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WARRANTY

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of three (3) years from
the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either will repair
the defective product without charge for parts and labor, or will provide a replacement in exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty
period and make suitable arrangements for the performance of service. Customer shall be responsible for packaging and
shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid. Tektronix shall
pay for the return of the product to Customer if the shipment is to a location within the country in which the Tektronix service
center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, and any other charges for
products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate maintenance
and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting from attempts by
personnel other than Tektronix representatives to install, repair or service the product; b) to repair damage resulting from
improper use or connection to incompatible equipment; or c) to service a product that has been modified or integrated with
other products when the effect of such modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF ANY OTHER
WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO REPAIR OR
REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR
BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

Injury Precautions

Product Damage
Precautions

Company Confidential 4/02/93
Manual Name

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it.

To avoid potential hazards, use this product only as specified.

Only qualified personnel should perform service procedures.

Use Proper Power Cord. To avoid fire hazard, use only the power cord specified
for this product.

Avoid Electric Overload. To avoid electric shock or fire hazard, do not apply a
voltage to a termindhat is outside the range specified for that terminal.

Avoid Overvoltage. To avoid electric shock or fire hazard, do not apply potential
to any terminal, including the common terminal, that varies from ground by
more than the maximum rating for that terminal.

Avoid Electric Shock. To avoid injury or loss of life, do not connect or disconnect
probes or test leads while they are connected to a voltage source.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric shock, the grounding conductor must be

connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Do Not Operate Without Covers. To avoid electric shock or fire hazard, do not
operate this product with covers or panels removed.

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

Do Not Operate in Wet/Damp Conditions. To avoid electric shock, do not operate
this product in wet or damp conditions.

Do Not Operate in an Explosive Atmosphere. To avoid injury or fire hazard, do not
operate this product in an explosive atmosphere.

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

Use Proper Voltage Setting. Before applying power, ensure that the line selector is
in the proper position for the power source being used.

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

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

Symbols and Terms

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

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

VAN
/N

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

Certifications and
Compliances

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 includihg product.

Symbols on the Product. The following symbols may appear thre product:

A\ D AN\ =

DANGER Protective Ground ATTENTION Double
High Voltage (Earth) Terminal Refer to Manual Insulated

Refer to the specifications section for a listing of certifications and compliances
that apply to this product.

Company Confidential 4/02/93
Manual Name
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Preface

This is the Performance Verification for the TDS 510A Digitizing Oscilloscope.
It contains procedures suitable for determining if the instrument functions, was
adjusted properly, and meets the performance characteristics as warranted.

Also contained in this document are technical specifications for these oscillo-
scopes:

The following documents are related to the use or service of the digitizing
oscilloscope.

m  The TDS 420A, 430A, 460A, & 510A User Manual provides information on
using your digitizing oscilloscope.

m  The TDS 420A, 430A, 460A & 510A Reference gives you a quick overview
of how to operate your digitizing oscilloscope.

m  The TDS 510A Service Manual provides information for maintaining and
servicing your digitizing oscilloscope to the module level.

TDS 510A Performance Verification and Specifications
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Performance Verification Procedures

Two types of Performance Verification procedures can be performed on this
product;Brief ProcedureandPerformance Test¥ou may not need to perform
all of these procedures, depending on what you want to accomplish.

®m  To rapidly confirm that the oscilloscope functions and was adjusted properly,
just do the brief procedures undgzlf Testswhich begin on page 1-5.

Advantages:These procedures are quick to do, require no external
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 quick check before making a series of
important measurements.

m  To further check functionality, first do tt&elf Testgust mentioned; then do
the brief procedures undeunctional Testshat begin on page 1-7.

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

m |f more extensive confirmation of performance is desired, d@#nfor-
mance Testdeginning on page 1-15, after doing BumctionalandSelf
Testgust referenced.

Advantages:These procedures add direct checking of warranted specifica-
tions. They require more time to perform and suitable test equipment is
required. (Se&quipment Requirebdeginning on page 1-16.)

If you are not familiar with operating this oscilloscope, read the user manual.
These contain instructions that will acquaint you with the use of the front-panel
controls and the menu system.

TDS 510A Performance Verification and Specifications
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Performance Verification Procedures

Conventions

1-2

Throughout these procedures the following conventions apply:

Each test procedure uses the following general format:
Title of Test

Equipment Required

Prerequisites

Procedure

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 Substep
®  First Subpart
m  Second Subpart
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™y doing “Press save/recS8ETUP.
Now, press the main-menu button...”.

Initialize the oscilloscopePress save/recalETUP. Now, press the
main-menu buttofRecall Factory Setup then the side-menu butt@K
Confirm Factory Init .

Where instructed to use a front-panel 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: “pr&dsIFT; thenUTILITY , press the
main-menu buttosystemuntil Cal is highlighted in the pop-up menu.

Verify that the status messagdPiassin the main menu under thdltage
Referencelabel.”

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

Refer to Figure 1-1: “Main menu” refers to the menu that labels the seven
menu buttons under the display; “side menu” refers to the menu that labels

TDS 510A Performance Verification and Specifications



Performance Verification Procedures

the five buttons to the right of the display. “Pop-up menu” refers to a menu
that pops up when a main-menu button is pressed.

