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General Information

The 11802 Digital Sampling Oscilloscope Service Reference manual is designed
for use by qualified service personnel. it contains information necessary to check,
troubleshoot, and maintain the 11802 Digital Sampling Oscilloscope.

Troubleshooting is primarily based upon internal power-on diagnostics. These
diagnostics isolate problems to the field replaceable unit (FRU) level. Defective
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 oscilloscope.

First-time users are encouraged to read Introducing the 11802 Digital Sampling
Oscilloscope. This is a tutorial manual that will help you to leam the basic
functions of the oscilloscope.

This section gives safety information and information about installing and
removing a sampling head, applying power, proper environmental conditions,
shipping the oscilloscope, and instrument options.

11802 Service Reference Manual 1-1



General Information

Safety Summary

This general safety information is directed to operators and service personnel.
Specific wamings and cautions will be found throughout the manual where they
apply, but may not appear in this summary.

Terms in Manuals

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

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

Terms on Equipment

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

DANGER on equipment means a personal injury hazard immediately accessible
as one reads the marking.

Symbols in Manuals

®

Static Sensitive Devices

Symbols on Equipment
DANGER Protective ATTENTION
High Voltage ground (earth) Refer to
terminal manual
Power Source

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.

Grounding the Product

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

11802 Service Reference Manual



General Information

Danger Arising from Loss of Ground

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

Do Not Operate in Explosive Atmospheres

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

Do Not Service Alone

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

Use Care When Servicing with Power On

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

Disconnect the power before removing protective panels, soldering, or replacing
components.

CRT Handling

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 wom. 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.

Use the Proper Fuse

To avoid fire hazard, use only a fuse which is identical in type, voltage rating, and
current rating to the fuse specified in Section 5, Replaceable Parts list for your
product.

11802 Service Reference Manual ' 1-3



General Information

Sampling Head
Installation and
Removal

Sampling Head
Compartments

CAUTION

To avoid damage to the oscilloscope, set the ON/STANDBY switch to STANDBY
before installing or removing sampling heads.

The SD-Series sampling head slides into the one of the front panel compartments
of the 11802 Digital Sampling Oscilloscopes. The figure below shows the front
panel of the 11802 Digital Sampling Oscilloscope and the iocations of the
sampling head compartments.

11802

—
LLLELL,

o0k

|l'ﬂ[9J Lz]|

Figure 1-1 — Sampling Head Compartments in the 11802 Digital Sampling
Oscilloscope

With the ON/STANDBY switch set to STANDBY, place the sampling head in a
compartment and slowly push it in with firm pressure. Once the sampling head is
seated, tum the lock-down screw to tighten the sampling head in place.

Never install or remove a sampling head when the ON/STANDBY
switch is ON.

To remove the sampling head, set the ON/STANDBY switch to STANDBY. Tum the
lock-down screw to loosen the sampling head, and then slowly pull out the
sampling head.

1-4
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Power Information The rear panel LINE VOLTAGE SELECTOR allows you to select eithera 115V or
230 V (48 to 440 Hz) nominal supply source. The 6 A, 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 exceed the maximum rated operating voftage, 250 V.

Before making connection to the power source, check that the LINE
VOLTAGE SELECTOR is set to match the voltage of the power
source, and has a suitable two-pole, three-terminal grounding-type

plug.

GROUNDING. This oscilloscope is safety Class 1 equipment (IEC
designation). All accessible conductive parts are directly connected
through the grounding conductor of the power cord to the grounded
(earthing) contact of the power plug.

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 interruption of the grounding connection can create an electrical
shock hazard.

For electric shock protection, the grounding connection must be
made before making connection to the oscilloscope’s input or
output terminals.

Power Cord A power cord with appropriate plug configuration is supplied with each

Information oscilloscope. Table 1-1, Power-Cord Conductor Identification, gives the
color-coding of the conductors in the power cord. If you require 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

11802 Service Reference Manual 1-5
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Memory Backup There are four self-contained power sources within the oscilloscope that allow the
Power retention of volatile memory upon loss of the AC power source. These
self-contained power sources provide memory backup power for the following
purposes:

m to retain front panel settings and to continue recording the number of hours of
oscilloscope on-time and power-on sequences

m  to retain stored settings and stored trace descriptions
m  to retain Time & Date parameters

= to retain Time Base Cal Constants (these are regenerated automatically if
lost)

The self-contained power sources have a nominal shelf life of approximately five
years.

Operating The following environmental requirements are provided so that you can ensure
Environment proper functioning and extend the operation of the oscilloscope.

Operating Temperature

The oscilloscope can be operated where the ambient air temperature is between
0° 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 Requirements

The fan draws air through the side panels of the oscilloscope and blows air out
through the rear to cool the oscilloscope. To ensure that this cooling process
occurs properly, allow at least two inches clearance on both sides and the rear of
the oscilloscope. The top and bottom of the oscilloscope do not require
ventilation clearance.

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

CAUTION

IAMAAA
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Reference Standards &

Plug Configuration Usage (Max Rating) Certification Option #
1ANSI C73.11
2NEMA 5-15-P
North American 3
125 V/6 A IE’% 33 Standard
11CSA
3ICE 83
European 4CEE (7), Il, IV, VII Al
220V/6 A 8VDE
9SEMKO
United Kingdom 3|EC 83 A2
240 V/6 A 5BSI 1363
Australian 6AS C112 A3
240V/6 A 12ETSAF
1ANSI C73.20
North American N ag
250 V/10 A 10UL
' 11CSA
Switzerland
240 V/6 A TSEV AS

1ANSI—American National Standards Institute
2NEMA — National Electrical Manufacturers’ Association
3JEC —International Electrotechnical Commission

4CEE — International Commission on Rules for the Approval of Electrical Equipment

5BSI—British Standards Institute

6AS —Standards Association of Australia

7SEV —Schweizevischer Elektrotechischer Verein
8yDE —Verband Deutscher Elektrotechniker

9SEMKO — Swedish Institute for Testing and Approval of Electrical Equipment

10yL — Underwriters Laboratories
11CSA—Canadian Standards Association
12ETSA — Electricity Trust of South Australia

11802 Service Reference Manual



General Information

Packaging for
Shipment

If the oscilloscope is to be shipped for long distances by commercial
transportation, it should be packaged in the original manner. The carton and
packaging material in which your oscilloscope was shipped should be saved and
used for this purpose.

Also, if the oscilloscope is to be shipped to a Tektronix service center for service
or repair, attach a tag to the oscilloscope showing the following:

= Owner of the oscilloscope (with address)
= Name of person to contact at your firm
= Complete oscilloscope type and serial number

m  [f possible, fumish complete system firmware versions as displayed in the
Instr Options pop-up menu selected from the UTILITY major menu

m A description of the service required

If the original packaging is unfit for use or not available, package the
oscilloscope as follows:

[] step 1: Obtain a corrugated cardboard shipping carton with a 375-pound
test strength and having inside dimensions at least six inches greater than the
oscilloscope dimensions. This allows for cushioning.

[] step2: wrap the oscilloscope with polyethylene sheeting or equivalent
material to protect the finish.

[C] step3: Cushion the oscilloscope on all sides by tightly packing dunnage or
urethane foam between the carton and the oscilloscope, allowing three
inches on each side.

[] step 4: Seal the carton with shipping tape or with an industrial stapler.

[] step5: Mark the address of your local Tektronix service center and your
return address on the carton in one or more prominent locations.

1-8
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General Information

Instrument Your oscilloscope may be equipped with one or more instrument options. A brief
Options description of each available option is given in the following discussion. Option
information is incorporated into the appropriate sections of the manual. Refer to
the Table of Contents for the location of option information. For further information
and prices of instrument options, see your Tektronix Products Catalog or contact
your local Tektronix service center.

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

Option A1 —replaces the standard power cord with the Universal European 220 V
type power cord.

Option A2—replaces the standard power cord with the United Kingdom 240 V
type power cord.

Option A3 —replaces the standard power cord with the Australian 240 V type
power cord.

Option A4 —replaces the standard power cord with the North American 250 V
type power cord.

Option A5 —replaces the standard power cord with the Switzerland 240 V type
power cord.

Option 25 —adds the PEP 301 Systems Controller and instrument drivers.

11802 Service Reference Manual 1-9
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Checks and Adjustments

This section contains procedures to check electrical specifications, examine
measurement limits and to manually set all intemnal adjustments listed in

Table 2-1. This procedure provides a logical sequence of check and adjustment
steps intended to retum the oscilloscope to specified operation following repair,
or for performing a comprehensive performance verification procedure to verify
that the oscilloscope meets specifications. To functionally test the oscilloscope,
simply perform the checks and examines for the parts in Table 2-1 which have a
“yes” indication in the Functional Test column. The Specifications or
Measurement Limits are given at the beginning of each part. Refer to the 77802
Digital Sampling Oscilloscope User Reference manual for more information about
specifications and oscilloscope operation. Then, the setup provides information
concerning test equipment setup or interconnection. Refer to Table 2-2 for more
information conceming test equipment used in the setups.

Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Test

Part and Description Measurement Specifications Adjustments Functional
Limits (Example) (Check) (Adjust) Test
Part 1 Power-On Diagnostics  none none none yes
Part 2 Extended Diagnostics none none none yes
Part 3 Power Supply no
Voltage Supply +4.85Vto none none
’ +5.25V
Voltage Reference +5.15Vto none R800 +5.2 V Ref
+525V for +5.20V
Regulator Reference +9.95Vto none R730 + 10V Ref for
+10.05V +10.00 V
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Checks and Adjustments

Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Test (cont)

Part and Description Measurement Specifications Adjustments Functional
Limits (Example) (Check) (Adjust) Test

Part 4 Display no

Vertical Size +0.050 inch none = R202 Main Brite
. . . until raster

Horizontal Size 4-0.050 inch none appears

Vertical Linearity 3.7 £0.4 lines/ none m R620 Horiz Hold

Horizontal Linearity half inch none ;‘_"';‘lj dﬁg?%t\:;?e

5.6 10.6 lines/ display

half inch = R530 Vert Hold

so bottom line at
bottom of raster

u R520 Vert Pos
and R120 Vert
Size to align grid
with index
bumps

» R541 Horiz Lin,
R621 Horiz Size,
and R540 Horiz
Pos for optimum
overall linearity
and position

m R202 Main Brite
until retrace lines
just extinguished

m R100 Focus for
optimum overall
focus

Part 5 Real Time Clock 1,000,000 us Real Time Clock for no
+5 us 1,000,000 us

Part 6 Vertical Reference Volt- none 5 4200 pV and none no
age -5 4-200 Vv

Part 7 Horizontal Reference none 2000,000 kHz none no
Clock +5 kHz

Part 8 Vertical Input Offset none +2mv none no

Part 9 Vertical Accuracy

Vertical Gain none +1.2% none yes

Offset Accuracy none +2mv none yes

Vertical Linearity none +1% none no
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Checks and Adjustments

Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Test (cont)

Part and Description Measurement Specifications Adjustments Functional
Limits (Example) (Check) (Adjust) Test
Part 10 Vertical RMS Noise m <50 dB for none none no
20-200 mv/div
full scale
» <40 dB for
20 mv/div full
scale
Part 11 Time Base Accuracy ' yes
1 ns/division none +0.2% none ’
5 us/division none +0.1% none
100 ps/division none +2% none
10 ps/division none +10% none
1 ps/division none +25% none
Part 12 System Rise Time and yes
Calibrator Output Accuracy
System Rise Time none <18 ps none
Calibrator and System none <35 ps none
Rise Time
Calibrator Amplitude none 250 mV £10% none
Part 13 Triggering yes
1 GHz Sensitivity none 250 mV display none
800 MHz Sensitivity none : 150 mV display none
100 MHz Sensitivity none 50 mV display none
Trigger Pickoff yes
1 GHz Sensitivity none 1Vdisplay -  none
800 MHz Sensitivity none 600 mV display none
100 MHz Sensitivity none 200 mV display none
Part 14 internal Clock yes
Rise Time <3ns none none
Frequency 100 kHz +£1% none none
Duty Cycle 50% +1% none none
Part 15 Aberrations no
100 ns and up <1% none
4 nsto 100 ns <2% none
1nsto4ns <4% none
Onsto1ns <10% and =>7% none
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Checks and Adjustments

Test Equipment

The Table 2-2, Test Equipment, contains suggested test equipment for use in this
manual. Procedure steps are based on the test equipment examples given, but
other equipment with similar specifications may be substituted. Test results, setup
information, and related connectors and adapters may be altered by the use of

different equipment.

Table 2-2 — Test Equipment

Description Minimum Examples of Applicable
Specification Test Equipment
High Frequency Sine 250 MHz to 1000 MHz, TEKTRONIX SG 504 Leveled
Wave Generator Variable amplitude, Sine Wave Generator with
6 MHz reference a TM 500-Series Power
Module
Medium Frequency 250 kHz to 250 MHz, TEKTRONIX SG 503 Leveled
Sine Wave Generator  Variable amplitude, Sine Wave Generator with
50 kHz reference a TM 500-Series Power
Module

Sampling Head

SD-Series

Any Tektronix SD-Series
Sampling Head

Time Mark Generator

1 ns through 5 s
markers in a 1-2-5
sequence, at least

5 parts in 107 accuracy

TEKTRONIX TG 501 Time
Mark Generator with a
TM 500-Series Power
Module

Digital Voltmeter
(w/test leads)

<0.005% Accuracy

Fluke 8842A Digital
Voitmeter

Calibration Generator

DC output, 0.25%
accuracy 1.V output
amplitude

TEKTRONIX PG 506
Calibration Generator with
a TM 500-Series Power
Module

Calibration Step
Generator

TEKTRONIX 067-1338-0X
Calibraton Step Generator
(where X represents either
1, 2, 3, 5, or 6 depending on
the power supply appropri-
ate for your country)

Frequency Counter

1 Part in 1,000,000
Accuracy

TEKTRONIX DC 5010
Universal Counter/Timer with
a TM 5000-Series Power
Module

REV APR 1989
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Checks and Adjustments

Description

Table 2-2 — Test Equipment (cont)

Minimum
Specification

Examples of Applicable
Test Equipment

Test Terminal

Any GPIB (IEEE-1978)
controller, or ASClI
terminal equipped with
an RS-232-C port.
Requires compatible
RS-232-C serial inter-

Compagq Portable Il PC with
terminal emulation software

face cable
Coaxial Cable, 50 O 50 Q, 36-inch, male Tektronix Part 012-0482-00
(3 required) BNC connectors
Coaxial Cable, RF RF cable, 12 in., SMA Tektronix Part 174-1364-00

connectors

RF cable, 8.5 in., SMA
connectors

Tektronix Part 174-1120-00

Adapters

BNC female-to-male
Dual Banana

Tektronix Part 103-0090-00

BNC male-to-female
Dual Banana

Tektronix Part 103-0035-00

SMA male-to-BNC -
female (5 required)

Tektronix Part 015-1018-00

SMA male-to-BNC
female (3 required)

Tektronix Part 015-1018-00

Power Divider, 50 Q

6 dB load isolation,
50 Q, SMA connectors

Tektronix Part 015-1014-00

Termination, 50 Q

Impedance, 50 Q;
accuracy, within 2%;
connectors, SMA

Tektronix Part 015-1022-00

Attenuator, 10X

20 dB attenuation,
50 Q, one male and
one female

Tektronix Part 011-0059-02

Power Supplies
Troubleshooting

TEKTRONIX 067-1264-00
Extended Diagnostics

Fixture 11000-Series Power
Supplies troubleshooting
fixture
Probe, 10X Attenuation 10X TEKTRONIX P6106A
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Checks and Adjustments

Table 2-2 — Test Equipment (cont)

Description

Minimum Examples of Applicable
Specification Test Equipment
Alignment Tool Plastic hex Tektronix Part 003-0301-00

Insulated slot

Tektronix Part 003-0675-01

Square Tip (ceramic)

Tektronix Part 003-1400-00

Magnetic Screwdriver Flolder for Torx head Tektronix Part 003-0293-00
ips

Torx Head Screwdriver #10 tip Tektronix Part 003-0814-00
#15 tip Tektronix Part 003-0966-00
#20 tip Tektronix Part 003-0866-00

External Loopback RS-232-C connector Tektronix Part 013-0198-00

Connector

Shorting Strap Two alligator clips on a

short pigtail conductor

Integrated Circuit
Extracting Tool

IC Insertion-Extraction
Pliers, 28-pin type

General Tool P/N U505BG or
equivalent

Board Removal Tools

Straight-slot screw-
driver, large

Torx head screwdriver.
T-7, T-8, T-10, T-15,
T-20, T-25

Allen (hex) Wrench,
1/16-iNCh

Nutdrivers, 3/,¢-inch,
1/4-inch, 7/,¢-inch

Needle-nose pliers

Small Ruller

1/, half inch rullings
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Checks and Adjustments

Using These Some parts begin with a setup illustration that shows what test equipment is
Procedures needed and how to connect it. The other parts require only a calibrated SD-Series
Sampling Head. Refer to the Table 2-2, Test Equipment, on the preceding pages
for an example of the test equipment for each part.

Conventions in this Manual
In these procedures, the following conventions are used:

m  CAPITAL letters within the body of text identify front panel controls, indicators,
and connectors on the oscilloscope (for example, MEASURE) and sampling
head.

= Bold letters identify menu labels and display messages.

= Initial Capital letters identify connectors, controls, and indicators (for
example, On) on associated test equipment.

m  In some steps, the first word is italicized to identify a step that contains a
performance verification and an adjustment instruction. For example, if Check
is the first word in the title of a step, an electrical specification is checked. If
Adjust appears in the title, the step involves an electrical adjustment. If
Examine is the first word in the title, the step concerns measurement limits
that indicate whether the oscilloscope is operating properly; these limits are
not to be interpreted as electrical specifications.

Menu Selections and Measurement Techniques

Details on measurement techniques and instructions for making menu selections
are generally not included in this procedure. Comprehensive descriptions of
menus and oscilloscope features are located in the 77802 Digital Sampling
Oscilloscope User Reference Manual.

Tutorial Manual

The tutorial manual, Introducing the 11802 Digital Sampling Oscilloscope, is
strongly recommended to familiarize the first-time user with oscilloscope controls
and features.

