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Safety Summary

Terms

In This Manual

As Marked on
Equipment

Symbols

In This Manual

As Marked on
Equipment

The general safety information in this part of the summary is for both operating and
servicing personnel. Specific warnings and cautions will be found throughout the
manual where they apply, but may not appear in this summary.

CAUTION statements identify conditions or practices that could result in damage to
the equipment or other property.

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

CAUTION indicates personal injury hazard not immediately accessible as one reads
the marking, or a hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads the
marking.

Static-Sensitive Devices.

This symbol indicates where applicable cautionary or other information is
to be found.

DANGER - High Voltage.

Protective ground (earth) terminal.

ATTENTION —refer to manual.

B ®™Pp &
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Safety Summary

Warnings

Power Source

Grounding
the Product

Danger Arising from
Loss of Ground

Do Not Operate
in Explosive
Atmospheres

Do Not Service Alone

Use Care When
Servicing with
Power On

Crt Handling

Use the Proper Fuse

This product is intended to operate from a power source that will not apply more
than 250 V rms between the supply conductors or between either supply conductor
and ground. A protective ground connection, by way of the grounding conductor in
the power cord, is essential for safe operation.

This product is grounded through the grounding conductor of the mainframe power
cord. To avoid electric shock, plug the power cord into a properly wired receptacie
before connecting to the product input or output terminals. A protective-ground
connection, by way of the grounding conductor in the power cord, is essential for
safe operation.

Upon loss of the protective-ground connection, all accessible conductive parts (in-
cluding knobs and controls that may appear to be insulating), can render an electric
shock.

To avoid explosion, do not operate this product in an atmosphere of explosive gasses.

Do not perform internal service or adjustment of this product unless another person
capable of rendering first aid and resuscitation is present.

Dangerous voltages exist at several points in this product. To avoid personal injury,
do not touch exposed connections and components while power is on.

Disconnect power before removing protective panels, soldering, or replacing compo-
nents.

Use care when handling a crt. Breakage of the crt causes a high-velocity scattering
of glass fragments (implosion). Protective clothing and safety glasses should be
worn. Avoid striking the crt on any object which might cause it to crack or implode.
When storing a crt, place it in a protective carton or set it face down in a protected
location on a smooth surface with a soft mat under the faceplate.

To avoid fire hazard, use only the fuse specified in the parts list for your product, and
which is identical in type, voltage rating, and current rating.
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Section 1
General Information

This section gives all the information needed to apply power to the 11302 Program-
mable Oscilloscope. '

Information on operating voltage and power cord needs, as well as environmental
conditions such as operating temperature and ventilation requirements, is included
here.

Introduction

The 11302 Service Reference manual is designed for use by qualified service person-
nel. It contains information necessary to check, troubleshoot, and maintain the
11302 mainframe. Troubleshooting is primarily based upon internal diagnostics.
These diagnostics isolate problems to the FRU (Field Replaceable Unit) level. De-
fective FRUs not detected by diagnostics are isolated using other means. Once the
faulty FRU is identified, use the instructions provided in this manual to remove and
replace it. The removal and immediate replacement of the faulty FRU allows a
minimum of downtime for the user. Section 5, Replaceable Parts, gives a complete
list of the FRUs in this instrument.

Operating Power Information

This instrument can be operated from either a 115 V or 230 V nominal supply
source, 48 to 440 Hz. The 6 ampere, 250 V line fuse is used for both 115 V and

230 V operation.

AC POWER SOURCE AND CONNECTION. The oscilloscope
operates from a single-phase power source. It has a three-wire power
cord and two-pole, three-terminal grounding-type plug. The voltage
to ground (earth) from either pole of the power source must not ex-
ceed the maximum rated operating voltage, 250 volts.

Before making connection to the power source, check that the oscillo-
scope LINE VOLTAGE SELECTOR on the rear of the instrument is
set 1o match the voltage of the power source, and has a suitable two-
pole, three-terminal grounding-type plug.

GROUNDING. This instrument is safety Class 1 equipment (IEC
designation). All accessible conductive pans are directly connected
through the grounding conductor of the power cord to the grounded
(earthing) contact of the power plug.
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The power input plug must be inserted only in a mating receptacle
with a grounding contact where earth ground has been verified by a
qualified service person. Do not defeat the grounding connection.
Any interruptrion of the grounding connection can create an electric
shock hazard. .

For electric shock protection, the grounding connection must be made
before making connection to the instrument’s input or output termi-
nals.

Power Cord A power cord with appropriate plug configuration is supplied with each instrument.
Table 1-1 gives the color-coding of the conductors in the power cord. If you require

Information
a power cord other than the one supplied, refer to Table 1-2, Power-Cord and Plug
Identification.
TABLE 1-1
Power-Cord Conductor Identification
Conductor Color Alternate Color
Ungrounded (Line) Brown Black
Grounded (Neutral) Light Blue White
Grounded (Earthing) Green/Yellow Green
Operating Voltage The LINE VOLTAGE SELECTOR (located on the rear panel) allows you to select
115 V or 230 V nominal line-voltage operation. The same line fuse is used for both
115 V and 230 V operation.
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TABLE 1-2
Power-Cord and Plug Identification

Plug Usage Reference
Configuration (Max Rating) Standards & Option #
Certification
. 1ANSI C73.11
North American 2NEMA 5-15-P
125 V/6 A 3JEC 83 Standard
10UL
1 1CS A
4CEE (7),I1, 1V, VII
European 3IEC 83 Al
220 V/6 A 8VDE
SSEMKO
United Kingdom SBSI 1363
240 V/6 A 3[EC 83 A2
Australian 6AS C112
240 V/6 A 12ETSA A3
1ANSI C73.20
North American 2NEMA 6-15-P
250 V/10 A SIEC 83 A4
10yUL
1 1CS A
Switzerland 7SEV AS
240 V/6 A

'ANSI — American National Standards Institnue

2NEMA — National Electrical Manufacturer’s Association

3EC - Intemational Electrotechnical Commission

4CEE — Intemational Commission on Rules for the Approval of Electrical Equipment
5BSI— British Standards Institute

84S — Standards Association of Australia

TSEV — Schweizevischer Elektrotechischer Verein

8YDE — Verband Deutscher Elekirotechniker

9SEMKO — Swedish Institute for Testing and Approval of Electrical Equipment
19UJ1. — Underwriters Laboratories

11CSA — Canadian Standards Association

\2ETSA — Electricity Trust of South Australia

General Information — 11302 Service Reference
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Memory Backup Power

A battery within the instrument allows the retention of volatile memory upon loss of
the ac power source. The battery provides memory backup power which stores the
instrument settings when the power is off. The self-test will display a message to
indicate when the battery needs to be replaced.

The battery has a nominal shelf life of approximately five years. Partial or total loss
of stored settings upon power-up may indicate that the battery needs to be replaced.

Operating Environment

The following environmental requirements are provided to ensure proper operation
and long instrument life.

Operating This instrument can be operated where the ambient air temperature is between 0°

Temperature and +50° C and can be stored in ambient temperatures from -40° to +75° C.
After storage at temperatures outside the operating limits, allow the chassis to reach
the safe operating temperature before applying power.

Ventilation To prevent damage to the Programmable Oscilloscope from overheated components,

Requirements adequate internal airflow must be maintained at all times. Before turning on the
power, check the air-intake holes for obstructions. Remove any obstructions to air
flow and provide both the bench and the rack mount models with a minimum of two
inches of clearance at the sides and rear. To maintain adequate cooling, a variable
speed fan controls the air flow as temperature varies.

CAUTION

AAAAA
V

If air flow is restricted, the instrument’s power supply may temporarily
shut down.

Instrument Options

Your instrument may be equipped with one or more instrument options. A brief
description of each available option is given in the following discussion. Option infor-
mation is incorporated into the appropriate sections of the manual. Refer to Table
1-3 and the Table of Contents for location of option information. For further infor-
mation and prices of instrument options, see your Tektronix Products catalog or con-
tact your Tektronix Field Office.
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List of Options

Option 1C
Option 1R

Option 1T
Option A1

Option A2
Option A3
Option A4
Option A5

Option 1C adds four bnc connectors to the front and rear panels so that signals may
be internally routed directly between the two panels. This is especially useful for
rackmounted applications. This option can be added at any time.

Option 1R adds slide rails and rackmounting hardware to convert the benchtop in-
strument to a standard 19-inch rackmount version. This option can be added at any
time.

Option 1T provides a high-stability timebase for the Counter Timer. This option
can be added at any time.

Replaces the standard power cord with the Universal European 220 V type power
cord.

Replaces the standard power cord with the United Kingdom 240 V type power cord.
Replaces the standard power cord with the Australian 240 V type power cord.
Replaces the standard power cord with the North American 250 V type power cord.

Replaces the standard power cord with the Switzerland 240 V type power cord.
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TABLE 1-3
Option Information Locator

Location in Manual

Option Section Heading Information
Option 1C (Provides 1 Gives brief description
back to front connectors) General Information List of Options of Option 1C.
Option 1R (Provides 1 Gives brief description
rackmount hardware) General Information List of Options of Option 1R.
Option 1T 1 Gives brief description
General Information List of Options of Option 1T.

Option Al (Provides
Universal European

1
General Information

Table 1-2, Power-Cord
and Plug Identification

Gives plug configurations
ratings and referenced

power cord) standards.
List of Options Gives brief description
of Option Al.
Option A2 (Provides 1 Table 1-2, Power-Cord Gives plug configurations
United Kingdom General Information and Plug Identification ratings and referenced
power cord) standards.
List of Options Gives brief description
of Option A2.
Option A3 (Provides 1 Table 1-2, Power-Cord Gives plug configurations
Australian General Information and Plug Identification ratings and referenced
power cord) standards.

List of Options

Gives brief description
of Option A3.

Option A4 (Provides
North American
power cord)

1
General Information

Table 1-2, Power-Cord
and Plug Identification

Gives plug configurations
ratings and referenced
standards.

List of Options

Gives brief description
of Option A4.

Option AS (Provides
Switzerland
power cord)

1
General Information

Table 1-2, Power-Cord
and Plug Identification

Gives plug configurations
ratings and referenced
standards.

List of Options

Gives brief description
of Option AS.
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Section 2
Checks and Adjustments

This section contains procedures to check electrical specifications, verify most
instrument functions, and set all internal adjustments. This procedure provides a
logical sequence of check and adjustment steps, and is intended to return the
instrument to specified operation following repair, or as a part of a routine
maintenance program. The procedure is semi-automated relying on computer aided
test system (CATS) software running on an IBM compatible personal computer
(PC) to control the mainframe. The Checks and Adjustment procedure contains
manual and automated tests. The written procedure directs you to run CATS tests
when necessary. The CATS software displays the tests in alphabetical order, not in
the order in which they will be run. The PC controls the mainframe under test via
the COM1 RS-232 port.

Consult the User’s Reference manual for more information about advertised
specifications and instrument operation. Consult the test equipment manuals for
information concerning test equipment setup or interconnection. The specifications
are given at the beginning of each procedure that verifies a performance
specification.

NOTE

Performance specifications are used in the check portions of this
procedure while tighter adjustment specifications are used in the
adjustment portions to ensure that the advertised instrument
performance is met in all normal operating conditions.

Installing and Removing Plug-In Units

CAUTION

AAAAA

To avoid instrument damage, set the mainframe ON/STANDBY
switch to STANDBY before installing or removing plug-in units.

Minimize the Time Power is Off

During the procedure you will be asked to change plug-in units and install or
remove the top and bottom covers. Both of these tasks require a power-down with
the ON/STANDBY switch. You should try to keep the power-off time to a
minimum in order to reduce the internal temperature change. The mainframe
accuracy is adversely affected by internal changes in temperature. In normal
operation, Enhanced Accuracy is available only after a 20 minute warmup period.
This requirement is defeated during the procedure to accelerate the execution time,
but care should be taken to minimize the power-off time. ’
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Test Equipment

RS-232 Cable
Requirements

When moving plug-in units, a quick transfer (i.c., about 15 seconds) and power-up
will essentially preserve the internal temperature and the Enhanced Accuracy state.
Disconnect any cables or probes before beginning a plug-in unit move. An excessive
delay in powering-up (beyond 30 seconds) will mean a warm-up period is necessary.

Table 2-1 contains suggested test equipment for use with the Checks and
Adjustment Procedure. Procedure steps are based on the test equipment examples
given, but other equipment with similar specifications may be substituted. However,
using other equipment could alter the test results, the setup information, or the
related connectors and adapters required.

The RS-232 cable that connects the PC COM1 port with the 11302 mainframe
under test should be a standard controller-to-modem (DCE-DTE) type cable. The
type of RS-232 connector your PC has will determine the type of connectors your
cable must have. The two most common connectors are the 25 pin D type and the 9
pin D type. The 25 pin to 25 pin cable should at least have pins 2-2, 3-3, 4,-4, 5-5,
7-7, 8-8, and 20-20 connected. The 9 pin to 25 pin RS-232 cable should be wired
as follows:

9-Pin Connector ............. 25-Pin Connector
| 1516 0 ) T 8 (DCD)
2(RD) coiiiiiiiiii 2 (RD)
3(TD) . veiiieeiiie it 3(TD)
4(DTR) covveiiiiiieiiinnenn 6 (DSR)
5(igGND) ........coiviinnn, 7 (Sig GND)
6(DSR) ..o 20 (DTR)
TRTS) ittt 5 (CTS)
(04 1) 4 (RTS)
OIMNGC) . eeiiiiiiiiieennnnnn 22 (RI)
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TABLE 2-1

Test Equipment
Minimum Examples of
Description Specification Applicable
Test Equipment

Portable computer
(PC)

IBM PC compatible,
2 floppy drives, RS-232,

Compagq.