Position of waveform
record relative to General purpose
the screen and display ~ knob readout

g N

i i 1 Ti(Run: 2.50ks/s Same!= Trigger Level: 400my
Brief status information © - T_ﬁ ©’

Graticule and waveforms

Setto TTL .
etto Side menu area.
Readouts for
Waveform reference measurements
symbols show ground levels settokct move here when
and waveform sources ; CLEAR MENU
Vertical scale, horizontal scale, ;1 \Set to 50% is pressed.

and trigger level readouts

OO

Pop-up menu oac wiZ0.0ims Chi £ 4oomy
i

TAI |Source Slope ‘ Level ‘ —=—
e 5

Coupling ) &
| <E}:’159> chi e doomy [T ‘ I ‘

( I COICD ICh IO I« y

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

Figure 1-1: Map of Display Functions

TDS 510A Performance Verification and Specifications
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Brief Procedures

The Self Testsise internal routines to confirm basic functionality and proper
adjustment. No test equipment is required to do these test procedures.

TheFunctional Testsitilize the probe-compensation output at the front panel as
a test-signal source for further verifying that the oscilloscope functions properly.
A probe, such as the P6139A, is required to do these test procedures.

Self Tests
This procedure uses internal routines to verify that the oscilloscope functions and
was adjusted properly. No test equipment or hookups are required.
Verify Internal Adjustment, Equipment None
Self Compensation, and Required
Diagnostics Prerequisites See page 1-15.
1. Verify that internal diagnostics pasBo the following substeps to verify
passing of internal diagnostics.
a. Display the System diagnostics menu:
m  PressSHIFT; then pres&JTILITY .
m  Repeatedly press the main-menu bugstemuntil Diag/Err is
highlighted in the pop-up menu.
b. Run the System Diagnostics:
m  First disconnect any input signals from all four channels.
m  Press the main-menu buttBrecute then press the side-menu
buttonOK Confirm Run Test.
@ c. Wait: The internal diagnostics do an exhaustive verification of proper

oscilloscope function. This verification will take up to three and a half
minutes. At some time during the wait, a “clock” icon (shown at left)
will appear on-screen. When the verification is finished, the resulting
status will appear on the screen.

d. Confirm no failures are foundZerify that no failures are found and
reported on-screen.

e. Confirm the three adjustment sections have passed status:

TDS 510A Performance Verification and Specifications



Brief Procedures

1-6

1 Highlight Cal

®  PressSHIFT; then pres&JTILITY .

m  Highlight Cal in the pop-up menu by repeatedly pressing the
main-menu buttosystem See Figure 1-2.

m Verify that the wordPassappears in the main menu under the
following menu labelsYoltage ReferenceFrequency Response
andPulse Trigger. See Figure 1-2.

f. Run the signal-path compensatidtress the main-menu buttSrgnal
Path; then press the side-menu butold Compensate Signal Paths

g. Wait: Signal-path compensation may take five minutes to run. While it
progresses, a “clock” icon (shown at left) is displayed on-screen. When
compensation completes, the status message will be upd#&adsor
Fail in the main menu. See step h.

h. Confirm signal-path compensation returns passed stafesfy that the
word Passappears undeignal Pathin the main menu. See Figure 1-2.

Tek Run: 100kS/s Sample
I

1§

1l_Signal Path
JCompensatio

Signal Path Compensatlon (SPC) corrects for DC
inaccuracies caused b }/ temperature variations
.| and/sor I0n§||_| term drift. SPC can be run any
time after the oscilloscope is MIH:EI!E and
should be run whenever the oscilloscope’s
ambient temperature has changed by more
| than 5°C or once a week if vertical settings
of Smv/div or less are used.

y input signalSEl I oK
jith AC components. Disconnect or othérwiseji IR
Emove these signals prior to running SPC, 1 Compensate

OO

P C will take 15 minutes to run,| ) _3 signal Paths

Voltage [Trequency| Pulse
Reference | Response | Trigger
Pass Pass Pass/

C ||| O C DD

3 Verify Pass 2 Verify Pass

Figure 1-2: Verifying Adjustments and Signal-Path Compensation

2. Return to regular servicePressCLEAR MENU to exit the system menus.

TDS 510A 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.

STOP. 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 functional tests that follow call for you to
verify that a signal appears on-screen “that is about five divisions in amplitude”
or “has a period of about six horizontal divisions,” etc., do NOT interpret the
guantities given as limits. Operation within limits is checked in Performance
Tests, which begin on page 1-15.

STOP. DO NOT make changes to the front-panel settings that are not called out
in the procedures. Each verification procedure will require you to set the
oscilloscope to certain default settings 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 redo the procedure from step 1.

When you are instructed to press a menu button, the button may already be
selected (its label will be highlighted). If this is the case, it is not hecessary to
press the button.

Verify All Input Channels Equipment One probe such as the P6243, P6245 or P6139A
Required
Prerequisites None

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

a. Hook up the signal sourcénstall the probe o€H 1. Connect the probe
tip to PROBE COMPENSATION SIGNAL on the front panel,
connect the probe ground (typically blackPBOBE 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.

