test hookup

1. Install the test hookup and preset the

a. Hook up the test-signal source: C
coaxial cable, the output of the ge

®  If using a time-mark generato

nsrrument controls:

nnect, through a 50 £2 precision
erator to CH 1.

, 58t the output for 10 ms markers.

®m  If using a sine wave gcneratoq. set the output for 1.2 V and 500 kHz.

. Initialize the oscilloscope:

B Press save/recall SETUP. Pre
Factory Setup. Press the sid
Init.

Modify the initialized front-panel

m  Set the vertical SCALE 1o 2
Tektronix TG 501A Time M

®  Set the horizontal SCALE of

TDS 500D, TDS 600B & TDS 700D Perfi

5 the main-menu button Recall
-meny button OK Confirm Factory

ontrol settings:

mV (or 500 mV with the optional
k Generator).

the Main time base to 2 us.

ance Verification and Specifications
\
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Performance Tests

Press VERTICAL MENU, then press the main-menu button
Coupling. Press the side-menu button £ to toggle it to the 50
setting. (This step is not required on the TDS 794D.)

Press SET LEVEL TO 50%.

Use the vertical POSITION knob to center the test signal on screen.

i1

Press TRIGGER MENU; then press the main-menu button Mode
& Holdoff. Press the side-menu buiton Normal.

F1)

2. Confirm Main and Delayed time bases are within limits for accuracies:

a. Display the test signal:
8 Press HORIZONTAL MENU.

& Set horizontal modes. To do this, press the main-menu button Time
Base. Press the side-menu buttons Delayed Only and Delayed Runs
After Main. See Figure 1-13.

b. Measure the test signal:

B Set the horizontal SCALE of the D (delayed) time base to 500 ns for
the TDS 600B or to 100 ns for the TDS 500D/700D.

If using a time-mark generator, align the trigger T to the center
vertical graticule line by adjusting the horizontal POSITION. See
Figure 1-13 on page 148,

If using a sine wave generator, align the rising edge of the sine wave
on the center graticule crosshairs by adjusting the horizontal
POSITION.

Set delayed tirne to 10.000016 ms. Do this on the keypad by
pressing 10.000016, ther SHIFT, then m followed by ENTER).

¢. Check long-term sample rate and delay time accuracies against limils.

8 (CHECK that the rising edge of the marker (or sine wave) crosses
the center horizontal graticule line at a point within either £2.0
divisions, for the TDS 60QB, or £2.5 divisions, for the
TDS 5000/700D, of center graticule. See Figure 1-13,

®  Enter number of divisions|on the test record.

!
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Performance Tests

EXNE]

e N

Tek Run: lbﬂMS/sr sample ‘Deiav Tlme:; 10.9006018ms

I

4| Time gase !

AR
M | Main Only

L

T intensitled

TRE

Align the trigger T ta the 1
conter graticule line. '~\

(== =¥

1

1.0

ES i s urrmSE =T

2y AlLEr Maih

Deiayed
Triggerable
see Delayed
Trig Menu)

AR 200mve A MT0ms Chi g axamy
. : 7 D S0omz Rune Afte
k . .

TIgaeT ioTIZ -
Positlon ! Hpmf"
5% !

m

®

- =)

m

Check long=term sample Set horizontal scale
rates and delay time ana delayed time.
accuracies against limits,

[ I'ﬁ"l
I

Figure 1-13: Measurement of accuracy — Long-term and delay time

3. Disconnect the hookup: Disconnect the ¢able from the generator ontput at
the input connector of CH 1.

mmmm
E!lmgmagﬁﬂ&a§

OO O

(-
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Trigger System Checks

These procedures check those characteristics that relate to the Main and Delayed
trigger systems and are listed as checked in Specifications.

Check Accuracy (Time) for  Equipment One sine wave generator (Item 14)
. Fulse-Glitch or required One 10X attenuator {item 1)

Pulse-Width Triggering
One 50 £, precision cpaxial cabls (ltem 5)

Prerequisites See page 1-15

1. Install the test hookup and preset the instrument controls:
a. Initialize the instrument:
®  Press save/recall SETUP.
®  Press the main-menu button Recall Factory Setup.
m  Press the side-menu button QK Confirm Factory Init.
b. Modify the default setup:

m  Set the horizontal SCALE|to 10 ns on the TDS 600B and 12.5 ns on
the TS 5000/700D.

. Préss VERTICAL MENU; then press the main-menu button
Coupling. Now press the side-menu button £ to toggle it to the
50 Q setting. (This step is not required on the TDS 794D.)

¢. Hook up the test-signal source; Connect the output of the sine wave
generator (Item 14) to CH 1.

Do this through a 50 Q precision coaxial cable, followed by a 10X

attenuaior. See Figure 1~14. The 10X attenuator is optional if the SG503
is used.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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f

Sine Wave Generator Qscilloscope

C ]
os%

10001

10X Attenuater

50 O coaxial cable jr

Figure 1-14: [nitial test hookup

7

H ot o l

2. Confirm the trigger system is within time-accuracy limits for pulse-glitch or
pulse-width triggering (Horizontal Scale =1 us):

m ®

a. Display the test signal: Set the output of the sine wave generator for a
100 MHz, five-division sine wave on screen. Press SET LEVEL TO
50%.

"

. Set the trigger modea: Press TRIGGER MENU. Now press the
main-menu button Mode & Holdoff; then press the side-menu button
Normal.

Set upper and lower limits that ensure triggering: See Figure 1-13.

1B
[
1
i

m  Press the main-menu button Type; then repeatedly press the same
button untii Pulse is highlighted in the menu that pops up.

Press the main-menu button Class; then repeatedly press the same
button until Width is highlighted in the menu that pops up.
Press the main-menu bution Trig When; then press the side-menu

o
@
@&
&

®

{ B it ] e o e

buttonn Within Limits.

.9

Press the side-menu button Upper Limit. Use the keyboard to set
the upper limit to 10 ns: press 10, then SHIFT, then n, and ENTER.

Press the side-menu button Lower Limit. Use the keypad to set the
lower limit to 2 ns.

1

i

d. Change limits until triggering stops;:

3

B Press SET LEVEL TO 50%.

B  While doing the following subparts, monitor the display (it will stop
acquiring) and the front-panel light TRIG (it will extinguish) to
determine when triggering is lost.

TDS 500D, TDS 600B & TDS 700D Perfr:m%nance Verification and Specifications -
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Press the side-menu button Lower Limit.

Use the general purpose knpb to increase the Lower Limit readout
until triggering is lost.

CHECK that the Lower Limit readout, after the oscilloscope loses
triggering, is within 3.5 ns to 6.5 ns, inclusive.

Enter time on test record.

Use the keypad to return the Lower Limit to 2 ns and reestablish
triggering.

Press the side-menu button Upper Limit; then use the general
purpose knob to slowly decrease the Upper Limit readout until
triggering is lost.

CHECK that the Upper Limit readout, after the oscilloscope loses
triggering, 15 within 3.5 ns 10 6.5 ns, inclusive,

Enter time on test record.

/’"

Wldth Lower Limit: 2.0ns O
]
i

{ Fulse width
1 Trig when

- Set upper

J“'[_ and lower
out of Limits limits that
ENSUrg
triggerning.
Then change
limits unti
triggering
siops.

100myQ ' T "M 10.0ns width
e Tt |
s Puiser | <wWidth=

&

)

Figure {-15: Measurement of time accuracy for pulse and glitch triggering
3. Confirm the trigger system is within time-accuracy limits for pulse-glitch or

pulse-width triggering (horizontal scale =1 us):

a. Set upper and lower limits that ensure triggering at 250 kHz:

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Press the side-menu button Upper Limit. Use the keyboard to set
the upper limit to 4 ps.

Press the side-menu button Lower Limit. Use the keypad to set the
lower limit to 500 ns.

b. Display the test signal:

Set the horizontal SCALE to 5 us.

Set the output of the sine wave generator for a 250 kHz,

five-division sine wave on screen. Set the vertical SCALE to 20 mV
(the waveform will overdrive the display).

Press SET LEVEL TO 509,

Check against limits: Do the following subparts in the order listed.

Press the side-menu button Lower Limit,

Use the general purpose knob to increase Lower Limit readout until
triggering 1s lost.

CHECK that the Lower Limit readout, after the oscilloscope stops
triggering, is within 1.9 us to 2.1 us. inclusive,

Enter time on test record,

Use the keypad to return the Lﬁwer Limit to 500 ns and reestablish
triggening.

Press the side-menu button Upper Limit; then use the general

purpose knob to slowly decrease the Upper Limit readout until
triggering stops.

CHECK that the Upper Limit readout, after the oscilloscope loses
triggering, is within 1.9 ps to 2,1 s, inclusive.

Enter time on test record.

4. Disconnect the hookup: Disconnect the cable from the generator output at

the input connector of CH 1.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Performance Tests

Check Accuracy,  Equipment One DC calibration generator (ltam 9)
i . required
Trigger-Leveior  req One BNC T connector (tem 7)

Threshold, DC Coupled
Twa 50 C, precision coaxial cablas (Item 5)

Prerequisites See page 1-15.

Oscillascope

DC Calibrator

3 -

Dual banana to # .
BNC adapters

connector

50 O coaxial cadles

Figure 1-16: Initial test hookup

1. Install the test hookup and preset the instrument controls:
a. Hook up the test-signal source:
m  Set the output of the DC galibration generator to ( volts.

®  Connect the output of the DC calibration generator, through a
dual-banana connector followed by a 50 £ precision coaxial cable,
to one side of a BNC T connector.

Connect the Sense output |of the generator, through a second
dual-banana connector followed by a 50 £2 precision coaxial cable,
to other side of the BNC T connector. Now conpect the BNC T
connector to CH 1.

b. Initialize the oscilloscope:
= Press save/recall Setup.
s Press the main-menu button Recall Factory Setup.
2 Press the side-menu button OK Confirm Factory Init.

2. Confirm Main trigger system is within limits for Trigger-level/Threshold
accuracy.

a. Display the test signal:

TDS 500D, TDS 4008 & TDS 700D Performance Verification and Spéciﬁcations
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Set the vertical SCALE to 200 mV.

Press VERTICAL MENU, then press the main-menu button
Positiomn,

Set vertical position to —3 divisions (press =3, then ENTER, on the
keypad). The baseline level will move down three divisions. See
Figure 1-17 on page 1-35.

Press the main-menu button Offset.

Set vertical offset to +10 volts (+5 volts for the TDS 794D) with the
keypad. The baseline level will move off screen.

Set the standard output of the DC calibration generator equal to the
offset. The DC test level will appear on screen. See Figure 1-17.

. Measure the test signal:

; @ Hi
= 5 == =31

m  Press SET LEVEL TO 50%.
®  Press TRIGGER MENU.

LA

m  Read the measurement results from the readout below the 1abel
Level in the main menu, not the trigger readout in the graticule area.

Exm |

Read results (Check against limits). See Figure 1-17.

s  CHECK that the Level readout in the main menu is within the
ranges listed in Table 1-6.

5§ e==m g E== g ==

P

Table 1-6: Trigger leve! accuracy readout

instrument Minimum Maximum
TDS 6008 9863V 10137V
TDS 5000/700D 9.8853V 10,1147V
TDS 7840 48953V 5.1047V

01— g

na

N N =

Enter voltage on test record.

Press the main-menu button Slope; then press the side-menu button
for negative slope. See icon at Ieft. Repeat substep b.

T

CHECK. that the Level readout in the main menu is within the
ranges listed in Table 1-6. '

Enter voltage on test record.

TDS 500D, TDS 600B & TDS 700D Performance Verification and $pecifications
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Tek Run: 100kS/s Sample

{| Edge Slope !

Set vertical position to -3 divs. ’ R Y ol
. L Mm_ﬁ ETRLY,N Lol rein1 B
Set vertical affzet to +10 volts, i

Soutce | Coupling Level ode
Y &
<Edger | et e ‘ #IV | holdor ¢

) ) )

./

N

2 3

Set DC ealibration gengrator Read results.
to equal offset (+10W),

Figure 1-17: Measurement of trigger-level accuracy

3. Confirm Delayed trigger system is within limits for Trigger-level/Threshold
accuracy:

a. Select the Delayed time base:
B Press HORIZONTAL MENTU.
®  Press the main-menua button Time Base.

®  Press the side-ment buttons Delayed Only and Delayed Trigger-
able.

®  Set D (delayed) horizontal SCALE to 500 ps.

Select the Delayed trigger system:

®  Press SHIFT, then press the front-panel DELAYED TRIG bution.
®  Press the main-menu button Level.

Measure the test signal: Press the side-menu button SET TO 50%.
Read the measurement results in the side (or main) menu below the label
Level,

|

|

TDS 500D, TDS 600B & TDS 700D Performance Vernification and Spei‘:iﬁcat:ions
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d. Check against limirs: Do the following subparts in the order listed.

B (CHECK that the Level readout in the side menu is within the limits

listed in Table 1-7,

Tabie 1-7: Delayed trigger level accuracy readout

Instrument Minimum

Maximum

TDS 6008 ©19.863V

10137V

TD3 5000/700D 9.8853 V

101147V

TS 794D 4.8953V

51047 V

Enter voltage on test record.

Press the main-menu button Sl
for negative slope. See icon at
Level. Repeat substep ¢.

CHECK that the Level readout
listed in Table 1-7.

W Enter voltage on test record.
4. Disconnect the hookup:
a. First set the output of the DC calibr

b. Disconnect the cable from the gene
CHI.

TDS 500D, TDS 600B & TDS 700D Perfon#ance Verification and Specifications

ope, then press the side-menu button

eft. Press the rnain-menu button

in the side menu is within the limits

ation generator to 0 volts,

rator output at the input connector of

JP'—W—WJ AR

TP R0

L

RS p e e deny

H | &
=SB =g

B E{?%

m
’?éé%' '

|
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Sensitivity, Edge Trigger,
DC Coupled

- Equipment
required

One 10X attenuator (

One sing wave generator (item 14)

Two precision 50 Q coaxial cables (Item 5)

tem 1)

One BNC T connector (liem 7)
Cne 5X aftenuator (ltem 2)

Prerequisites

See page 1-15.

L. Insiall the test hookup and preset t

a.

bh. Maodify the initialized front-par

¢. Hook up the test-signal source,

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spe

Inirialize the oscilloscope:

Press save/recall SETUP.
Press the main-menu butto

Press the side-menu button

Set the horizontal SCALE
the TDS 6008 or 25 ns on

Press HORIZONTAL MI
Time Base.

Press the side-menn button

he [nstrument controls:

n Recall Factory Setup.

OK Confirm Factory Init.

tel control settings:

for the M (main) time base to 20 ns on
the TS 500D/700D.

ENU: then press the main-memi button

Delayed Only; then press the side-menu

button Delayed Triggerable.

Set the horizontal SCALE
the TDS 600B or 25 ns on

for the D (delayed) time base to 20 ns on
the TDS 500D/700D; then press the

side-menu button Main Only.

Press TRIGGER MENU;
& HoldofT. Press the side-

then press the main-menu button Mode
menu bution Normal.

Press VERTICAL MENU; then press the main-menu button
Coupling. Press the side-menu button £ to select the 50 € setting.
(This step is not required on the TDS 794D.)

Press SHIFT; then press A

CQUIRE MENU. Press the main-menu

button Mode; then press the side-menu button Average 16.

Connect the signal output of the generator to a BNC T connector.

Connect one output of the

T connector to CH 1 through a 50 Q

precision coaxial cable. Connect the other output of the T connector

to the AUX TRIG INPUT

at the rear panel. See Figure 1-18.

cifications
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Sine Wave
Generator

To AUX TRIG INPUT
on raar panel

1 Oscilloscope

——
|

Figure 1-18:

Initial test hookup

2. Confirm Main and Delayed trigger systems are within sensitivity limits

(50 MHz): ‘

a. Display the test signal:

Set the generator frequency to
Press MEASURE.

Press the main-rmenu button Level Setup; then press the side-menu
buiton Min-Max,

Press the main-menu button Select Measrmnt for Chl.