640 kbytes memory,
MSDOS 2.1-3.3.
RS-232-C Cable Standard DTE-DCE Tektronix Part
25 pin - 25 pin D type or | 012-0911-00 (25-25 pin)

25 pin - 9 pin D type

51/, diskette

Double sided, double

Maxell MD2-DD.

(2 required) density.

Digital Multimeter | 5'/ digit, 0.01% dc acc, | Fluke 8842A.
(DMM) 0.1% resistance.

RF Synthesizer 50 kHz - 500 MHz, Fluke 6GOG1A.

1 part in 107 accuracy,
700 mV rms.

Plug-In Amplifier

11000-Series, 150 MHz
bw, 50 0 & 1 MQ

11A32, 11A33, 11A34.

impedance.
Time Mark 1 ns through 5 s markers | TEKTRONIX TG 501
Generator in a 1-2-5 sequence, Time Mark Generator
at least S parts in 107 with a TM 500-series
accuracy. Power Module.
Calibration Square wave output, TEKTRONIX PG 506
Generator 0.25% accuracy, 1-2-5 Calibration Generator

amplitude selection from
200 uV p-pto 100 V
p-p; ~1 ms period.

with a TM 500-series
Power Module.

Precision Time Base,| 1 MHz or 10 MHz out, Efratom PTB-100 with
Traceable Frequency| 5 parts in 107 accuracy; Tektronix TM 500 Power
Standard with mainframe Opt 1T, | Module or comparable

5 parts in 108. WWYV system.
Low Frequency 1 Hz sinewave output, TEKTRONIX FG503
Generator 4 Vp-p. Function Generator.

Signal Standardizer

Tektronix Calibration

Tektronix Part 067-0587-02

(2 required) Fixture modified for or 067-0587-10.
11000-series mainframes
(Service Kit 040-1212-

00).

Test Oscilloscope 50 MHz or greater TEKTRONIX 2225
bandwidth, 1 MQ input | Oscilloscope or SC 504
impedance. Oscilloscope.

Oscilloscope Probes | 10X probes, compatible | TEKTRONIX P6103.

(2 required) with the test scope.
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" TABLE 2-1 (cont)

Test Equipment

Minimum Examples of

Description Specification Applicable
Test Equipment

Low-pass filter Tektronix Part 067-1320-00.
2X Attenuator 14 dB attenuation, 50 Q | Tektronix Part 011-0069-02.
(2 required) one male and one female

BNC connector.
5X Attenuator 14 dB attenuation, 50 Q, | Tektronix Part 011-0060-02.

one male and one female
BNC connector.

T Adapter Two female, one male Tektronix Part 103-0030-00.
BNC connectors.
Coaxial Cable 50 Q, 18-inch, two male | Tektronix Part 012-0076-00.
(2 required) BNC connectors.
Coaxial Cable 50 Q, 42-inch, two male | Tektronix Part 012-0057-01.
(2 required) BNC connectors.
50 Q2 Termination Feedthrough, 2% accu- | Tektronix Part 011-0049-01.
(3 required) racy, BNC connectors.
BNC Female to BNC Tektronix Part 103-0028-00.
Female Adapter
BNC Male to BNC Tektronix Part 103-0029-00.
Male Adapter
N to BNC adapter | N male to BNC female. | Tektronix Part 103-0045-00.
(for RF Synthesizer
front-panel output)
Power Divider with | >1 GHz bandwidth, Tektronix Part 015-1014-00
BNC adapters 50 Q coaxial, >6 dB with SMA to BNC adapters
load isolation. (3 each 015-1018-00,
015-1012-00) or 017-0082-00
with GR to BNC adapters
(3 each 017-0063-00).
Torx Screwdriver Magnetic Tektronix Part No.
and Tips screwdriver 003-0293-00
T-10 003-0814-00
T-15 003-0966-00
T-20 003-0866-00.
16 pin DIP clip Compatible with DIP ICs. | Tektronix Part 003-0709-00.
Integrated Circuit IC Insertion-Extraction | General Tool P/N
Extracting Tool Pliers 28-pin type. US05BG or equiv.
Circuit Board Straight-slot screwdriver,
Removal Tools large, needle-nose pliers,
nutdrivers, 3/16”, 1/4”,
7/16”.
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Using the CATS Software

Creating a Working
Disk For a Dual-
Floppy Drive System

Installing CATS
Software on a
Hard Disk System

The CATS (Computer Aided Test System) software resides on the 5 1/4 inch floppy
disk originally packaged at the front of this manual. You will need an MSDOS
system disk version 2.1 or newer to boot your PC. The CATS software disk should
be kept as a master copy, not used as a “working” disk. The following instructions
describe how to make a working copy of the CATS software. Instructions are also
given below for installing the CATS software on a hard disk system. PC commands
can be entered as upper or lower case characters.

There are a few operating conditions that must be observed when setting up a PC
controller. First, the CATS software should NOT be used on a PC tied to a network.
Doing this could cause the PC to miss important messages or data from the
mainframe resulting in test errors. RAM resident programs can be another source
of problems. Check that no programs other than MSDOS are loaded at the time
your PC is booted. This could produce an Out of Memory error or other system
problems. Finally, make certain that a color graphics adapter card is not installed.
This will produce “snow” on the PC display during testing.

To create a working copy of the CATS software:
a.  With the MSDOS system disk in drive A, enter the command
DISKCOPY B: A:

b. The PC will prompt you to put the source disk (i.e., the CATS Master) in drive
B and the blank disk in drive A.

c.  Replace the MSDOS disk with a blank disk and put the CATS Master disk in
drive B, press Return.

d.  When formatting is complete, remove the CATS Master disk and store it in a
safe place.

To format a disk for data logging:

a.  Put a blank floppy disk (unformatted) in drive B.

b.  With the MSDOS system disk in drive A, enter the command
FORMAT B:

To install the CATS software on your hard disk, select the drive in which the CATS
disk resides (e.g., A:) then enter the following command:

INSTALL diskname

where diskname is a letter from A-D that represents your hard disk. The INSTALL
command creates a TEKCATS directory on your hard disk then copies all the files
from the Master disk TEKCATS directory to the newly created TEKCATS directory.
If a TEKCATS directory already exists on your hard disk, the INSTALL command
will overwrite the existing CATS files but not your log files.
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Running the
CATS Software

Selecting Menu ltems:
Default Selection
is Highlighted

-The CATS software should not be started until the mainframe oscilloscope under

test is properly configured as described later under Mainframe Preparation.

Once the CATS software is installed and the mainframe is properly configured for
testing, you can invoke the CATS software with the command

11300CAL.

On a dual floppy drive system, enter this command when the working copy of the
CATS disk is in drive A and drive A is selected (A:). For a hard disk system, change
to the TEKCATS directory (CD \TEKCATS) before invoking the CATS software.
Alternately, you can add the TEKCATS directory to your executive path with the
PATH command (refer to your MSDOS manual).

Once the CATS software is running, you will be prompted to:
* Enter your name,
* Check/Set the current date and time,
* Select the type of mainframe (11301 or 11302) being checked, and

* Verify that the serial number read from the mainframe’s internal EEROM is
correct (i.e., matches the front panel serial number). If the internal serial
number is incorrect enter the correct number when prompted.

The PC will initialize the powered-up mainframe. When properly booted the CATS
software will display the test list menu.

The CATS software presents menus with status information at the top, selections or
prompt messages in the middle, and data entry at the bottom. Each selection has a
number that must be entered to select the item.

In most menus more than one selection is possible. The software tries to anticipate
the usual selection and highlights it as the default. Simply pressing the Return key
will select the highlighted item. If another selection is desired, enter its number as
displayed.

When the procedure directs you to start a test, find the test from the alphabetical test
list menu and enter its corresponding number. The list of tests is large enough to
require two screens (or pages) of tests. Press the space bar to switch to the second
page or back to the first.

In some adjustment tests, the function keys F5, F6, F7, and F8 are assigned to
increase or decrease some parameter of a displayed trace. You will prompted at the
bottom of the screen when it is time to use these function keys.
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Exiting from CATS
and Other F1
Key Options

Storing and
Reloading Mainframe
Calibration Constants

Once running, the CATS software can be exited at anytime by pressing the F1 key
then entering “4” to leave the program. Pressing F1 also offers other options that
include:

1. Return to (Restart) previous test or menu. This allows you to restart a test
after exiting it.

2. Back up one menu level. When exiting from a CATS test, this will return you
to the test list menu.

3. Back up to the top menu (i.e., 11301 or 11302 selection).

4. Leave CATS for the MSDOS environment. This terminates the CATS
software and closes the log file.

5. Redraw the PC screen.

6. Display CATS environment information, including the CATSOS version
number and the application (APPL) version number. These version numbers
are necessary when reporting a problem with the CATS software.

The CATS test list menu contains a utility test that provides the ability to store the
full set of mainframe EEROM calibration constants in a file and, if necessary,
reload them into a mainframe.

The store option reads all mainframe calibration constants and saves them in the file
that you specify. This utility may be used before starting repair or adjustment of a
mainframe to provide a recovery file in case something extraordinary happens, such
as a loss of power in the building.

The restore test provides the ability to load a complete set of mainframe calibration
constants from a PC disk file into the mainframe. The file can be either one stored
earlier as a backup/recovery file or a special Default file contained on the CATS
disk. The Default file is a complete set of default calibration constants. The Default
file should only be used following a catastrophic failure such as the A1l Main
Processor board losing its calibration constants memory (EEROM). After a major '
repair, you may be asked to load the Default file into the mainframe to put the
instrument in an initial operating state. The full Checks and Adjustments procedure
must be performed following the loading of the Default file. The CATS disk actually
contains separate Default files for the 11301 (DEFAULT.301) and for the 11302
(DEFAULT.302). Use the appropriate file for your mainframe.

Using the Utility Tests

To use the utility tests, perform the steps listed under Mainframe Preparation (just
before Part 1 of the procedure) then select the test utility from the test list menu.
You will be prompted to choose one of the following:

1) DUT const >file—This selection stores the current calibration constants from
the mainframe in a file. After selection, you will be asked to enter the desired
disk drive and a name for the file such as b:\directory\calconst.dat.

2) const_file > DUT —This selection loads a file containing calibration constants
into the mainframe. After selection, you will be asked to enter the desired disk
drive and the name of the calibration constants file.
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Test Data Logging

3)  Exit menu - This selection returns you to the test list menu.

When the transfer of calibration constants is complete, the PC will display the status
of the transfer.

All automated CATS tests log results to a data log file while manual test data may be
logged on a blank form provided on the CATS disk. For dual-floppy drive systems,
the data log file is written to the root directory on drive B. On hard disk systems, the
data file is written to the TEKCATS directory. The instrument serial number is
written to the data file as is the date and the time testing began. The data log file is
named with the instrument serial number followed by a .DLF suffix (e.g.,
B010000.DLF). This ensures a unique log file for each mainframe checked.

If only checks are performed, then the results of the checks are logged for each test
run. If an adjustment is made in a test, only the results of the adjustment are logged
for that test. Subsequent runs of the CATS software (i.c., leaving the CATS
software, then restarting it later) on a particular instrument will append the new log
data to the end of the old log file rather than overwriting it.

Manual test do not have data logged automatically, so a blank report form is
provided on the CATS software disk for logging test results. Before starting the
CATS software, enter the following command to print the blank form:

PRINT diskname:BLANKFM.RPT

Types of Data and Limits Logged

The logged data includes Pass/Fail status and, if appropriate, the low limit, high limit
and current value for a checked parameter. The test limits stored in the log file are,
in most cases, the advertised specifications. The logged limits may be more lenient
than those used in the check portions of the procedure and they are definitely more
lenient than the limits used for the adjustment portions. The log file is an ASCII
character file but the data is logged in a somewhat cryptic format.

Printing the Log File

A report generator is included on the CATS software disk that will print out a
specified test log file on an Epson compatible printer connected to the PC. The
report generator takes the cryptic information in the log file and puts it into a useful
table format before printing. The report generator is a program separate from
CATS and must be invoked when the CATS software is not running. To print a test
log enter the following command:

CATSRPT diskname:filename.dif >pm

A complete record of the Checks and Adjustments procedure consists of both the
printed log file and the manually filled in report.

Removing Old Log Files
To remove old log files enter the DOS command
ERASE diskname:filename.dIf.

For example, ERASE B:B010000.DLF would remove the data file named
B01000.DLF from drive B.
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CATS SRQ
Messages

CATS Error
Messages

The mainframe sends Service Requests (SRQs) to the PC when it needs attention.
Usually the SRQ indicates completion of the last command sent by the PC. If the
SRQ is not a response to a command and is unexpected by the PC, then it is a
spurious SRQ. The spurious SRQ may indicate an error condition in the
mainframe, an incorrect plug-in unit for the current test, or many other possibilities.
For a complete list of SRQ messages, refer to the ASCII interface discussion in the
appropriate users manual.

When a spurious SRQ occurs, the CATS software displays a status window as a
troubleshooting aid for the operator. The window gives the SRQ status byte, the
event number, and a description of the unexpected event.

To remove the SRQ message press the carriage return. If the PC continues to
display an SRQ message, check the settings, connections and On/Off state of all test
equipment, and the mainframe. After all has been checked, press the F1 key and
select number 1, Return to previous test. This will restart the failed test.