TDS 510A Performance Verification and Specifications
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Brief Procedures

-/

EEEES

I

) Dololooldal o

e

-

Figure 1-3: Universal Test Hookup for Functional Tests

b. Initialize the oscilloscope:
®m  Press save/rec8lETUPR.
®  Press the main-menu buttBecall Factory Setup
m  Press the side-menu butt®K Confirm Factory Init .

2. \rify that all channels operat&o the following substeps-test CH 1
first, skipping substep and b since CH 1 is already set up for verification
and as the trigger source from step 1.

a. Select an unverified channel:

®  PressVAVEFORM OFF to remove the channel just verified from
display.

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

®  Move the probe to the channel you selected.
b. Match the trigger source to the channel selected:

®  PressTRIGGER MENU .

TDS 510A Performance Verification and Specifications
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Brief Procedures

m  Press the main-menu buttBource

m  Press the side-menu button that corresponds to the channel selected
(Ch2, Ch3, orCh4).

c. Set up the selected channel:
m  Set the verticaBCALE to 200 mV.

m  Set the horizonteBCALE to 200us. Pres€LEAR MENU to
remove any menu that may be on the screen.

d. Verify that the channel is operation&onfirm that the following
statements are true.

m  The vertical scale readout for the channel under test shows a setting
of 200 mV, and a square-wave probe-compensation signal about
2.5 divisions in amplitude is on-screen. See Figure 1-1 on page 1-3
to locate the readout.

m  The verticalPOSITION knob moves the signal up and down the
screen when rotated.

®  Turning the verticaBCALE knob counterclockwise decreases the
amplitude of the waveform on-screen, turning the knob clockwise
increases the amplitude, and returning the knob to 200 mV returns
the amplitude to about 2.5 divisions.

e. Verify that the channel acquires in all acquisition moda®ssSHIFT;
then pres&CQUIRE MENU . Use the side menu to select, in turn, each
of the three hardware acquire modes and confirm that the following
statements are true. Refer to the icons at the left of each statement as you
confirm those statements.

m  Sample mode displays an actively acquiring waveform on-screen.
(Note that there is noise present on the peaks of the square wave.)

Peak Detect mode displays an actively acquiring waveform
on-screen with the noise present in Sample mode “peak detected.”

m  Hi Res mode displays an actively acquiring waveform on-screen
with the noise that was present in Sample mode reduced.

i R

m  Envelope mode displays an actively acquiring waveform on-screen
with the noise displayed.

®m  Average mode displays an actively acquiring waveform on-screen
with the noise reduced.

n

f. Test all channelsRepeat substeps a through e until all four input
channels are verified.

TDS 510A Performance Verification and Specifications



Brief Procedures

3. Remove the test hookupisconnect the probe from the channel input and
the probe-compensation terminals.

Verify the Time Base Equipment One probe such as the P6243, P6245 or P6139A
Required
Prerequisites None

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

a. Hook up the signal sourcénstall the probe o€H 1. Connect the probe
tip to PROBE COMPENSATION SIGNAL on the front panel;
connect the probe groundRROBE COMPENSATION GND. See
Figure 1-3 on page 1-8.

b. Initialize the oscilloscope:
m  Press save/recdlETUPR.

m  Press the main-menu buttBecall Factory Setup then press the
side-menu butto®K Confirm Factory Init .

c. Modify default settings:
m  Set the verticaBCALE to 200 mV.
m  Set the horizonte8CALE to 200us.
®  PressCLEAR MENU to remove the menus from the screen.
2. Verify that the time base operat€3onfirm the following statements.

a. One period of the square-wave probe-compensation signal is about five
horizontal divisions on screen for the 289horizontal scale setting (set
in step 1c).

b. Rotating the horizont&dCALE knob clockwise expands the waveform
on-screen (more horizontal divisions per waveform period), counter-
clockwise rotation contracts it, and returning the horizontal scale to
200us returns the period to about five divisions.

c. The horizontaPOSITION knob positions the signal left and right on
screen when rotated.

3. Remove the test hookupisconnect the probe from the channel input and
the probe-compensation terminals.

TDS 510A Performance Verification and Specifications
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Verify the Main and Equipment One probe such as the P6243, P6245, or P6139A
Delayed Trigger Systems Required
Prerequisites None

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

a. Hook up the signal sourcénstall the probe o€H 1. Connect the probe
tip to PROBE COMPENSATION SIGNAL on the front panel;
connect the probe groundRROBE COMPENSATION GND. See
Figure 1-3 on page 1-8.

b. Initialize the oscilloscope:

®m  Press save/recélETUP.

m  Press the main-menu buttBecall Factory Setup

m  Press the side-menu butt®K Confirm Factory Init .
c. Modify default settings:

m  Set the verticaBCALE to 200 mV.

Set the horizontebCALE for theM (main) time base to 2Q6s.
®  PressTRIGGER MENU .

®m  Press the main-menu buttdode & Holdoff.