Press the side-menu button —more- until Amplitnde appears in the
side menu {its icon is shown at|the left). Press the side-menu button
Amplitude.

Press SET LEVEL TOQ 30%.
Press CLLEAR MENU,

Set the test signal amplitude for about three and a half divisions on
screen. Now fine adjust the generator output until the CH 1
Amplitude readout indicates the amplitude is 350 mV, Readout may
fluctuate around 350 mV.,

Disconnect the 50 € precision coaxial cable at CH 1 and reconnect
it to CH 1 through a 10X attenyator.

Check the Main trigger system for stable triggering at limits:

Read the following definition: A stable trigger is one that is
consistent; that is, one that results in a uniform, regular display
triggered on the selected slope (positive or negative). This display
should not have its trigger point switching between opposite slopes,
nor should it roll across the screen. At horizontal scale settings of

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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2 ms/division and faster, TRIG'D will remain constantly lighted. It
will flash for slower settings.

Press TRIGGER MENU; then press the main-menu button Slope.

Press SET LEVEL TO 50%. Adjusi the TRIGGER LEVEL knob
so that the TRYIG’D light is on. Set the level to near the middle of
the range where the TRIGD light is on. CHECK that the trnigger is
stabie for the test waveform on both the positive and negative slopes.
(Use the side menu to switch between trigger slopes; use the
TRIGGER LEVEL knob to stabilize the trigger if required.)

Enter pass/fail result for main trigger on the test record.

Leave the Main trigger system triggered on the positive slope of the
waveform before continuing to the next step.

g 0

ToK Rum: 2,5005/%  Averag

1 edge slope |

‘€1 Ampt
6mY !

e S e

e
A -

Check if stable trigger. WA 0dmve . T Mz00ns Cht, BV
: : . it ‘ :
T3 source | Coupiing | | Level Mgde I
<Edge= ch! - | amv Haoldoft

(| — OO

Figure 1-19: Measurement of trigger sensitivity — 50 MHz results shown on a
TDS 6848 screen

Check Delayed trigger system for stable triggering at limits: Do the
following subparts in the order listed.

®m  Press HORIZONTAL MENU; then press the main-menu button
Time Base. Press the side-menu button Delayed Only; then press
Delayed Triggerable in the same mena.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications




Performance Tests

Press SHIFT, then press DELAYED TRIG. Press the main-menu
button Level.

Press the side-menu button SET TO 50%.

CHECK that a stable trigger 15 obtained for the test waveform for
both the positive and negative slopes of the waveform. Use the
TRIGGER LEVEL knob to stabilize the Main trigger. Use the
general purpose knob to stabilize the Delayed trigger. Press the
main-menu button Slope; then use the side menu to switch between
trigger slopes. See Figure 1-19.

Enter pass/fail result for delayed trigger on the test record.

Leave the Delaved trigeer system triggered on the positive slope of
the waveform before continuing to the next step. Also, return to the
rain time base: Press HORIZONTAL MENU, then press the
main-menu button Time Base, Press the side-menu button Main
Only.

L A O O LI A O D

8 Pregs CLEAR MENTI.

3. Confirm the AUX Trigger input:

@ .
&>
=

a. Display the tesr signal:
® Remove the 10X attenuator and reconnect the cable to CH 1.
m  Set the test signal amplitnde for about 2.5 divisions on screen.

m  Now fine adjust the generator output until the CH 1 Amplitude
readout indicates the amplitude is 250 mV. (Readout may fluctuate
around 250 mV).

Check the AUX trigger source for stable triggering ar limirs: Do the
following in the order listed.

B Use the definition for stable ¢ Jgger from step 2.
®  Press TRIGGER MENU; then press the main-menu button Source,

®  Press the side-menu button ~more- until the side-menu label
DC Aux appears; then press DC Aux.

Press SET LEVEL TO 50%. CHECK that a stable trigger is
obtained for the test waveform on both the positive and negative
slopes. Press the main-menu button Slope; then use the side menu to
switch between trigger slopes.|Use the TRIGGER LEVEL knob to
stabilize the trigger if required|

Enter the pass/fail result on the test record.

TDS 500D, TDS 600B & TDS 7000 Performance Verification and Specifications
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Leave the Main trigger system triggered on the positive slope of the
waveform before proceeding to the next check.

Press the main-menu button Source; then press the side-menu button

—more- until CH 1 appears. Press CH 1.

4. Confirm that the Main and Delayed
limits (full bandwidth):

trigger systems are within sensitivity

Disconnect the hookup installed in
1 of a high-frequency sine wave
models need a high frequency
tnotes 1 and 4 in Table 1-1.

a. Hook up the rest-signal source:
step 1. Connect the signal outpi
generator to CH 1. Some TDS
(500 MHz) generator; see foo

. Set the Main and Delayed Horizontal Scales:
Set the horizontal SCALE

Press HORIZONTAL ME
Time base; then press the

n to 500 ps for the M (Main) time base.

n NU. Now press the main-menu button

ide-menu button Delayed Triggerable.

Press the side-menu batton

Set the horizontal SCALE
Press the side-menu bution

Delayed Only.

to 500 ps for the D (Delayed) time base.
Main Only.

Display the test signal:

] to ful]l bandwidth as follows:

Set the generator frequency

2 GHz
1GHz
560 MHz

TDS 794D:
TDS 580D, 680B, 634B, &
TDS 520D, 540D, 620B, 6

784D:
448, 724D, & 754D:

e for about five divisions on screen. Now
tput until the CH 1 Amplitude readout
00 mV. (Readout may fluctuate aroung

Set the test signal amplitud
fine adjust the generator oy
indicates the amplitude is 3

300 mV).

Disconnect the leveling he
through a 3X attenuator.

. Repeat step 4, substeps b and ¢

be checked here.

ad at CH 1 and reconnect itto CH 1

only, since only the full bandwidth is to

NOTE, You just checked the trigger sen:

through 4 for the other channels (CHZ,

vitivity. If desired, you may repeat steps 1
CH3, and CH4).

5. Disconnect the hookup: Disconnec

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spe

t the cable from the channel last tested.

cifications
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Output Signal Checks

The procedure that follows checks those characteristics of the output signals that
are listed as checked under Warranted Characteristics in Specifications. The
oscilloscope outputs these signals at its front and rear panels.

EEER)

®

Check Outputs — CH 3 Equipment Two precision 50 Q coaxial cables (Item 5)
(AUX 1 on some models) required T“em 10)

i i One calibration rator
Main and Delayed Trigger e calibration generat

Prerequisites See page 1-15. Also, the scilloscope must have passed Check DG
Voltage Measurement Accuracy on page 1-32.

re

=5

[=— R S Y Y]

Sea Input Channels vs. Modef on page 1-2.

1. Install the test hookup and preset the instrument controls:

Calioration To MAIN
Generator TRIGGER seilloscope

i (P

O @ O

)

==L —L]

50 Q coaxial cables

AU

Figure 1-20: Initial test hookup

P m m
%%E%Ei:

|
a. Hook up test-signal source 1 ;

®  Connect the standard amplitude joutput of a calibration generator

through a 30  precision coaxial cable to CH 3 (AUX1 on some
TDS models).

hafialL

= Set the output of the calibration generator to 0.500 V.

- Hook up test-signal source 2: Connect the Main Trigger Out at the rear
panel to CH 2 through a 50  precision cable.

v

Initialize the oscilloscope: ‘
& Press save/recall SETUP,
™ Press the main-menu button Recall Factory Setup.

®  Press the side-menu button OK Confirm Factory Init.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Speciﬁqgti?ﬁé
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Press WAVEFORM OFF to turn off CH 1.
Press CH 3 (AUX 1 on some TDS models) to display that channel.

If necessary, adjust the calibration generator output for 3 divisions of
amplitude. (With the 50£2|input of the TDS 794D, you may need to

double the output of the g
Set the horizontal SCAL
Press SHIFT; then press

Press the main-menu butt
Average,

nerator to get 5 divisions of amplitnde.)
to 200 us.
CQUIRE MENU.

n Mode; then press the side-menu button

Select 64 averages. Do thiL with the keypad or the general purpose

knob.
2. Confirm Main and Delayed Trigg

a. Display the test signal:

Press WAVEFORM O

®  Press CH 2 to display tha

m  Set the vertical SCALE t

®  [se the vertical POSITI

« Measure logic levels:

®m  Press MEASURE; then pi

Measurement for Ch2.

Select high and low measy
side-menu button —more—
menu {their icons are show
buttons High and Low.

Check Main Trigger output ag
of this substep for the TDS 794

B  CHECK that the Ch2 Hig

Low readout is =0.7 volts.

Enter high and low voltag

Press VERTICAL MENU

Coupling. Now press the
50 Q setting.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spe

¥ outputs are within (imits for logic levels:

to turm off CH 3.
channel.
1V.

N knob to center the display on screen.

ress the main-menu button Select

irements. To do this, repeatedly press the
until High and Low appear in the side
yn at the left). Press both side-menu

ainst limits:(Skip the first three subparts
tD only.)

h readout 15 =2.5 volts and that the Ch2
See Figure 1-21.

ps on test record.

J; then press the main-menn button
side-menu button Q to toggle it to the

cifications
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®m CHECK that the Ch2 High readont is 1.0 volt and that the Ch2
Low readout £0.25 volts.

m  Enter high and low voltages on the test record.

\

Tok Run: 250kS/s  Averaae

Select
MEASL e e N

Check output - ' e milM Gua\1

1.00V" ™M Inope Chl s
i

Sulect
MEBSN}HI‘II

i . High=Low .
Remove | Gating gmu Reference |« by nenot
tar Che

| Measrmnt HiiToaram Levels

(E) OO

Figure 1-21: Measurement of main trigger out limits

d. Check Delayed Trigger output against limits: See Figure 1-21,

m  Move the precision 50 € cable from the rear-panel Main Trigger
Qutput BNC to the rear-panel Delayed Trigger Output BNC.

i

@ TS S N

CHECK that the Ch2 High readout is 21.0 volt and that the Ch2
Low readout <0.25 volts.

Enter high and low voltages on test record.

T
]

=

Press the side-menu button € to select the 1 M setting. (This step
is not required on the TDS 794D — proceed to step 3.)

Press CLEAR MENU.

CHECK that the Ch2 High readout is 2.5 volts and that the Ch2
Low readout is 0.7 volts.

Enter high and low voltages on gest record.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications -
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3. Confirm CH 3 (AUX 1 on some TDS

Measure gain:

®m  Move the precision 50 €2 cat

TRIGGER OUTPUT BNC
(SIGNAL OUT on some mg

Push TRIGGER MENU.
Press the main-menu button

Press the side-menu button ¢
{Ax1 on some TDS models)

Set vertical SCALE to 100 1

Press SET LEVEL TO 50%.

Press MEASURE,; then pres
Measrmnt for Ch2.

Repeatedly press the side-mg
in the side menu (its 1con is §
button Pk-Pk.

B Press CLEAR MENU.

Check against limits: (Skip the fi
TDS 794D only.)

CHECK that the readout Ch
inclusive, for the TDS 600B
inclusive, for the TDS 500D

Enter voltage on test record.

Press VERTICAL MENU;
toggle to the 50 £ setting.

Press CLEAR MENU.

CHECK that the readout Ch
inclusive, for the TDS 6008

inclusive, for the TS 500D
m  Enter voltage on test record.

4. Disconnect the hookup: Disconnect {
the rear panel outputs.

TDS 500D, TDS 600B & TDS 700D Performance Vernfication and Spect

models) output is within limits for gain:

le from the rear-panel DELAYED
to the rear-panel CH ¥/AUX 1 BNC
hdels).

Source.

"h3.

nv.

£

s the main-menu button Select

2nu button ~more- until Pk-Pk appears

shown at the left). Press the side-menn

rst four subparts of this substep for the

2 Pk-Pk is between 80 mV and 120 mV,
or is between 88 mV and 132 mV,
(700D,

then press the side-menu button £ to

2 Pk-Pk is between 40 mV and 60 mV,
or is between 44 mV and 66 mV,
700D,

he cables from the channel inputs and

1cations
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Check Probe Equipment One female BNG to clip adapter (item 3)
Compensator Output fequired Two dual-banana connectors (ltem 6)
Qne BNC T connector (ltem 7)
Two precision 50 © coaxial cables (Item 5)

One DC calibration generator {Item 8)

Prerequisites See page 1-15. Also, the pscilloscope must have passed Check
Accuracy For Long-Term Sample Rate, Delay Time, and Deta Tire
Measurements on page 1-46.

—

L)

L. Install the test hookup and preset the instrument controls:

I

a. Hook up test-signal:

[iE’}

®  Connect one of the 50 € cables 1o CH 1. See Figure 1-22.

M

®  Connect the other end of the cable just installed to the fernale
BNC-to-clips adapter. See Figure 1-22.

mom b

Connect the red clip on the adapter just installed to the PROBE
COMPENSATION SIGNAL on the front panel: connect the black
clip to PROBE COMPENSATION GND. See Figure 1-22.

Oscillogcope

Black lead
Pt

Female BNC 1q
clip adapter

50 Q2 coaxial cable
Figure 1-22; Initial test hookup

b. [Initialize the oscilloscope:
B Press save/recall SETUP,

®  Press the main-menu button Recall Factory Setup.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Set the horizontal SCALE to 200 ps.

Press SET LEVEL TO 30%.

Use the vertical POSITION knob to center the display on screen.
Press SHIFT; then press ACQUIRE MENU.

Press the main-menu button Mode; then press the side-menu button
Average.

Select 128 averages with the keypad or the general purpose knob.

Measrmnt for Chi.

Repeatedly press the side-menu button —more- until Frequency
appears in the side menu (its icon is shown at the left). Press the
side-menu button Freque:

b. Check against limits:

® CHECK. that the CH 1 Freq readout is within 950 Hz to 1.030 kHz,
inclusive. See Figure 1-23

Enter frequency on test record.

Press MEASURE:; then press the main-menu button Remove
Measrmnt. Press the side-menu Measarement 1.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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/’—

Tek Rufy: 250k5/5 . Average
E

€1 Fre
1.0000kH2

RT 7 235V 25 feb 1994
t1:32:90 J

) () )|

()t}

Figure 1-23: Measurement of probe cumrensator freqﬁency

<.

Press SAVE/RECALL WA
button Save Wim Ch 7.

Press the side-menu button
signal in reference 1.

Disconnect the cable from (
compensation terminals,

Press MORE; then press th
the stored signal.

Press CH 1.

. Hook up the DC standard sourc

Save the probe compensation signal in reference memory:!

\WEFORM:; then press the main-menu
To Ref 1 to save the probe compensation
CH 1 and the clips from the probe

e main-menu button Ref 1 1o displayed

e

Set the output of a DC calibration generator to 0 volts.

Connect the output of a DC

calibration generator through a

dual-banana connector followed by a 50 Q precision coaxial cable to
one side of a BNC T connector. See Figure 1-24.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Performance Tests

Dual banana to
BNC adapters

Figure 1-24:

Measure amplitude of the pr

Press CLEAR MENU to re
Figure 1-25.

TDS 500D, TDS 6008 & TDS 700D Performance Verification and §

Connect the Sense output of the generator through a second
dual-banana connector followed by a 50 €2 precision coaxial cable to

the other side of the BN
connector to CH 1, See

DC Calibrator

T connector. Now connect the BNC T
Figure 1-24.

Oscilloscope

3

&

|
J

BNCT

- connactor
coaxial cables

Subsequent test hookup

Press SHIFT, then press
button AVERAGE then
purpose knob.

Adjust the output of the
overlaps the top (upper)

obe compensation signal:

. ACQUIRE MENU, Press the side-menu
enter 16 using the keypad or the general

DC calibration generator until it precisely
level of the stored probe compensation

signal. (This value will be near 500 mV).

Record the setting of the

Adjust the output of the
overlaps the base (lower

DC generator.