Clearing a Continuous SRQ Condition

In unusual circumstances, the mainframe may continually generate SRQs or it may
not respond to keyboard input. If either of these conditions occur, press the F1 key
and select number 4 to leave CATS. When the MSDOS prompt appears restart the
CATS software. The CATS software has a buffer in which it stores SRQ messages

from the oscilloscope mainframe. Quitting the CATS software clears this buffer.

If the SRQ message reappears, it means that the PC to oscilloscope mainframe
communication interface is not synchronized. To correct this condition, leave CATS,
initialize the mainframe, then cycle the oscilloscope mainframe power off and on to
reset the interface. It is not necessary to power down the PC. When the mainframe
oscilloscope is powered up, restart the CATS software.

The PC generates error messages whenever the CATS is unable to run properly or,
in some cases, when a CATS test fails. The error message display will briefly
describe the problem. If the failure follows an adjustment attempt, then refer to the
Troubleshooting section. The following is a partial list of errors and their probable
causes:

« Out of Memory. The CATS software needs more memory (free RAM) to
run. Either another program is running in RAM or the PC does not have
adeguate RAM (640 kbytes) installed to run the CATS software.

o Read Failed. There was a communications failure between the PC and the
oscilloscope mainframe.

o Write Failed. The PC was unable to communicate with the oscilloscope
mainframe because the power was off or possibly because the RS-232 cable
was not properly connected..
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Using this Procedure

Format Conventions

Terms Used

Mainframe Menu
Selection and

This procedure involves three types of tests; entirely manual tests, semi-automated
tests that require you to adjust waveforms and enter information on the PC, and fully
automated tests that simply post Pass/Fail status upon completion. The sequence of
testing will normally progress from Part 1 to the end of the procedure. An
abbreviated list of procedure Parts is discussed below that focuses on Performance
Specifications only. Another sequence may result from checks required after
replacing an FRU. See the Maintenance section for information on checks required
after FRU replacement.

If you are unable to properly make an adjustment specified in a procedure Part,
refer to the Troubleshooting section of this manual.

In these procedures, capital letters within the body of text identify front-panel
controls, indicators, and connectors (for example, MEASURE) on the mainframe
and plug-in. Bold letters identify menu labels, display messages, and PC test names.
For example, Vertical Cursors is a menu entry while autocal_vert is a PC test
name. Initial capital letters identify connectors, controls, and indicators on
associated test equipment (for example, Position). Initial capital letters also identify
adjustments inside the plug-in (for example Vertical Size).

A heading system is used to readily identify the steps that contain performance
verification and/or adjustment instructions. For example, if CHECK is the first word
of a step, a functional limit or electrical specification is checked. If ADJUST appears
in the title, the step involves an electrical adjustment.

Below are the definitions of some abbreviations and terms used in the manual
procedure and on the PC prompts:

DUT - Device under test, which refers to the oscilloscope mainframe being
checked and adjusted.

Enter — Information must be typed in on the PC followed by a carriage return.

Start —Find the indicated test from the test list menu and enter its
corresponding number.

Details on measurement techniques and instructions for making menu selections on
the oscilloscope mainframe are generally not included in this procedure.

Measurement Comprehensive descriptions of menus and instrument features are located in the
Techniques mainframe User’s Reference manual.
The mainframe tutorial manual is strongly recommended to familiarize the first-time
user with the mainframe controls and features.
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Abbreviated
Sequence for
Performance
Verification

All of the Checks and Adjustments procedure Parts should be performed annually.
But, a reduced set of procedure Parts may be performed semi-annually to verify
instrument performance.

If an adjustment is required in one of these procedure Parts, then it may be
necessary to perform some checks that occur earlier in the full procedure. For
example, if the Vertical High Frequency Response is adjusted, you will need to
perform the following procedure Parts:

Part 12— Vertical Center

Part 15— Plug-in Interface Gains (vertical section)

Part 16— Vertical Center (second pass)

Part 19 —Beam Registration :
Part 20— Cursor to Graticule Match

Perform the following procedure Parts to verify instrument performance.

1.

[ O T T e
I I T ol M

20.

- B O S i

Part 1—Extended Diagnostics

Part 2—CVR Accuracy

Part 7—Front Panel Display Adjustments
Part 20— Cursor to Graticule Match

Part 21 — Reference Oscillator

Part 22 —Front Panel Calibrator

Part 24 —Install Instrument Covers

Part 25 — Sweep Timing Accuracy

Part 26— Delta Delay Accuracy

Part 28 — Vertical High Frequency Response
Part 29 — Vertical/Measurement Accuracy
Part 33 —Trigger Accuracy

Part 35— Center Compartment X-Axis Accuracy
Part 38 — Frequency Accuracy

Part 39— External A and B Input Sensitivity
Part 40 -2 ns Holdoff

Part 41 — Holdoff by Events

Part 42— Time Interval Using Sweeps

Part 43 — Minimum Time Interval

Part 44 —Store Cal Constants

Only the CVR Accuracy test requires access to the calibration constants. So, unless
an adjustment is made during the CVR test, the Store Cal Constants procedure Part
may be omitted.
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Mainframe Preparation

The following information describes how to configure the mainframe for
check/adjustment, connect the PC, and start the CATS software. For a detailed
discussion of the CATS software see the discussion Using the CATS Software earlier
in Section 2.

1. Remove Instrument Covers

Set the ON/STANDBY switch to STANDBY. Remove the top and bottom
covers from the mainframe. Use a coin to turn the four clasps on the top and
bottom covers. First, lift up the front of each cover, then remove it.

2. Setting DIP Switches for Testing

Locate the DIP switch on the A11 Main Processor board (see Fig. 2-1) at the
top, rear of the mainframe. All DIP switches are normally in the Open position
and should be returned to that position after all tests are performed. For testing,
set DIP switch numbers 3, 4, and 5 to the closed position.
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Figure 2-1. Location of DIP Switch on the A11 Main Processor board.
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When closed, switch number 3 inhibits self-test at power up, number 4 permits
Enhanced Accuracy shortly after power up instead of waiting the normal 20
minutes, and number 5 permits the RS-232 controller to access to the
calibration commands and constants.

3. Connect RS-232 Cable, Power Up Mainframe, Set RS-232

Connect the RS-232 cable (see Test Equipment earlier) from the PC COM1
port to the mainframe under test. The cable should be long enough to allow the
mainframe to be moved about while connected. Turn the rear-panel
PRINCIPAL POWER SWITCH and the ON/STANDBY switch to ON. When
the mainframe is powered up, press the UTILITY button and select RS-232.
Verify or set the following settings:

baudrate............. 9600
stop bits ............. 1
character bits ......... 8
panty . .....ooiiiinnn. none

4. Power up the PC

Apply power to the PC if not already powered up. You will need an MSDOS
system disk that is version 2.1 or newer. When MSDOS is near booted it may
ask for the correct time and date. Enter the current time and date. If you are
not prompted for the time and date, use the MSDOS.commands TIME and
DATE to set them. The current time and date are used to date the test log file.

5. Start the CATS Software

With the mainframe already powered up, remove the MSDOS system disk and
put in the CATS working disk. Put a blank formatted disk in drive B for the
data log. Invoke the CATS tests by entering 11300CAL. On a hard disk system,
change directories into the TEKCATS directory, then enter 11300CAL. See
Using the CATS Software earlier in this section for more details.

6. Go to Part 1 of the Procedure

Proceed to Part 1 of the procedure unless you are performing the procedure
Parts listed in Abbreviated Sequence for Performance Verification Only or a
special list of procedure Parts following FRU replacement.
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Part 1—Power Supply

Description This test checks the power supply voltages.

Examine Supply Voltages

Setup ( \

11302

Digital Multimeter

H ]
Lo

O

Perform the following:
Remove the top and bottom covers and place the instrument on its bottom.
Oscilloscope Mainframe
No setting changes required.
Digital Multimeter (DMM)

Mode .. ... i DC Voltage
)
Procedure , a.  Verify the following analog supply voltages at the associated connector pins
located on the A11 Main Processor board. See Figure 2-2.

Analog Voltage Connector-Pin # Tolerance
=50V J90-5 +1V
+50V J90-3 +1V
-15V J90-11 +03V
+15V J90-9 +03V
SV J90-2 +0.15V
+5V J90-26 +015V
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Part 1 —Power Supply

b.  Place the instrument on its right side, then CHECK the supply test pin J63-2
(see Figure 2-3) for +5.1 V £50 mV. The jumper J63 (an unused 6 pin
connector) is located on the bottom at the left rear of the instrument, on the
A2 Power Supply module. Use ground test point TP510 on the A13 Scope
Logic board.

the reading is within the stated limits. If the readings are outside the

@ DO NOT attempt to optimize the power supply adjustment settings if
stated limits, proceed to the following Adjust steps.
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Figure 2-2. Location of the J90 connector on the A11 Main Processor board.
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Part 1—Power Supply

FRONT OF INSTRUMENT ’

/

J63

N ' —

BOTTOM VIEW OF INSTRUMENT

6781-218

Figure 2-3. Location of J63-2, the +5.1 V test point on the A2 Power Supply.
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Part 1—Power Supply

Adjust +5.2 V Reference

Setup ( \
11302

Digital Voitmeter

—-® H 1

O O i

—

To TP701 on the A2A2 Control Rectifier board
To TP221 on the A2A2 Control Rectifier board

Perform the following:
Oscilloscope Mainframe

a.  Set the front-panel ON/STANDBY switch and the rear-panel
PRINCIPAL POWER SWITCH to OFF. Disconnect the mainframe from
the power source.

b. Remove the power supply module, following the instructions given under
“A2 Power Supply Removal” in Section 3 — Maintenance.

c.  Short circuit test points TP830 and TP831 on the A2A2 Control Rectifier
board using a shorting strap. Refer to Figure 2-4.

d. Connect the power supply module to a suitable line power source.
e. Set the rear-panel PRINCIPAL POWER SWITCH to ON.
Digital Multimeter (DMM)

\ MOdE .ottt e e DC Voltage

Procedure

Extreme caution must be used when making the following adjustment
due to the dangerous potentials present.

a. CHECK—the DMM for a reading of +5.20 V, within the limits of +5.15V
and +5.25 V.

@ DO NOT adjust if the reading is within the stated limits.
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Part 1 — Power Supply

ADJUST— +35.2 V Ref adjustment R800 for +5.20 V,

Remove the DMM leads from the test points.

b'

C.

Set the rear-panel PRINCIPAL POWER SWITCH to OFF. Disconnect the
instrument from the power source. Remove the shorting strap and all test

leads.
Replace the power supply in the mainframe.

d.
e.
f.

Set the rear-panel PRINCIPAL POWER SWITCH to ON, and the

front-panel ON/STANDBY switch to ON.

2000000

Figure 2-4. A2A2 Control Rectifier board test point and adjustment locations.
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Part 1 —Power Supply

Adjust Regulator Reference

Setup / \

11302

Digital Multimeter

- H [ 1]
—-gLo

o O
To Ref Test Point —

To Com Test Point
(See Fig. 2-5)

Perform the following:

Oscilloscope Mainframe

a. Set the front-panel ON/STANDBY switch and the rear-panel
PRINCIPAL POWER SWITCH to OFF.

b. Remove the top and bottom covers and set the mainframe on its left side.

c. Remove the side rail (Torx T10, T20) and disconnect the ribbon cable at

the bottomn.

Remove the plastic shield, then re-connect the ribbon cable.

Connect the DMM leads.

Set the rear-panel PRINCIPAL POWER SWITCH and the front-panel

ON/STANDBY switch to ON.

Digital Multimeter (DMM)

\ MOGE ettt e DC Voltage/

- o0e

Procedure

Extreme caution must be used when making the following adjustment
due to the dangerous potentials present.

a. CHECK—the DMM for a reading of + 10.00 V, within the limits of +9.95 V
and +10.05 V.

@ DO NOT adjust if the reading is within the stated limits.

b. ADJUST— +10 V Ref adjustment R830 on the A4 Regulator board for
+10.00 V. See Figure 2-5.
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Part 1—Power Supply

c.  Set the front-panel ON/STANDBY switch and the rear-panel PRINCIPAL

POWER SWITCH to OFF.

d. Remove the test leads, replace the plastic shield and side rail by reversing the
procedure described in the Setup.

f.  Set the rear-panel PRINCIPAL POWER SWITCH and the front-panel
ON/STANDBY switch to ON.

alam el YT
o D ij_@: T
000 D @ J ‘@

O
© 9 o kO
O] -0 O o
O e] o o Lo
DE:g ° o (] © O © O | =BeXeXoYoYeXe)}
0 15}
0 0 :
®E o
o o
o O
ST—3 o{ 1o
g S
or—T3 oef—to
o+—1 o o{__}o oA
o- L O =% oA
- o 8 8 ]
o §@§ Sof—to
o4 +o-“od_}o l°' 1 -0
o_'——— o LJO .
0-__
- ﬁ
000000000 00000 © O 000000

6781-210

Figure 2-5. A4 Regulator board test point and adjustment locations.
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Part 2 — Extended Diagnostics

Description

Setup

Procedure

This test uses the mainframe’s internal Diagnostic tests to verify the overall
functionality of the instrument.

4 )

11302

o O

Powered up without failure and in the normal operating mode. No Signal
Standardizers should be installed while the test is running.

/

Press the UTILITY button.
Select EXT TEST in the Utility menu,.