Calibrating a Sampling Head

Prior to performing Parts 8, 9, 10, 12, and 15 the sampling head must be
calibrated for loop gain and offset null.
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Checks and Adjustments

Setup to Calibrate a Sampling Head

11802

OO Ll

| [elle] [¢J I

12" RF Cable
0o

50 Q) Termination
(not connected yet)

(not connected Yet) Demmmmmd

Setup to Calibrate a Sampling Head

Procedure to Calibrate a Sampling Head
[] step 1: Perform the following settings in the order listed.

11802 Oscilloscope

ON/STANDBY switch .......... ..., ON
UTILITYbutton .. ... e e press
Initialize ......... ... .. ... touch
Samplinghead................. ... ... no settings required

[] step2: Press the ENHANCED ACCURACY button.
[] step 3: Touch Loop Gain.

[] step 4: Touch the channel number to be calibrated and then Automatic
Calibrate in the Loop Gain Calibration pop-up menu.

[] step5: Connect the CALIBRATOR output to the sampling head input
channel to be calibrated.

[] step 6: Touch Proceed and then Store Constants in the Loop Gain
Calibration pop-up menu.

[] step 7: Disconnect the CALIBRATOR from the sampling head input.

[] step 8: Touch Offset Null in the ENHANCED ACCURACY major menu and
then Automatic Calibrate in the Offset Nulling pop-up menu.

[] step9: Connect a 50 Q termination to the sampling head input.

[] step 10: ouch Proceed and then Store Constants in the Offset Nulling
pOop-up menu.

[] step 11: Touch Exit.
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Checks and Adjustments

Repeat Steps 1 through 11 for all sampling head compartments and channels
being tested.

Whenever the oscilloscope is powered-off, (that is, when in the ON/STANDBY
switch is set to STANDBY or the PRINCIPAL POWER SWITCH is set to OFF)
perform Steps 1 through 11 to calibrate the sampling head before performing
Parts 8, 9, 10, 12, and 15.
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Part 1
Power-On
Diagnostics

This part must be performed within the ambient temperature range of + 18° and
+28°C to assure that the oscilloscope operates properly.

Setup to Power-On Diagnostics

11802

OO e

t
(o (o) | il
yet)

Setup to Perform Power-On Diagnostics

Procedure to Power-on Diagnostics
[] step 1: Perform the following settings in the order listed:

11802 Oscilloscope _
ON/STANDBY switch ..................cciiiinnn... STANDBY
Samplinghead............... ... ... ... ... Not installed yet

[] step2: Remove the top and bottom covers from the oscilloscope (unless
you are only performing a functional test).

[] step 3: Install an SD-Series sampling head into the left compartment.

[C] step4: With the oscilloscope’s rear panel PRINCIPAL POWER SWITCH set
to OFF, connect the oscilloscope to a suitable power source.

[] step5: Set the rear panel PRINCIPAL POWER SWITCH to ON and then the
oscilloscope’s front panel ON/STANDBY switch to ON.

When the oscilloscope is first installed, the rear panel PRINCIPAL POWER
SWITCH should be set to and remain in the ON position. Then, use the front
panel ON/STANDBY switch to perform all subsequent power switching.

[] step6: Power-on the following test equipment, so that it is warmed up with

the oscilloscope to be tested. A complete list of test equipment is listed in
Table 2-2, Test Equipment.

m  Digital voltmeter

= HF sine wave generator

m  Time mark generator

»  Medium frequency sine wave generator
m  Calibration generator

m  Calibration step generator

2-10
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Checks and Adjustments
Part 1 Power-On Diagnostics

Diagnostics —each time the front panel ON/STANDBY switch is set to ON, the
oscilloscope performs Kemel diagnostics on its microprocessor subsystems,
followed by Self-Test diagnostics on most all of its major circuits. Failures from
either of these two sets of diagnostics may cause the oscilloscope to enter the
Extended Diagnostics menu as described next in this part.

When Kemel diagnostics begin the Diagnostics in Progress and Comm Test in
Progress messages are displayed on the screen. If the oscilloscope is being
powered-on from a cold condition, then the diagnostics may be completed before
the CRT is warmed up and able to display these messages. Diagnostic routines
are then performed in parallel on each of the oscilloscope’s microprocessor
subsystems (Display, Executive, Time Base, and Mainframe Acquisition).
Following successful execution of their Kemel diagnostics, Acquisition
microprocessors attempt to communicate with the Time Base microprocessor and
the Time Base and Display microprocessors attempt to communicate with the
Executive microprocessor.

Successful completion of Power-on diagnostics is indicated by the start of
Self-Test diagnostics. A failure of Kemnel diagnostics will be indicated by the
message, Dsy Kernel Failure, or Comm Test in Progress displaying on the
screen (for Display kemnel failures) and/or by a single high-low beep and
illuminated menu button indicators (for Executive kernel failures).

Self-Test Diagnostics —begin by displaying Self-Test in Progress (when the
Display microprocessor has successfully communicated with the Executive
microprocessor). Pattemn changes on the display and the flashing of the display
indicate a test in progress. The Self-Test diagnostics are successfully completed
when the oscilloscope retums to normal operation. Any failures cause the
oscilloscope to produce a double high-low beep, and then to display the
Extended Diagnostics menu on the screen. Faulty field replaceable units (FRUs)
may then be identified by touching the (?)Help label. if any errors occur, record
the error codes for the failed circuit block(s), and then refer the oscilloscope to a
qualified service person.

Front panel controls are active during the Self-Test diagnostic sequence; and any
disturbance of these controls, causes a test failure. If such a failure occurs, the
oscilloscope automatically enters the Extended Diagnostics mode and displays
the Extended Diagnostics menu. Touch the Exit label twice in to remove this
menu. However, if the diagnostics detect a fatal fauit, it may not be possible to
exit the menu.

Completion of Power-on Diagnostics —is a message displayed when graticule
is displayed, and the front panel settings that were in effect at the last power-off
are restored, when the oscilloscope passes Power-on diagnostics (assuming that
the Extended Diagnostics menu was not displayed).
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Part 2 The Extended Diagnostics perform more extensive testing than do the Self-Test
Extended diagnostics. Extended Diagnostics is designed as a troubleshooting aid for

Diagnostics service personnel.

Setup to Invoke Extended Diagnostics

11802

o---_ g

OO Clowe

l[ﬂ@ [ﬂi

Setup to Invoke Extended Diagnostics

The oscilloscope should have entered the normal operating mode without any
diagnostic failures.

Perform the following steps to enter the Extended Diagnostics mode and run the
indicated tests. No inputs or I/O cables should be attached to the oscilloscope
for these tests.

Procedure to Invoke Extended Diagnostics
[O] step 1: Perform the following settings in the order listed:

11802 Oscilloscope

ON/STANDBY sWitCh . ........ .ot ON
Sampling head
SELECT CHANNEL On/Off . ... ... it Off

Turning the power off (that is setting the ON/STANDBY switch to
STANDBY or the PRINCIPAL POWER SWITCH to OFF) during the
execution of the Extended Diagnostic tests which deal with the
Executive processor’s NV RAM tests, may result in losing stored
settings, save trace descriptions, or other data stored in NV RAM.
However, this does not seriously affect oscilloscope operation.

CAUTION

[] step2: Press the UTILITY button.

[] step 3: Touch Diag/Self Test.

[] step 4: Touch Extended Diagnostics in Diag/Self Test pop-up menu.
] step5: Touch All and then Run to start the tests.
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Checks and Adjustments
Part 2 Extended Diagnostics

[] step6: Check that all tests have executed and have a Pass status.
[] step7: Touch the following selectors in order:

m Executive

= Block

s Input/Output

m  Area
n GPIB
= Routine

[[] Step 8: Touch Run to start the Intrpt Reset test.

I_:] Step 9: Touch Reset Status and then Run to start the test.

[[] step 10: Touch Data Lines and then Run to start the test.

[] step 11: Touch Interrupt and then Run to start the test.
All four tests should have executed and passed.

[] step 12: Touch Exit twice to exit Extended Diagnostics.
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Part 3
Power Supply

This part shows the setup and lists the procedure to check the measured voltage
supply, the voltage reference, and the regulator reference (see Fig. 2-1, 2-2,
and 2-3).

Measurement Limits
The measurement limits for this part are as follows:

m  the measured voltage supply must be within the limits of +4.85 V and
+5.25V

m  the voltage reference must be within +5.15V and +5.25V

m  the regulator reference must be within +9.95V and +10.05V

Setup to Examine Voltage Supply

11802

[5---_ (0]

————— e

JREL

(elle] (o]

Digital Voitmeter

(T N—

Low

cheInmmm

°dd

.

J63C on To +5V —1
A7 Display
Controller Board To Ground
" (see Fig. 2-1)

Setup to Examnine Voltage Supply

Procedure to Examine Voltage Supply

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Samplinghead ............ ... ... i, No settings required
11802 Oscilloscope . .. ..o ovvie i i No settings required
Digital voltmeter

Mode ... ... DC Voltage

[:] Step 2: Examine the digital voltmeter for a reading within the limits of
+4.85Vand +5.25V.

DO NOT attempt to optimize the power supply adjustment settings if
the reading is within the stated limits. Proceed to Part 4, Display.