DC calibration generator until it precisely
) level of the stored probe compensation

signal. (This value will be near zero volts),

Record the setting of the

» DC generator.

move the menus from the display. See

pecifications
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r

Tak Run; ESDESISE Average

7

v M I T TR 4 Feb 1994
Relt 100my 200us 11:39:28

e

Figure 1-25: Measurement of probe compensator ampiituce

S |

®

m

g Check against limits:

nm
IS

N Suobtract the valge Just obtained|(base level) from that obtained
previously (top level).

CHECK that the difference obtdined is within 495 mV to 505 my,
inclusive, |

LU
=sle=ie=m

B Enter voltage difference on test record.

m
fe=sg

3. Disconnect the hookup: Disconnect the cable from CH 1.

il

TDS 500D, TDS 600B & TDS 700D Performahce Verification and Specifications
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Option 05 Video Trigger Checks
(Not Available on TDS 794D)

Check Video Trigger Equipment PAL signal source (Item 19)
required

60 Hz. sine wave generator {ltam 20)
Pulse ganerator (ltem 21)

Two 75 Q cables {ltem 22)

Two 75 £ terminators (ltem 23)

Cne BNC T connector {item 7)

Qne precision 50 €2 ceaxial cable (itern 5)

50 Q terminator {ltem 4)

Prerequisites See page 1-15. These prerequisites include running the signal path
compensation routine,

1. Set up the oscilloscope to factory defaults by completing the following steps:

a. Press save/recall SETUP.
b. Press the main-menu Recall Factory Setup.
Press the side-menu QK Confirm Factory Init.
Wait for the Clock Icon to leave the screen.
CONFIRM the oscilloscope is setup as shown below.
Channel: CH!
Volt/div: 100 mV
Horizontal scale: 500 ps/div
Set up the oscilloscope for TV triggers by completing the following steps:
Press TRIGGER MENU.
b. Press the main-menu Type poprup until you select Video.
¢. Press the main-menu Standard pop-up until you select 625/PAL.
d. Press the main-menu Line.
Use the keypad to set the line number to 7 (press 7, then ENTER).
Press VERTICAL MENU.

Press the main-menu Bandwid

TDS 500D, TDS 600B & TDS 700D Performance Verfication and Speg ifications
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Select 250 MHz from the side me

Press the main-menu Fine Scale.

FERENNEY

Use the keypad to set the fine scale to 282 mV (press 282, SHIFT,'m,
then ENTER),

€D

e FaL

. Press HORIZONTAL MENU.

o

Press the main-menu Horiz Seale,

___f!‘

- Use the keypad to set the horizontal scale to 200 ns (press 200, SHIFT,
n, then ENTER).

—

3. Check Jitter vs. Signal Amplitude

il

a.  Set up equipment for Jitter Test. Se Figure 1-26.

® Connect one of the rear panel composite outputs marked COMPST
on the TSG121 through a 75 Q|cable and a 75 O terminator to the
CHI input of the oscilloscope.

FEma e

Press the 100% FIELD control (the fourth TSG121 front-panel
button from the left) of the PAL signal source.

PAL Signal
Source Os

CP**—— COMPST [
80 00
75 O terminator
75 £1 cable

Figure 1-26: Jitter test hookup

?}E P 1
§E=ge=S

clloscope

m

T

UML)

o

b. CHECK that the oscilloscope lights up its front panel TRIG’D LED and
it displays the waveform on screen. See Figure 1-27. o

| -
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/‘

Tek Run: 25!:|l'vl5r'5r sample Main Scale: 2003
E Frren s 1

Hortzontal |
Saale |

Bl Main scale
o2 50 ?’lﬁ."DlV
|__fudns ]

1 Qelayed Scale
@& 50 Pt/ Div
2atns

am 28V v K Mohy w7

JTlme age lrlgﬁ Necord B Moz |

HJ
Fosition | Length
Main iy st?a | |Pos

e

Figure 1-27: Jitter test displayed waveform - TDS 6848 shown

Press SHIFT; then press ACQUIRE MENU.
Press the main-menu Mede.
Select the side-menu Average, It should be already set to 16,
Press the main-menu Create Limit Test Template.

Press the side-menu V Limit.

Use the keypad to set V Limit to 180 mdiv (press 180, SHIFT, m, then
ENTER).

Press the side-menu OK Store Template.
Press MORE.

Press the main-menu Refl.
Press CHI.

Press SHIFT; then press ACQUIRE MENU.

. Press the main-menu Limit Test Setup.
‘Toggle the side-menu Limit Test to ON.

Toggle the side-menu Ring Bel if Condition Met to ON.

'TDS 500D, TDS 6008 & TDS 700D Performance Verification and Speiiﬁcatioms
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- Press the main-menu Mode.
Press the side-menu Envelope.

Use the keypad to set envelope to use 100 acquisitions (press 100, then
ENTER).

Press the main-menu Stop After button.
Press the side-menu Single Acquisition Sequence.

Confirm that the oscilloscope successfully makes 100 acquisitions, If not
successful, the oscilloscope bell|will ring. When the word Run in the top
left corner of the display changes to STOP, the test is complete. See

Figure 1-28,

-~

r ‘ o f ‘ Stop
//’ i | Atter

‘ ' : : 1 runssToP
Stop shows test complete : : : : : ) ] buutmn only

Tel(MITWingie Seq 125MS/c

b sidgie
B Acquisition
j} Sequence

"1 Limit Test
Cotdition Mel

BUE] 2E2mv N T oM 200ns’ vid Cht 147
Ret 282mv IfUns- '

lLImitTESI umltnsrl Credls ]
1

Lmit Tesy
setup Source Template

CcoogaTe

Figure 1-28; Jitter test when completed - TDS 6848 shown

|

w. Press the main-menu Limijt Test Setup.
X. Toggle the side-menu Ring Bell if Condition Met to OFF.
y. Toggle the side-menu Limit Test to OFF.

4. Check Triggered Signal Range.
Set up oscilloscope for Triggered Sign

a. Press MORE.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Performance Tests

. Press WAVEFORM QFF.
Press HORIZONTAL MENU.

- Use the keypad to set horizontal scale (/div) to 50 us (press 50, SHIFT,
u, then ENTER).

Press SHIFT, then press ACQUIRE MENU.
Press the main-menu Stop After.
Press the side-menu RUN/STOP button only.
. Press the main-menu Mode
Press the side-menu Sample.
Press RUN/STOP.
. Press VERTICAL MENU,

Use the keypad to set fine s¢ale to 300 mV (press 300, SHIFT, m, then
ENTER).

. CONFIRM that the TRIG'D LED stays lighted and that the waveform
on screen is stable. Also, CONFIRM that the waveform on the screen
has one positive pulse and a number of negative pulses. See Figure 1-29.

~

N

Tek Run: 1.00MS/s  Sample Fine Scate: T00mvY
[ Lz

T-

Fositive pulse

Negative pulses

1Ll _Sﬁumy' N o ’ - 'M‘S.O.ﬂ'us‘ Vid €h1 ‘l'fl‘f Y

-

] Fm(‘- Sraly P T = *
! asition Difsat Cal Probe
250 iz Y ! & div aov I Initlalized

CICD COll¢ )

Figure 1-29: Triggered signal range test — 300 mV
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n. Use the keypad to set the fine scale to 75 mV (press 75, SHIFT, m, then
ENTER).

CONFIRM that the TRIG’D LED stays lighted and that the waveform
On screen is stable. That is, it does|not move horizontally or vertically,
Also, CONFIRM that the waveform on the screen has one positive pulse
and a nember of negative pulses, See Figure 1-30,

{h
441

|

TOK Rum; 1.00MS/5 Sample Flne Scale: 75 0my

; chi
Fing S¢ale

Ry

[
b —

Fine Scale
i d)

fdiv

o,

™

Pasitive pulse

£y

Lt

Negative pulgeg ——J—

t_ %™ o Rkl IS
o=

Figure 1-30; Triggered signal range test - 75 mv

IS A e e § e g —l

P. Disconnect all test equipment (TSG121) from the oscilloscope.

5. Check 60 Hz Rejection,

e

A Set up oscilloscope for 60 H Rejection Test:

®  Use the keypad to set the Chl Fine Scaje to 282 mV (press 282,
SHIFT m, then ENTER),

Press WAVEFORM OFF.
Press CH2. .
Press VERTICAL MENU.

Use the keypéd set the fine scale to 2 V (press 2, then ENTER).
Press HORIZONTAL MENU.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Speciﬁcationls_l_ ;
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B Use the keypad 1o set the hprizonta) scale (/div) to 5 ms (press 5,
SHIFT, m, then ENTER).

b. Serup 60 Hz signal generator:

®  Connect the output of the signal generator to the CH2 input through
a 50 £2 cable. See Figure 131

Oscilloscope

Signal Generator

—1

A
/

50 02 cable |

Figure 1-31: 60 Hz Rejection test hookup

®  Adjust the signal generator|for three vertical divisions of 60 Hz
signal. See Figure 1-32. The signal will not be triggered. That is, it

will run free.

- ~

Tek Run; 10.QK5/$r Sample - ]Mﬂll‘l Scale: Tma

{ Horlzontal |
Scale

Bl Mo Senle!
Bl 50 PEGA Dy

: | Belayed Scale
A coo. ] @ S0 Prs/Div
SN T T2oons

T

gehitivr

Time gase| o T ~ Brz
I_Mam P°§§1¢“ I o Fos

)

Figure 1-32: 60 Hz Rejection test setup signal
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¢. Check 60 Hz rejection:

®  [Use the keypad to set the horizontal scale (/div) to 50 us (press 50,
SHIFT, p, then ENTER).

Reconnect the output of the signal generator. Connect the composite
signal connector of the PAL signal source (labeled COMPST on the
TSG 121) to a 75 Q cable and 3 75 © terminator. Connect both
signals to the CHI input through 2 BNC T. See Figure 1-33,

Press VERTICAL MENU,
If needed, press the main-menu Fine Scale.

Use the keypad 1o set fine scale to 500 mV (press 500, SHYFT, m,
then ENTER).

Connect another composite signal connector of the PAL signal
source (labeled COMPST on the TSG 121) through a 75 Q cable
and a 75 €2 terminator to the CH2 input. Sec Figure 1-33.

7‘5 02 terminators
illoscope

Signal Generator

- E@,_/ |~ GOMPST !—'
© A & 1 “]3 =0 O
/ 75 Q) Cable |5

/ g (

el |
|
A
H
i
ﬂ

BNG T connectar

50 Q cahle

1
i
1

\__ 75 £ cable

Figure 1-33: Subsequent 60 Hz Rejection test hookup

® CONFIRM that the TRIG'D LED stays lighted and that the
waveform on screen is stable. In other words, be sure the waveform
does not move horizontally or vertically. Also, confirm that the
waveform on the screen has one positive pulse and a number of
negative pulses. See Figure }-34. |

.
]
&l

®  Disconnect all test equipment from the oscilloscope.

TDS 500D. TDS 600B & TDS 700D Performance Verification and Speciﬁcatiqp‘_s
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Figure 1-34: 60 Hz Rejection test result - TDS 6848 shown

6. Check Line Count Accuracy.
a. Ser up oscilloscope for Line Count Accuracy Test:
®  Press WAVEFORM OFF.
= Press CHIL
® Press HORIZONTAL MENU.
Press the main-reny Record Length.
Press the side-menu —more~ until you see the appropriate menu.
Press the side-menu 5000 points in 100divs.
Press the main-menu Horiz Scale {/div).

Use the keypad to set the horizontal scale to 200 ns (press 200,
SHIFT, n, then ENTER).

Check Line Count Accuracy:

®  Connect a composite output signal from the rear of the PAL signal
source (labeled COMPST on the TSG 121) to the CHI input
through a 75 €2 cable and a|75 €2 terminator. See Figure 1-35.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Oscilloscope

0%.
Pos.

(

of the sync pulse to two divisions to the left of center screen. See

Figure 1-36.

-menu to Set to 50%.

a
=
[ ]
o
=]
)
[

Press the main-menu Trigger Position.

u

B Press the side-menu to Set to

®  Press the main-menu to Hori

B Press the side

®  Use the HORIZONTAL POSITION knob to move the fallin

S0UrGe

PAL signal
TDS 500D, TDS 6008 & TDS 700D Performance Verification and Specifications

Figure 1-35: Line count accuracy test hookup
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Figure 1-36: Line count accuracy test setup waveform - TDS 684B shown

Press CURSOR.
Press the main-menu Function.
Press the side-menu V Bars.

Using the General Purpose knob, place the left cursor directly over
the trigger *“T” icon.

Press SELECT.

Turn the General Purpose knob to adjust the right cursor for a cursor
delta reading of 6.780us.

Use the HORIZONTAL POSITION knob to position the right
CUrsor to center screen.

Verify that the cursor is positioned on a positive stope of the burst
signal. See Figure 1-37.

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Figure 1-37: Line count accuracy correct resuit waveform

®  Disconnect all test equipment (TSG 121) from the oscilloscope.

®  Tum off cursors by pressing CURSOR, then the main-menu
Function button, and, finally, Off from the side menu.

7. Check the Sync Dury Cycle.

a. Setup oscilloscope for Sync Dury Cycle Test:

B Press TRIGGER MENU.

®  Press the Standard pop-up to select FlexFmt. Trigger Type should

already be set to Video.
Press the main-menu Setup.

Press the side-menu Field Rate

Use the keypad to set the field rate to 60.05 Hz (press 60.05, then

ENTER).

Press the side-mennp Lines.

Use the keypad to set the field rate to 793 lines (press 793, then

ENTER).

Press the side-menu Fields.

TDS 500D, TDS 600B & TDS 700D Perform

ance Verification and Specifications
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Use the keypad to set the humber of fields to 1 (press 1, then
ENTER).

®  Press the side-menu Syonc|Width.

Use the keypad to set the width to 400 ns (press 400, SHIEFT, n,
then ENTER).

Press the side-menu —more- 1 of 2. Then press V1 Start Time,

Use the keypad to set V] start time to 10.10 us (press 10.10, SHIFT,
u, then ENTER).

Press the side-menu V1 Stop Time.

Use the keypad to set V1 stop time to 10.50 us (press 10.50, SHIFT,
w, then ENTER).

Press the main-menu Type pop-up to select Edge.
Press HORIZONTAL MENU.
Press the main-menu Record Length,

Select the side-menu 1000 points in 20div. If needed, first press the
side-menu —more— until you see the appropriate side-menu item.

Turn the HORIZONTAL POSITION knob to position the trigger
“T" two divisions to the left of the center screen.

Press MEASURE,

If needed, press the main-menu Select Measrmnt.

Press the side-menu Negative Width.

. Set up the pulse generator for Sync Duty Cycle Test:
m  Set PULSE DURATION 1o 30 ns.
R Set PERIOD to 10 us.

Set OUTPUT (VOLTS) to -1 for LOW LEVEL and +1 for HIGH
LEVEL.

B Depress the COMPLE
Be sure BACK TERM is depressed (in).

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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®  Turn the pulse generator QOUTPUT (VOLTS) control until the si

Check Syne Duty Cycle:

.

Figure 1-38: Setup for sync duty cycle test

C.
Pulse
Generatar

NOTE. You may need 1o adjust the trigger level control to obtain a stable trigger.
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Figure 1-39: Sync duty cycle test: one-div neg pulse waveform

®m  Tum the pulse generator PULSE DURATION variable control to
adjust the negative pulse so|the oscilloscope’s CHI1 — Width
measurement displays 400ns +/-10 ns.

Turn the HORIZONTAL SCALE knob to set the oscilloscope time
base to Sps/div.

Turn the pulse generator PERIOD variable control to adjust the
period unti] the oscilloscope CHI1 Period measurement reads
21.000us —25/+50 ns. See Figure 1-40. Read note shown below.

NOTE. The pulse duration and period adjustments are critical in making this
measurement. If the pulse duration and/or the duty cycle are not stable, the

FLEXFMT function may not function. You must take care when making these
adjustments.

TDS 300D, TDS 600B & TDS 700D Performance Verification and Specifications
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Figure 1-40: Sync duty cycie test: critically adjusted pulse

Press TRIGGER MENU.
Press the main-menu Type pop-up until you select Video.