Select Run under the message For Qualified Service Personnel Only, then
select RUN in the lower right corner of the screen. During the two minutes of
testing, the screen will flash off and on. No buttons should be pressed or
controls changed during the tests.

CHECK —that the Index column of the final diagnostics menu contains only
Pass entries or, for empty plug-in compartments, either L2222, C??22, or
R2722.

If any tests had a Fail Index status, note the adjacent Fault number and refer
to the Diagnostics information in the Maintenance section of this manual.

Return the oscilloscope to the normal operating mode by pressing the
UTILITY button. When the message indicating the Extended Diagnostics are
complete appears proceed to the next procedure Part.
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Part 3 — Touch Screen

Description

Setup

Procedure

This test checks for correct sensitivity and operation of the Touch Screen.

4 )

K GRATINTENSITY ................. Adjust to illuminate the graticulej

11302 =@ g

Initialize the oscilloscope’s settings, then perform the following:
Oscilloscope Mainframe:
UTILITY menu ..ottt 1/0 BNC
................................................ Ext for Ref Clock
........................................... Press UTILITY button

Touch each row and column touch area, shown shaded in Figure 2-6, one at a
time. The horizontal and vertical graticule lines indicate the borders of the
square touch areas on the screen.

CHECK — that as each area is touched, the on-screen message Counter Timer
PLL unlocked disappears briefly then reappears.

failed.

@ DO NOT adjust the touch screen sensitivity unless the previous check

2-22
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Part 3—Touch Screen

TOUCH AREAS
TO BE TESTED

6781-215

Figure 2-6. Locations of crt touch areas to test.
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Part 3—Touch Screen

Touch Screen Sensitivity Adjustment

Setup / k \

Test Oscilloscope

O O ® @

To TP100 on A10 Front Panel r——)
Interface Board

To TP222 on A10 Front Panel
Interface Board

(See Fig. 2-7)

Perform the following:
Remove the top and bottom covers from the mainframe.

Test Oscilloscope
Horizontal ....... ... . ... i 1 ms/div
\ Vertical ... ... e 1 V/div/
Procedure a.  The signal from TP222 should be selected as the trigger source and the signal

from TP100 should be displayed.
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Figure 2-7. A10 Front Panel Interface board (Touch Screen) test point and adjustment locations.
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Part 3—Touch Screen

b.  Set the graticule intensity to minimum. If the room lights are exceptionally
bright, partially shade the crt from the room lights. Adjust the test scope for a
sweep speed of 1 ms/div. The display on the test scope should present a full
sequence of 24 pulses plus part of another sequence. See Figure 2-8.

c.  Adjust R120 (sensitivity) counterclockwise to identify the “short pulses” as
shown at the top of Figure 2-8.

SHORT PULSES
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Figure 2-8. Waveform display showing Touch Screen adjustment waveforms.
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Part 3—Touch Screen

d.  Now adjust R120 back clockwise until the short pulses just approach the level
of the top line of the other 20 pulses as shown at the bottom of Figure 2-8. Do
not adjust R120 further clockwise.

NOTE
Ignore the very short positive-going spike at the end of each pulse.
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Part 4 — CVR Accuracy

Description

Setup

Procedure

This test checks the accuracy of the calibration voltage reference on the A13 Scope
Logic board.

~ —

11302

Digital Multimeter
—-® H [

O O —8Lo

To TP421 on A13 Scope Logic' Board

To TP420 on A13 Scope Logic Board

\ Measurement Rate . ... ..oovviin it Slow)

Perform the following:

Remove the top and bottom covers from the mainframe.

Digital Multimeter (DMM)
Function ..ottt DC Volis
Range .....cooiiiiiii i Autorange

In the CVR test, you will be asked to enter many precise DMM readings. To
ensure high accuracy readings use short DMM leads and twist them around
each other. Also, you should let the meter settle before entering the reading.
The DMM readings must be entered in volts. Both decimal and exponential
notation are acceptable. For example, a reading of -199.87 mV could be
entered as -0.19987 or -199.87¢-3.

Start the cal_voltage_ref test. Follow the instructions given on the PC screen
and enter all displayed digits of the current DMM reading when prompted.

If the entered values are within allowed limits then the test will exit and you
should proceed to the next procedure Part.

@ DO NOT attempt to optimize the adjustment settings unless requested

to do so by the PC.

When prompted, adjust R330 for an Offset of -10.000 volts (see Figure 2-9)
then enter the new Offset reading on the PC.

When prompted, adjust R333 for a Gain of 9.9951 V then enter the new Gain
DMM reading on the PC.
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Part 4— CVR Accuracy
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Figure 2-9. A13 Scope Logic board (CVR Accuracy) test point and adjustment locations.
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Part 5 — A/D Converter

Description This test check the gain and offset of the mainframe A/D converter.

Setup ( \

11302 =@

Perform the following:
Remove the top and bottom covers from the mainframe.

\No plug-in units or connections are necessary. /

Procedure a.  Start the a_d_gain_offset test. The PC will automatically check the settings for
gain and offset.

b.  If the settings are not within tolerance the PC will offer the choices to exit or
adjust the gain and offset.

DO NOT attempt to optimize the gain and offset settings if the verifica-
tion passed.

c.  See Figure 2-10 for adjustment locations and follow instructions on the PC to
adjust the gain and offset.
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Part 5— A/D Converter
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Figure 2-10. A11 Main Processor board (A/D Converter) adjustment locations.
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Part 6 — ACVS Gain

Description

Setup

Procedure

This test verifies the accuracy of the A13 Scope Logic board analog control voltages.

s | R

11302

Digital Multimeter
—-@ H [ ]

O O 15

—

To TP1531 on A14 Timebase Board

To TP1530 on A14 Timebase Board

Perform the following:
Remove the top and bottom covers from the mainframe.

Digital Multimeter (DMM)
Mode ..o o e DC Volts
Range ... 10 V or autorange

_/

Start the acvs_gain test. Follow the instructions given on the PC screen and
enter the current DMM reading when prompted.

If the entered values are within the allowed limits, then the test will give you
the choice to exit or adjust the gain.

are out of tolerance.

@ DO NOT perform the following adjustment unless the ACVS checks

Follow the adjustment instructions on the PC. See Figure 2-12 for the
adjustment location.

Checks and Adjustments—11302 Service Reference 2-31



Part 6— ACVS Gain

TP1530 TP1531

Figure 2-11. A14 Timebase board (ACVS Gain) test point locations.
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Part 6—-ACVS Gain
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Figure 2-12. A13 Scope Logic board (ACVS Gain) adjustment location.
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Part 7 — Front Panel Display Adjustments

Description This test adjusts the Trace, Astigmatism, and Trace Rotation.

Setup [ \

11302 =@

The instrument should be placed bottom down on the table. The ambi-
ent room light should be at an average intensity; not bright.

\___ /

Procedure a.  Press the DISP ADJ button.

b.  With the left and right knobs set to FINE, adjust the knobs for the best overall
clarity and focus of the displayed characters. The left and right knobs adjust
Focus and Astigmatism, respectively.

¢.  Select Trace Rot, then adjust the right knob to set the reference trace parallel
to the center graticule line.
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Part 8— Display Quality

Description This test provides performance checks and adjustment procedures to attain the
maximum quality crt display.

NOTE

The instrument must have been on for at least 20 minutes before
checking or adjusting any of the functions listed below. If the power
is turmed off briefly to change plug-ins or to remove the high voltage
cover, then it is not necessary to wait the full 20 minutes again.

There are four sections in this part:
¢ Cathode Voltage
+ Grid Bias
* Y-Axis Alignment

» Display Clarity and Geometry
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Part 8 — Display Quality

Cathode Voltage

Setup

Procedure

4 )

11302 =@ E

, Signal | Signal
Stand-| Stand-
ardizer| ardizer

Digital Multimeter
ceeee® o H
O O ks

Not Connected Initially

Perform the following:
Remove the top and bottom covers from the mainframe.

Left Signal Standardizer
Not used in this step.

Center Signal Standardizer

\ Not used in this step. J

a.  For this procedure, you need a T-15 Torx screwdriver and you should minimize
the time that the instrument power is turned off.

Dangerous voltages are accessible under the high voltage cover.

b.  When ready, turn the instrument power off and remove the four screws
attaching the high voltage cover to the A13 Scope Logic board. Refer to
Figure 2-13 for the location of this cover. Turn the power back on. Allow five
minutes for the instrument temperature to stabilize.

¢.  Attach a 16-pin DIP clip to U1540. Set the DMM to measure voltage with
autoranging or a 2 V scale selected. Connect the minus lead of the DMM to
TP470 (ground), and the plus lead of the DMM to pin 4 of U1540. Refer to
Figure 2-13 for the test point locations.

d. CHECK —that the DMM reads between -1.598 V and -1.602 V.
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Part 8 — Display Quality

e.  If the check passed, turn the instrument power off and replace the high voltage
cover. Proceed to the Grid Bias check.

DO NOT attempt to adjust the cathode voltage if it is within tolerance.
Remove the test leads and DIP clip and proceed to step f.

f. ADJUST-—R1355 on A13 Scope Logic board for a DMM reading between
-1.599 V and -1.601 V, with a target value of -1.600. Refer to Figure 2-13 for
adjustment locations. Remove the test leads and the DIP clip.

g.  If you are not performing the Grid Bias check/adjustment in the following
section, then turn the instrument power off, replace the high voltage cover, and
turn the power on again.

HIGH-VOLTAGE
TRANSFORMER C1030 R1613 R1611 R1600

323338]

00000000000000000000

000

0000000000000
0000000000000

@OO®

P

®

6!

TP4TO HIGH-VOLTAGE R952 R1355 U1s40
COVER 6781-211

Figure 2-13. A13 Scope Logic board (Display Quality) adjustment location.
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Part 8 —Display Quality

Grid Bias

Setup ( : \

Procedure

11302

’ Signal
Stand-
ardizer

Digital Multimeter
-® H [ ]

IOXCOXO

O O —|H:

\_

—

To C1030 on A13 Scope Logic Board

To TP470 on A13 Scope Logic Board

Initialize the oscilloscope’s settings, then perform the following:
Remove the top and bottom covers from the mainframe.
Left Signal Standardizer

= SO Vert or Horiz Com Mode
Center Signal Standardizer

TSt .o et Vert or Horiz Com Mode
Oscilloscope Mainframe

WAVEFORM Menu ..ottt iien i LvsC

NOTE

The mainframe should be warmed up at least 20 minutes before
starting this test. A stable internal temperature is very important.

Adjust the front-panel INTENSITY control knob to set the CHAR, XY and
GRAT INTENSITY to their minimum values. The beeper sounds when the
minimum value is reached.

Shield the screen from ambient light and increase the XY INTENSITY until a
dot is just barely visible on the screen.

If the dot is very close to a graticule line, change the mode of one or both of
the Signal Standardizers to Vert or Horiz Aux In. Then, use the Position
control of the Signal Standardizer to move the dot away from the graticule.
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Part 8 — Display Quality

d.  With the dot just barely visible, turn the XY INTENSITY knob
counterclockwise and count the clicks until the mainframe’s beeper sounds (the
minimum setting).

e. CHECK-that the number of clicks is 220, but <36.

DO NOT attempt to adjust the grid bias if the Grid Bias check just per-
formed is within tolerance. Proceed to the Y-Axis Alignment Check/
Adjust that follows, if the grid bias is correct.

f.  For this procedure, you need a T-15 Torx screwdriver and you should minimize
the time that the instrument power is turned off.

Dangerous voltages are accessible under the high voltage cover.

g.  When ready, turn the instrument power off and remove the four screws
attaching the high voltage cover to the A13 Scope Logic board. Turn the
power back on. Allow five minutes for the instrument temperature to stabilize.
Refer to Figure 2-13 for the location of this cover.

h.  Adjust the XY INTENSITY knob counterclockwise to its minimum value. A
beeper sounds to indicate that the minimum value is reached.

i.  Adjust the CHAR and GRAT INTENSITY to their minimum values.

j.  ADJUST—R952 on the A13 Scope Logic board so that a dot is visible on the
screen. Shield the screen from room light and readjust R952 so that the dot on
the screen is just extinguished. Refer to Figure 2-13 for adjustment locations.

k. Set the DMM to measure voltage with autoranging or a 100 to 200 V range.
Connect the minus lead from the DMM to TP470 (ground). Connect the plus
lead from the DMM to the end of C1030 that is nearest the high voltage
transformer. Note the the DMM reading.

l.  ADJUST-R952 so that the voltage is between 0.9 and 1.1 V more than the
reading noted. After this adjustment, the dot on screen should not be visible
with the screen shielded from room light. If it is visible, then the adjustment
was made in the wrong direction. Refer to Figure 2-13 for test point locations.

m. Remove the DMM test leads. Turn the instrument power off and replace the
high voltage cover. Turn the instrument power on.

n.  Adjust the CHAR INTENSITY to a comfortable viewing level.
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Part 8 — Display Quality

Y-Axis Alignment

Setup / \

11302
, Signal
Stand-
ardizer ] ardizer

OJOXOJ [ONOXO]

Q

Initialize the oscilloscope’s settings, then perform the following:
Remove the top and bottom covers from the mainframe.

Left Signal Standardizer
Not used in this step.

Center Signal Standardizer

K Not used in this step. J

Procedure a.  Adjust the front-panel INTENSITY knob to set the character (CHAR)
intensity to a comfortable viewing level.

b.  Press the DISP ADJ button at the right of the screen. Touch the Trace
Rot(ation) area on the screen.

c.  Carefully adjust the right knob so that the trace on the screen is parallel to the
center horizontal graticule line. Press the DISP ADJ button again to exit from
the menu.

d. Press the CURSORS button below the screen and select Horizontal Cursors.