®m  Press the side-menu butthiormal.

®  PressCLEAR MENU to remove the menus from the screen.

2. \Verify that the main trigger system operat€snfirm that the following
statements are true:

m  The trigger level readout for the main trigger system changes with the
triggerLEVEL knob.

m  The triggertEVEL knob can trigger and untrigger the square-wave
signal as you rotate it. (Leave the signatiggered, which is indicated
by the display not updating.)

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

TDS 510A Performance Verification and Specifications
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3. \Verify that the delayed trigger system operates:
a. Select the delayed time base:
B PresHORIZONTAL MENU .
®m  Press the main-menu buttdime Base

m  Press the side-menu buttDelayed Triggerable then press the
side-menu buttodelayed Only

m  Set the horizonte6CALE for theD (delayed) time base to 2Q8.
b. Select the delayed trigger level menu:
B PressSHIFT; then presPELAYED TRIG .

®  Press the main-menu buttbavel; then press the side-menu button
Level.

c. Confirm that the following statements are true

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

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

m  Pressing the side-menu buttBat to 50%triggers the probe-com-
pensation signal that you just left untriggered. (Leave the signal
triggered.)

d. Verify the delayed trigger counter:
m  Press the main-menu buttBelay by Time.

m  Use the keypad to enter a delay time of 1 second. Bréssn press
ENTER.

m  \Verify that the triggeREADY indicator on the front panel flashes
about once every second as the waveform is updated on-screen.

4. Remove the test hookupisconnect the probe from the channel input and
the probe-compensation terminals.

TDS 510A Performance Verification and Specifications
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Verify the File System Equipment One probe such as the P6243, P6245 or P6139A

Required

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

Prerequisites None

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

a.

Hook up the signal sourcénstall the probe o€H 1. Connect the probe
tip to PROBE COMPENSATION SIGNAL on the front panel,
connect the probe groundRROBE COMPENSATION GND. See
Figure 1-3 on page 1-8.

Insert the test disknsert the disk in the disk drive to the left of the
monitor.

m  Position the disk so the metal shutter faces the drive.

m  Position the disk so the stamped arrow is on the top right side. In
other words, place the angled corner in the front bottom location.

m  Push the disk into the drive until it goes all the way in and clicks
into place.

Initialize the oscilloscope:

®m  Press save/recsdETUP.

®  Press the main-menu buttBecall Factory Setup

m  Press the side-menu butt®K Confirm Factory Init .

Modify default settings:

m  Set the verticaBCALE to 200 mV.

m  Set the horizonte6CALE for theM (main) time base to 206s.

Notice the waveform on the display nhow shows two cycles instead of

five.
®  PressCLEAR MENU to remove the menus from the screen.
Save the settings:
B PressSETUP

m  Press the main-menu butt8ave Current Setup then press the
side-menu buttofio File.

®  Turn the general purpose knob to select the file to save. Choose

starting withTEK, then containing 5-numbers, andST extension.

TDS 510A Performance Verification and Specifications
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1-14

For example, the first time you run this on a blank, formatted disk or
on the Example Programs Disk, the oscilloscope will assign the
nameTEK00000. SET to your file. If you ran the procedure again, the
oscilloscope would increment the name and call the file
TEKOOOO1.SET.

m  Press the side-menu buttBave To Selected File

Verify the file system works:

Press the main-menu butt®ecall Factory Setupand the side-menu
buttonOK Confirm Factory Init to restore the 50@s time base and
the five cycle waveform.

Press the main-menu buttBecall Saved Setupthen press the
side-menu buttofrom File.

Turn the general purpose knob to select the file to recall. For example, if
you followed the instructions above and used a blank disk, you had the
oscilloscope assign the name TEKO0OO0O.SET to your file.

Press the side-menu buttBecall From Selected File

Verify that oscilloscope retrieved the saved setup from the disk. Do this
by noticing the horizontédCALE for theM (main) time base is again
200us and the waveform shows only two cycles just as it was when you
saved the setup.

Remove the test hookup:

Disconnect the probe from the channel input and the probe-compensa-
tion terminals.

Remove the disk from the disk drive. Do this by pushing in the tab of
the disk drive.

TDS 510A Performance Verification and Specifications
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Performance Tests

This section contains a collection of procedures for checking that the
TDS 510A Digitizing Oscilloscope performs as warranted.

The procedures are arranged in four logical groupiiggial Acquisition System
Checls, Time Base System Checks, Triggering System Claad@utput Ports
ChecksThey check all the characteristics that are desigreetetiecked in
Specifications(The characteristics that are checked appeboliface type
underWarranted Characteristics Specificationg

STOP. These procedures extend the confidence level provided by the basic
procedures described on page 1-5. The basic procedures should be done first,
then these procedures performed if desired.

Prerequisites

The tests in this section comprise an extensive, valid confirmation of perfor-
mance and functionality when the following requirements are met:

m  The cabinet must be installed on the oscilloscope.

®  You must have performed and passed the procedures Selfidestsiound
on page 1-5, and those unéenctional Testsfound on page 1-7.