If the TRIG’D LED is not lighted, check that the CH1 — Width and
CH1 Period measurements are adjusted correctly. See note above.
CONFIRM that the setup 15 correct and the oscilloscope will trigger.

CONFIRM that the TRIG'D LED is lighted and the waveform is
stable.

Disconnect the signal source from CHI, wait a few seconds, then
reconnect the signal,

CONFIRM that the TRIGID LED is lighted and the waveform is
stable.

Press Sync Polarity.
Press Pos Sync.
Push the pulse generator COMPLEMENT button out.

CONFIRM that the TRIGTD LED is lighted and the waveform s
stable. '

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Disconnect the signal source from CH1, wait a few seconds, then
reconnect the signal.

CONFIRM that the TRIG'D LED is lighted and the waveform is
stable.

Disconnect all test equipent from the oscilloscope.

Press save/recall SETUP, the main-menu button Recall Factory
Setup, and the side-menu OK Confirm Factory Init.

TDS 500D, TDS 6008 & TDS 700D Performance Verification and Specifications
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Sine Wave Generator Leveling Procedure

Some procedures in this manual require

a sine wave generator to produce the

necessary test signals. If you do not have a leveled sine wave generator, use one
of the following procedures to level the output amplitude of your sine

Wave ZENEerator,

Equipment
required
Level meter and power

Power splitter (item 16

One precision coaxial ¢

Sine wave generator (ltam 14)

sensor (ltem 15)

Two male N to female BNC adapters (Item 17)

able (item 5)

Prerequisites See page 1-15

Sine Wave
Generator

Oscilloscope

Level Mater

]

—

]

O

oo 0 | ©

Power splitter

-
T

Power sensor ——=|

AN

Attenuators
(if necessary)

Figure 1-41: Sine wave generator ieveling

equipment setup

1. Install the test hookup: Connect the equipment as shown in Figure 1-41.

2. Set the Generator:

m  Set the sine wave generator to a

TDS 500D, TDS 600B & TDS 700D Pert

reference frequency of 10 MHz.
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= Adjust the sine wave generator amplitude to the required number of
divisions as measured by the oscilloscope.

3. Record the reference level: Note the reading on the level meter.
4. Set the generator to the new frequency and reference level:
®  Change the sine wave generator to the desired new frequency.

® Input the correction factor and/or the new frequency into the level
meter.

Adjust the sine wave generator amplitude until the level meter again
reads the value noted in step 3. The signal amplitude is now
correctly set for the new frequency.

Equipment Sine wave ganarat(ij (ltern 14)

required
1 l.evel mater and pa

fr sensor (ltem 15)

Two male N to female BNC adapters {item 17)
Two precision coaxial cables (Item 5)

Prerequisites Sae page 1-15

1. Install the test hookup: Connect the equipment as shown ip Figure 1-42
(start with the sine wave generator connected to the oscilloscope).

TDS 500D, TDS 600B & TDS 700D Performance Verification and Specifications
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Sing Wave Oselllgseope
Generator

]

o

|
7

OQutput

Level Meter
Connect the sine wave

:I genetator to the

usﬂloswpe and the
Power sensor Wer Sersor as

O /? irectad in the text,

Inpt

Figure 1-42: Equipment setup for maximutn amplitude -

2. Set the Generator:

®  Set the sine wave gengrator to a reference frequency of 10 MHz.

®  Adjust the sine wave generator amplitude 10 the required number of
divisions as measured by the oscilloscope.

3. Record the reference level:
& Disconnect the sine wave generator from the oscilloscope.
®  Connect the sine wave generator to the power sensor.
®  Note the level meter reading.

4. Set the generator io the new frequency and reference level:

Change the sine wave generator to the desired new frequency.
® Input the correction factor and/or|the new frequency into the level meter.

Adjust the sine wave generator amplitude until the level meter again
reads the value noted in step 3. The signal amplitude is now correctly set
for the new frequency.

Disconnect the sine wave generator from the power sensor.

Connect the sine wave generator to the oscilloscope.

TDS 500D, TDS 600B & TDS 700D Perfarmance Verification and Specifications
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Optical Filters Checks (TDS 500D/TDS 700D Only)

Filter Availability

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spe

The procedure that follows verifies that the frequency response of the combined
P6T70xB and TDS500D/700D oscillescope system is a Fourth Order Bessel

Thompson Filter which is within limit:

B

Nominal Filters are available with Option 2C. Reference Receiver Filters are

available with Options 3C and 4C. Op
2C, and 3C and 4C are not available or

You can verify Option 2C is enabled o

itons 3C and 4C are not available without
n the TDS 794D.

n the TDS 794D by pressing MEASURE,

then selecting Masks from the Measure pop-up menu. Table 1-8 lists the

available vertical scale factors for each

1 option. Tables 1-9, 1-10, and 1-11 list

the available filters and their specifications.

Table 1-8: Available Filters

Nominal Filters
(Option 2C)

Heferenpé Receivers Filters
(Options 3C, 4C}

1 UW per division

2 LW per division

5 uW per division

10 AW per division

10 AW per division

20 1UW per division

20 W per division

50 W per division

5O W per division

100 W per division

200 W per division

500 pW per division

1 mW per division

Table 1-9: Reference Receiver Filter Options:

Option 4C - SONET (P6703B 1300nm)

Option 3C - Fitre Channel (P6701B 850nm)

52Mbit OC1

FC133Mbit

FC266Mbit

FC531Mbit

155Mbit OC3

155Mbit OC3

622Mbit OC12

622Mbit OC12

FC1063 (TDS 7840 Only)

FC1063 (TDS 784D Only)

cifications
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Table 1-10: Option 3C and 4C Specifications (not available on TDS ?94D)

Name Description
Calibration Range, Reference Receiver 10 W per division

20 UW per division
50 W per division
Temperature Range, Warranted Filter 23°C, £5°C

Calibration Range, Controlled Up fo 2X the data rate for all filtars except
FC1063 filter

Up to 1.5X the data rate for FC1062 filtar

Table 1-11: Available receivers

Option 4¢1 Option 3C2
octd FC1063% |FC133 FC1063°

TDS 520D
TDS 540D
TDS 580D
TDSG 724D
TDS 754D o 2
TOS 784D - - - P P
! Requires Tektronix P§703B, 1300 nm Optical to Electrical Converter,
2 Requires Tektronix P6701B, 850 nm Optical to Electrical Converter.

3 Reference receivers are warranted to 2.0 times the bit rate except for FC1083 which is warranted o 1.5 times the bit rate.
4 0C1 is type tested

NIV IRV VYR
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Reference Receiver  Equipment QIG501 {use with PE7018) (Hem 24)

Verification  required QIGE02 {use with PE7038) (item 25)
Optical Attenuator OAS022 (Item 286)
Fiber Optic Cable (Item 27)

Optical-to-Electrical Converter (item 28)

Prerequisites See page 1-15. Alsg, the probe and the oscilloscope channel it is
attached to must have been calibrated as a reference receiver.

1. [Install the test hookup and preset the insirument controls:

Opical Impulse  Optical
Generator  Atteruator Oseilloscope

- Qutput :
/ |~ fnput O O ~
| .
s

g2 0 Q0]

.
__J

Fiber optic cabie

“— Cltput

Optical tp elactrical converter

Figure 1-43: Reference-receiver performance-verification set up

a. Initialize the oscilloscope:
= Press SAVE/RECALL SETUP.
® Press the main-menu button Recall Factory Setup.
®  Press the side-menu buttop OK Confirm Factory Init.

b. Connecr the probe, oscilloscope, optical impulse generator (OIG), and
the optical attenuator:

®  Connect the optical probe|to CH | of the oscilloscope under test (see
Figure 1-43).

See Table 1-11. If using a P6701B probe, connect the OIG501
(Item 24) QPTICAL OUTPUT to the optical attenuator (ltern 26)
OPTICAL INPUT using a fiber-optic cable (Item 27). If using a
P6703B probe, connect the OIG502 (Item 25) OPTICAL OUTPUT
to the optical attenuator (Item 26) QOPTICAL INPUT using a
fiber-optic cable (Itemn 27).

TDS 500D, TDS 6008 & TDS 700D Performance Verification and Specifications
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®  Connect the optical probe o
OFPTICAL OUTPUT of the

cable of the probe. Set an of

vertical channel of the oscil
c.

®  Keep the impulse below 10

Set up the OIG to run with LOW

n CH 1 of the oscilloscope to the

optical attenuator using the fiber-optic
vtical impulse level that does not clip the
oscope. ‘

V impulse energy.

uUW peak level because high-energy

impulses into the P670x probe will canse major changes in the
frequency response of the probe.

Set the OIG for 1 MHz internal trigget.

Set the OIG for the wavelength shown in Table 111 that 1s required
for the standard and option you are verifying.

d. Enable the laser.

Set the VERTICAL SCALE of
or 50 uW/division.

e,

the oscilloscope to either 10 uW, 20 nW

NOTE. These are the only scale settings
calibrated filters.

for which the reference receivers have

Set the trigger type to edge:
Press TRIGGER MENU: then

menu.

Press SET LEVEL TO 50%.

Set the HORIZONTAL SCALE

Set the Optical Attenuator for s¢

oscilloscope.
Set the horizontal controls:

®  If Fit To Screen is not OFF,

press Record Length, Then
OFF setting. Fit to Screen n
waveform horizontal seale ¢

display of the frequency res

To obtain a 10000 point FF]

MENU: then press Record
side-menu button —-more— u
Presgg the side-menu button

TDS 500D, TDS 600B & TDS 700D Per

select Edge from the Type pop-up

| to 500 ps.

veral divisions of display on the

press HORIZONTAL MENU; then
press Fit to Screen to oggle itto the
eeds to be OFF so that the FFT '
an be adjusted to obtain the desired
ponse.

['in step 3, press HORIZONTAL
Length. Then repeatedly press the
ntil 15000 appears in the side menu.
15000.

ormance Verification and Specifications
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m  Press HORIZONTAL MENU,; then press the main-menu button
Trigger Position. Set the Trigger Position to 209% using the general

purpose knob or keypad.

NOTE. Press SHIFT to change the horizontal position speed. The position moves
Saster when SHIFT is lighted.

m  Adjust the HORIZONTAL POSITION to move the 20% trigger
point onto the display (see¢ Figure 1-44},

_“\\

Tak Runm: 10065/ ET Sample [%]xlm Pasition Frame: 1 O

Horlzantal
Positlon

Set to 10%

| Sette 5%

LR

M 20.0uW F0ORE Chl J dnapw P?fa'm"

|ﬁg er | ReLerq HoFiz | P ExId Ay
T'Tfaﬁ;“e Poslﬁon Lenath Seale r;c;r;z Fa;g;m;ne satup
20% 15000 (rdw) o 15k

~/

&) ) [ ) (=)

N

Figure 1-44; Optical impulse of Ch1 input from OA5022 Optical Attenuator
{01G501 / 0IG502 fed into optical attenuator in Step 1)

J. Select linear interpolation:
= [f SHIFT is lighted, press SHIFT.
®m  Press DISPLAY; then press the main-menu button Filter.
W Press the side-menu button Linear Interpolation.
2. Select the desired Mask standard and turn it on:

®  Press MEASURE: then select Masks from the Measure pop-up menu.

\
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NOTE. <xxx> is the standard that you are verifying (such as OCt, OC3, OC12,
FC1063; see Table 1-12). - - T

= From the Mask Type pop-up menu, select the mask type (<xxx>) of your
reference receiver.

Press the Standard Mask main menu; then select your reference
receiver mask (<xxx>) from the side menu.

NOTE. For the Bessel Thompson (BT) filter to be active, the VERTICAL MENU
deskew must be set to zevo on all four channels. Also, the ACQUIRE MENU
Acquisition Mode must be Sample. If you did the Factory Setup specified in
Step a, you selected these modes.

If checking a reference receiver, verify that RR is displayed to the right
of the vertical scale facior (see Figure 1-45). ‘

Press TRIGGER MENU: then select Edge from the Type pop-up
men.

3. Tum on an FET of the optical impulse {the Impulse Response (or Frequency
Response) of the P670xB and oscilloscope system/ (Refer to Figure 1-46):

a. Press the front pane] MORE button; then press the main-menu button
Math2. This turns on a math waveform.

. If the math waveform is not set to FFT, create an FFT waveform.:

m  Press Change Math waveform definition; then press the main-
menu bution FFT.

m  Press the side-menu button Set FFT source to Chl.

NOTE. Verify the FFT window is set to Rectangular. Also verify the FFT Vert
Scale is set to dBV RMS. If vou did the Factory Setup in Step la, you selected
these modes.

B Press the side-menu button OK Create Math Waveform.

®  Press the side menu button Average, then set the number of averages
10 16 using the general purpose knob or keypad. '
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‘4. Move the beginning of the FFT da

1a record onto the screen:

NOTE. Press SHIFT to change the ho
Jaster when SHIFT is lighted.

rizontal position speed. The position moves

Adjust the HORIZONTAL P
of the FET data record onto th

OSITION control to move the beginning
e display.

NOTE. Expanding the horizontal scale
resalution when making curser measu
the highest frequency listed in Table 1

of the FFT waveform gives greater

rements. Expand the FFT to display DC 1o
-12 for the standard being verified.

B Adjust the HORIZONTAL 5¢
the frequency response of the

due to DC offset in the signal

5. Observe the desired response char
cursors (see figures 145 and 1—4

a. Press CURSOR.

h. Press the main-menu button F
Paired.

¢. Press CLEAR MENU,

™
i

ALE and VERTICAL S8CALE to view
BT filter. The large spike around DC is
and should be ignored.

racteristics using the vertical paired
6):

unction; then press the side-menu button

NOTE. Pressing SHIFT will change cu
berween cursors.

rsor speed. Use the select key to alternate

d. Position one cursor at the beg)

e
ratg) of the mask that is turned
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inning of the FFT record.

Position the other cursor ai the bit rate (the frequency closest to the bit

i on (see Table 1-12 and Figure 1-43).
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Figure 1-45: Optical impulse response for 0C-12 SONET Reference Receiver

NOTE. In Figure 145, the left cursor is at the DC frequency. The right cursor is
ar the OC-12 data rate of 622 MHz £4 MHz. Also, note that the reference
receiver, RR, designation is beside the 20 uW vertical seale factor.

Next, move the cursor currently positioned at the beginning of the record
until the cursor 15 just right of the DC spike in the response (see

Figure 1-46). The unsigned A dB readout should be at or between the
upper and lower limits shown in Table 1-12 {note that the entries in the
table are signed numbers, but the A dB readout is not) for the mask that
is turped on.
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Figure 1-46: Optical impulse response for OC-12 SONET Reference Receiver

NOTE. In Figure 146 the left cursor hds beer moved to the zero dB level. The
right cursor remains at the QC-]2 data rate of 622 MHz &4 MHz (the delra
Jrequency is 584 MHz because the right cursor is no longer referenced to DC).
The delta artenuation from the zero dB level to the 622 MHz Cursor is 5.6 dB.

Repeat steps 5d through 5§, starting on page 1-97, moving the second cursor
to twice the bit rate (1.5 times the bit rate for the FC1063 standard).

. For an exhaustive test of the reference receiver, repeat steps 5d through 5f for
each frequency shown in Table 1-12 for the standard.

If verifying additional standards, repeat this procedure for each standard.
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Table 1-12: Bessel Thompson frequency response and reference receiver rimits

Standard

Freguency (MHz)

Lower Limit (dB)

Nominal (dB)

Upper Limit (dB)

Measured (delta dB)

OC~12 SONET or STM-4 SDH, Data Rate: 622,08 Mb/s

0.0

0.3

0.0

03

g3.31

=0.41

=011

186.6

=0.75

=0.45

2799

-1.32

-1.02

3732

-2.16

-1.86

466.7

~3.31

-3.00

5.60.0

~5.15

-4.51

622,08

—£.,58

N

853.2

-7.35

-6.37

746.5

-3.86

-B8.54

B39.8

-12.69

~10.83

9331

-15.41

~-13.41

1244.2

-24.58

-21.44

0C-3 SONE

T or STM-1 SDH, Data Rate: 155,52 Mb/s

0.0

=03

-0.0

23.327

-0.41

46.65

=0.75

62.975

-1.32

93.3

-2.16

116.88

-3

139.97

-5.15

155.52

-6.58

163.3

-7.35

209,95

-9.86

209,95

-12.59

233.27

-15.41

311.04

~24.58
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Table 1-12: Bessel Thompson frequency response and reference receiver limits (cont.)