€. Adjust the right knob so that the dashed cursor passes through the intersection
of the center vertical and center horizontal graticule lines.

f.  CHECK-that the tilt of the cursor relative to the center vertical graticule line
is less than 0.05 division (one quarter minor division) anywhere within the
center six vertical divisions.

DO NOT attempt to adjust the y-axis alignment if the performance is
within the tolerance specified. Proceed to the Display Clarity and Ge-
ometry Checks/Adjusts that follow.

g. ADJUST-RI1613 on the A13 Scope Logic board so that the dashed cursor
aligns with the center vertical graticule line. Refer to Figure 2-13 for
adjustment locations.
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Part 8 — Display Quality

Display Clarity and Geometry

Setup

Procedure

( 11302 =@

k WAVEFORMmeEnu .........covvveiieennnnnn [ L/

\

% Signal | Signal

Stand- | Stand-

ardizer | ardizer

A
(OXOXOX [OXOXO]
Coaxial __y» RF Synthesizer

Cable Output
- 2

Initialize the oscilloscope’s settings, then perform the following:
Remove the top and bottom covers from the mainframe.

Left Signal Standardizer

0 (=77 S Vert or Horiz Aux In
Center Signal Standardizer :

=1 S Vert or Horiz Com Mod
RF Synthesizer

Frequency .........c.o.oiimiiiiii 50 kHz

Amplitude ....... ... ... 200 mV rms

Oscilloscope Mainframe

Start the test auto_cal_vert to align the crt beam to the graticule. If the
readout cannot be properly aligned then the instrument gain must be adjusted
before proceeding with the Display Quality checks. To correct the instrument
gains perform the following in order:

Part 12— Vertical Center

Part 13 —Magnified Registration

Part 15— Plug-in Interface Gains

Part 19— Beam Registration

Re-run auto_cal_vert as above, then proceed with step b.

Adjust the MAIN and CHAR INTENSITY so that the sinewave and character
displays are dim, but viewable.

Adjust the Amplitude and Position knobs of the left Signal Standardizer for a
centered display of 6.5 divisions in amplitude. Set the Horizontal Size to
20 ps/div and adjust the trigger level (if necessary) for a stable display.
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Part 8 — Display Quality

Press the DISP ADJ button to the right of the screen.

ADJUST —the Trace Rot(ation) so that the displayed horizontal line is paraliel
with the center horizontal graticule line.

Touch the Focus/Astig label on the screen and select FINE increments for
both the left and right knobs. Leave the display adjustment menu on screen.

ADJUST —the front-panel Focus and Astigmatism using the left and right
control knobs respectively, for the most uniform sinewave display.

CHECK —that the sinewave trace has reasonably uniform thickness (focus)
across the screen. Observe both the tops and sides of the sinewave cycles. The
trace thickness within the first division at the left edge of the screen and within
the last division at the right edge of the screen may be somewhat larger.

CHECK —that the characters displayed on the screen are legible. Do not expect
all characters to have equally good focus, but all characters must be legible.

Select Pattern 1 for display on the screen.

CHECK —that the graticule lines that are etched into the faceplate of the screen
are either enclosed by or touching the pairs of lines that are displayed in the
crosshatch pattern within the center 6 by 8 division area. Exclude the outer
one-division width at the top, bottom and both sides of the display. The display
pattern has three lines across the center vertical and center horizontal graticule
lines. Ignore the center of these three lines for this evaluation.

@ DO NOT attempt to adjust the crt display if the performance is accept-

able. The adjustment of the crt display is time consuming, with interact-
ing adjustments. Proceed to the next procedure Part.

NOTE

Before performing this adjustment you should optimize the Y-Axis
Alignment, as described previously in this procedure Pant.

The following adjustments may cause misalignment of the character
display to the cnt faceplate. Later adjustments correct this. Do not
initiate the Enhanced Accuracy process unless instructed to do so in
the procedure.

R600 on the A13 Scope Logic board is not a critical adjustment. You should
adjust it to near the middle of its range. Refer to Figure 2-13 for adjustment
locations.

Select the DISP ADJ menu by pressing the appropriate button at the right of
the screen. Increase the CHAR and MAIN INTENSITY so that the character
and sinewave displays are viewable, but dim.

When the DISP ADJ menu is displayed, there are two areas on the screen that
have a highlighted background consisting of many dots. One highlighted area is
in the top division of the screen, accenting the trace description, and the other
is at the right edge of the screen, accenting the Focus/Astig label. These two
areas are used to optimize the setting of R1600 as described in the next steps.
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Part 8 — Display Quality

o. Use the front-panel Focus and Astigmatism knobs to optimize the sharpness
of the highlighting dots.

p. ADJUST-R1600 on A13 Scope Logic Board for the best dot definition.
Repeat these three adjustments until there is no further improvement. Refer
to Figure 2-13 for adjustment locations.

q. Seclect Pattern 1 for a crosshatch display.

r.  Adjust the CHAR INTENSITY for a dim but viewable display. Reduce the
MAIN INTENSITY so that the sinewave is not visible.

s. ADJUST-R1611 on A13 Scope Logic Board for the best geometry. Each
faceplate graticule line should be within the center space of each pair of vertical
and horizontal lines in the crosshatch pattern within the center 6 by 8 division
area of the screen. This adjustment may change the overall alignment of the
crosshatch pattern to the screen. Refer to Figure 2-13 for adjustment
locations.

NOTE

Changes in the position of the oscilloscope affect the alignment of the
crosshaich pattem. This is due to the effect of the Earth’s magnetic
field and other magnetic fields.

t.  If the pattern is misaligned, then visually compensate for this shift when
adjusting R1611. Next, repeat step a. When this has been completed, perform
a minor readjustment on R1611, if necessary.

u.  Press the DISP ADJ menu button to remove the crosshatch pattern. Reduce
the CHAR INTENSITY to that at which the characters are dim, but viewable.
Adjust the MAIN INTENSITY for a sinewave display that is dim but viewable.

v.  Repeat the adjustments in steps 1., m., n., and 0. You must balance the
character definition at different areas of the screen. Give the characters in the
top and bottom divisions somewhat higher importance since these areas of the
screen very frequently have characters displayed.

x.  Adjust the CHAR and MAIN INTENSITY for comfortable viewing levels for
the character and sinewave displays. Optimize the settings of Focus and
Astigmatism for the best display. Repeat the Display Clarity and Geometry
Check that preceded these adjustments.

Checks and Adjustments— 11302 Service Reference 2-43



Part 9 — Stored Waveform Vectors

Description This test checks the vector adjustment by displaying an XY waveform and checking it
for trace separation as depicted in Figure 2-14.

Setup /

\-

11302 =@

o O

Remove the top and bottom covers from the mainframe.
No plug-in units or connections are necessary.

\

Procedure a.  Start the crt_vector test. Follow the instructions given on the PC.

@ DO NOT adjust the vectors unless the verification fails.

b.  Follow adjustment instructions on the PC and refer to Figure 2-15 for

adjustment locations.
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Part 9 —Stored Waveform Vectors

|

| e

TRACE
SEPARATION

6781-217

Figure 2-14. Trace separation measurement (0.2 div or less) on the displayed XY waveform.
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Part 9 —Stored Waveform Vectors

3

P | cos900000092002000090090

4 [pocod 3000 633050600)

il

_n_ SN [ PR _ocoScJ

ERCELLER L] ,SuoaomMH_ Lov0000r
o

_ -
Lo

‘s voroueesl Wuvsvou
_ b osoe
[Floenne]
1090000000 e bunwuooo: Lyl lavscvood
ouo soone _
. _ _ |
* Llooo OO (O s

GG sPDIVOO VOOVOVIVOULV0 VO

L

) L

000000000000007

-
1
i

! V.

|
|
gl
|

P T T

| GUHOGOY (0000000

s Lo

|

R o
(9080300 s e

—,:ooeooac::;i?

! [Ethesastttattnthhnananat

o o

[ oovoovo

o _rxve?_
‘ooo
aseuesy

cocgcg oooccoc.“._
mix?rXx —cvocoe;

E —r

000000000

Ccccécc_
_..:xxrrvcc

[-CRLEEEr]

oo o

o|

0 o]

_ix.ic: @

lavovuun
Qu.

b e

PR RPN
M:.\v;.:). .

& ooy

R184

R183

6781-206

Figure 2-15. A11 Main Processor board (Stored Waveform Vectors) adjustment locations.
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Part 10 — Spot Shift

Description

Setup

Procedure

This test checks for excessive trace movement with changes in intensity.

2 N

\_ _/

11302 =@

% Signal
Stand-
ardizer

Aux

In
LONOXC

o O

RF Synthesizer
Coaxial __y> OU;m

Cable k j_

Initialize the oscilloscope settings, then perform the following:

RF Synthesizer
Frequency ... 50 kHz (0.05 MHz)
Amplitude . ... 200 mV rms
Left Signal Standardizer
= Vert or Horiz Aux In
Position ..... ... 12 o’clock
Amplitude . ... ... 9 o’clock
Oscilloscope Mainframe
WAVEFORM MENU .. .onttiiiii it iiie e L
Horizontal Size ........... ..o 10 ps/div

Adjust the Signal Standardizer Position and Amplitude controls for a centered
display of about six divisions.

Press the HORIZONTAL DELAY button, then select Windowl On.

Press the HORIZONTAL SIZE button and set the delayed sweep size to
500 ns/div.

Select HORIZONTAL DELAY again and adjust the delay so that the
intensified zone is near screen center on a falling edge of the sine wave.

Press the DISP ADJ button, then select AMain.
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Part 10— Spot Shift

f.  Adjust the right knob until the message “ AMain Intens =100%" is displayed.
Exit the menu by pressing the DISP ADJ button.

Check Horizontal Shift

g.  Brefly increase the MAIN INTENSITY to a high level and verify that the
intensified zone remains symmetrical to the rest of the trace, even when the
trace blooms. Some shift of the intensified zone may occur, but part of the
intensified zone should remain where the trace was originally.

h.  Set the Main Horizontal Size to 1 ps/div and the Delayed Horizontal Size to
200 ns/div. .

i.  Adjust the Delay to put the intensified zone near the horizontal screen center.

j- Adjust the Signal Standardizer Position control to put the intensified zone near
the vertical center of the screen.

Check Vertical Shift

k.  Briefly increase the MAIN INTENSITY to a high level and check that the
intensified zone remains symmetrical to the rest of the trace, even when
blooming. Some shift of the intensified zone may occur, but part of the
intensified zone should remain where the trace was originally.

@ DO NOT adjust the Spot Shift unless the verification failed.
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Part 10— Spot Shift

Spot Shift Adjustment

Setup ( \

11302 =@

O

Remove the top and bottom covers from the mainframe.
No plug-in units or connections are necessary.

\- J

Procedure '
CAUTION

AAAAA

The spot shift test should be run quickly to avoid possible damage to
the ct. DO NOT pemmit the test to run longer than 30 seconds.

a.  Before starting the following PC test, find the adjustment locations on the
circuit boards shown in Figure 2-16.

b.  Start the test spot_shift. Follow the instructions given on the PC.
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Part 10— Spot Shift

R1527

6781-245

Figure 2-16. A12 Vertical board and A14 Timebase board (Spot Shift) test point and adjustment locations.

2-50 Checks and Adjustments — 11302 Service Reference



Part 11 —Readout Jitter

Description This test checks the vertical stability while large vertical signals are present and the
horizontal stability while using magnified sweeps.

Vertical Readout Jitter

Setup (
11302

\

@e®

, Signal
Stand-
ardizer

Q

Initialize the oscilloscope’s settings then perform the following:
Remove the top and bottom covers from the mainframe.
Left Signal Standardizer

Test. .o Vert or Horiz, + Step
POSIION ... ..o e 12 o’clock
Amplitude ...l Fully counterclockwise (minimum)
RepRate ........ ..o 10 kHz
Oscilloscope Mainframe
WAVEFORMMENU .....coiiiittiiiiiiiiiieaneeeneennns L (left)
CURSORMENU ......ccoiiiiiiiiiiiiiiiiiinnnn.s Vertical Cursors
Procedure a. CHECK-—that a triggered squarewave signal is displayed. Adjust the MAIN

INTENSITY and triggering if required.

b.  Set the Signal Standardizer Position and Amplitude controls to the fully
clockwise position.

¢. CHECK-the lower (dotted) cursor for stability and minimal vertical
movement.

DO NOT start the following adjustment if the lower cursor was stable.
Proceed to the next procedure Part.

d.  Using a screwdriver with Torx bits T-20 and T-10, remove the carrying handle
(attached by three screws).
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Part 11 — Readout Jitter

e. ADJUST—RS570 on the A12 Vertical board for minimum vertical movement of
the lower, dotted cursor. Refer to Figure 2-17 for the adjustment location.

f.  Replace the carrying handle. This is the only adjustment for which the handle
must be removed.
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Figure 2-17. A12 Vertical board (Vertical Readout Jitter) adjustment location.
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Part 11 —Readout Jitter

Horizontal Readout Jitter

Setup

Procedure

( 11302

\_ J

\

OXOXO)

, Signal
Stand-
ardizer

Q

Initialize the oscilloscope’s settirigs then perform the following:
Remove the top and bottom covers from the mainframe.