2-14
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Checks and Adjustments
Part 3 Power Supply

Toeey

R

PRECAL:

PRENEIE PRI

PRI g e

Vv

ST
(P

eI 14D

AN AN AN

AV AV

P EE NN P2

PRI

+5V
Ground

J63C

Figure 2-1 — A7 Display Controller Board Test Point Locations
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Checks and Adjustments
Part 3 Power Supply

Setup to Examine/Adjust Voltage Reference

11802

Digital Voltmeter

O e—

e o) (o

A2A2 Control —_
Rectifier Board ¢ T° 17707

(see Fig. 2-2) To TP221

OO e,

N

Setup to Examine/Adjust Voltage Reference

Procedure to Examine/Adjust Voltage Reference

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed: :

11802 Oscilloscope

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

b. Remove the Power Supply module, following the instructions given under
Power Supply Module Removal in Section 3, Maintenance.

c. Create a short between test points TP830 and TP831 on the A2A2 Control
Rectifier board using a shorting strap.

d. Connect the Power Supply module to a suitable line power source.
e. Set the rear panel PRINCIPAL POWER SWITCH to ON.

Digital voltmeter

Mode ... DC voltage
........................................ Not used

Extreme caution must be used when making the following

adjustment.

[] step2: Examine the digital voitmeter for a reading of +5.20 V, within the
limits of +5.15 and +5.25 V.

DO NOT attempt to adjust the + 5.2 V Ref adjustment, if the reading
is within the stated limits. Proceed to Step 5.

O
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Checks and Adjustments
Part 3 Power Supply

TP221

[] step 3: Adjust +5.2 V Ref adjustment R800 on the A2A2 Control Rectifier
board for +5.20 V.

] step 4: Remove the digital voltmeter leads from the test points.
[] step5: Set the rear panel PRINCIPAL POWER SWITCH to OFF.
[ step 6: Disconnect the oscilloscope from the power source.
[] step7: Remove all test leads and the shorting strap.

[] step 8: Replace the Power Supply module following the instructions in
Section 3, Maintenance.

[] step9: Set the rear panel PRINCIPAL POWER SWITCH to ON, and the front
panel ON/STANDBY switch to ON.

R800

,— +5.2V
)/ Ref

TP701

h .

/—— TP831

\¥ TP830

Figure 2-2 — A2A2 Control Rectifier Board Test Point and Adjustment Locations
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Part 3 Power Supply

Setup to Examine/Adjust Regulator Reference

11802

Digital Voltmeter

H [
L

oW

OO e

N

—@)
(ks (o1 || (e
Ad To Ref

Regulator Test Point

Board To Com
(see Fig. 2-3) Test Point

Setup to Examine/Adjust Regulator Reference

Procedure to Examine/Adjust Regulator Reference
[] step 1: Perform the following settings in the order listed:

Samplinghead . ........ ... ... i Not used
11802 OSCIllOSCOPE . . . .ot i et i ee it No changes
Digital voltmeter

Mode ... e e DC Voltage

Extreme caution must be used when making the following

adjustment.

[] step 2: Examine the digital voltmeter for a reading of + 10.00 V, within the
limits of +9.95V and +10.05 V.

DO NOT attempt to adjust the + 10 V Ref adjustment R730, if the
reading is within the stated limits. Proceed to Step 4.

l:l Step 3: Adjust +10 V Ref adjustment R730 on the A4 Regulator board for
+10.00 V.

[] step 4: Remove the test leads.

[] step5: Repeat Part 1, Power-On Diagnostics.
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Checks and Adjustments
Part 3 Power Supply
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Figure 2-3 — A4 Regulator Board Test Point and Adjustment Locations
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Part 4 This part shows the setup and lists the procedure to examine/adjust the A8 CRT
Display Driver board (see Fig. 2-4).

The adjustments in this part only affects the visual aspects of the CRT

@ display and are to be made only when the CRT or A8 CRT Driver
board components are replaced. These adjustments do not affect
oscilloscope accuracy since all measurements are made on the
acquired data, not the displayed data. Unless alignment or

brightness difficulties are apparent, proceed to Part 5, Real Time
Clock.

Measurement Limits
The measurement limits are set on the CRT as follows:

m \Vertical size is adjusted within 2-0.050 inch of tic marks on the edges of the
CRT bezel.

m  Horizontal size is adjusted within 4-0.050 inch of the tic marks on top and
bottom edges of the bezel.

= Vertical linearity is 3.7 0.4 lines per half-inch, using interally-generated
horizontal lines.

m  Horizontal linearity is 5.6 1-0.6 lines per half-inch and is adjusted for the
optimum appearance using intemally generated vertical lines.

Setup to Examine/Adjust A8 CRT Driver Board

11802 )

(Ca---_ [0OJ

choInmmm

[TeXe) (o]

Setup to Examine/Adjust A8 CRT Driver board

Extreme caution must be used when making the following

adjustment.

N
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Checks and Adjustments
Part 4 Display

Procedure to Examine/Adjust A8 CRT Driver Board

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

11801 Oscilloscope . . .....cvvvi i No settings required
Samplinghead..............coiiiiiiiat, No settings required

[] step2: Remove the two screws in the CRT protector shield and then the
shield.

[] step 3: Adjust Main Brite adjustment R202 on the A8 CRT Driver board
clockwise until the raster appears.

[] step 4: Adjust Horiz Hold adjustment R620 and Vert Hold adjustment R530
A8 CRT Driver board so that a stable display appears on the screen.

[] step5: Press the UTILITY button.

[] step 6: Touch Extended Diagnostics in the UTILITY major menu and then
Yes in the Extended Diag Verification pop-up menu.

[[] step7: Touch Area and then Verify.
[] step 8: Touch Routine and then Soft Keys.
[] step9: Touch Run (a.grid pattern will fill the display area).

[] step 10: Adjust Vert Hold adjustment R530 so that the bottom line is at (or
near) the bottom of the raster.

[] step 11: Adjust Vert Pos adjustment R520 and Vert Size adjustment L120 A8
CRT Driver board to align the grid with the index bumps along the inside
vertical edge of the front panel bezel. There are three indexes along each
side: one at each of the two comers and one in the center. To eliminate any
parallax error, look directly into the CRT, align the top of the grid display with
the top vertical index, the bottom of the grid with the bottom index, and the
grid centerline with the center index. Optimize the settings of R520 and L120
for the optimum overall alignment.

[] step 12: Touch Exit once to remove the grid pattern.
[] step 13: Touch Exit twice.

[] step 14: Touch Extended Diagnostics in the UTILITY major menu and then
Yes in the Extended Diag Verification pop-up menu.

[] step 15: Touch Block and then Front Panel.
(] step 16: Touch Area and then Verify.

[[] step 17: Touch Routine and then Soft Keys.
[] step 18: Touch Run in the UTILITY major menu.

[] step 19: Use a small ruler (or piece of paper with a one-half inch increment
marked on the edges) to measure the number of horizontai lines within
0.5 inches of the top, center, and bottom of the screen. (Count both the light -
and heavy lines.)
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Checks and Adjustments
Part 4 Display

] step 20: Examine the number of horizontal lines within a half-inch increment,

of the top, center, and bottom of the screen (do not count the first line) to be
from 3.3 to 4.1 lines.

(] Step 21: Adjust Horiz Lin adjustment R541, Horiz Size adjustment R621, and
Horiz Pos adjustment RS540 A8 CRT Driver board for optimum overall linearity
and position. Use the horizontal indexes along the top and bottomn of the front
panel bezel to align the grid by the same method used in Step 11.

[] step 22: Examine the number of vertical lines per half-inch at the top, center,
and bottom of the screen to be 5.6 1-0.6 lines.

[] step 23: R621 Horiz Size, R541 Horiz Lin, and R540 Horiz Pos interact and

therefore you may need to repeat Step 22 until R621, R541, and R540 are
adjusted properly.

[] step 24: Touch Exit.

] step 25: Adjust Main Brite adjustment R202 counter-clockwise until the
retrace lines are just extinguished.

[] step 26: Touch Exit twice.

[] step27: Touch Instr Options in the UTILITY major menu and then Display
Intensity in the Instrument Options pop-up menu.

O Siep 28: Use either control knob to set the display intensity to 100%.

[] step29: Adjust Focus adjustment R100 A8 CRT Driver board for optimum
overall focus.

[] Step 30: Set the control knob for normal intensity (approximately 70%).
[] step 31: Replace the CRT protective shield.
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Checks and Adjustments
Part 4 Display
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Figure 2-4 — A8 CRT Driver Board Adjustment Locations
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Part5 This part verifies the correct operation and accuracy of the oscilloscope’s
Real Time Clock input/output systems (see Fig. 2-5).

Measurement Limits
The measurement limit for the real time clock is 1,000,000 us 45 pus.

Setup to Examine/Adjust Real Time Clock
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Setup to Examine/Adjust Real Time Clock

Procedure to Examine/Adjust Real Time clock

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed.

11802 Oscilloscope
a. Set the front banel ON/STANDBY switch to STANDBY.

b. Remove the L bracket on the front of the card cage.
c. Remove both plastic retaining strips from the top of card cage.

d. Remove the A17 Main Processor board, and then place it in the fourth
slot from the outer edge.

e. Remove the A29 Memory Expansion board, and then place it in the third
slot.

f.  Remove the A14 Input/Output (I/O) board, and then place it in second
slot.