. Standard

Frequency (MHz)

Lower Limnit (dB)

Nominal (dB)

Upper Limit (dB)

Measured (delta dB)

FC133 Fibre

Channel, Data Rate:

132.8125 Mb/s

0.00

~0.5

0.0

0.5

19.922

=0.6

=0.1

0.4

38,440

-0.9

0.4

-0

59.765

-1.5

-1.0

78.690

-24

-1.8

98.610

-3.5

-3.0

119.53

2.5

-4.5

132.81

~7.03

-3.7

138.45

-1.8

~6.4

159.37

-10.5

-8.5

179,29

-13.4

-10.8

189.22

~16.4

~13.4

265.62

-26.17

-21.5

FC266 Fibre

Channel, Data Rate: 265.625 Mb/s

0.0

0.5

0.0

39.844

~0.6

=0.1

79.688

-0.9

-0.4

118.53

=1.5

=1.0

158,38

-24

-1

199.22

=35

=3.0

239.06

=53

~4.5

265.62

~7.03

=57

278.91

-7.8

5.4

318.75

8.5

358.58

398.44

531.25
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Table 1-12: Bessel Thompson frequency response and reference receiver limits (coht.)

Standard

Frequency (MHz)

Lower Limit (dB)

Nominai (dB)

Upper Litnit (dB)

FC531 Fibre Channel, Data Rate;

531.25 Mb/s

Measured (delta dB)

0.0

~0.5

0.0

0.5

79.688

-0.6

-1

0.4

159.38

0.9

04

239.06

=15

-1.0

318.76

-2.4

-1.9

398.44

-3.5

=20

478.12

-5.5

—4.5

531.24

-7.03

=57

557.82

-7.9

~6.4

637.50

-10.5

-8.5

717.18

-13.4

=108

796.88

-16.4

~13.4

1062.5

-26.17

-21.5

FC1063 Fibre Channel (Controlied to 1.5X Data Rate), Data Rate; 1062.5 Mb/s

0.0

~0.5

0.0

158.38

108

=01

3875

=09

-0.4

47812

-1.5

-1.0

637.50

-2.4

-1.8

796.87

=-3.5

=3.0

856.25

9.5

—4.5

1062.5

~7.03

=57

1115.63

7.9

~6.4

1275.0

-85

1434.37

=109

1593.75

-13.4
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Product Description

This section begins with a general description of the traits of the TDS 500D,
TDS 600B and TDS 700D oscilloscopes. Three sections follow, one for each of
three classes of traits: nominal traits, warranted characteristics, and typical

characteristics.

The TDS 500D, TDS 6008 and TDS 700D oscilloscopes are portable, four-chan-
nel instruments suitable for use in 2 variety of test and measurement applications
and systems, Table 2-1 lists key features.

Table 2-1: Key features of the TDS 5008, 6008 and 700D oscilloscopes

Feature

TDS 6008 TDS 5000 & TDS 700D

Digitizing rate,
maximum

TDS684B: 5 GS/s on ea, of 4 ch
TDS 680B: 5 GS/son ea. of 2¢ch
TDS-6448; 2.5 GS/5 on ea. of 4 gh
TDSEZOB: 2.5 GS/son ea. of 2 ch

TDS 5800, TDS 784D,
TDS 794D: 4 G5/5

TDS 540D, 754D: 2 GS/s
TD& 5200, 724D: 1 GS/s

Analog bandwidth

TDS 7894D: 2 GHz
TDS 580D, TDS 6808, 6848, and 7840: 1 GHz
TDE 520D, 5400, 620B, 644B, 724D and 754D: 500 MHz

No. of Channels

TDS 644B & 684B: 4 TDS 5400, 5800,
TDS 6208 & 680B: 2|+ 2 TDS 754D, 784D & 794D: 4
TDS 5200 & 724D: 2 + 21

Record lengths,
maximum

15,000 samples 50,000 samples
{500,000 with option 1M)

(8,000,000 with option 2M)

Acquisition modes

Sample, envelops, peak detect
and average

Sampie, envelope, average,
high-resolution, and
peak-detect

Trigger modes

Modes include:
Edge, logic, and pulse.

Video trigger, with opfion 05, modes include;
NTSC, SECAM, PAL, HDTV, and FlaxFormat,
(Not available on TDS 794D)

Communications Trigger with option 2C (available on
TDS 5000/700D), modes include: AMI, CMI, and NRZ

Display

TD3 5200, 5400, SBjD. 6208, 680B: Monochrome
TDS 644B, 6848, 7240, 754D, 784D, 7940: Color
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User Interface

Indicators

General Purpose Knob

Tabie 2-1: Key features of the TDS 500D, 600B and 700D oscilloscopes (cont.)

Feature TDS 600B TDS 500D & TDS 700D

Storage Floppy disk drive:
1.44 Mbyte, 3.5 inch, DOS 3.3-or-later floppy disk drive

intemnal hard disk driv
{optional on the TDS 500D and 700D)

lomega Zip drive compatible

NVEAM storage for saving waveforms, hardeopies, and setups

110 Full GPIB programmability.
Hardcopy output using GPIB, RS-232, or Centronics ports

1 Two plus Two channel operation allows up to two of the four channels to be
displayed simultaneously. Channels not displayed can be used to couple a
triggering signal to the oscilloscope.

Use a combination of front-panel buttons, knobs, and on-screen menus to control
the many functions of the oscilloscope, The front-panel controls are grouped
according to function: vertical, horizontal, trigger, and special. Seta function you
adjust often, such as vertical positioning or the time base setting, directly by its
own front-panel knob, Set a function ypu change Jess often, such as vertical
coupling or horizontal mode, indirectly using a selected menu.

Pressing one (sometimes two) front-panel button(s), such as vertical menu,
displays a main menu of related functions, such as coupling and bandwidth, at
the bottom of the screen. Pressing a main-menu button, such as coupling,
displays a side menu of settings for that function, such as AC, DC, or GND
(ground) coupling, at the right side of the screen. Pressing a side-mepu button
selects a setting such as DC.

On-screen readouts help you keep track of the settings for various functions,
such as vertical and horizontal scale and trigger level. Some readouts use the -
cursors or the automatic parameter extraction feature (called measure) to display
the results of measurements made or the status of the instrument.

Assign the general purpose knob to adjust a selected parameter function. More
quickly change parameters by toggling the SHIFT button. Use the same method
as for selecting a function, except the final side-menu selection assigns the
general purpose knob to adjust some function, such as the position of measure-
ment cursors on screen, or the setting for a chanmel fine gain.
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. The user interface also makes use of 4 GUI, or Graphical User Interface, to make
_ m setting functions and interpreting the display more intuitive. Some menus and
status are displayed using iconic representations of function settings, such as
[, those shown here for full, 250 MHz and 20 MHz bandwidth, Such icons allow
you to more readily determine status or the avajlable settings.

Signal Acquisition System

The signal acquisition system provide up to four, full-featured vertical channels
with calibrated vertical scale factors from I mV to 10 V per division, depending
on TDS model. All channels can be acquired simultaneously.

Each of the full-featured channels can be displayed, vertically positioned, and
offset, and their vertical coupling specified. Some models can have their
bandwidth Iimited (250 MHz or 20 MHz). Fine gain can also be adjusted.

Besides these channels, up o three math waveforms and four reference wave-
forms are available for display. (A math waveform results when you specify dual
waveform operations, such as add, on any two channels. A reference waveform
results when you save a waveform in a reference mermory).

Horizontal System |

There are three horizontal display modes: main only, main intensified, and
delayed only. You can select among various horizontal record length settings.

A feature called “Fit to Screen” allows you to view entire waveform records
within the 10 division screen area. Waveforms are compressed to fit on the
screen, See Table 2-2.

Both the delayed only display and the intensified zone on the main intensified
display may be delayed by time with respect to the main trigger. Both can be set
to display immediately after the delay (delayed runs after main mode). The
delayed dispiay can also be set to display at the first valid trigger after the delay
(delayed-triggerable modes).

The delayed display (or the intensified %one) may also be delayed by a selected

number of events. In this case, the events source is the delayed-trigger source.
The delayed trigger can also be set to oceur after a number of events plus an
amount of time.
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Table 2-2: Record length and divistons per record vs, TDS model

Standard Models

Record Iéngth

Divisions per record

FTS! Off2

FTS! On?

All TDS 5000, TDS600B & TDS 700D
All channels?

500

10 divs

10 divs

1,000

20 divs

10 dive

2,500

50 divs

10 divs

5,000

100 divs

10 divs

15,000

200 divs

10 divs

TDS 5000 & TDS 700D,
All channels

50,000

1,000 divs

10 divs

Modeis with Option M

Record length

Divisions per record

Frs! Off2

FTS! Ond

TDS 500D & TDS 7000,
All channals

75,000

1,500 divs

10 divs

TDS 500D & TDS 7000,
All channgls

000

2,000 divs

10 divs

TDS 500D & TDS 700D,
Al channels

TDS 520D
One channel only

TD3 540D, TDS 580D, & Al TDS 700D
One or two channels

TDS 5400, TDS 580D, & Al TDS 700D
One channel only

,000

2,600 divs

10 divs

000

5,000 divs

10 divs

10,000 divs
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Table 2-2: Record length and divisions per record vs. TDS model {cont.)

Divisions per record

Models with Option 2M Record length { FTS! Off2 FT8? Ond

TDS 520D & TDA 724D 2,000,000 40,000 divs 10 divs
One or two channels

TDS 540D, TDS 580D, TDS 754D,
TDS 7840 & TDE 7940
Three or four channels

TDS 5200 & TDS 724D 000,000 80,000 divs
One channel only

TDS 540D, TDS3 580D, TDS 754D,
TDS 784D & TDS 784D
Two channels

TDS 5400, TDS 754D, 000,000 160,000 divs
TDS 7840 & TDS 794D :
One channel only

1 Fitto Sereen setting

2 Fitto Screen off preserves 50 samples/division in a 1-2-5 sec/division sequence.
3 Fitto Screen on lets the samples/division and the sec/division sequence vary.

4 ANl channels means all that may be displayed at one time: four channels for some
models, two for athers, See Table 2-1 and its footnote.

Trigger System

The triggering system supports a varied set of features for triggering the
signal-acquisition system. Trigger signals recognized include:

®  Edge (main- and delayed-trigger systems); This familiar type of triggering is
fully configurable for source, slope, coupling, mode (auto or normal), and
holdoff.

Logic (main-trigger system): This fype of triggering can be based on pattern
(asynchronous) or state (synchronqus). In either case, logic triggering is
configurable for sources, for Boolgan operators to apply to those sources, for
logic pattern or state on which to trigger, for mode (auto or normal), and for
holdoff. Time qualification may be selected in pattern mode. Another class
of logic trigger, setup/hold, triggers when data in one trigger source changes
state within the setup and hold times that you specify relative to a clock in
another trigger source.

Pulse (main-trigger system): Pulse triggering is configurable for iriggering
on runt or glitch pulses, or on pulse widths or periods inside or outside limits
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that you specify. It can also trigger on a pulse edge that has a slew rate faster
or slower than the rate you specify. The timeout trigger will act when events
do not occur in a defined time perjod. The pulse trigger is also configurable
for source, polarity, mode, and holdoff. o o

Video (with option 03: Video Trigger): Video triggering is compatible with
standard NTSC, PAL, SECAM, and HDTV formats. An additional featre
called FlexFormat™ (flexible format) allows the user to define the video

format on which to trigger.

Comum (with option 2C): is provided for triggering on AMI, CML, or NRZ
communications stgnals.

You can choose where the trigger point is located within the acquired waveform
record by selecting the amount of pretrigger data displayed. Presets of 10%,
50%, and 90% of pretrigger data can be selected in the horizontal menu, ot the
general purpose knob can be assigned to set pretrigger data to any value within
the 0% to 100% limits.

Acquisition Control

You can specify a mode and manner to acquire and process signals that matches
your measurement requirements.

m  Select the mode for interpolation (ﬁﬂ'mear or sin (x)/x). This can increase the
apparent sample rate on the waveform when the maximum real-time rate is
exceeded.

|
Use sample, envelope, average and peak detect modes to acquire signals.
With the TDS 500D/700D, also use high-resolution mode.

Set the acquisition to stop after a single acquisition (or sequence of
acquisitions if acquiring in average or envelope modes) or after a limit
condition has been met.

Select channel sources for compliance with limit tests. You can direct the
TDS to sienal you or generate hard copy output either to a printer or to a
floppy-disk file based on the results. Also, you can create templates for use
in Jimit tests.
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On-Board User Assistance

Autoset

Measurement Assistance

Measure

Help and autoset can assist you in setti
measurements.

Help displays operational information

ng up the oscilldsc:ope to make your

about any front-panel control. When help

mode is in effect, manipulating any front-panel control causes the oscilloscope to

display information about that control.
tion to help is displayed on screen.

Autoset automatically sets up the oscill
the input signal.

Once you have set up to make your me
features can help you quickly make thg

Three types of cursors are provided for
displayed waveforms. Horizontal bar ¢
ters (typicaily volts). Vertical bar curso

When help is first invoked, an introduc-

oscope for a viewable display based on

asurermnents, the cursor and measure
5€ measurements.

making parametric measurements-on the
nrsors (H Bar) measure vertical parame-
rs (V Bar) measure horizontal parameters

(typically time or frequency). Paired cursors measure both amplitude and time
simultaneously. These are delta measurements; that is, measurements based on

the difference between two cursors.

Both H Bar and V Bar cursors can aiso
For the H Bars, either cursor ¢can be sel

be used to make absolute measurements.
ected to read out its voltage with respect

10 any channel’s ground reference level. For the V Bars, the cursors measure time

with respect to the trigger point {event)
conirol the portion of the waveform on

For time measurements, units can be ei

of the acquisition. The cursors can also
which automatic measurements are made.

ther seconds or hertz {for 1/time).

With the video trigger option installed (Option 05), you can measure the video

line number using the vertical cursors.

You can measure IRE amplitude (NTSC)

using the horizontal cursors with or without the video trigger option installed.

Measure can automatically extract parameters from the signal input to the
oscilloscope. Any four out of the 25 parameters available can be displayed to the
screen. The waveform parameters are measured continuously with the results
updated on-screen as the oscilloscope continues to acquire waveforms.
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Digital Sighal Processing  An important component of the multiprocessor architecture of this oscilloscope
(DSP) s Tektronix’ proprietary digital signal processor, the DSP. This dedicated
processor supports advanced analysis of your waveforms when doing such
compute-intensive tasks as interpolation, waveform math, and signal averaging.
It also teams with a custom display system to deliver specialized display modes
(See Display, later in this description).

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

The TDS 500D/700D instrument with option 2M can save waveforms to an
internal hard disk drive. Any or all of the saved waveforms may be displayed
for comparison 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 stored reference
from one REF memory to another. Refetence waveforms may also be written
into a REF memory location via the GPIB interface.

The oscilloscope is fully controllable and capable of sending and receiving
waveforms over the GPIB interface (JEEE Std 488.1-1987/IEEE Sid 488.2-1987
standard). This feature makes the instrument idea] for making avtomated
measurements in a production or research and development environment that
calls for repetitive data taking. Self-compensation and self-diagnostic features
puilt into the oscilloscope to aid in fauli detection and servicing are also
accessible using commands sent from a GPIB controller.

The oscilloscope can also output copies of its display using the hardcopy feature.
This feature allows you to output waveforms and other on-screen information to
a variety of graphic printers and plotters from the TDS front panel, providing
hard copies without requiring you to put the TDS into a system-controller
environment.