Left Signal Standardizer
Test...ooveeviinnninnn, e e + Step
POSItION ...t e e 1 o’clock
Amplitude ..... .. .. e 9 o’clock
RepRate ... e 1kHz
Oscilloscope Mainframe
WAVEFORM MENU .......ooiiiiiiiiiiiiiiiiiieeiaaannnns L (left)
Horizontal Size .......c.virtiieretiiiiiiiiiiiiie s 5 ms/div
CURSOR MENU ...ttt Horiz Cursors

CHECK ~that a triggered waveform is displayed. Adjust the MAIN
INTENSITY and triggering if required.

Adjust the Signal Standardizer Position and Amplitude controls for a centered
waveform with 5-6 divisions of amplitude.

Set 10X Mag to On (Horizontal Size menu) which results in a Horizontal Size
of 500 ps/div.

CHECK —the cursors for stability and minimal horizontal movement.

Proceed to the next procedure Part.

@ DO NOT start the following adjustment if the cursors appeared stable.

ADJUST - R1302 on the A14 Timebase board for minimum horizontal
movement of the cursors. Refer to Figure 2-18 for the adjustment location.
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6781-268

Figure 2-18. A14 Timebase board (Horizontal Readout Jitter) adjustment location.
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Part 12—Vertical Center

Description This procedure balances the output stage of the vertical amplifier.
Specifications Crt display within 0.2 division of the center of the screen.
Setup ( \

11302 =@

I

Remove the top and bottom covers from the mainframe. Plug-ins may re-
main installed during this test.

Oscilloscope Mainframe

k Press the DISP ADJ button /

Procedure a. On the A12 Vertical board, short the solder joints of the delay line DL200
together with the blade of a small screwdriver. Refer to Figure 2-19 for the
shorting location.

b. CHECK —that the display on the screen has collapsed into a single horizontal
trace, and that this trace is within 30.2 division of the center of the screen.

DO NOT attempt to adjust the vertical balance if it is within the stated
limits. Proceed to the next procedure Part.

c. ADJUST-R610 on the A12 Vertical board to vertically position the trace (with
DL200 shorted) to within £-0.05 division of the center of the screen. Refer to
Figure 2-19 for the adjustment location.
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DL200 4 R610
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Figure 2-19. A12 Vertical board (Vertical Center) adjustment and shorting locations.
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Part 13 — Magnified Registration

Description

Specifications

Setup

Procedure

This test checks for shifts in position of a waveform when switching between
unmagnified and 10X magnified modes.

A shift of no more than 0.4 divisions between 10X and 1X magnification.

4 )

\ 1 S Vert or Horiz Aux Inj

11302 -

\pm— Signal | Time
Stand- Mark
ardizer Generator
(OXOJOR ¢ Output

Coaxial Cable

Perform the following:
Remove top and bottom covers from the mainframe.
Time Mark Generator
Markers .. ... e Sms
Signal Standardizer

During this test you will be asked to center a 10X magnified pulse between two
cursors that represent the allowed shift limits, then check that the pulse stays
within the cursors when the magnification is turned off. When positioning the
waveform pulse, use the tip of the pulse as the waveform reference point.
After changing magnification, check that the pulse tip is still within the cursors.

Start the test hor_mag_reg and follow the PC instructions.

@ DO NOT adjust the registration unless the verification failed
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Part 14—XY Phase

Description This test checks a displayed XY trace for any phase shift.

SPeciﬂcations For frequencies up to 1 MHz the phase difference is less than 1°. For frequencies
from 1 MHz to 2 MHz the phase shift is less than 3°.

Setup / - \

11302

, Signal | Signal
Stand- | Stand-
ardizer Jardizer

in In

eepleoy

O O / *18 inch

Coaxial Cables
< 012-0076-00

BNC T and RF Synthesizer
Fem-Fem Adapter Output

* . Coaxial
Note: Cable i

Use the specified
cables only.

Initialize the oscilloscope’s settings, then perform the following:
Remove the top and bottom covers from the mainframe.

Oscilloscope Mainframe
WAVEFORM Mmenu ..........c.ooiiiiii i, LvsC
Left Signal Standardizer
Test o Vert or Horiz Aux In
Center Signal Standardizer
TSt o Vert or Horiz Aux In
RF Synthesizer
Frequency ... ... ... . 1 MH:z
K Amplitude . ... 400 mV rms/
Procedure a.  Increase the XY INTENSITY until the waveform is visible.

b.  Adjust the Position and Amplitude controls of the left and center Signal
Standardizers so that the trace is centered and is eight divisions wide and six
divisions high. The Left plug-in controls the vertical while the center plug-in
unit controls the horizontal.

¢.  CHECK-that the dimension A (see Figure 2-20) vertical amplitude <0.1
division.
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Part 14 - XY Phase

d. CHECK-that the dimension A vertical amplitude is <0.31 division as the
frequency is adjusted from 1 MHz to 2 MHz in 100 kHz steps.

e. CHECK-that dimension C is >5.65 divisions as the frequency is changed from
2 MHz to 3 MHz in 100 kHz steps.

| DO NOT adjust the vertical amplitude of dimension A if it is within the
stated limits. Proceed to the next procedure Part.

f.  Set the RF Synthesizer frequency to 2 MHz.

g.  ADJUST —the C1421 adjustment on the A14 Timebase board to minimize
dimension A. Refer to Figure 2-21 for the adjustment location.

6781-216

Figure 2-20. An XY waveform display showing dimensions A, B, and C. The actual phase difference is
equal to sin-' (A+B).
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Part 14 - XY Phase
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Figure 2-21. A14 Timebase board (XY Phase) adjustment location.
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Part 15 — Plug-in Interface Gains

Description This test verifies the Vertical Gain setting for the LEFT and CENTER
compartments and the X Axis Gain settings for the CENTER and RIGHT

compartments.

Vertical Gain

Setup ( \

11302 : =® [ |
4 Signal | Signal
Stand- | Stand-
ardizer | ardizer
(CXOXOJ [OXOXO]

Perform the following:
Left Signal Standardizer

TSt .o
RepRate ... ... ..o 10 kHz

Center Signal Standardizer
Vert or Horiz Gain

TSt oot e e e e
10 kHz

K RepRate ... oo J

Start the vert_gain test. Follow the instructions given on the PC.

Procedure a.

DO NOT adjust the Vertical Gain unless the verification indicates that
adjustment is necessary.

CAUTION

DO NOT run Enhanced Accuracy if you made an adjustment during
this test. Part 19 —Beam Registration must be performed before
Enhanced Accuracy is invoked. Calibration constant information

will be lost if this caution is ignored.
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Part 15— Plug-in Interface Gains

Horizontal XY Gain

Setup ‘ f | \

11302

, Signal
Stand-
ardizer

Aux
In

OXOX)

O O

ial RF Synthesizer
Cco:;lea — Yy RF
Output
\_

Perform the following:
RF Synthesizer

Frequency ...... ... 1 MHz

Amplitude . ... 300 mV mms
Left Signal Standardizer

Test .o e Vert or Horiz Aux In

Position . ... e 9 o’clock

Amplitude . ... ... 12 o’clock
Center Signal Standardizer

TSt oo e Ver or Horiz Gain

k REPRAIE - .o oo 1 kHz/

Procedure
NOTE

You will need to adjust the MAIN and XY INTENSITY to view some
traces during this test.

a.  Start the horiz_gain test. Follow the instructions given on the PC.

DO NOT adjust the Horizontal Gain unless the verification indicates
that adjustment is necessary.
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Part 16 —Vertical Center (Second Pass)

Description This procedure balances the output stage of the vertical amplifier.

Specifications Crt display within 0.2 division of the center of the screen.

Setup [ \
11302 =@

Perform the following:

Remove the top and bottom covers from the mainframe. Plug-in units may
remain installed during this test.

Oscilloscope Mainframe
K Press the DISP ADJ button J

Procedure a. On the A12 Vertical board, short the solder joints of the delay line DL200
together with the blade of a small screwdriver. Refer to Figure 2-22 for the
shorting location.

b. CHECK—that the display on the screen has collapsed into a single horizontal
trace, and that this trace is within £0.2 division of the center of the screen.

DO NOT attempt to adjust the vertical balance if it is within the stated
limits. Proceed to the next procedure Part.

c. ADJUST—-RG610 on the A12 Vertical board to vertically position the trace (with
DL200 shorted) to within £-0.05 division of the center of the screen. Refer to
Figure 2-22 for the adjustment location.
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Part 16— Vertical Center (Second Pass)
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Figure 2-22. A12 Vertical board adjustment and shorting locations.
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Part 17 — Sweep Slew Rate Selfcal

Description This test automatically adjusts the sweep slew rate.

Setup f

11302

The top and bottom covers may be on or off for this test. Plug-in units may

Qmain installed during this test.

J

Procedure a.  Start the test autocal_sweeps. Follow the instructions given on the PC.

Checks and Adjustments— 11302 Service Reference
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Part 18 — Sweep Gains

Description

Setup

Procedure

This test checks the horizontal sweep timing, then, if necessary, allows adjustment
with another test.

e T

11302
, Signal
Stand-
ardizer
\

@e®
Q

Time
Mark
Generator

N J

Coaxial Cable

Perform the following:
Remove top and bottom covers from the mainframe.
Time Mark Generator
Markers . ... . e I ms

Signal Standardizer
TSt o e Vert or Horiz, Aux In
Position . ... ... 12 o’clock

The sweep_timing_acc test requires you to use the horizontal cursors to check
the timing at different time/division settings for the Main and Delayed
timebases. At each time/division setting the PC will prompt you to place the
cursors at two waveform crossings of the center horizontal graticule line such
that the cursors bracket one or more complete cycles. The PC will prompt you
to enter the number of complete cycles between the cursors. Timing accuracy
should be checked within the center eight horizontal divisions.

Start the sweep_timing_acc test and run the 1 ms and 100 us Main (M) and
Delayed (D) tests ONLY.

When the first waveform appears adjust the Signal Standardizer Amplitude and
Position Controls to obtain a centered four division trace.

2-66
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Part 18 —Sweep Gains

d. Examine the accuracy of the results for each time/div checked. If the error
exceeded 1/2 the allowed error for any of the four times/div, perform the
adjustments described below. After the four tests have run select Exit test.

DO NOT perform the following adjustment unless one of the checked
sweep timing settings deviated by 1/2 the allowed error.

e.  Set the Time Mark Generator for 1 ms markers and the Signal Standardizer
Test switch to Vert or Horiz, Aux In.

f.  Start the sweepjain test, then adjust the Signal Standardizer Amplitude and
" Position controls for a 6 div signal.

g.  Follow the instructions given on the PC. When the test finishes, proceed
directly to the next procedure Part, Beam Registration. The calibration
information derived during the sweep_gain test is permanently stored when
Beam Registration is performed.

CAUTION

DO NOT run Enhanced Accuracy if you made an adjustment during
this test. Part 19— Beam Registration must be performed before
Enhanced Accuracy is invoked. Calibration constant information
will be lost if this caution is ignored.
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Part 19 — Beam Registration

Description This test checks the beam registration signal for high-frequency noise, the beam
registration system for proper light-induced bias of the photodetectors, and the
graticule-to-display beam alignment.

DO NOT run this test unless you made an adjustment in one of the following
procedure Parts:
Part 4— CVR Accuracy Part 12 - Vertical Center
Part 5—A to D Converter Part 13 —Magnified Registration
Part 6— ACVS Gain Part 15— Plug-in Interface Gains
Part 8 — Display Quality Part 16— Vertical Center (Second Pass)
Part 10— Spot Shift Part 18 — Sweep Gains
Part 11 —Readout Jitter Part 28 — Vertical High Frequency Response
Setup / \
11302
Test Oscilloscope
To U421-8 on A10 Front Panel ‘:P___J
Interface Board
(See Fig. 2-23)
Perform the following:
Remove the top and bottom covers from the mainframe and position the
mainframe with its bottom on the table.
Plug-in units may remain installed during this test.
Test Oscilloscope
Horizontal ....... ... ... ... . . 10 ps/div
Vertical ... 1 V/div
\ TriggerSource ... . ..ot Imemalj

Procedure a.  Start the test grat_light. Follow the instructions given on the PC.

If the first test fails due to excessive waveform noise, the electrostatic shield is
probably missing or installed backwards. See the Maintenance section for
proper installation instructions.
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Part 19— Beam Registration

b.  When the test is finished, remove the scope probe.
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Figure 2-23. A10 Front Panel Interface board (Beam Registration) test point locations.

DO NOT adjust the Beam Registration unless specifically requested to
do so in another procedure Part. Go to the next procedure Part.

c.  When running the adjustment test grat_prep the PC will prompt you to
observe whether a brilliant short trace moved across a particular graticule line
(e.g. the + or - 4th graticule). This trace moves slowly back and forth on the
screen for about five seconds before the PC asks you if the trace crossed a line.
Also, you will be asked if some traces were within 0.1 to 0.3 divs from the
center graticule line. Figure 2-24 shows the dimensions to measure for each
type of trace.

After several crt locations are checked in this way, you will be prompted to
observe a waveform that is displayed after the brilliant trace display occurs.
You will be asked whether the peak of the waveform is between 3 and 4
divisions above or below the vertical center line. Figure 2-25 shows a possible
waveform peak that is within the desired amplitude range. When the waveform
is just touching the 4th graticule line, it may be slightly clipped. Clipping is
indicated by a flattening of the waveforms peak. Only slight clipping is
acceptable.

*
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Part 19 —Beam Registration

— ¢~ 0.1 TO 0.3 DIV.