Move the A18 Memory board from the first slot to the fifth slot.
h. Reconnect all the cables to A14 I/O board.
i. Setthe oscilloscope front panel ON/STANDBY switch to ON.
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Checks and Adjustments

Part 5 Real Time Clock
Frequency counter
1Y, o 1o [ Period
L1 7o 1= ST DC
SlOPE Lo e - (negative)
TIME BaSE ..o oottt it e e e 1 MHz

[ step2: Press the UTILITY button.

[ step 3: Touch Diag/Self Test.

[] step 4: Touch Extended Diagnostics in Diag/Self Test pop-up menu.

[] step5: Touch Extended Diagnostics and then Yes in the Extended Diag
Verification pop-up menu.

[] step 6: Touch the following selectors in the order given:

Block
Input/Output
Area

Real Time Clk
Routine
Calibrate

Run

[] step 7: Examine that the frequency counter reads within the limits of
999,995 ps and 1,000,050 ps.

DO NOT attempt to optimize the adjustment setting if the period is
within the stated limits. Proceed to Step 7.

[] step 8: Adjust the Real Time Clock adjustment C510 for 1,000,000 ps.

[[] step9: Remove the frequency counter from the power module and replace it
with the medium frequency sine wave generator.

[] step 10: Replace the circuit boards (rearranged in Step 1) to their original
positions.
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Checks and Adjustments
Part 5 Real Time Clock

C510
TP310 Ground Real Time
Clock

i IR I

L

Figure 2-5 — A14 1/0O Board Test Point and Adjustment Locations
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Part 6 This part checks that the vertical reference voltage is at 45 V at J63C on the A26
Vertical Reference M/F Acquisition Interconnect board (see Fig. 2-6).

Voltage
Specifications

The measured voltage must be within the limits of 5V 42200 uV and -5V
4200 V.

Setup to Check Vertical Reference Voltage

11802

OJLO [;‘LLLLLL:

Digital Voltmeter
—@ H [
[ 3] [

A26 MIF Acquisition ) 10 E£5() —
Interconnect Board
(see Fig. 2-6) To GND

Setup to Check Vertical Reference Voltage

Procedure to Check Vertical Reference Voitage

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Samplinghead . .......... ... . .o i, No settings required
11802 Oscilloscope . . ......covvvii i, No settings required
Digital voltmeter

Mode .. ... DC Voltage

[] step2: Connect the digital voltmeter to the +5 (V reference) point and GND
on the A26 Mainframe (M/F) Acquisition Interconnect board.

[] step3: Check the digital voltmeter for a reading of +5 V == 200 pV.

[] step4: Connect the digital voltmeter to the -5 (V reference) point and GND
on the A26 M/F Acquisition Interconnect board.

[] step5: Check the digital voltmeter for a reading of -5 V == 200 uV.

If the reading noted in Steps 3 and 5 are outside the stated limits,
then servicing of the oscilloscope is required before continuing to
Part 7, Horizontal Reference Clock.
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Checks and Adjustments
Part 6 Vertical Reference Voltage

TN

AL

ATy

R +5 -5 GND

FR DI 2

33

[ ipren

;\/_/

Test Points

Figure 2-6 — A26 M/F Acquisition Interconnect Board Test Point Locations
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Part 7 This part verifies the correct operation and accuracy of the oscilloscope’s
Horizontal horizontal reference clock (see Fig. 2-7).

Reference Clock
Specifications

The specifications for the horizontal reference clock is 200,00 kHz == 5 kHz.

Setup to Check Horizontal Reference Clock

11802
U
-
-
-l
-
-
)] Frequency
_Q Counter
O el [ |
To Pin 9 10X Probe
A5 Time Base/ of U191

Controller Board .
iy To Pin 8
(See Flg. 2‘7) of U191

Setup to Check Horizontal Reference Clock

Procedure to Check Horizontal Reference Clock

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed.

11802 Oscilloscope
a. Setthe front panel ON/STANDBY switch to STANDBY.

b. Set the oscilloscope on its right side (as viewed from facing the front of
the oscilloscope).

c. Setthe oscilloscope front panel ON/STANDBY switch to ON.
Frequency counter

Mode ... .. Frequency A
1T 1= S AC
£5] o o 1= + (positive)
Attenuation .. ....... ... 1X
Termination ... ... .. 1 MQ
Samplinghead............ ... ... . .. L No settings required

[C] step2: Touch the 10X Probe to pin 9 and the ground probe to pin 1 of U191
on the A5 Time Base/Controller board.

[] Step 3: Check that the frequency counter reads within the limits of
199,995 kHz and 200,005 kHz.
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Checks and Adjustments
Part 7 Horizontal Reference Clock

VLT
R

S

OVETRVE

-

g

B ARLER IR

PRI

P

&7 g,

4

PR RN

o i

U191 Pin 9

Pin 8

Figure 2-7 — A5 Time Base/Controller Board Test Point Locations
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Part 8 This part checks the vertical input offset accuracy of the oscilloscope. The offset
Vertical Input is checked/set in the Mean measurement mode. If the sampling head has not
Offset been calibrated for loop gain and offset null since the last power-off (that is when
the ON/STANDBY switch is set to STANDBY or the PRINCIPAL POWER SWITCH is
set to OFF), then perform the Procedure to Calibrate a Sampling Head under
Using These Procedures earlier in this section.

Specification
The vertical input offset must be within 22 mV.

Setup to Check Vertical Input Offset

CH1 50 Termination
11802

00 Ll

Setup to Check Vertical Input Offset

Procedure to Check Vertical Input Offset

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed.

Sampling head

SELECT CHANNEL On/Off . . ... ... On
11802 Oscilloscope

TRIGGERbutton ...t press

Sourcepop-UpmMenU ...........coouniunennnn Internal Clock
Vert Offset: MX ... ... .. i ov
Vert Size: MX .. ... ... e 2 mvV/div
MEASUREbDbuUtON ........ ... . Press

Measurements pop-UPp MeNU . .. ....o.eninnenaenen... Mean
WAVEFORMbutton . ........ ... i press

Acquire Descpop-upmenu ............... Average N to On

[[] step2: Check that the trace is within one division of the horizontal
center-line and that the magnitude of Mean is <2 mV.

[] Step 3: Repeat steps 1 and 2 for all sampling head compartments in the
oscilloscope.

Proceed to Part 9, Vertical Accuracy only if Step 2 is within the stated
limits for all sampling head compartments.
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Part9 This part shows the setups and lists the procedures to check the vertical
Vertical Accuracy accuracy of the oscilloscope. If the sampling head has not been calibrated for
loop gain and offset null since the last power-off (that is when the ON/STANDBY
switch is set to STANDBY or the PRINCIPAL POWER SWITCH is set to OFF), then
perform the Procedure to Calibrate a Sampling Head under Using These
Procedures earlier in this section.

Specifications
The specifications for this part are as follows:

= the vertical gain must be within 1.2%
m  the offset accuracy must be within £2 mV

m the vertical linearity must be within 1%

Table 2-3 — Vertical Accuracy Systems Settings

Vert Size: M1 Calibration PG 506 Divisions of

Generator’s Calibration Vertical Deflection

Actual Generator

Amplitude Amplitude

_ Setting

200 mV/division 05V 10V 4-2.5 divisions
100 mV/division 0.25V o5V 4-2.5 divisions
50 mV/division 0.1V 02V +-2.0 divisions
20 mV/division - 05V 01V 4-2.5 divisions
10 mV/division 025V .05V +4-2.5 divisions
5 mV/division 01V .02V 4-2.0 divisions
2 mV/division .005V 01V 4-2.5 divisions

Note: The values in this table were chosen for use with the PG 506 Calibration
Generator. The Calibration Generator’s Actual Amplitude values are one-half of
the Amplitude dial setting. For example to get the desired 0.5 V DC signal for the
first test the Amplitude dial setting must be 1 V.
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Checks and Adjustments
Part 9 Vertical Accuracy

Setup to Check Vertical Gain

11802
El | (o= i ll
-
-
- e
-l
Calibration
I U D Generator
O Celte] [e] ] i
50 O
Tab Coaxial
Cable
(not connected yet) I §
Male BNC-to- ———/ T \— Female BNC-to-
Female Dual Red Male Dual
Banana Adapter Banana Adapter

Setup to Check Vertical Gain

Procedure to Check Vertical Gain

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Sampling head
SELECT CHANNEL On/Off . .. ... ... On
11802 Oscilloscope
TRIGGER Button

...................................... press
Mode ... . Auto
WAVEFORMbutton . ........ .. . oo press
Acquire Description
POP-UPMENU ... .vvvniiiinnennnnnn Average N to On
MEASUREbutton .......... ... ... i press
MeasurementS POP-UP MENU . . ..o vnevvnvnnennnn. Mean
Calibrationgenerator .. ................ovvn.. Not connected yet

[] step 2:  with no signal applied, touch the vertical icon, and then set Vert
Size: M1 from 200 to 2 mV/division. If the trace does not remain on the
horizontal centerline, then perform the following:

m  Press the ENHANCED ACCURACY button.

m  Touch the Offset Null and then Manual Calibrate in the Offset Nulling
pop-up menu.

m  Touch Offset Null:M1 and then Fine in the Knob Resolution pop-up
menu.

m Position the trace on the horizontal centerline with the offset knob.