You can make hardcopies in a variety of popular output formats, such as PCX,
TIFE, BMP, RLE, EPS, Interleaf, and EPS mono or color. You can also save
hardcopies in & disk file in any of the formats listed in the VO section.
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The hardcopies obtained are based on what is displayed on-screen at the time
hardcopy is invoked. The hardcopies can be stamped with date and time and
spooled (o a queue for printing at a later time. You can output screen information
via GPIB, R8-232-C, or Centronics interfaces.

The offer flexible display options. You|can customize the following attributes of
vour display:

1 Color (TDS 6448, TDS 684B, and TDS 700D); Waveforms, readouts,
graticule, and variable persistence with color coding

Intensity: waveforms, readouts, and graticule

Style of waveform display(s): vectars or dots, intensified or nonintensified
samples, infinite persistence, and variable persistence

Interpolation method: Sin(x)/x or Linear

Display format: xy or yt with various graticule selections including NTSC
and PAL to be used with video trigger (option 05)

This oscilloscope also provides an easy way to focus in on those waveform

features you want to examine up close. By invoking zoom, you can magnify the
waveform using the vertical and horizontal controls to expand (or contract) and
position it for viewing.
|

|
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This section contains a collection of tables that list the various nominal traits

that describe the TDS 500D, TDS 600B, and TDS 700D oscilloscopes. Electrical
and mechanical traits are included.

Nominal traits are described using simple statements of fact such as “Four, all
identical” for the trait “Input Channels, Number of,” rather than in terms of
limits that are performance requirements.

Table 2-3: Nominal traits — Signal acquisition system

Name Description
Bandwidth Selections 20 MHz, 250 MHz, and FULL (No BW limit an TDS 724D)

Samplers, Number of TDS 540D, 580D, 6448, 684B, 7540, 784D, and 794D: Four, simultanecus
TDS 520D, 6208, 6808, and 7240: Two| simultanaoys

Digitizad Bits, Number of 8 hits?

Input Channeis, Number of Four
Input Coupling DC, AC, or GND (TDS 7940 - DC or GND only)
Input Impedance Selections 1 MO or 50 Q (TDS 794D — 50 Q oniy)

Ranges, Offsst : Volts/Div setting Offset range
(Allexcept TS 7940) 1 mv/div - 100 mVidiv £V

101 mV/div = 1 Vidiv oV

1.01 Vidiv - 10 V/div +100V
Rangss, Offset (TDS 784D only) 10 mV/div — 50 mV/div 050V

50.5 mV/div — 99.5 mV/div +0.25V
100 mV/div — 500 mV/div +HV

500 mV/div - 1 V/div 25Y
Range, Position 5 divisions

Range, 1 MQ Sensitivity3 1 mVidiv to 10 V/dive
Range, 50 0 Sensitivity 1 mV/div to 1 Vidivé (10 mV/div — 1V/div on TDS 794D)

! Displayed vertically with 25 digitization levels (DLs) per division and 10.24 divisions dynamic range with zoom oft. A DL
is the smallest voltage level change of the oscilloscope 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 setti

The sensitivity ranges from 1 mV/div to 10 Vidiv (for 1 M£2) or to 1 V/div (for 50 £) in a 1~2-5 sequence of coarse settings
with Fit-to-Screen off, Between coarse settings, the sensitivity ean be finely adjusted with a resolution equal to 1% of the
more sensitive coarse setting. For example, between 50 mV/div and 100 mV/div, the volts/division ¢can be set with 0.5 mV
resolution.

1 ML) not available on TDS 7940

‘TS 500D, TDS 600B & TDS 700D Performance Verification and Specifications




Nominal Traits

Table 2-4: Nominal traits — Time base system Ny L @ | |
..| f

Name Description
Range, Sample-Rate!4 TDS 684B: 5 Samples/sec to 5 GSamples/sec on four channels simultaneously

TDS 680B: 5 Samples/sec to 5 GSamplas/sec on two channels simultaneousty

TDS 644B: 5 Samples/sec to 2.5 GSamplps/sec on four channels simultaneously
TDS 620B: 5 Samples/sec to 2.5 GSamples/sac on two channels simultanecusly

TDS 520D, and 724D: 5 Samples/ses to 2 GSamples/ssc when acquiring 1 channel,
to 1 GSample/sec when acquiring 2 channels

TDS 540D: 5 Samples/sec to 2 GSamples/sec when acquiting 1 or 2 channels,
to 1 GSample/sec when acquiring 3 or 4 channels

TDS 540D Opt. 1G: 5 Samples/sec to 1 GSample/sec when acquiring 1 ta 4 channels

TDS 754D: 5 Samples/sec to 2 GSamples/ses when acquiring 1 or 2 channels,
to 1 GSample/sec when acquiring 3 or 4 channels

TDS 754D Opt 1G: 5 Samples/sec lo 1 GBample/sec when acquiring 1to 4 channels

TDS 580D, 784D, and 794D: 5 Samples/sec o 4 GSamples/sec when acquiring 1
channel, to 2 GSamples/sec when acquiring 2 channels,
or to 1 GSample/sec when acquiring 3 or 4 channels

Range, interpolated Waveform Rate2? TDS 800B: 10 GSamples/sec to 250 GSamplas/zec
TDS 520D, 540D, 724D, and 754D: 1 GSample/sec to 100 GSamples/sec

TDS 580D, 784D, and 794D: 2 GSamples/sec to 250 GSamples/sac
Range, Seconds/Division - TDS 6008: 0.2 ns/div to 10 sidiv

TDS 500D, 724D, and 754D: 0.5 ns/div tg 10 s/div
TDS 580D, 784D, and 7940 0.2 ns/div to 10 s/div
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Table 2-4: Nominal traits — Time base system (cont.)

Name Description

Record Length Selection TDS 500D & TDS 700D:
500, 1,000, 2,500, 5,000, 15,000 and 50,000 samples

In addition to the record lengths previously listed, the following racord lengths are
available with the following options:

TDS 5200 & TDS 724D with option 1M:
1-channel: up ta 250,000 samples
2-channals: up to 130,000 samplas

TDS 5200 & TDS 724D with option 2M:
1-channal; up to 4,000,000 samples
2-channals: up to 2,000,000 samples

TDS 5400, TDS 5800, TDS 754D, TDS Fa4D & TDS 794D with optior 1M:
i-channsl: up to 500,000 samples
2-channels: up to 250,000 samples
3ord-channels  upto 130,000 sampies

TODS 540D, TDS 5800, TDS 754D, TDS 784D & TDS 794D with option 2M:
1-channel; up ta 8,000,000 samples
2-channels: up to 4,000,000 samples
Jord-channels  up o 2,000,000 samples

The range of real-time rates, expressed in samples/second, at which a digitizer samples signals at its inputs and stores
the samples in memary to produce a record of time-sequential samples.

The range of waveform rates for interpolated (or equivalent-time on the TDS F00D) waveform records.

The Waveform Rate (WR) is the equivalent sample rate of a waveform record, For a waveform record acquired by
real-time sampling of a single acquisition, the waveform rate is the same as the real-time sample rate; for a waveform
created by interpolation of real-time samples from a single acquisition or, on applicable products, the equivalent-time
sampling of multiple acquisitions, the waveform rate created is faster than the real time sample rate, For all these cases,
the waveform rate is 1/{Waveform Interval) for the waveform record, where the waveform interval (W1} is the time between
the samples in the waveform record.

Table 2-5: Nominal traits — Triggering system

Name Deseription

Range, Delayed Trigger Tims Delay 16nsto 2508
Range, Events Delay TDS 6008; 2 1o 10,000,000

TS S00D/700D: 1t 10,000,000

Rangs (Time) for Pulse-Glitch, thatols
Pulge-Width, Time-Qualified Runt, Timaout,
or Stew Rate Trigger, Delta Time
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Table 2-5: Nominal traits — Triggering system (cont.)

Name Deseription

Ranges, Setup and Hold for Feature Min to max
TimeSetup/Hold Viclation Trigger

Setup Tirme =100 ns10 100 ns
Hold Titne -1nsto 100 ns

Setup + Hold Time 2ns

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

For Hold Time, positive numbers mean 8 data transition after the clock edge and negative
means 4 transition befora the clock edge,

Sefup + Hold Time is the algebraic sum of the Setup Time and the Hold Time
programmed by the user.

Rangas, Trigger Level ot Threshold Source Range

Any Channgl +12 divisions from center of screen
Auxiliary HV

Line 400V

Video Trigger Modes of Operation Supports the following video standards:
(Gption 05 Video Trigger) w  NTSC (525/60) - 2 field mono or 4 field

w  PAL (625/50) - 2 field mono or SECAM, 8 field
m HOTV-

(787.5/60)
(1050/60)
(1125/60)
(1250/80)

FlexFormat™ (user definable standards)

User can specify; field rate, numbet|of lines, sync puise width and polarity, line rate,
and vartical interval timing.
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Table 2-5: Nominal traits — Triggering system (cont.)

Name Description

Communication Trigger Modes of Standard Name Bit Rate

Operation

{Option 2C Comm Trigger) QC1/8TMD 51.84 Mb/s
. OC3/5TM1 1565.52 Mb/s
0C12/5TM4 622,08 Mb/s
DS0 Sgt 64 kb/s

D30 Dbl 64 kb/s
D80 Data Contra 64 kb/s

DS0 Tirming 64 kb/s

E1 AMI 2.048 Mb/s
E2 AMI 8.44 Mb/s
E3 AMI 34.368 Mby/s
E4 Ml 139.26 Mb/s
ES (CEPT) NRZ 565 Mb/s
STMIE 155.52 Mb/s
D31 AMI 1.544 Mb/s
DS1A AMI 2.048 Mb/s
Ds1c AMI 3152 Mb/s
0s2 AMI 6.312 Mb/s
DS3/D33 Rate AMI 44.736 Mb/s
DS4NA CMI 139.26 Mbys
aT5-1 AMI 51.84 Mb/s
575-3 CMI 155.52 Mb/s
FC133 NRZ 132.8 Mb/s
FC266 NRZ 265.6 Mb/s
FC531 NRZ 531.2 Mb/s
FC1063 NRZ 1.0625 Mb/s
D2 NRZ 143.18 Mb/s
01 NRZ 270 Mby's
FDD! NRZ 125 Mby/s
4:2:2 SMPTE 259M-D NRZ 360 Mb/s

10 Base-T NRZ 10 Mb/s

100 Base-T NRZ 125 Mbfs
Gigabit Ethernat NRZ 1.25 Gb/s

1 AMI = Aiternate Mark Inversion. CMi = Code Mark Inversion. NRZ = Non-retuln to Zero.

2 These Telecom DS0 standards are automatically selected from the Mask Menu. The trigger uses Pulse/Width trigger.

Table 2-6: Nominal traits — Display system

Name Description

Video Display 7 inch diagonal, with a display area of 5.04 inches horizontally by 3.78 inches vertically
TDS 520D, 540D, 580D, 6208, and 680B; Monochroms display
TDS 6448, 684B, 724D, 7540, 784D, and 794D: Color display

Video Display Resalution 640 pixels horizontally by 480 pixels varﬁcally
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Table 2-6: Nominal traits — Display system (cont.)

Name

Description

Waveform Display Graticule

Single Graticule: 401 x 501 pixels, 8 %10

divisions, where divisions are 1 cmby 1 em

Waveform Display Levels/Colors

TDS 520D, 5400, 5800, 6208, and 680E;

Sixteen levels in infinite-persistence or variable persistence display

TDS 6448, 6848, 724D, 754D, 784D, and 7940

Sixteen colors in infinite-persistence of vd

riable persistence display

Tahle 2-7: Nominal traits — GPIB interface, output ports, and power fuse

Name

Description

Interface, GPIB

GPIB interface complies with IEEE Sid 44

8-1967

Interface, AS-232

RS-232 interface complies with EIA/TIA §

74 {talk only)

Optivnal on the TDS 520D, 540D, 5800, 6208, and 680B

Interface, Centronics

Centronics interface compliss with Centrd
C332-44 Feb 1977, REV A

nics interface standard

Optional on the TDS 520D, 540D, 580D, 6208, and 6808

Interface, Videg

VGA video output with levels that comply with EIA RS 343A standard. DB-15 connector

Logic Polarity for Main- and Delayead-
Trigger Outputs

Negative TRUE. High to low tranaition ind

icates the trigger occurred.

Fuse Rating

Either of two fuses' may be used: a 0.25

» 1.25" (UL 198.8, 3AG): 6 A FAST, 250 V

orasmmx 20 mm (IEC 127: 5A (T), 250 V.

1 Each fuse type requires its own fuse cap.

Table 2-8: Nominal traits — Data handling and reliability

Name

Description

Time, Data-Retention,
Nonvolatiie Memory!: 2

Battery life = 5 years

Floppy disk drive

3.5inch, 720 K or 1.44 Mbyte, DO3 3.3-0

r-later compatible

intermal hard disk drive
(option 2M available on the
TDS 500D and 700D)

175 Mbyte capacity

External data storage

lomega Zip drive compatible

1 ‘The times that reference waveforms, stored setups, and calibration mnstamg are retained,

2 Datais maintained by small lithium-thionyl-chloride batteries internal to the memory ICs, At the time of manufacture, no
special disposal requirements were in effect for these batteries as the amount of hazardous material contained was below
the regulated threshold. Consult your local waste disposal agency for proper disposal.
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Table 2-9: Nominal traits — Mechanical

Name

Description

Cooling Method

Forced-air circulation with no air filter.
TDS 6008 & TDS 700D User Manual f

Clearance is required. Refer to the TDS 5000,
or minimum clearance dimensions.

Construetion Material

Chassis parts constructed of aluminum
cireuit boards constructed of glass lam
Blue vinyl material.

alloy; front panel constructed of plastic laminate;
nate. Cabinat is aluminur and is clad in Tektronix

Waeight

Standard Qscilloscope
14.1 kg (31 s}, with front covar.

24.0 kg (523 Ibs), when packaged for domestic shipmant

Rackmaount Oscilloscopes

14.1 kg (31 Ibs) plus weight of rac:
{Option 1RY).

Rackmount conversion kit

2.3 kg (5 lbs), pants onty; 3.6 kg (8

kmount parts, for the rackmounted Oscillioscopes

ihs). parts plus package for domestic shipping

Overall Dimensions

Standard Oscilloscope
Height: 193 mim (7.6 in), with tha f
Width: 445 rm (17.5 in), with the
Depth: 434 mm (17.1 in), with the

Rackmount Oscilloscope
Height: 178 mm (7.0 in)

Width: 483 mm (19.0 in)
Depth: 558.8 mm {22.0in)

eet installad
handle

front covar installed
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Warranted Characteristics

This section lists the various warranted characteristics that describe the
TDS 500D, TDS 6008 and TDS 700D oscilloscopes, Electrical and environmen-
tal characteristics are included.

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

NOTE. In these tables, those warranted characteristics that are checked in the
procedure Performance Verification agipear in boldface type under the column
Name.

As stated above, this section lists only warranted characteristics. A list of typical
characteristics starts on page 2-27.

Performance Conditions

The performance limits in this specification are valid with these conditions:

™ The oscilloscope must have been calibrated/adjusted at an ambient tempera-
ture between +20° C and +30° C.

The oscilloscope must be in an environment with temperature, altitude,
humidity, and vibration within the operating lirnits described in these
specifications,

B  The oscilloscope must have had a warm-up period of at least 20 minutes.