00O

IR RS R

0.1 TO 0.3 DIV.

Attt

8781-247

Figure 2-24. CRT display showing the trace to graticule measurements for Beam Registration.

d.  Start the test grat_prep. Observe the traces and waveforms as described in
step c. and answer the PC prompts.
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Part 19— Beam Registration

\

O O O

Holdoft=8% .

8781-249

Figure 2-25. CRT display showing an acceptable grat_prep waveform.
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Part 20 — Cursor to Graticule Match

Description

Specifications

Setup

Procedure

This test checks that the mainframe and an 11000 Series plug-in amplifier can attain
Enhanced Accuracy and it checks the alignment of the graticule with the Cursor
measurement system.

With the vertical cursors at +3 div and -3 div from center, the AVert readout
should be within 3-0.05 div (over 6 vertical divs). With the horizontal cursors at +4
div (right) and -4 div (left) from center, the AHoriz readout should be within 3-0.05
div (over 8 horizontal divs).

4 ' )

11302 =@

Amplifie
o @

cHz @

Q

The instrument must be warmed up (i.e., power constantly on) for 5 minutes
before running this test.

\_ _

a. Press the ENHANCED ACCURACY button twice.

b.  When the automatic self-calibration is complete, the instrument will enter the
normal operating mode and display the EA symbol on the lower right side of
the crt. Any failure of the mainframe or plug-in unit to achieve Enhanced
Accuracy will cause the instrument to display a calibration failure message.

c.  Start the test cal_cur_grat_match. Follow the instructions given on the PC.
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Part 21 — Reference Oscillator

Description

Specifications

Setup

The oscilloscope mainframe measures the frequency of a precision time base of
known accuracy to determine the accuracy of the mainframe’s internal Reference
Oscillator.

Freq readout of 10 MHz £50 Hz for the standard mainframe.

Freq readout of 10 MHz +5 Hz for mainframes with Option 1T installed.

4 )

11302 =® [

I3

Precision
Time Base

10 MHz
Sine
Output

f
\ J

Coaxial Cable

Initialize the oscilloscope’s settings, then perform the following:
Remove top and bottom covers from the mainframe.

Precision Time Base
Frequency . ... ...t 10 MHz
Plug-in Amplifier
CH L o e On
Oscilloscope Mainframe
Vertical Size menu
Impedance ........ ... ... . 50 O
COUNTER menu
MEABUPB ... ... ...ttt e Freq
AVBrages ................ .. ~10°
Update ......... ...t Manual
INTENSITY o e e s MAIN

NOTE

If a 10 MHz precision source is not available, a 1 Mhz precision
source may be used. If the 1 MHz source is used, set Averages 1o 10°.
Allowed frequency variation is 1/10th that used for 10 MH>.
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Part 21 — Reference Oscillator

Procedure a. Adjust the display for a vertical amplitude of approximately four divisions.
b. Press RESET in the TRIGGER menu.

c. CHECK-—that the Freq readout is 10 MHz 3-50 Hz for the standard
mainframe or 10 MHz %5 Hz for mainframes with Option 1T installed. When
Option 1T is installed, the Freq readout will show 9 digits instead of the usual 7

digits.

DO NOT attempt to adjust the internal Reference Oscillator if the Freq
readout is within the stated limits. Proceed to the next procedure Part.

For the standard mainframe:
d. Press the COUNTER button and select Auto Update and 106 Averages.

€. ADJUST—the C210 adjustment on the A14 Timebase board until the Freq
readout of the mainframe is within 5 Hz of the Precision Time Base frequency.
Refer to Figure 2-26 for the adjustment location. Select 108 Averages for the
final check.

c210
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Figure 2-26. A14 Timebase board (Reference Oscillator) adjustment location.
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Part 21 — Reference Oscillator

For Option 1T:

For the optimum adjustment of Option 1T, the mainframe PRINCIPAL POWER
SWITCH on the rear panel should be ON for at least 24 hours before the
adjustment. The Oven Oscillator has power even when the ON/STANDBY switch is
set to STANDBY.

d. Remove the rear panel behind the crt. See Figure 2-27A and refer to the
Maintenance section for more information. Select 10 Averages and Auto
Update.

e. ADJUST—the Oven Oscillator frequency so it is within £0.2 Hz of the
Precision Time Base frequency. See Figure 2-27B for the location. Select 108
Averages for the final check.
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Part 21 — Reference Oscillator

A.
PLACE 11302 ON RIGHT SIDE AS SHOWN
REMOVE REAR PANEL SCREWS (REFER TO MAINTENANCE
SECTION) AND ALLOW REAR PANEL TO HANG LOOSE AS SHOWN.
B. , o
O

N

OPTION 1T - OVEN
OSCILLATOR

FREQUENCY
ADJUSTMENT
—
-

6781-243

Figure 2-27. Location of the Option 1T Oven Oscillator Adjustment.
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Part 22— Front Panel Calibrator

Description

Specifications

Setup

Procedure

This test checks the precision of the front panel CALIBRATOR output by
comparing it to a reference signal from an external Calibration Generator.

The CALIBRATOR output specifications are:
5 V square wave, £1.0% into a 1 MQ load,
500 mV square wave, +1.0% into a 1 MQ load
500 mV fast rise, >500 mV into an open circuit

( 11302

Calibration
Generator

Coaxial Cable

Initialize the oscilloscope’s settings, then perform the following:.
The top and bottom covers may be on or off for this test.
Calibration Generator

Amplitude ... ... 0.5 V Std Ampl

Frequency .........o.oeveneniionnininnnnnennnns 1 kHz (if selectable)
Plug-In Amplifier

(o) & 15 PR R On
Oscilloscope Mainframe

Vertical Size 100 mV/div

Bandwidth Limit . ..., 20.0 MHz HF LIMIT

Horizontal Siz€ ... vvvvienteie e i 500 ps/div
k CURSORS . .ottt i e e e eaaennns Vertical Cnrsors/

a. Select VERTICAL POS and center the trace vertically on the screen.

NOTE

To minimize noise interference of the calibration signal, set any
nearby sine wave generators 1o their reference (lowest) frequencies.

b. Use the vertical cursors to measure the amplitude of the waveform. Use the
FINE knob settings, and set the reference cursor to split the waveform bottom

and the measuring cursor to split the waveform top.

Checks and Adjustments — 11302 Service Reference
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Part 22 — Front Panel Calibrator

c. Touch the Set Ref arca and the % —dB screen area to set it on.

d. Move the cable from the Calibration Generator output to the 11302
CALIBRATOR output.

e. Press the UTILITY button, select Cal Sig, and set the CALIBRATOR output
to a 500 mV Sq Wave at 1 kHz.

f. Adjust the cursors to measure the calibrator signal. CHECK —that the AVert
readout is between 99.0% and 101.0%.

Set the CALIBRATOR output to Fast.

Adjust the cursors to measure the calibrator signal. CHECK—that the AVert
readout is 100% or greater.

i. Set Vertical Size to 1 V/div.

j- Move the cable from the front-panel CALIBRATOR output back to the
Calibration Generator output. Set the Calibration Generator output to 5 V.

k. Adjust the cursors to measure the amplitude of the new signal and touch Set
Ref.

1. Move the cable from the Calibration Generator output to the CALIBRATOR
output.

m. Press the UTILITY button, sclect Cal Sig, and set the CALIBRATOR output
to a5V Sq Wave at 1 kHz.

n. Adjust the cursors to measure the calibrator signal. CHECK —that the AVert
readout is between 99.0% and 101.0%.

o. Press the COUNTER button beneath the screen and select Freq Measure.
p- CHECK-—that the Freq readout is between 998.0000 Hz and 1.002000 kHz.

NOTE

If nine digits are displayed, then Option IT (Oven Oscillator) is
installed in the mainframe. Normally only seven digits are displayed.

DO NOT adjust the CALIBRATOR if the output was within specifica-
tions. Proceed to the next procedure Part.

2-78 i Checks and Adjustments — 11302 Service Reference



Part 22 — Front Panel Calibrator

Front Panel CALIBRATOR Output Adjustment

Setup ( “ \

, Amplifie
Y O) Digital Multimeter
o ® @H C—
O O S

Perform the following:
Remove the top and bottom covers from the mainframe.
Oscilloscope Mainframe:

Connect A10 Front Panel Interface board test point TP1020 to 5 V

k (U801-16). See Figure 2-28. /

Procedure a. Start the test frnt_pnl_cal. Follow the instructions given on the PC.

b. When the test is finished remove the connecting strap from TP1020.
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Figure 2-28. A10 Front Panel Interface board (Calibrator) test point locations.
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Part 23 — Intensity Settings

Description This test checks the Autoset, Enhanced Accuracy, and the automatic limits for
waveform intensity.

Setup ( : \

11302

o O

Coaxial
RF Synthesizer o Cable

Output)

Initialize the mainframe then perform the following:
The top and bottom mainframe covers may be on or off for this test.
Plug-in Amplifier

CHI ... e e On
RF Synthesizer
Frequency . ... ...t e 1 MHz
\ Amplitude . .......... ..o 350 mV rmsj
Procedure Autoset Intensity Check

a.  Press the AUTOSET button.
b.  Verify that the final waveform intensity is at an acceptable level.

DO NOT proceed with the Autoset Intensity adjustment (step c.) if the
intensity level in the verification phase was acceptable. Proceed to the
Readout Intensity Limit check.

c.  Start the test autoset_bright. Follow the instructions given on the PC. When
the test finishes, proceed with the following check.
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Part 23 —Intensity Settings

Readout Intensity Limit Check
d. Press the UTILITY button and initialize the mainframe.
e. Increase the CHAR INTENSITY to its upper limit (the beeper will sound).

f.  CHECK—that the intensity of the displayed characters is brighter than required
during normal use but not distorted.

DO NOT perform the following adjustment if the maximum readout
intensity was satisfactory.
g Select the Utility menu for display if not already displayed.

h.  Start the test mcp_ro_limit and follow instructions on the PC. When the test
finishes, proceed with the following check.

Selfcal Intensity Check
i.  Disconnect the cable from the 11K Amplifier CH 1 input.

j.  During the following test watch the crt for dot intensity levels that are not too
dim or too bright (i.c., with a halo). Start the test auto cal_trig and watch the
mainframe oscilloscope crt.

k.  If the intensity is acceptable then proceed to the next check. If no waveforms
are visible or they are too bright, then proceed to the following adjustment.

@ DO NOT attempt adjustment if the verification phase passed.

1. Start the test autocal_bright. Follow the instructions given on the PC. When
the test finishes, proceed with the following check.

Writing Rate Check

m. Connect the coaxial cable from the 11K Amplifier CH 1 input to the
front-panel CALIBRATOR output. In the following test you will be asked to
carefully position the rising edge of a waveform between two cursors. Figure
2-29 shows the correct waveform to cursor alignment.

n.  Start the test writing_rate and adjust the Main Intensity when the first PC
prompt appears. Follow the instructions given on the PC.

@ DO NOT attempt adjustment if the verification phase passed.
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Part 23 — Intensity Settings

CROSSINGS AT ENDS OF CURSORS

e Dl e (R — }.;

6781-281

Figure 2-29. Display showing proper alignment of rising edge to Cursors.

Trace Intensity Limit Check

0.

Press the UTILITY button and select INIT to initialize the mainframe. When
initialization is complete, exit the Utility menu by pressing the UTILITY
button again.

Remove any signals from the plug-in amplifier and press the CH1 display
button.

Set the Main Horizontal Size to 5 ms/div.

Increase the MAIN INTENSITY just until the warning MAIN intensity
exceeds limit appears and remains on screen.

CHECK - that the intensity of the trace is brighter than required in normal use.

Set the Main Horizontal Size to 10 ns/div and adjust the Horizontal Position so
that the trace spans the full width of the screen.

Increase the MAIN INTENSITY just until the warning MAIN intensity
exceeds limit appears and remains on screen.

CHECK —that there is a “halo” on each side of the trace and that there is little,
if any, background illumination of the entire screen.
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Part 23 —Intensity Settings

w.  Connect a coaxial cable from the front-panel CALIBRATOR output to the
CH1 input of the plug-in amplifier unit.

x.  Press the UTILITY button and select Cal Sig then 100 Hz from the Utility
menu. Exit the Utility menu.

y.  Set the Main Horizontal Size to 10 ns/div.

z.  Set the Main Intensity to its maximum level (fully clockwise until the beeper
sounds).

aa. CHECK-—that the trace is visible and that a warning message for excessive
intensity is not constanily displayed.

DO NOT perform the following adjustment if all the checks performed
for Trace Intensity were acceptable.

Do not alter any front panel settings during the following adjustment
test unless the PC specifically requests you to do so.

DO NOT hailt this test while it is running. Doing so will corrupt the

Autoset Intensity setting which was set earlier. If the test is halted, run
lest autoset_bright as described at the beginning of this procedure pan.

ab. Start the test mep_cutoff. Follow the instructions given on the PC.
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Part 24 — Install Instrument Covers

Description This Part prepares the instrument for the following procedure Parts. The remaining
Parts of this procedure must be performed with the top and bottom covers installed
(except when you are specifically requested to remove the covers) and with the
instrument in the Enhanced Accuracy state.

Setup /

\_

No special settings are required.

~

11302 =@ [

p— Ampllﬁer
ci1 @

cHz @
Q

/

Procedure a.  Power down the mainframe and install the top and bottom covers. For

instructions see the cover removal/replacement information in the
Maintenance section.

b.  Power up the instrument, then wait 10 minutes for the internal temperature to
stabilize.

c.  After warming up for 10 minutes, press the ENHANCED ACCURACY
button twice to invoke the selfcal system.