® A signal-path compensation must have been done within the recommended
calibration interval and at a temperature withi? C of the present
operating temperature. (If at the time you did the prereqisiteTestshe
temperature was within the limits just stateoinsider this prerequisite met.)

m  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
period of at least 20 minutes, and must be operating at an ambient tempera-
ture between +5C and +50 C. (The warm-up requirement is usually met
in the course of meeting the Self Tests and Functional Tests prerequisites
listed above.)

TDS 510A Performance Verification and Specifications
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Equipment Required

Table 1-1: Test Equipment

These procedures use external, traceable signal sources to directly check
warranted characteristics. The required equipment list follows this introduction.

[tem Number and

Description Minimum Requirements Example Purpose
1. Attenuator,10X Ratio: 10X; impedance 50 Q; Tektronix part number Signal Attenuation
(two required) connectors: female BNC input, male | 011-0059-02
BNC output
2. Attenuator, 5X Ratio: 5X; impedance 50 Q; Tektronix part number Signal Attenuation

connectors; female BNC input, male
BNC output

011-0060-02

3. Adapter, BNC femaleto | BNC female to Clip Leads Tektronix part number Signal Coupling for Probe
Clip Leads 013-0076-00 Compensator Output Check
4. Terminator, 50 Q Impedance 50 Q; connectors: female | Tektronix part number Signal Termination for
BNC input, male BNC output 011-0049-01 Channel Delay Test
5. Cable, Precision 50 Q 50 Q, 36 in, male to male BNC Tektronix part number Signal Interconnection
Coaxial (two required) connectors 012-0482-00
6. Connector, Dual-Banana | Female BNC to dual banana Tektronix part number Various Accuracy Tests
(two required) 103-0090-00
7. Connector, BNC “T” Male BNC to dual female BNC Tektronix part number Checking Trigger Sensitivity
103-0030-00
8.  Coupler, Dual-Input Female BNC to dual male BNC Tektronix part number Checking Delay Between
067-0525-02 Channels
9. Generator, Variable amplitude to £104 V; Data Precision 8200 Checking DC Offset, Gain,
DC Calibration accuracy to 0.1% and Measurement Accuracy
10. Generator, Calibration 500 mV square wave calibrator Wavetek 9100 with options To check accuracy of CH 3
amplitude; accuracy to 0.25% 100 and 250 (or, optionally, Signal Out
Tektronix PG 506A1)
11. Generator, Time Mark Variable marker frequency from 10 ms | Wavetek 9100 with options Checking Sample-Rate and
to 10 ns; accuracy within 2 ppm 100 and 250 (or, optionally, Delay-time Accuracy
Tektronix TG 501A Time
Mark Generator?)
12. Probe, 10X A P6139A, P6243, or P6245 probe? Tektronix part number Signal Interconnection
P6139A or P6245
13. 3.5inch, 720 K or 3.5inch, 720 K or 1.44 Mbyte, Checking File System Basic
1.44 Mbyte, DOS- DOS-compatible floppy disk Functionality
compatible floppy disk
14. Generator, Video Signal | Provides PAL compatible outputs Tektronix TSG 121 Used to Test Video Option 05
Equipped Instruments Only
15. Oscillator, Leveled Sine | 60 Hz Sine wave Wavetek 9100 with options Used to Test Video Option 05
wave Generator 100 and 250 (or, optionally, Equipped Instruments Only
Tektronix SG 502)

1-16
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Table 1-1: Test Equipment (Cont.)

[tem Number and
Description

Minimum Requirements

Example

Purpose

16. Pulse Generator

Tektronix CFG280
(or, optionally, PG 502)

Used to Test Video Option 05
Equipped Instruments Only

17. Cable, Coaxial

75 Q, 36 in, male to male BNC

Tektronix part number

Used to Test Video Option 05

(two required) connectors 012-1338-00 Equipped Instruments Only
18. Terminator, 75 Q Impedance 75 Q; connectors: female | Tektronix part number Used to Test Video Option 05
(two required) BNC input, male BNC output 011-0102-01 Equipped Instruments Only
19. Generator, Sine Wave 100 kHz to at least 400 MHz. Variable | Rohde & Schwarz SMY3 Checking Analog Bandwidth,
amplitude from 12 mVto 2 V.. Trigger Sensitivity, Sample-
Frequency accuracy >2.0% rate, External Clock, and
Delay-Time Accuracy
20. Meter, Level and Power | Frequency range:10 MHz to 400MHz. | Rohde & Schwarz URV 35, Checking Analog Bandwidth
Sensor Amplitude range: 6 mVp-pto 2 V., with NRV-Z8 power sensor® | and Trigger Sensitivity
21. Splitter, Power Frequency range: DC to 1 GHz. Rohde & Schwarz RVZ3 Checking Analog Bandwidth
Tracking: >2.0%
22. Generator, Function Frequency range 5 MHz to 10 MHz. Tektronix CFG280 Checking External Clock

Square wave transition time < 25 ns.
Amplitude range: 0 t0 10 V.
into 50 Q

23. Adapter (four required) Male N to female BNC Tektronix 103-0045-00 Checking Analog Bandwidth
24. Adapter Female N to male BNC Tektronix 103-0058-00 Checking Analog Bandwidth
25. Generator, 200 kHz to 250 MHz; Variable ampli- | Tektronix SG 503 Leveled Checking Trigger Sensitivity