®  The oscilloscope must have had its signal-path-compensation routine last
executed after at least a 20 minute warm-up period at an ambient termperature -
within £5° C of the current ambient temperature.
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Table 2-10: Warranted characteristics ~ Signal acquisition system

Description

Accuracy, DC Gain

TDS 600B: +1.5% for all sensitivities from 2 mV/div to 10 Vidiv

+ 2.0% at 1 mV/div sensitivity

TDS 500D, 700D: +1% for all sensitivitie
to £100V

TDS 794D: £1% for ali sensttivities from

& from 1 mV/div to 10 V/div with offset from 0 V

10 mV/divto 1 Vidiv over permitied offset range

Accuracy, DC Voltage Measurement,
Averaged (using Average mode)

Measurement type

DC Accuracy

Average of 2 16 waveforms

Delta volts between any two averages
of = 16 waveforms acquired under the
same setup and ambient conditions

TDS 600B: ({1.5% x | reading ~ Net Offset! 1 )
+ Offset Accuracy) + (0.06 div x V/div))

TDS 500D, 7000: +{(1.0% = | reading — Net
Offset! | ) + Ofiset Accuracy + {0.06 div x V/div))

TDS 800B: ((1.5% x | reading | ) +
(0.1 div = Vidiv) + 0.3 mV)

TDS 5000, 7000: £{{1.0% = ireading | }*
(0.1 div x Vidiv) + 0.3 mV)

Accuracy, Oftset
All except TDS 794D

Accuracy, Offset
TDS 794D

Volts/Div setting

TDS 600B TDS 500D/700D
Offset accuracy Offsef accuracy

1 mV/div = 100 mV/div

101 mV/div - 1 Vidiv

1.01 Vidiv = 10 Vidiv

H{(0.2% x | Net O £({0.2% x | Net Off-
set! 1)+ 1.5 mV + sett 1)+ 1.5mv +
{0.6 div x V/div)) (0.1 div x V/div)

H(0.25% » | Net Off-  £({0.25% » | Net Off-
sett )+ 15mV + setl ) +15mV +
(0.6 div x V/div)) (0.1 div x Vidiv))

H(0.25% » | Net Off-  +{(0.25% x | Net Of-
set! )+ 150 mV + setl [ )+ 150 mV +
( 0.6 div x V/div)) (0.1 div x V/div))

Volts/Div setting

TDES 794D Offset accuracy

10 mV/div = 100 mV/div

101 mV/div— 1 Vidiv

+((0.2% x | Net Off-
setl )+ 1.5mV +
(0.1 div x V/div)

+{(0.25% x | Net Off-
set! 1) 4+15mV +
(0.1 div x Vidiv))

Analog Bandwidth, DC-50 £ Coupled
and Bandwidth selection is FULL,
TDS 6008

Volts/Div

TDS 6808 & 684B
Bandwidth?

TDS 620B & 644B
Bandwidth?

10 mVi/div - 1 Vidiv

5 mV/div — 9.95 mV/tiv
2 mv/div — 4,98 mV/div
1 mV/div — 1.98 mV/div

DC-1GHz

DC - 750 MHz
DC ~ 600 MHz
DC ~ 500 MHz

DC - 500 MHz
DC - 450 MRz
DC - 300 MHz
DC - 250 MHz
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Table 2-10: Warranted characteristics — Signal acquisition system (cont.

Name
Analog Bandwidth, DC-50 £} Coupled

Description

TDS 520D, 540D, TDS 580D &

and Bandwidth selection is FULL,
TDS 500D/700D

Voits/Div

7240 & 754D
Bandwidth?

TDS 7840
Bandwidth?

10 mV/div — 1 V/div

OC - 500 MHz

DC-1GHz

5 mV/div - 9.95 mV/div

DC - 500 MHz

DC - 750 MHz

2 mV/div - 4,98 mV/div

DC - 500 MHz

DC - 600 MHz

1 mV/div — 1.9 mV/div

DC ~ 450 MHz

DC - 500 MHz

Volts/Div

TDS 794D
Bandwidth?

10 mV/div — 1 Vidiv

DC -2 GHz

Crosstalk (Channel Isolation)

2100:1 at 100 MHz and =30:1 at the rated bandwidth for the channel's Volt/Div setting,
for any two channels having equal Volts/Div settings

Delay Between Channais, Full
Bandwidth

TDS 6008: 5100 ps for any two channels with equal Volts/Div and Counling settings and

both channels’ deskew values setto 0

TDS 5000/700D: <50 ps for any two channels with equat Volts/Div and Coupling settings

and both channe! deskew values set g

0.0 us.

Input impedance, DC-1 MQ Coupled

1 MO £0.5% in parallel with 10 pF +3 pF (DC-50 Q Coupled only on TDS 794D)

input impedance, DC-50 O Coupled

50 ©Q +1% with VOSWR =1.3:1 from DT

= 500 MHz, =1.5:1 from 500 MHz - 1 GHz

Input impedance, DC-50 C Coupled
TDS 794D

50 Q £1.25% with VSWR =1.5:1 from
2 GHz

100 MRz - 1 GHz, VEWR <1.7:1 from 1 GHz -

input Voltage, Maximurm,
DC-1 MQ,

AC-1 MQ, or

GND Coupled

{DC-50 C or GND Coupled
TDS 794D only)

TDS 600B: £300 V CAT {1, 400 V peak;

derate at 20 dB/decade above 1 MH

TDS 500D/7000: 300 V CAT I, 400 ¥
derate at 20 dB/decade above 1 MH

Input Voltage, Maximum, DC-50 Q or
AC-50Q Coupled

5 Vg, with peaks < £30V

Input Voltage, Maximum, DC-50 Q
Coupled TDS 794D

5 Viaus, with peaks < 220V

Lower Fraquency Limit, AC Coupled

=10 Hz when AC-1 MO Couplad; <20

0 kHz when AC-50 Q Couplad®

1 Net Offset = Offset - (Position x Volts/Div). Net Offset is the nominal voltag

level at the oscilloscope input that

eorresponds to the center of the A-D converter's dynamic range. Offset Accuracy is the accuracy of this voitage level.

The limits given are for the ambient temperature range of 0°C to +30°C. Reduce the upper bandwidth frequencies by
5 MHz for the TDS 600B, by 2.5 MHz for the 500 MMz TDS 5000/700D models, by 5 MHz for the 1 GHz TDS 500D/700D
models, and by 10 MHz for @he 2 GHz TDS 500D/700D modal; for each *C above +30f‘c.

The AC Coupled Lower Fréquency Limits are reduced hy'a factor of 10 wh
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Warranted Characteristics

Table 2-11; Wartranted characteristics — Time base system

Name Description

Accuracy, Long Term Sample Rate and | TDS 600B: £100 ppm over any =1 ms inrtfrval

belay Ti
ay Time TDS 500D/700D: 225 ppm over any =1 ms interval

Table 2-12: Warranted characteristics — Triggering system

Name Description

Sensitivity, nge-Type Trigger, Coupling | Trigger source | Sensitivity
setto “DC Any Channel | TDS 6208 & 6448: 0.35 division from DC to 50 Mz,
increasing o 1 divisiot) at 500 MHz

TDS 6808 & 684B: 0.35 division from DC to 50 MHz,
ingreasing to 1 division at 1 GHz

TDS 500D, 724D, & 754D: 0.35 division from DC to 50 MHz,
increasing to 1 division at 500 MHz

TDS 580D & 784D: 0. 35 division from DC to 50 MHz, increasing to
1 division at 1 GHz

TDS 794D: 0.35 division from DC 1o 50 MHz,
increasing to 1 division at 1.5 GHz

Auxiliary TDS 600B: 250 mV from DC to 50 MHz,
increasing to 500 mVY at 100 MHz

TDS 500D, 724D, & 7540 400 mV from DC to 50 MHz, increasing to
750 mV at 100 MHz

TDS 5800 & 784D0: 250 mV from DC to 50 MHz,
increasing to 500 mV at 100 MHz

TDS 794D: 250 mV from DC to 50 MHz,
increasing to 500 mVY at 100 MHz

Width, Minimum Pulse and Rearm, for For vertical settings > 10 mV/div. and £1 V/div at the BNC input
Pulza Triggering

Minimum puilse
The minimum pulse widths and ream Pulse class width Minimum re-arm width

widths and transition times? required for Glitch 118 2 s + 5% of Glitch Width Setting
Pulse-Typea triggering.
Runt Zns ) 2ns

Time-Qualified |2ns TDS 700D: 8.5 ns + 5% of Width Setting
Rurt ‘

Width 1ns 2 ns + 5% of Width Upper Limit Setting
Timeout 1ns 2 ns + 5% of Width Upper Limit Setting
Slew Rate 500 ps? TDS 700D: 8.5 ns + 5% of Delta Time Setting
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Table 2-12: Warranted characteristics — Triggering system (Cont.)

Name

Description

Accuracy (Time) for Pulse-Glitch or
Pulse-Width Triggering

Time range Accuracy

1 ns to 500 ns
500nstols +{100 ng + 0.01% of

H20% of setting + 0.5 ns)
Setting)

Input Signal Sync Amplitude for Stable
Triggering, NTSC and PAL modes
{Option 05 Video Trigger)

Field selection “Odd”, “Even’, or “All™ q,

Field selection “Numeric™ 1 division to

& division to 4 divisions

4 divisions (NTSC mode)

Jitter (Option 05 Video Trigger)

60 nsp.p on NTSC or PAL signal

T The minimum sensitivity for obtaining a stable trigger. A stable trigger resul
the selected slope. The trigger point must not switch between opposite slopes on the waveform, and the display must not
“roll” across the screen on successive acquisitions. The TRIG'D LED stays constantly lighted when the SEC/DIV setting
is 2 ms or faster but may flash when the SEC/DIV setting is 10 ms or slower.

For Slew Rate Triggering, this is the minimum transition time, defined to be

the two trigger threshold settings.

ts in a uniform, regular display triggered on

the time the user’s sighal spends between

Table 2-13: Warranted characteristics — Qutput ports, probe compensater, and power requiraments

Name

Description

Logic Levels, Main- and Delayed-Trigger
Outputs :

Characteristic

Limits

Vout (HI)

Vout (LO)

22.5 V open circuit, =1.0 Vino a 50 0
load to ground

20,7 Vinto a load of 24 mA;
=0.25 Vinto a 50 Q load to ground

Output Voltage and Frequency,
Probe Compensator

Characteristic

Limits

Output Voltage

Frequency ‘

0.5V (base-top) £1% into a =50 0 load
1 kHz £5%

Output Voltage, Signal Out (CH 3)

For TDS 600B: 20 mV/division +20% ij
10 mV/division +20% i

For TDS 5000/700D:

to a 1 MQ load:
to a 50 O load

22 mvidivision £20% iTo a 1 MQ ioad;

1 mvidivision £20% in

o a 50 O load

Source Voltage

100 to 240 VACgyg, continuous rangs,

CAT Il

Source Frequency

45 Mz to 440 Hz

Power Consumption

<350 W (450 VA)

1 CH 3 signal out is present at the rear panel if CH 3 (AUX 1 on the TDS 620B or 680B) is selected as the trigger souree for
the main and/or delayed trigger systems. It Is not available when a channel other than CH3 (AUX 1 an the TDS 6208 or
680B) is the source for the Video Trigger when Option 05 is instaited.
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Table 2-14: Warranted characteristics — Environmental

Name

Description

Atrospherics

Temperature (no disk in flappy drive):
TDS 600B:

Floppy disk drive:  Operating: +10°
TDS 5000/7000;
Floppy disk drive:  Operating: +10°
Relative humidity {no disk in floppy drive)

Operating, 20% to 80%, at or helow
uppet limit derates to 30% refative h

upper lirit derates to 20% relative h

Altitude:

To 3048 m (10,000 ft.}, operating (in
To 12190 m (40,000 §t.), nonoperatin

Operating: +4° C to +456° C

Cin+45° C

Nonoperating: -22° C to +60° C
Operating: +0° C to +50° C

Cto+50° C

Nonoperating: -=22° C o +60° C

+32° C,
umidity at +45° C

Nonoperating: 5% to 90%, at or below +31° C,

umidity at 80° C

To 4570 m (15,000 ft.), operating (excluding hard disk drive)

cluding hard disk drive)

Dynamics

Randam vibration (floppy disk net installed):

0.31 g rms, from 5 to 500 Hz, 10 minutes each axis, operating _
3.07 g s, from 5 to 500 Hz, 10 minutes each axis, nonoperating

Emissions (TDS 500D/700D) 1-2

Meets or exceeds the requirements of the
FCC Code of Federal Regulations, 4

EN 55011 Class A Radiated Em
EN 55011  Class A Conducted £
EN 50081-1 \

Eyropean Community Regquirements

» following standards:
{7 CFR, Part 15, Subpart B, Class A
nissions

Emigsions

EN60555-2  Power Line Harm(Jnic Emissions

Emissions (TDS 800B)!- 2

Meats or exceeds the requirements of th
FCC Code of Federal Regulations,
EN 500811
EN 55022
EN 55022
ENGOB55-2

European Communi
Radiated Emissions
Class B Conducted E

Fower Line Harmonic

following standards:

7 CFR, Part 15, Subpart B, Class A
Requirements
lass B

issions

Ernissions
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Warranted Characteristics

Table 2-14: Warranted characteristics — Environmental (cont.)

Name Description

Susceptibility!. 2 Meets or exceeds the EMC requirements of the following standards:
EN 50082-1 European Community Requirements
IEC 801-2 Electrostatic Discharge Parformance Criteria B

IEC 801-3 Radiated Susceptibility 3 V/imeter from 27 MHz to 500 MHz
unmodulated

[EC 801-4 Fast Transients Performance Criteria B

IEC 801-5 AC Surge Performance Critaria B
Approvals Conforms to and is certified where apptopriate to:

UL 3111~1% — Standard for electrical measuring and test equipment

CAN/CSA €22.2 no. 1010.13 — Safety requirements for electrical equipment for
measurement, control and laboratory use

1 VGA output cable needs to be terminated, if connected at all, for the Instrument to meet these standards. The test will
pass with LCOM part # CTLIVGAMM-5,

The GPIB cable connected to the instrument for certain of the emissions tests must be “law EMI” having a high-quality
outer shield connected through a low impedance to both connector housings. Acceptable cables are Tektronix part
numbers 012-0991-00, -01, -02, and -03, In order to maintain the EMI performance conforming to the above regulations,
the following cables, or their equivalent, should be used: a shielded Centronics cable, 3 meters in length, part number
012-1214-00, and a shielded RS-232 cable, 2.7 meters in length, CA part number 0294-3,

UL 3111, CSA 22.2 no.1010 Safety Certification Compliance;

Temperature (operating) 5 to +40 C

Altitude (maximum operating): 2000 meters

Equipment Type: Test and Measurement

Safety Class: Class | (as defined in IEC 1010-1, Annex H) - grounded product

Overvoltage Category: Overvoltage Category Il (as defined in IEC 10101, Afnex J)

Pollution Degree: Pollution Degree 2 (as defined in IEC 101 -1
Note — Rated for indoor use only
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Warranted Characteristics

Table 2-15: Certifications and compliances

EC Declaration of Conformity Meets intent of Directive 89/336/EEC for Electromagnetic Compatibility. Compiiance was
{TDS 500D and TDS 700D) demonstrated to the foliowing specifications as listed in the Official Jouma! of the European
Communities:

EMC Directive 89/336/EEC:
EN 55011 {lass A Radiated and Conducted Emissions
EN 50081-1 Emissions:
EN 60555-2 AC Power Line Harmonic Emissions
EN 50082-1 Immunity:
t=C 8012 Electrostatic Discharge Immunity
IEC 8013 RF Electromagnefic Field Immunity
IEC 801-4 Electrical Fast Transipni/Burst Immunity
IEC B01-5 Power Line Surge Immunity

Australian Declaration of Conforms with the fallowing standards in accordance with the Electromagnetic Compatibility
Contormity - EMC Framework:
(TDS 500D and TDS 7000)

AS/NZS 2064.1/2 Class A radiaied and‘ Conducted Emissions

EC Declaration of Conformity Maets intent of Diractive B9/336/EEC for Elet:trumégnatic Compatibility. Compliance was
{TDS 600B) demonsirated to the following specifications as listéd in the Official Journal of the European
Communities:

EMC Directive 82/336/cEC:

EN 50081-1 Emissions:
EN 55022 Class B Radiated and Conducted Emissions
EN 60555-2 AC Power Line Harmonic Emissions

EN 50082-1 Immunity:
IEC 8012 Electrostatic Discharge immunity
IEC 801-3 RF Electromagnetic Field immunity
IEC 8014 Elecirical Fast Transient/Burst tmmunity
[EC 801-5 Power Ling Surge immunity

EG Declaration of Conformity — | Compliance was demonstrated to the following sp%cification as listed in the Official Journal of the
Low Voltage European Communities. ‘

Low Voltage Directive 73/23/EEC

EN61010-1;1983 Safety raguirements for electrical equipment for measurement,
control, and laboratory use.
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Typical Characteristics

This subsection contains tables that list the various typical characteristics which
describe the TDS 500D, TDS 6008 and TDS 700D oscilloscopes.