NOTE

If the mainframe was cold before starting this procedure Pan, let the
instrument warm up a full 20 minutes before invoking Enhanced
Accuracy. This warmup period is essential to guarantee proper
instrument calibration.
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Part 25 —-Sweep Timing Accuracy

Description

Setup

Procedure

This test checks the accuracy of the sweep timing circuits at significant time/division

settings. Both the Main and Delayed timebases are checked in the normal and
magnified modes.

( 11302 *=® \

— Signal Time Mark
Stand- Generator
ardizer

A
O o & 5

Cable RF Synthesizer
Output
®

The top and bottom covers must be installed for this test.
Signal Standardizer

Test ..o Vert or Horiz Aux In

POSILON ..ottt i e e e 12 o’clock

Amplitude ....... .. 8 o’clock
RF Synthesizer

Frequency .........c.ooiiiiiiiiiii i 200 MHz

Amplitude ...... ... 200 mV rms

In the sweep_timing_acc test, you will use the horizontal cursors to check the
timing at many Main and Delayed time/division settings. At each time/division
setting, the PC will prompt you to enter the number of complete cycles
between the cursors. Timing accuracy is best (and customarily) checked across
the center eight horizontal divisions. If the instrument performance is being
verified, the full set of time/division selections should be checked.

When checking magnified sweeps, the first four divisions of the viewable trace
(using Horizontal Position) should be excluded. During the test, it may be
necessary to increase the waveform intensity and adjust the Horizontal Position
to determine where the sweep begins and ends. This is especially helpful at the
500 ps, 1 ns, and 2 ns settings. Also, these three settings are the only ones that
should be checked at three places along the sweep (using Horizontal Position).
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Part 25 ~Sweep Timing Accuracy

At the slowest sweep speeds, 200 and 500 ms/div, you will have to count the
number of vertical transitions (spikes) that occur as the sweep progresses
across the screen. Because of several factors (i.e., chop frequency, intensity,
and triggering) you may need to observe several sweeps to properly set the
Cursors.

b.  Start the test sweep_timing_acc. When the first trace appears adjust the Signal

Standardizer Amplitude and Position controls to obtain a centered 5 to 6
division waveform.

DO NOT attempt any of the following Sweep Timing adjustments if all
the time/div checks Passed. Proceed to the next procedure Part.

¢ Refer to Table 2-B to determine which of the following sweep timing

adjustment tests must be run to correct the failed time/div setting.

TABLE 2-2
Adjustment Tests to Correct Main and Delayed Sweep Failures

Time/Div Adjustment Test or Sweep Timing Settings
Procedure Part To Run to Re-Check

500 ms- Part 18-Sweep Gains and All times/div

500 ns Part 19-Beam Registration

Sns If all time/div slower than 5 ns 5 ns/div and faster
are good, perform:

5 ns Timing Adjustment

Main Sweep 1 ns Timing
Adjustment

Delayed Sweep 1 ns Timing
Adjustment

Delayed Sweep 500 ps Timing
Adjustment

2 ns If all time/div slower than 2 ns All times/div
are good, perform Part
18-Sweep Gains

1ns If all time/div slower than 1 ns 1 ns and 500 ps/div
are good, perform High Speed
Linearity Adjustment, and Delayed
Sweep 1 ns Timing Adjustment

500 ps If all time/div slower than 500 ps 500 ps/div
are good perform Delayed
Sweep 500 ps Timing Adjustment
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Part 25— Sweep Timing Accuracy

High Speed Linearity Adjustment

Setup

Procedure

[ 11302

o O

Coaxial__y» RF Synthesizer

RF
Cable Output

X )

Remove the top and bottom covers for this test.

Signal Standardizer
U S R Vert or Horiz Aux In
L ee) T R 12 o’clock
AMPHLUAE ..ot 12 o’clock
RF Synthesizer
FIEQUENCY .. oovvvrnnnnennnnn s s ss ey 500 MHz
AMPHIUdE ..ot 200 mV rms

/

requested to do so in Table 2-2. It is very unlikely that this adjustment
needs to be performed.

@ DO NOT attempt to adjust the High Speed Linearity unless specifically

When performing this 1 ns/div sweep linearity check/adjustment, some
compromise is necessary between adjusting for the best linearity and the
accuracy of high-speed sweep timing. The best approach is to check the
linearity, as described below, and make an adjustment only if the linearity is
beyond the specified limits. If an adjustment is required, check the timing at 1
ns/div and 500 ps/div again with the Sweep Timing Accuracy test.

Start the test hi_spd_adj. Adjust the DELAYED INTENSITY for a visible
trace. Adjust the Signal Standardizer Position and Amplitude controls for a

centered Delayed sweep trace with an amplitude of 5 to 6 divisions.
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Set the Horizontal Position to about 15, then horizontally position the
waveform so that a rising edge of a sinewave is about one division in from the
left and right edges of the screen. Carefully adjust the horizontal and vertical
position of the waveform so that the extreme left and right rising edges of the
sinewave are equal distances from the center graticule line. See Figure 2-30.
Dimension A (which is slightly exaggerated here) of your screen display should
be as close to equal as possible using FINE control.

CHECK —that the rising edge nearest screen center crosses the horizontal
graticule line within 0.07 division (1/3 minor div) to the left or right of the
center vertical graticule line. Use the center of the trace when checking the
linearity error. See Figure 2-30.

Three checks for linearity should be performed at three different sweep
positions that are within 20 ns (or 20 divisions) of the extreme left end of the
sweep. One check was made in steps c. and d. To check the extreme left end
of the sweep, increase the Horizontal Position until the left end of the trace is
not visible. This and the next two steps should be performed quickly.

Set the DELAYED INTENSITY to a high level. Increase the Horizontal
Position until a dim trace is again seen at the left, then decrease the Horizontal
position by 4 divisions.

Set the first rising edge on the display at the minus fourth graticule and
proceed with the check as performed in c. and d. above.

Set the Horizontal Position to a value about 10 divisions less than that of the
extreme left of the sweep and perform the check in steps c. and d. again.

the stated limits. Proceed to the next procedure Part.

@ DO NOT attempt to adjust the linearity if the above checks were within

Press the carriage return on the PC.

Adjust R1410 on the A14 Timebase board (see Figure 2-31) until the linearity
is just within the specified range. Do not adjust R1410 to its full CCW position
as the 500 ps timing will be adversely affected.
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JE——

|t

LINEARITY

ERROR

6781-205

Figure 2-30. Waveform alignment for the Linearity measurement (dimension A should be the same at

both ends).
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8781-203

Figure 2-31. A14 Timebase board (High Speed Linearity) adjustment location.
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Part 25 —Sweep Timing Accuracy

5 ns Timing Adjustment
Setup
( 11302 °=® \
Signal Time Mark
Stand- Generator
ardizer
ool T
A\ J
Coaxial
&aé:/r

Perform the following:
Install the top and bottom covers on the mainframe.
Vert or Horiz Aux In

Signal Standardizer
U SR
POSIION .o vv et iiimnaaeaaataeeeearaaeaceosnannnunnnns 12 o’clock
AmPlItude .. ..o 8 o’clock

Time Mark Generator
k MATKEDS . ovoetieeeeeeeaaeaineeanantnenaaaaae s 10 U

Start the test timing_Sns. Follow the instructions given on the PC. Note:

Procedure a.
Each iteration takes about one minute.
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Part 25— Sweep Timing Accuracy

Main Sweep 1 ns Timing Adjustment

Setup (
11302

O O

Coaxial__y» RF Synthesizer
Cable

Output

Perform the following:

Install the top and bottom covers on the mainframe.
Signal Standardizer

Test ..o Vert or Horiz Aux In
Position ....... ... .. ... .., AN 12 o’clock
Amplitude ....... ... 8 o’clock
RF Synthesizer
Frequency ............. ... ... L. PP 500 MHz
\ Amplitnde ....... ... ... 200 mV xmsj
Procedure a.  Start the test a_swp_lin. Follow the instructions given on the PC.
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Delayed Sweep 1 ns Timing Adjustment

Setup

Procedure

a.

( 11302

K Amplitude .. ..o

Signal

/
Stand-
ardizer
N Aux

in
XX

Coaxial __yp» RF Synthesizer aF
Cable Output
\.
Perform the following:
Install the top and bottom covers on the mainframe.
Signal Standardizer
3 S G Vert or Horiz Aux In
POSIION . vvteeteeeeeeeseaeiiiiiaaeseseaannans 12 o’clock
Amplitude ... 8 o’clock
RF Synthesizer
FIEQUENCY ... .vvoerei et aee et 500 MHz
200 mV mms

~

Start the test b_swp_lin_lns. Follow the instructions given on the PC.
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Delayed Sweep 500 ps Timing Adjustment

Setup (
11302

P Signal
Stand-
ardizer

Aux

ee®

O O

Coaxial__y» RF Synthesizer
Cable

Output

.

Perform the following:
Install the top and bottom covers on the mainframe.

Signal Standardizer
Test o e Vert or Horiz Aux In
Position ...... ... .. e 12 o’clock
Amplitude . ... ... 8 o’clock
RF Synthesizer
Frequency .......... i 500 MHz
k Amplitude ... ... .. ... 200 mV rms/
Procedure a.  Start the test b_swp_lin_500ps. Follow the instructions given on the PC.
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Part 26 — Delta Delay Accuracy

Description

Setup

Procedure

This test checks the accuracy of measurements made with the delayed (window)
sweep circuit.

11302
Signal Time Mark
Stand- Generator
ardizer
Aux
in
(OJOIO) Output
O O ®
Coaxial __y» RF Synthesizer
Cable o
i

The top and bottom mainframe covers must be installed for this test.
Signal Standardizer

i U SRS R Vert or Horiz Aux In

POSILION .« .ot e tieetiie e en e 12 o’clock

Amplitude .. ... 9 o’clock
RF Synthesizer

4 )

K Amplitude .. ....oii 200 mV rmsj

a.  In this test two waveforms are displayed at each of six times/division. At each
time/division you are asked to set the appropriate generator frequency, then

adjust Delay2 of the Window2 waveform until it overlays the Windowl1
waveform. If the waveforms are initially overlaid, appearing as only one
waveform, then no adjustment of Delay2 is necessary.

For the slower sweep speeds using the Time Mark generator, the two

waveforms actually appear as spikes or “blips” on alternate sweeps. The spikes

must be overlaid by noting their positions on alternate sweeps, adjusting
Delay 2, then watching for the result on the following alternate sweeps.

b.  Start the delta_delay_acc test and follow instructions on the PC. When
prompted to set the Time Mark Generator frequency, disconnect the RF
Synthesizer and connect the Time Mark Generator.

Checks and Adjustments — 11302 Service Reference
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Part 27 — Probe Skew Range

Description This test checks the probe skew system.

Setup / ] \

11302

|

O

The top and bottom mainframe covers may be on or off for this test.
Signal Standardizer

Test ..o Vert or Horiz, + Step
RepRate ...... ... 1 MHz
Position ........ ...l 2 o’clock
k Amplitude ........ .. 12 o’clock/
Procedure a.  Start the test probe_skew_adj_rng. Follow the instructions given on the PC.

2-96 Checks and Adjustments — 11302 Service Reference



Part 28 — Vertical High Frequency Response

Description This procedure examines the Vertical High Frequency Gain, Counter View Step
Response, and Vertical Step Response. If any of these checks fail then the Vertical
Amplifier adjustments at the end of this procedure Part must be performed. Any
Vertical Amplifier adjustments require that the checks be repeated.

Measurement Limits The specifications for frequency range versus amplitude roll off are given in

Table 2-3.
TABLE 2-3
11302 Vertical Gain
Frequency Range Amplitude (% of 6 MHz)
150-200 MHz 88.5%
201-250 MHz 87.0%
251-300 MHz 87.0%
301-350 MHz 87.0%
351-400 MHz 82.0%
401-500 MHz 76.5%
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Part 28 — Vertical High Frequency Response

Vertical High Frequency Gain

Setup

Procedure

( 11302 =@ g \

K Amplitude ... ... . e 250 mV ranJ

AHX
OXOXO) LOXOXO)

/ Signal | Signal
Stand- | Stand-
ardizer jardizer

O

RF Synthesizer RE
Coaxial Output

Cable L ‘?_

Initialize the oscilloscope’s settings, then perform the following:
Install the top and bottom covers on the mainframe, then allow a 10 minute
warm-up before starting the Procedure portion.
Left Signal Standardizer

Test. ..o Vert or Horiz Freq Resp
Center Signal Standardizer

Test. ..o Vert or Horiz Freq Resp
Oscilloscope Mainframe

WAVEFORMmenu ..., Scope

RF Synthesizer
Frequency ........... i 6 MH:z

Adjust the left Signal Standardizer for a centered 6 division waveform. The
waveform should be a solid band across the screen. Verify that the CW light
on the Signal Standardizer is on. If the light is off, the signal from the RF
Synthesizer is either too low or high.

Press the CURSORS button and select Vertical Cursors. Position the cursors
to the top and bottom of the waveform and touch Set Ref. The reference
value indicated at the bottom of the screen should be between 5.9 and 6.1
divisions.

Select % dB and Tracking (both should have On status). Observe that the
AVert readout at the left of the screen indicates AVert = 100%.

Adjust the left and right Cursor knobs to center the Cursors around the
waveform and to set AVert equal to 88.5%, the first Amplitude entry in Table
2-3.
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