[] step 3: Set the internal switch in the calibration generator to produce a DC
signal and then the Mode to Std Ampl.
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Checks and Adjustments
Part 9 Vertical Accuracy

O
O

O
O

O

O 0O OO0 O

O

O
[
O

Step 4: Set the Vert Size: M1 to 200 mV/div (refer to Table 2-3, Vertical
Accuracy System Settings for Vert Size: M1 settings on successive tests).

Step 5: Connect the DC signal from the calibration generator (refer to

Table 2-3, Vertical Accuracy System Settings for the correct PG 506
Calibration Generator Amplitude Setting for each test) through an adapter with
a male BNC-to-female dual banana and an adapter with a male dual
banana-to-female BNC to the channel input connector. The ground tabs on
the banana adapters must be matched together for a positive deflection.

Note: The process of averaging a DC signal to its peak amplitude can be a
tedious process. To accelerate this process, you can touch the horizontal
icon, and then turn the Main Pos knob one click. The trace will appear at its
final amplitude in a few seconds.

Step 6: Press the MEASURE button.

Step 7. Touch Mean and then set Data Interval to whole zone in the Mean
pop-up menu.

Step 8: Press the MEASURE button to observe the trace and verify that the
trace is +2.0 or +2.5 divisions from the centerline. (Refer to Table 2-3,
Vertical Accuracy System Settings for the correct amount of deflection for
each vertical size and amplitude setting.)

Step 9: Touch Compare and References, and then set Compare to on in
the Compare and Reference Values pop-up menu.

Step 10: Touch the Save Current Values as References selector.

Step 11: Reverse the connection between the two adapters shown in the
preceeding setup.

Step 12:  Verify that the trace is -2.0 or -2.5 divisions from the horizontal
centerline.

Step 13: Check that Amean in the MEASURE major menu is twice the
Calibration Generator’s Actual Amplitude Setting listed in Table 2-3, Vertical
Accuracy System Settings, +1.2%.

Step 14: Repeat Steps 4 through 13 for 100 through 2 mV/div; setting the
calibration generator to obtain 4-5 divisions total defection. (Refer to
Table 2-3, Vertical Accuracy System Settings for the correct Calibration
Generator’'s Amplitude Setting and the vertical defection specification for
each VERT SIZE: M1 test.)

Step 15. Disconnect the banana adapters from the oscilloscope and the
coaxial cable.

Step 16: Connect the coaxial cable to the DELAY LINE 1 INPUT through a
BNC-to-SMA adapter.

Step 17:  Connect the DELAY LINE 1 OUTPUT to the sampling head input
that was previously used through the 8.5 inch RF cable.

2-34

11802 Service Reference Manual



Checks and Adjustments
Part 9 Vertical Accuracy

[[] step 18: Check that Amean is one-half the Calibration Generator’s Actual

Amplitude value listed in Table 2-3, Vertical Accuracy System Settings,
+1.2%.

Setup to Check Offset Accuracy

11802
U | e} l -t d
-
-
-
- L] L] L]
= ®
(J Calibration
U U U Generator
_C 1
Q|| Celle] (o] %
Tab
(not connected yet)
Male BNC-to- -——/ T \——- Female BNC-to-
Female Dual Red Male Dual
Banana Adapter Banana Adapter
Digital Voltmeter
—@® Hi [ 1
L~@® Low
@

To Positive
Receptacle —1

To Negative
Receptacle

Setup to Check Offset Accuracy

Procedure to Check Offset Accuracy

[] step 1: Initialize the oscilloscope settings, then perform the following
_settings in the order listed:

Sampling head

SELECT CHANNEL ON/Off . .. ... On
11802 Oscilloscope
TRIGGERDuUttON ... ... ... e press
Mode ... .. e Auto
SOUICE ...ttt s Internal Clock
WAVEFORMbuUttON . . ... ... press
Acquire Description pop-upmenu ......... Average N to On
MEASUREbuUtton . ........ ... ... press
Measurements pop-upmenu........... vevaaas Mean
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Checks and Adjustments

Part 9 Vertical Accuracy
Calibrationgenerator . .......................... Not connected yet
Digital voltmeter
Mode ... ... . e DC Voltage

[] step2: Set Vert Size: M1 to 10 mV/div.

[] step 3: Set Vert Offset: M1 to 0 V. The trace should be at the center of the
screen. If the trace does not remain on the horizontal centerline, then perform
the following:

m  Press the ENHANCED ACCURACY button.

= Touch the Offset Null and then Manual Calibrate in the Offset Nulling
pop-up menu.

= Touch Offset Null:M1 and then Fine in the Knob Resolution pop-up
menu.

m  Position the trace on the horizontal centerline with the offset knob.

[] step4: Connect the 1 V DC signal (the PG 506 Calibration Generator’s
amplitude dial setting should be 2 V) from the calibration generator through
an adapter with a male BNC-to-female dual banana and an adapter with a
male dual banana-to-female BNC to the channel input connector and then set
the Mode of the calibration generator to Std Ampl.

[] step5: Unscrew the male BNC-to-female dual banana adapter receptacles
so that the small holes in the conductors are showing. Insert the positive
reference lead of the digital voltmeter into the positive receptacle (the one
opposite of the black ground tab) of the male BNC-to-female dual banana
adapter, and then screw the receptacle back into place until the digital
voltmeter’s lead is secure. Insert the ground lead of the digital voltmeter into
the negative receptacle of the male BNC-to-female dual banana adapter, and
then screw the receptacle back into place until the voltmeter’s lead is secure.

[] step 6: Touch Vert Offset: M.

[] step7: Touch 1 and then CHS in the Numeric Entry pop-up menu.
[C] step8: Touch Enter.

[] step9: Touch Vert Offset: M1.

[] step 10: Touch Fine in the Knob Resolution pop-up menu.

[] step 11:  Use the Offset knob to move the waveform to the center of the
screen.

[] step 12: Check that Vert Offset: M1 reading is within 42 mV of the digital
voltmeter’s reading.
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Checks and Adjustments
Part 9 Vertical Accuracy

Setup to Check Vertical Linearity

11802
U
-
-
-
-
-
(__,] Calibration
Generator
:b Output
Tab T\ Tab
(not connected yet)
Male BNC-to- _/ T N Female BNC-to-
Female Dual Red Male Dual
Banana Adapter Banana Adapter

Setup to Check Vertical Linearity

Procedure to Check Vertical Linearity

] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Sampling head

SELECTCHANNEL ONn/Off . ...... ..o On
11802 Oscilloscope
TRIGGERDUttON ... ... . i press
Mode ... Auto
SOUICe ......ovitiiiiiiii it Internal Clock
WAVEFORMbutton ......... .. ... o press
Acquire Description pop-upmenu ......... Average N to On
MEASUREDbutton ........ ... .. .. i press
Measurements pop-up menu . ...............ouunn. Mean
VertSize: M1 ... ... ... ... 100 mV/div
Calibrationgenerator .. .. ....................... Not connected yet

[] step2: Apply a 100 mV DC signal from the calibration generator.

Note: The process of averaging a DC signal to its peak amplitude can be a
tedious process. To accelerate this process, you can touch the horizontal
icon, and then turn the Main Pos knob one click. The trace will appear at its
final amplitude in a few seconds.

[] step 3: Press the MEASURE button

|:] Step 4: Touch the Mean selector in the Measurements pop-up menu, and
then set Data Interval to whole zone.

[] step5: Press the MEASURE button.
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Checks and Adjustments
Part 9 Vertical Accuracy

D Step 6: Touch Compare and References, and then set Compare to on.

|:| Step 7: When the trace has reached its peak amplitude, then touch Save
Current Values as References.

[] step 8: Reverse the connection between the two adapters shown in the
preceeding setup, and then record that A mean for later use.

Note: The process of averaging a DC signal to its peak amplitude can be a
tedious process. To accelerate this process, you can touch the horizontal
icon, and then turn the Main Pos knob one click. The trace will appear in a
few seconds at its final amplitude.

[] step9: Reconnect the adapters as configured in the preceeding setup, and
then apply a 250 mV DC signal from the calibration generator.

Step 10: When the trace has reached its peak amplitude, then touch Save
Current Values as References.

Step 11: Reverse the connection between the banana adapters, and then
record A mean for later use.

Step 12: Reconnect the adapters as configured in the preceeding setup, and
then apply a 500 mV DC signal from the calibration generator.

Step 13: Touch Save Current Values as References.

Step 14: Reverse the connection between the two adapters, and then record
the A mean for later use.

O OoOod O o O

Step 156 Check that for each A mean recorded, the

2 X Nominal DC voltage applied
A mean

abs| 1- X 100%

is <1%.

[[] step 16: Repeat all of Part 9 for all sampling head compartments in the
oscilloscope.
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Part 10 This part uses the RMS measurement function to measure the noise on the trace
System Vertical from a sampling head compartment. If the sampling head has not been calibrated
RMS Noise for loop gain and offset null since the last power-off (that is when the
ON/STANDBY switch is set to STANDBY or the PRINCIPAL POWER SWITCH is set
to OFF), then perform the Procedure to Calibrate a Sampling Head under Using
These Procedures earlier in this section.