Leveled Sine Wave,
Medium-Frequency
(optional)

tude from 5 mV to 4 Vpp into 50 Q

Sine Wave Generatorl: 3

at low frequencies

26. Generator, Leveled Sine
Wave, High-Frequency
(optional)

250 MHz to 1 GHz; Variable ampli-
tude from 500 mV to 4 Vpp into 50 Q;
6 MHz reference

Tektronix SG 504 Leveled
Sine Wave Generator! with
SG 504 Output Head3

Checking Analog Bandwidth
and Trigger Sensitivity at high
frequencies

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

2 Warning: The optional P6243 and P6245 probes that may be used with this oscilloscope provide an extremely low loading
capacitance (<1 pF) to ensure the best possible signal reproduction. These probes should not be used to measure
signals exceeding +8 V, or errors in signal measurement will be observed. Above 40 V, damage to the probe may result.
To make measurements beyond £8 V, use either the P6139A probe (good to 500 V), or refer to the catalog for a recom-

mended probe.

3 You can replace items 19, 20, or 21 with a Tektronix SG503 (item 25) or SG504 (item 26) — if available.

TDS 510A Performance Verification and Specifications
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TDS 510A Test Record

Photocopy this and the next three pages and use them to record the performance
test results for your TDS 510A Digitizing Oscilloscope.

Test Record

Instrument Serial Number: Certificate Number:
Temperature: RH %:
Date of Calibration: Technician:
Performance Test Minimum Incoming Outgoing Maximum
Offset Accuracy
CH1 Offset +1mV -16mVv +1.6mV
+101 mV -251mV +25.1mV
+1.01V -251mV +251 mV
CH2 Offset +1mV -1.6mV +1.6mV
+101 mV -251mV +25.1mV
+1.01V -251 mV +251 mV
CH3 Offset +1mV -16mVv +1.6mV
+101 mV -251mV +25.1mV
+1.01V -251mV +251 mV
CH4 Offset +1mV -1.6mV +1.6mV
+101 mV -251mV +25.1mV
+1.01V -251mV +251 mV
DC Voltage Measurement Accuracy (Averaged)
CH1 5 mV Vert scale setting, +1.0355V +1.0445V
-5 Div position setting, +1 V offset
CH1 5 mV Vert scale setting, -1.0445V -1.0355V
+5 Div position setting, -1 V offset
CH1 200 mV Vert scale setting, +11.5085V +11.6915V
-5 Div position setting, +10 V offset
CH1 200 mV Vert scale setting, -11.6915V -11.5085V
+5 Div position setting, —10 V offset
CH1 1V Vert scale setting, +17.6075V +18.3925 V
-5 Div position setting, +10 V offset
CH1 1V Vert scale setting, -18.3925V -17.6075V
+5 Div position setting, —10 V offset
CH2 5 mV Vert scale setting, +1.0355V +1.0445V
-5 Div position setting, +1 V offset
CH2 5 mV Vert scale setting, -1.0445V -1.0355V
+5 Div position setting, —1 V offset
CH2 200 mV Vert scale setting, +11.5085V +11.6915V
-5 Div position setting, +10 V offset

TDS 510A Performance Verification and Specifications
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Test Record (Cont.)

Instrument Serial Number: Certificate Number:

Temperature: RH %:

Date of Calibration: Technician:

Performance Test Minimum Incoming Outgoing Maximum

CH2 200 mV Vert scale setting, -11.6915V —-11.5085V
+5 Div position setting, —10 V offset

CH2 1V Vert scale setting, +17.6075V +18.3925V
-5 Div position setting, +10 V offset

CH2 1V Vert scale setting, -18.3925V -17.6075V
+5 Div position setting, —10 V offset

CH3 5 mV Vert scale setting, +1.0355V +1.0445V
-5 Div position setting, +1 V offset

CH3 5 mV Vert scale setting, -1.0445V -1.0355V
+5 Div position setting, -1 V offset

CH3 200 mV Vert scale setting, +11.5085V +11.6915V
-5 Div position setting, +10 V offset

CH3 200 mV Vert scale setting, -11.6915V -11.5085V
+5 Div position setting, —10 V offset

CH3 1V Vert scale setting, +17.6075V +18.3925V
-5 Div position setting, +10 V offset

CH3 1V Vert scale setting, -18.3925V -17.6075V
+5 Div position setting, —10 V offset

CH4 5 mV Vert scale setting, +1.0355V +1.0445V
-5 Div position setting, +1 V offset

CH4 5 mV Vert scale setting, —-1.0445V -1.0355V
+5 Div position setting, -1 V offset

CH4 200 mV Vert scale setting, +11.5085 V +11.6915V
-5 Div position setting, +10 V offset

CH4 200 mV Vert scale setting, -11.6915V -11.5085V
+5 Div position setting, —10 V offset

CH4 1V Vert scale setting, +17.6075V +18.3925 V
-5 Div position setting, +10 V offset

CH4 1V Vert scale setting, -18.3925V -17.6075V
+5 Div position setting, —10 V offset

Analog Bandwidth

CH1 100 mv 424 mvV N/A

CH2 100 mV 424 mv N/A

CH3 100 mV 424 mv N/A

CH4 100 mV 424 mv N/A

1-20
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Test Record (Cont.)