Typical characteristics are described in terms of typical or average performance.
‘Typical characteristics are not warranted.

Table 2-16: Typical characteristics — Signal acquisition system

Name

Description

Analog Bandwidth, DC-50 O Coupled
with PE243 or P6245 Probe and
Bandwidth selection is FULL

TDS 5200, 5400, 724D & 754D

Volts/Div as read out on screen

520D, 5400, 724D & 754D Bandwidth!

10 Vidiv ~ 106 Vidiv

100 mVidiv — 10 Vidiv
50 mVidiv - 99.5 mV/div
20 mV/div — 48.8 mV/div
10 mV/div - 19.9 mV/div

Not Applicable
DG - 500 MHz
DC - 500 MHz
OC - 500 MHz

DC — 450 MHz (P6243)
DC - 500 MHz (P6245)

Analog Bandwidth, DC-50 £ Coupled
with P6245 Probe and

Bandwidth selection is FULL

TDS 580D & TDS 784D ‘

Volts/Div as read out on screen

TDS 580D & TDS 784D

10 Vidiv 100 Vidiv

100 mV/div - 10 V/div
50 mVi/div — 99.5 mV/div
20 mV/div — 49.8 mV/div
10 mV/idiv — 19.9 mv/div

(Not Applicabls)
0C-1GHz
DC - 750 MHz
DC -~ 660 MHz
DC - 500 MHz

Analog Bandwidth, DC-50 © Coupled
with P6217 Probe
TDS 794D

Voits/Div as read out on screen

TDS 794D

100 mVidiv - 10 Vidiv

DC-2GHz

Analog Bandwidth, DC-1M Q Coupled
with P6139A Probe and Bandwidth
selection is FULL

TDS 5200, 540D, 580D,

7240, 754D & 784D

Volts/Div as read out on screen

TDS 520D, 540D, 724D, 754D & 784D
Bandwicth?

10 Vidiv — 100 Vidiv

100 mV/idiv — 10 V/div
50 mV/div - 99.5 mV/div
20 mV/div - 49.8 mV/div
10 mV/div - 19.9 mV/div

500 MHz
500 MHz
500 MHz
500 MHz
500 MHz
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Typical Characteristics

Table 2-16: Typical characteristics — Signal acquisition system (cont.)

Name

Description

Analog Bandwidth, DC-%0 Q) Coupled
with P&139A Probe (TDS 6208 & 644B)
or P6245 Probe (TDS 680B & 684B) and
Bandwidth selection is FULL

TDS 600B

TDS 6208 & 6448 | TDS 680B & 6348
Volts/Div as read out on screen Bandwidth! Bandwidth’

10 Vidiv - 100 V/div Not Applicable) (Not Applicable)
100 mV/div = 10 Vidiv DC — 500 MHz DC -1 GHz

50 mV/div - 99.5 mVi/div DC - 450 MHz DC - 750 MHz
20 mV/div - 49.8 mV/div PC - 300 MHz DC - 600 MHz
10 mV/div ~ 19.9 mV/div DC - 250 MHz DC - 50D MHz

Accuracy, Delta Time Measurement

Conditions for accuracy hsted at right
are: Singie Shat or Sample mode (or

HiRes mode on the TDS 500D/7000),
with Full Bandwidth selected.

Conditions for accuracy listed at right
are: = 100 Averages, with Full Band-
width selected, and for TDS
500D/700D, repetitive mode.

The limits are given in the following table for signals having amplitude greater than
5 divisions, reference level = 50%, filtetr set to (sinX/X), acquired at & mV/div or grealer,
For the TDS 700D, pulse duration < 10 div. Channel skew not included.

For the Single Shot condition, 1.4 £T/5; = 4, whete
S, is the sample interval and T, is the displayed rise time.

TDS 600B: For the averaged condition, 1,4 <T/W; = 40, where W, is the Waveform
Interval, as described elsewhere in these specifications.

TDS 600B: Extra errot in the measurement will occur for two-channal measurements due
to channel-to-channgl skew. This is described elsewhere in these specifications.

Time measurement aceuracy

TDS 600B:%{ (0.20 x sample interval) + (100 pprm x| Reading [) + (0.05 % W)}

TDS 600B example; at 5 GS/s, 5 na/div, measuring a 40 ns wide pulse,
accuracy = {40 ps + 4 pa + 5 ps) = +49 ps,

TDS 500D/700D: +0.15 sample interval + (25 ppm = | Reading ) + tdiv/1000
TDS 500D/700D example: at 4 Gsfs, accuracy = 37.5 ps

TDS 600B: {10 ps + (100 ppm x | Reading I} + (0.25 x W; ) )
TDS 500D/700D: 20 ps + (26 ppm x | Reading ) + Ydiv/1000

Calculated Rise Time, TDS 60082

6208 & 6448 680B & 684B
Volts/Div setting Rise time Rise time

10 mV/div — 1 V/div 200 ps 450 ps
& mv/div - 9.95 mV/div 1ns 600 ps
2 mV/div - 4.98 mV/div 1.5ns 750 ps
1 mV/div - 1.99 mV/div 1.8ns 800 ps
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Table 2-16: Typical characteristics — Signal acquisition system (cont.)

Name

Description

Calculated Rise Time,
TDS 5000/700D2

Voits/Div setting

& 754D Rise time

520D, 540D, 724D,

5800 & 784D
Rige time

10 mViidiv - 1 Vidiv

§ mv/div - 9.95 mV/div
2 mV/div - 4.98 mV/div
1 m/div — 1.99 mV/div

800 ps
800 ps
800 ps
890 ps

400 ps
530 ps
600 ps
800 ps

Calculated Rise Time,
TDS 78402

Volts/Div setting

794D Rise time

10 mVdiv -1 Vidiv

200ps

Effective Bits — TDS 600B

The chart on the right gives the typical
effective bits for a 9-division p-p
sine-wave input, 50 mv/div, 10 na/div
(5 G5/s), with a record fength of 1000
paints

Input frequency

Effective bits

98 MHz

245 MHz
490 MHz
990 MHz

6.3 bits
6.0 bits
5.5 bits

5.2 bits (TDS 680B & 6848 only)

Effective Bits — TDS 520D & 724D

The chart on the right gives the typical
sffective bits for a sine wava adjusted
to 9.2 divisions at 1 MHz, 50 mv/div @
a5° C. ‘

Input fraquency

Sample rate

1GS/s

10 M5/s & HiRes

1 MHz - 9.2 divs
480 MHz — 6.5 divs

6.8 bits
6.5 hits

8.7 bits
N/A

Effective Bits — TDS 5400 & 754D

The chart on the right gives the typical
effective bits for 4 sine wave adjusted
to 9.2 divisions at 1 MHz, 50 mv/div @
25° C.

Input frequency

Sample rate

2G8/s

10 M5/s & HiRes

1 MHz - 9.2 divs
500 MHz

6.8 bits
6.8 bits

8.7 bits
N/A

Effective Bits — TDS 5800, 784D & 794D

The chart on the right gives the typical
effective bits for a sine wave adjusted
to 5.2 divisions at 1 MHz, 50 mV/idiv @
25° C.

Input frequency

Sample rate

4 GS/s

10 MS/s & HiRes

1 MHz - 9.2 divs
1 GHz - 6.5 divs

2 GHz ~ 6.5 divs (TDS 794D only)

6.6 bits
5.5 bits
4.5 bits

9.7 bits
N/A
N/A

Frequency Limit, Upper, 250 MHz
Bandwidth Limitad

250 MHz

Fraquency Limit, Upper, 20 MHz
" Bandwidth Limited

20 MHz

TDS 500D, TDS 600B & TDS 700D Performance Verification and Spec

rifications




Typical Characteristics

Table 2-16: Typical characteristics — Signal acquisition system (cont.)

Name

Description

Step Response Settling Errors

Settling error (%)° at

Volts/Div setting + Step amplitude | 20ns | 100ns | 20ms

1 mV/div — 100 mV/div
101 mV/div — 1 V/idiv
1.01 Vidiv =10 V/div

=0.5% |=0.2% {=0.1%
=£1.0% | €0.5% {=0.2%
21.0% | 20.5% | =0.2%

2V
20V
=200V

Step Response Setiling Errors
TDS 794D

10 mVidiv - 100 mV/div <15V <0.5% | <0.2% | <0.1%
101 mV/div — 1 Vidiv =3V «1.0% | =0.5% | <0.2%

1

Table 2-17: Typical characteristics — Triggering system

The limits given are for the ambient temperature range of 0°C to +30°C. Reduce the upper bandwidth frequencies by
5 MHz for the TDS 600B or by 2.5 MHz for the TDS 500D/700D for each °C above +30°C.

The numbers given are valid 0°C to +30°C and will increase as the temperature increases due to the degradation in
bandwidth. Rise time is calculated from the bandwidth. It is defined by the foliowing formula:

TDS 6008 Rise Time (ns) = Ev% TDS 500D/7000 Rise Time (ns) = _““_swm():mz)

Note that it you measure rise time, you must take into account the rise time ? the test equipment (signal source, etc.) that
you use to provide the test signal. That is, the measured rise time (RTy,) is determined by the instrument rise time (RT;) and
the rise time of the test signal source (RTgen) according to the following formula:

RT, * = AT, %+ AT, *

The values given are the maximum absolute difference between the value at the end of a specified time interval after the
midievel crossing of the step and the value one second after the midlevel crossing of the step, expressed as a percentage
of the step amplitude.

Name

Description

Accuracy, Trigger Level or Threshotd, DC
Coupled

fior signals having rise and tall timas

=20 ns)

Trigger source

Accuracy

Any Channeai

Auxiliary

+((2% x ! Setting - Net Offset [}
+ (0.3 div x Volts/div Seting ) + Offeat
Accuracy) '

Not calibrated or specified

Input, Auxiliary Trigger

The input resistance is 21.5 kQ; the ma
+20 V (DC + peak AC).

ximum safe input voltage is

Trigger Position Error,
Edge Triggering

Acquisition mode

Trigger-position error’?

Sample, Average

Envelope

+{1 Waveform interval + 1 ns)

+(2 Waveform Intervals + 1 ns)

Hotdoff, Variable, Main Trigger

For all Time/Division ranges, the minimy

im holdoff iz 250 ng and the maximum holdoff is 12

geconds. The minimum resolution is 8 ng for seltings < 1.2 LS.

i
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Table 2-17: Typical characteristics — Triggering system (cont.)

Name

Description

Lowest Frequency for Successiul Qperation
of “3et Level to 50%" Function

30Hz

Sensttivity, Edge Trigger, Not DC Coupled®

Trigger source

Typical signai level for stable
triggering

AC

Noise Reject

High Frequency Reject

Low Fregquency Raject

Same ags the DC-coupled limits for frequen-
cies above 60 Hz. Attenuates signals below
60 Hz.

Thrae times the DC-coupled limits,

One and ona-half times the DC-coupled
fimits from DC to 30 kHz. Attenuates signals
above 30 kHz.

One and one-half times the DC-couplad
limits for fraquencias above 80 kHz.
Attenuates signals below 80 kHz.

Sansitivities, Logic Trigger and Events
Delay, DC Coupled?

1.0 divigion, from DC to 500 MHz, at vertical settings = 10 mV/div and =1 Vdiv at tha

BNC input

Sensitivities, Pulse-Type Runt Trigger®

1.0 division, from DC to 500 MHz, at vertical settings > 10 mV/div and < 1 Vidiv at the

BNG input

Senativities, Pulse-Type Trigger Width and
Glitch®

1.0 division, at vertical setfings = 10 mV/div and < 1 V/div at the BNG input

Width, Minimum Pulse and Rearm, for Logic
Triggering or Events Delay

For vertical settings = 10 mV/div and < 1 V/div at the BNC input

Minimum pulse

Triggering type width

Minimurn time
between channals?

Minimum re-arm
width

Logic Not Applicable

1ns 1ns

1 ns (for either + or
- puise widths)

Events Delay

Not Appiicable ans

Width, Minimum Pulse and Rearm, for
Pulse Triggering

The minimum pulse widths and rearm
widths and transition fimes® required for
Pulse-Type triggering.

For vertical settings > 10 mV/div. and 3 1 V/div at the ENC input

Minimum pulse

Pulse ciass width

Minimum re-arm width

Glitch 1ns

2 ng + 5% of Glitch Width Setting

Aunt 2ns

2ns

Time-Qualified Runt | 2 ns

TLXS 600B: 7 ns + 5% of Witith Satting

Width 1ns

2 ns + 5% of Width Upper Limit Setting

Timaout 1ns

* .| 2 ns .+ 5% of Width Upper Limit Setting

Slew Rate 600 ps?

TDS.600B: 7 ns + 5% of Delta Time Setting
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Table 2-17: Typical characteristics — Triggering system (cont.)

Name Description

Setup/Hold Time Violation Trigger, For vertical settings > 10 mV/div and < 1 Vidiv at the BNC input,
Minimum Clock Fulse Widths the minimum requirements are:

Minimum Pulse Width, Minimum Pulse Width,
Clock High Clock Low

User Hold Time + 2.5ns @ 2 ns

Input Signal Sync Amplitude for Stable | All field selections: 0.6 diviion to 4 divisions
Triggering, HDTV and FLEXFMT modes
(Option 05 Video Trigger)

Jitter for HDTV mode 17 N8
{Option 05 Video Trigger)

Sync Width Flex Format and HDTV rmin. 400 ng
modes (Option 05 Video Trigger)

Sync Duty Cycle, Flex Format and HDTV | min. 5010 1
modes (Option 03 Video Trigger)

Hum Rejection NTSC and PAL: =20 dB without any trigger spec deterioration. Triggering will continue
{Option 05 Video Trigger) down to 0 dB with some performance deterioratior.
1

The trigger position errors are typically less than the values given here. These values are for triggering signals having a

slew rate at the trigger point of = 0.5 division/ns,

The waveform interval (WI) is the time between the samples in the waveform record. Also, see the footnate for the
characteristics Sample Rate Range or Interpolated Waveform Rates in Table 2-4, on page 2-12.

The minimum sensitivity for obtaining a stable trigger. A stable trigger results in a uniform, regular display triggered on the
selected slope. The trigger point must not switch between opposite slopes an the waveform, and the display must not
“roll” across the sereen on successive acquisitions. The TRIG'D LED stays constantly lighted when the SEC/DIV setting is
2 ms or faster but may flash when the SEC/DIV setting is 10 ms or slower,

The minimum signal levels required for stable logic or pulse triggering of an|acquisition, or for stable counting of
a DC-coupled, events-delay signal. Also, see the footnote for Sensitivity, Edﬂe-Type Trigger, DC Coupled in this table,
(Stable counting of events is counting that misses no events and produces o extra, phantom events),

The minimum signal levels required for stable runt pulse triggering of an acquisition, Also, see the footnote for Sensitivity,
Edge-Type Trigger, DC Coupledin this table. (Stable counting of events is c urting that misses no events).

The minimum signal levels required for stable puise width or gfitch triggering of an acquisition. Also, see the footnote for
Sensitivity, Edge-Type Trigger, DC Coupled in this table. (Stable counting of events is counting that misses no events).

For Logic, time between channels refers to the length of time  logic state derived from more than one channel must exist
to be recagnized. For Events, the time is the minimum time between a main and delayed event that will be recognized if
more than one channel is used, '

Far Slew Rate Triggering, this is the minimum transition time, defined to be the time the user’s signal spends between the
two trigger threshold settings. ‘

User Held Time is the number selected by the user in the Hold Time Menu,
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