Measurement Limits

The measurement limits for vertical linearity noise (relative to full scale) is <50 dB
at 20 mV/division to 200 mV/div full scale and <40 dB at 2 mV/division full scale.

Setup to Examine Vertical RMS Noise

CH1 50X Termination
11802

OO Lloww

Setup to Examine Vertical RMS Noise

Procedure to Examine Vertical RMS Noise

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Sampling head
SELECTCHANNELON/Off .. ... On
11802 Oscilloscope
DefTra ... . e press
M1 o e press
e e e press
AVG( .o press
1 1 press
) e press
EnterDesC . ... ...t press
TRIGGERbUttON . ... ... press
MOde ... e Auto
MEASUREbutton ... ... press
Measurements pop-Up MenuU . ..........ooivivnenn... RMS
RMSselector ............ ... touch
Datainterval ..................... ... . ... whole zone
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Checks and Adjustments
Part 10 System Vertical RMS Noise

] Step 2:  Examine that the RMS readout on the screen is <2 mV (=50 dB at
200 mV full scale).

[] Step 3: Repeat Steps 1 and 2 for each sampling head compartment.
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Part 11 This part shows the setup and lists the procedure to check the time base
Time Base Accuracy  accuracy.

Specifications
The specifications for the time base accuracy is as follows:

m  +0.2% at 1 ns/division
m  10.1% at 5 ps/division
m  $+2% at 100 ps/division
m  310% at 10 ps/division
m  +25% at 1 ps/division

Setup to Check Time Base Accuracy at 1 ns/div and 5 ps/div

Delay Line 1 Output 8.5" RF Cable

11802 \

Time Mark
Generator

O Elicee

Delay Line 1 Input / 50 ) Coaxial Cable

Setup to Check Time Base Accuracy at 1 ns/div and 5 ps/div

Procedure to Check Time Base Accuracy at 1 ns/div and 5 us/div

[J step 1: Initialize the oscilloscope settings, then make the following settings
in the order listed:

Sampling head

SELECT CHANNEL On/Off

- (Do not press the SELECT CHANNEL button when using the delay
line in the 11802 Oscilloscope.)
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Checks and Adjustments
Part 11 Time Base Accuracy

11802 Oscilloscope

DefTra .......... i e press

Vertical Description pop-up menu
DelayLine 1(.............. i, select
L P select
) e select
EnterDesc ......... ... ... .. i, select
Verticalicon . ...... ..ottt e press
VertSize:M1 ............................. 100 mV/division
TRIGGERDbutton ........... ... .. . i press
Source pop-UpmenuU .................0eonn. Delay Line 1
Mode ........ ... .. . e Auto

Time mark generator '
Marker(Sec) ........cooiiiii i 1ns

To Check Time Base Accuracy at 1 ns/division— perform Steps 2 through 4.

[] step2: Touch the horizontal icon, and then set the Main Size to 1 ns/
division. The waveform will be triggered.

[C] Step 3: Set the Main Pos so that the average of the first pulse (rising-edge)
crosses the horizontal centerline at the left-most edge of the screen.

[] Step 4: Check that the average of the tenth pulse (rising edge) crosses the
horizontal centerline at the ninth time division within 4-0.016 divisions (this is
2% of eight divisions, assuming that the left-most edge is the first time
division).

To Check Time Base Accuracy at § us/division—perform Steps 5 through 8.

[] Step5: Set the Main Size to 5 ps/div.

[] step6: Set the Time Mark Generator for 5 us.

[] Step 7: Set the Main Pos so that the secondpulse is directly on the second
time division (the first graticule to the right of the left edge of the screen).

[] step 8: Check that the ninth pulse is directly on the ninth time division within
=0.008 divisions (0.1% of eight divisions).
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Checks and Adjustments
Part 11 Time Base Accuracy

Setup to Check Time Base Accuracy at 100, 10, and 1 ps/div

8.5"” RF Cable

Delay Line 1 Output

High Frequency
Sine Wave
Generator

SG 504 Output Head

Trigger Output
Out
[ ]

Delay Line 1 Input

Setup to Check Time Base Accuracy at 100, 10, and 1 ps/div

Procedure to Check Time Base Accuracy at 100, 10, and 1 ps/div

[] step 1: Initialize the oscilloscope settings, then set the following in the order
listed:

Sampling head
SELECTCHANNEL ONn/Off . . ...ttt Off

(Do not press the SELECT CHANNEL button when using the delay
line in the 11802 Oscilloscope.)

11802 Oscilloscope
DefTra ...t e press
Vertical Description pop-up menu
DelayLine 1(......... ..o, select
2 select
) select
EnterDesC ........... .. select
Vertical ICON .. ..ot s press
VertSize: M1 . ... ... .. ... ... il 100 mV/division
TRIGGERbDutton .. ........ ... ... i press
Source pop-UpMeNU .........ocvuernnennnnnn Delay Line 1
External Coupling .............. ... . . il AC
MOde ... e Auto
Level ... . e oV
Horizontal icon . ...t press
MainSize ........... ... .. .. i 1 ns/division
High frequency sine wave generator
FrequUenCy . ... ..ottt it 1 GHz
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Checks and Adjustments
Part 11 Time Base Accuracy

To Check Time Base Accuracy at 100 ps/division —perform Steps 2 through 5.

] step 2: Set the high frequency sine wave generator’s frequency for exactly
10 cycles in'10 divisions.

[] step 3: Set the high frequency sine wave generator’s amplitude for exactly
10 divisions of vertical deflection.

[] step 4: Set the Main Size to 100 ps/div.

[C] step5: Check that there is one cycle +0.2 divisions between the zero and
tenth time division.

To Check Time Base Accuracy at 10 ps/division—perform Steps 6 through 10.
[] Step 6: Set the Main Size to 10 ps/div.

[_—_I Step 7: Set the Main Pos so that the zero crossing is centered on the
horizontal centerline.

[] step 8: Press the WAVEFORM button.

[] Step9: Touch Horiz Desc and then Center in the Horizontal Description
pop-up menu.

[] step 10: Check that the peak-to-peak vertical deviation is 3.08 divisions
+0.7 divisions.

To Check Time Base Accuracy at 1 ps/division—perform Steps 11 through 15.
(] step 11: Touch the vertical icon, and then set Vert Size: M1 to 10 mV/div.

[] step 12: Touch Acquire Desc in the WAVEFORM major menu, and then set
Average N to On in the Acquire Description pop-up menu.

[] step 13: Touch the horizontal icon, and then set the Main size to 1 ps/div.

[] step 14: Adijust the Main Pos so that the zero crossing is centered on the
horizontal centerline.

[] step 15: Check that the peak-to-peak vertical deviation is 3.14 divisions
=+1.4 divisions.
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Part 12 In this part a reference pulse is applied and then mathematically removed to
System Rise Time obtain the system rise time. After the system rise time is verified, the
and Calibrator CALIBRATOR output is checked. If the sampling head has not been calibrated for
loop gain and offset null since the last power-off (that is when the ON/STANDBY
Output Accuracy switch is set to STANDBY or the PRINCIPAL POWER SWITCH is set to OFF), then
perform the Procedure to Calibrate a Sampling Head under Using These
Procedures earlier in this section.

Specifications
The specifications for this part are as follows:

m system rise time must be <18 ps
m calibrator and system rise time together must be <35 ps

= amplitude of the calibrator pulse must be within 250 mV (nominal value)
+10%

Setup to Check System Rise Time and Calibrator Output Accuracy

Calibration Step
Generator
Remot? Head Calibration Step
Generator
11802 - _@ Power
3 Supply
= Calibration Step
Generator
p(—"] Control Unit

POWER TRIGGER oN
SUPPLY INPUT ° 0
o] <> 9
STANDBY

Setup to Check System Rise Time and Calibrator Output Accuracy

‘ﬁql

Procedure to Check System Rise Time and Calibrator Output Accuracy

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Sampling head
Channel 1select On/OSf . ... e Oon
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Checks and Adjustments

Part 12 System Rise Time and Calibrator Output Accuracy

11802 Oscilloscope

TRIGGERbutton ............ .. ... . . i, press
Source pop-Up MeNU .............ccuuunnnn Internal Clock
AUTOSETbUton ... ..ottt e i press
MEASUREDbutton ....... ... ... ... . i press
Measurements pop-upmenu.............. Rise, Peak-Peak
Calibration step generator
ON/STANDBY .. .. e ON

[] step2: Record the Rise observed in the MEASURE major menu for later
use.

‘Note: The Calibration Step Generator Rise is read from the calibration step
generator.

[C] step 3: Check that system rise is <18 ps.

System Rise = / (Observed Rise)? - (067 - 1388 - 00 Rise)?

[C] Step 4: Disconnect the calibration step generator from the oscilloscope, and
then connect the CALIBRATOR to the sampling head input through the 12-inch
RF cable.

[] Step5: Check that Rise observed in the MEASURE major menu is <35 ps.

[C] step6: Check that Peak-Peak observed in the MEASURE major menu is
250 mV £10%.
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Checks and Adjustments

Part 13 This part verifies the correct operation and accuracy of the oscilloscope’s trigger
Triggering system.