Instrument Serial Number:

Temperature:

Certificate Number:
RH %:

Date of Calibration: Technician:
Performance Test Minimum Incoming Outgoing Maximum
Delay Between Channels
Delay Between Channels N/A 250 ps
Time Base System
Long Term Sample Rate/
Delay Time @ 100 ns/10.0 ms -2.5Div +2.5 Div
Trigger System Accuracy
Pulse-Glitch or Pulse-Width,
Hor. scale < 1 us

Lower Limit 25ns 7.5ns

Upper Limit 2.5ns 7.5ns
Pulse-Glitch or Pulse-Width,
Hor. scale > 1 us

Lower Limit 1.0 us 3.0us

Upper Limit 1.0 us 3.0us
Main Trigger, DC Coupled, Positive Slope 9.940V 10.060V
Main Trigger, DC Coupled, Negative Slope 9.940V 10.060 V
Delayed Trigger, DC Coupled, Positive Slope 9.940V 10.060 V
Delayed Trigger, DC Coupled, Negative Slope 9.940V 10.060 V
CH1 Sensitivity, 50 MHz, Main Pass/Falil Pass/Fail
CH1 Sensitivity, 50 MHz, Delayed Pass/Falil Pass/Fail
CH1 AUX Trigger Input Pass/Falil Pass/Fail
CH1 Sensitivity, full bandwidth, Main Pass/Falil Pass/Falil
CH1 Sensitivity, full bandwidth, Delayed Pass/Falil Pass/Fail
Output Signal Checks
MAIN TRIGGER OUTPUT, 1 MQ

High High=25V

Low Low<0.7V
MAIN TRIGGER OUTPUT, 50 Q

High High=1.0V

Low Low<0.25V
DELAYED TRIGGER OUTPUT, 50 Q

High High=1.0V

Low Low<0.25V
DELAYED TRIGGER OUTPUT, 1 MQ

High High=25V

Low Low<0.7V

TDS 510A Performance Verification and Specifications

1-21



Performance Tests

Test Record (Cont.)

Instrument Serial Number: Certificate Number:

Temperature: RH %:

Date of Calibration: Technician:

Performance Test Minimum Incoming Outgoing Maximum

CH 3 or AX 1 SIGNAL OUTPUT, 1 MQ Pk-Pk =90 mV Pk-Pk <110 mV
CH 3 or AX 1 SIGNAL OUTPUT, 50 Q Pk-Pk = 45 mv Pk-Pk <55 mV
Probe Compensator Output Signal

Frequency (CH1 Freq.) 950 Hz 1.050 kHz
Voltage (difference) 495 mV 505 mv

TDS 510A Performance Verification and Specifications
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Signal Acquisition System Checks

These procedures check those characteristics that relate to the signal-acquisition
system and are listed as checked undamranted Characteristics Specifica-

tions.
Check Offset Accuracy Equipment None
(Zero Setting) Required
Prerequisites See page 1-15.

1. Preset the instrument controls:
a. Initialize the oscilloscope:
®m  Press save/recélETUP.
m  Press the main-menu buttBecall Factory Setup
m  Press the side-menu butt®K Confirm Factory Init .
®  PressCLEAR MENU to remove the menus from the screen.
b. Modify the default settings:
m  PressSHIFT; then preseé\CQUIRE MENU .

m  Press the main-menu buttbtode; then press the side-menu button
Hi Res.

® PresCURSOR

®  Press the main-menu buttBanction; then press the side-menu
buttonH Bars.

m  Pres<CLEAR MENU .
®  Be sure to disconnect any input signals from all four channels.

2. Confirm input channels are within limits for offset accuracy at zero offset:
Do the following substeps — test CH 1 firskjpping substep a. since CH 1
is already set up to be checked from step 1.

a. Select an unchecked channetesSVAVEFORM OFF to remove the
channel just confirmed from the display. Then, press the front-panel
button that corresponds to the channel you are to confirm.

b. Set the vertical scaleéSet the verticabBCALE to one of the settings
listed in Table 1-2 that is not yet checked. (Start with the first setting
listed.)

TDS 510A Performance Verification and Specifications
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1-24

m  PressVERTICAL MENU . Press the main-menu buttime Scale

m  Use the keypad to enter the vertical scale. For the 1 mV setting,
pressl, SHIFT, m, thenENTER. For the 101 mV setting, press
101, SHIFT, m, and therENTER. For the 1.01 V setting, press
1.01and therENTER.

® PressCLEAR MENU.

Table 1-2: DC Offset Accuracy (Zero Setting)

Vertical
Vertical Scale Position and Offset Accuracy
Setting Offset Setting! | Limits
1mv 0 1.6 mv
101 mVv 0 +25.1mV
101V 0 251 mV

1 Vertical position is set to 0 divisions and vertical
offset to 0 V when the oscilloscope is initialized in
step 1.

c. Display the test signalfThe waveform position and offset were
initialized for all channels in step 1 and are displayed as you select each
channel and its vertical scale.

d. Measure the test signaklign the active cursor over the waveform by
rotating the general purpose knob. Ignore the other cursor. See
Figure 1-4.

e. Read the measurement results at the absa@ifedursor readout, not
the delta A:) readout on screen. That is, read the offset relative to the
ground reference. See Figure 1-4.

f. Check against limitsDo the following subparts in the order listed.

m  CHECK that the measurement results are within the limits listed for
the current vertical scale setting.

m  Enter voltage on test record.

m  Repeat substeps b through f until all vertical scale settings listed in
Table 1-2, are checked for the channel under test.
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e R
Tek Run: 100kS/5r Average .
1 l J f la-2 1emy
2 Read the measurement @: -0V >
results. O
1 Align the active cursor =R Frie i et o
over the waveform.
T00mv ™M S00us Chi 7 0V 23 Feb 1994
09:36:18
\ %
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Figure 1-4: Measurement of DC Offset Accuracy at Zero Setting

g. Test all channelsRepeat substeps a through f for all input channels.

3. Disconnect the hookuNo hookup was required.

Check DC Voltage
Measurement Accuracy

WARNING. The generator is capable of outputting dangerous voltages. Be sure to
set the DC calibration generator to 0 volts before connecting, disconnecting,
and/or moving the test hookup during the performance of this procedure.

Equipment Two dual-banana connectors (Item 6)

Required
q One BNC T connector (Item 7)

One DC calibration generator (Item 9)

Two precision coaxial cables (Item 5)

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

TDS 510A Performance Verification and Specifications
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1. Install the test hookup and preset the instrument controls:
a. Hook up the test-signal source:
m  Set the output of a DC calibration generator to 0 volts.

m  Connect the output of a DC calibration generator through a
dual-banana connector followed by a@@recision coaxial cable to
one side of a BNC T connector. See Figure 1-5.

m  Connect the Sense output of the generator through a second
dual-banana connector followed by a®@@recision coaxial cable to
the other side of the BNC T connector. Now connect the BNC T
connector taCH 1. See Figure 1-5.

Output - Sense Digitizing Osciloscope
DC Calibrator
N . O
J4E SERa
Dual Bananato
BNC Adapters
BNCT
- Connector
\_ 50 Q Coaxial Cables

Figure 1-5: Initial Test Hookup

b. Initialize the oscilloscope:

®m  Press save/recdETUP.

®  Press the main-menu buttBecall Factory Setup

m  Press the side-menu butt®K Confirm Factory Init .
c. Modify the default settings:

m  PressSHIFT; then preseéCQUIRE MENU .

m  Press the main-menu buttbtode; then press the side-menu button
Average 16

2. Confirm input channels are within limits for DC accuracy at maximum offset
and position:Do the following substeps — test CH 1 firsitjpping substep
2a since CH 1 is already selected from step 1.

TDS 510A Performance Verification and Specifications
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a. Select an unchecked channel:

®  PressNVAVEFORM OFF to remove the channel just confirmed
from the display.

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

m  Set the generator output to O V.
m  Move the test hookup to the channel you selected.
b. Turn on the measurement Mean for the channel:

®  PressMEASURE, then press the main-menu but®elect
Measrmnt for CHx.

m  Press the side-menu buttorore until the menu labeélean appears
o in the side menu (its icon is shown at the left). Press the side-menu
buttonMean.

®  PressCLEAR MENU .

c. Setthe vertical scaleSet the verticaBCALE to one of the settings
listed in Table 1-3 that is not yet checked. (Start with the first setting
listed.)

Table 1-3: DC Voltage Measurement Accuracy

Position

Scale | Setting |Offset | Generator

Setting | (Divs) Setting | Setting Accuracy Limits

5mV -5 +1V +1.040V +1.0355 V1o +1.0445V
5V -1V -1.040V -1.0445V t0-1.0355V

200mv |-5 +10V +116V +11.5085 V to +11.6915 V
+5 -10V -116V -11.6915V t0 -11.5085 V

1V -5 +10V +18V +17.6075 V to +18.3925 V
+5 =10V -18V -18.3925 V t0 -17.6075 V

d. Display the test signal:
m  PressVERTICAL MENU . Press the main-menu buttBosition.

m  Use the keypad to set vertical position to —5 divisions (prgshen
ENTER, on the keypad). The baseline level will move off screen.

®  Press the main-menu butt@ifset.
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Use the keypad to set vertical offset to the positive-polarity setting
listed in the table for the current vertical scale setting. 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 is failed for the current vertical scale setting of the
current channel.)

e. Measure the test signdPressCLEAR MENU . Read the measurement
results at thMean measurement readout. See Figure 1-6.

-

~

Tek Run: 100KS/s Average
I-
k

h |
il

Turn on the

measurement called
mean and read the
results here.

d 1o3s20v

OO

5.00mv M 500ls Ch1J 