Specifications
The specifications for triggering using the external trigger are as follows:

m 250 mVat1 GHz

m 150 mV at 800 MHz

m  50mV at 100 MHz

The specifications for triggering using the delay line trigger pickoff is as follows:
m 1Vat1GHz

m 600 mV at 800 MHz

m 200 mV at 100 MHz

Setup to Check 1 GHz and 800 MHz Sensitivity

11802

High Frequency
Sine Wave
Generator

[ felle] (o]
Trigger Input b 50 {) Coaxial Cable
(not connected yet)

OO Ll

10X Attenuator

High Frequency Sine
Wave Generator
Output Head

Setup to Check 1 GHz and 800 MHz Sensitivity

Procedure to Check 1 GHz and 800 MHz Sensitivity

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Sampling head
SELECT CHANNEL On/Off .. ... ... .. ... On
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11802 Oscilloscope
Vertical icon . . ... .. i e press

Mode ....... ... ... Auto
MEASUREDbutton .......... ... .. i press
Measurements pop-upmenu................... Peak-Peak

High frequency sine wave generator .............. Not connected yet

To check 1 GHz sensitivity — perform Steps 2 through 12.
[] Step2: Set Main Size to 1 ns/div.

[] step3: Connect the high frequency sine wave generator Output through a
10X attenuator to the CH 1 input.

[] step 4: Connect the high frequency sine wave generator’s Trigger Out to the
TRIGGER INPUT on the oscilloscope.

[] step 5: Set the high frequency sine wave generator output frequency to
1 GHz.

[] step 6: Set the generator output to achieve a Peak-Peak measurement (in
the MEASURE major menu) of 250 mV.

[] step7: Disconnect the high frequency sine wave geherator from the
oscilloscope.

[] step8: Connect the high frequency sine wave generator’s Output to the
TRIGGER INPUT and connect the sine wave generator’s Trigger Out to CH 1.

[] Step9: Press the TRIGGER button, and then touch the Level selector.

[] step 10: Set the Knob Resolution in the Trig Level pop-up menu to Fine
(select the knob label).

[] Step 11:  Check that you are able to set the Trig Level for a stable display.

[] Step 12: Disconnect the high frequency sine wave generator.

To Check 800 MHz sensitivity —perform Steps 13 through 20.

[C] step 13: Connect the high frequency sine wave generator’s Output through a
10X attenuator to the CH 1 input and the high frequency sine wave
generator’s Trigger Out to the oscilloscope’s TRIGGER INPUT.

[] Step 14: Set the high frequency sine wave generator output frequency to 800
MHz.

[] step 15: Set the high frequency sine wave generator’s Output to achieve a
Peak-Peak (in the MEASURE major menu) measurement of 150 mV.

[] Step 16: Disconnect the high frequency sine wave generator from the
oscilloscope.
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[J step 17: Connect the high frequency sine wave generator's Output to the
TRIGGER INPUT and connect the high frequency sine wave generator's
Trigger Out to CH 1.

[] step 18: Press the TRIGGER button.
[] step 19: Check that you are able to set the Trig Level for a stable display.

[] step 20: Disconnect the high frequency sine wave generator.

Setup to Check 100 MHz Sensitivity

11802
— Medium Frequency
a Sine Wave
b Generator
-
(=)
:b Output
[
/ ¢ 50 {) Coaxial Cable
Trigger Input
Power Divider

L 50 £ Coaxial Cable

Setup to Check 100 MHz Sensitivity

Procedure to Check 100 MHz Sensitivity

] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed.

Sampling head

SELECT CHANNEL On/Off ........ ... iiiiiiiiiiinn. On
11802 Oscilloscope ’
Vertical ICON . ... press
VertSize: M1 ... .. ... ... .. i 10 mV/div
TRIGGERDUtON ... ... i press
Mode ... .o Auto
MEASUREbutton . ....... ... . i press
Measurements pop-up menu .. ..........ooueunn. Peak-Peak
Medium frequency sine wave generator ........... Not connected yet

[] step2: Connect the medium frequency sine wave generator through a
power divider to the CH 1 input.

[] step3: Connect the other output of the power divider to the TRIGGER INPUT
on the oscilloscope.
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[] Step 4:  Set the medium frequency sine wave generator's frequency to
100 MHz.

[] step 5:  Touch the horizontal icon, and then set the Main Size to 10 ns/div.

[] step 6: Set the medium frequency sine wave generator’s output for a
peak-to-peak measurement of 50 mV.

[] step 7: Disconnect the power divider from the oscilloscope and the
sampling head.

[C] step 8: Connect the power divider’s output that was previously connected to
CH 1 to the oscilloscope’s TRIGGER INPUT and connect the power divider's
other output to the CH 1 input.

[] Step 9: Touch Level in the TRIGGER major menu.
[C] step 10: Check that you are able to set the Trig Level for a stable display.
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Part 13 Triggering

Setup to Check Trigger Sensitivity Using Delay Line Trigger Pickoff

Delay Line 1 Output 8.5" RF Cable
11802 \

Medium Frequency
Sine Wave
Generator

X0 Clhoy’

Z
_/

Delay Line 1 Input

(not connected yet)

10X Attenuator

SG 504 Output Head

Setup to Check Trigger Sensitivity Using Delay Line Trigger Pickoff

Procedure to Check Trigger Sensitivity Using Delay Line Trigger Pickoff

[] step 1: Initialize the oscilloscope settings, then make the following settings
in the order listed:

Sampling head
SELECT CHANNEL On/Off . ... ... ..ot Off

(Do not press the SELECT CHANNEL button when using the delay
line in the 11802 Oscilloscope.)

11802 Oscilloscope

DefTra ...t e press

Vertical Description pop-up menu
DelayLine 1(........... .o, select
2 select
S QP select
EnterDesSC ...ttt select
Vertical iCoN . . ..ot press
VertSize: M1 ... ... .. ... . 100 mV/div
TRIGGERbDuUttON . ..... ... . press
SOUrCe . ...t e Delay Line 1
Mode ................. e et e e Auto
MEASUREbDutton ......... . .. ..o press
Measurements pop-upmenu ................... Peak-Peak
High frequency sine wave generator .............. Not connected yet
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To Check 1 GHz Sensitivity — perform Steps 2 through 9.
[C] step 2: Touch the horizontal icon, and then set the Main Size to 1 ns/div.

[] step 3: Connect the high frequency sine wave generator’s Output through a
10X attenuator to the DELAY LINE 1 INPUT (the DELAY LINE 1 OUTPUT
should already be connected to the channel input).

[] step 4: Set the high frequency sine wave generator’'s Output frequency to
1 GHz.

[] step5: Set the high frequency sine wave generator’s Output to achieve a
peak-to-peak measurement of 1 V.

[] step 6: Press the TRIGGER button, and then touch Level.
[C] step 7: Touch Fine in the Knob Resolution pop-up menu.
[] step 8: Check that you can adjust the Trig Level to achieve a stable display.

[] step9: Disconnect the high frequency sine wave generator.

To Check 800 MHz sensitivity —perform Steps 10 through 16.

[] step 10: Connect the high frequency sine wave generator’s output through a
10X attenuator to the DELAY LINE 1 INPUT (the DELAY LINE 1 OUTPUT
should already be connected to the channel input).

[] step 11: Set the high frequency sine wave generator output frequency to 800
MHz.

[] step 12: Set the high frequency sine wave generator’s Output to achieve a
Peak-Peak measurement of 600 mV.

(] Step 13: Press the TRIGGER button.
[] Step 14: Check that you are able adjust the Trig Level for a stable display.

[] step 15: Disconnect the high frequency sine wave generator.
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Setup to Check 100 MHz Sensitivity

Delay Line 1 Output 8.5" RF Cable
11802 \

Medium Frequency
o Sine Wave
o Generator
-
(2
:6 Output
Z J

N\

Delay Line 1 Input \_ 50 £ Coaxial Cable

Procedure to Check 100 MHz Sensitivity

Procedure to Check 100 MHz Sensitivity

[C] step 1: Initialize the oscilloscope settings, then make the following settings
in the order listed:

Sampling head
SELECT CHANNEL On/Off ........ ... Off

(Do not press the SELECT CHANNEL button when using the delay
lipe in the 11802 Oscilloscope.)

11802 Oscilloscope

Def Tra ... .ottt press

Vertical Description pop-up menu
DelayLine 1(......... ... i, select
3 O select
) S P select
EnterDesC .......... oottt select
Vertical ICON . . ... e press
VertSize: M1 . ... .. ... . 40 mV/div
TRIGGERbutton ......... ... press
SOUICE . .. ittt e Delay Line 1
Mode .......... . Auto
MEASUREDbutton . ..... ... . i press
Measurements pop-upmenu . .................. Peak-Peak

[] step2: Set the sine wave generator’s frequency to 100 MHz.

[] step 3: Touch the horizontal icon, and then set the Main Size to 10 ns/div.
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EI Step 4. Set the sine wave generator’s Output for a peak-to-peak
measurement of 200 mV.

[] step5: Press the TRIGGER button.
[] Step 6: Touch Level in the TRIGGER major menu.
[] Step7: Check that you are able to set the Trig Level for a stable display.
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Part 14 This part verifies the comect operation and accuracy of the oscilloscope’s
Internal Clock input/output systems.

Measurement Limits
The measurement limits of the internal clock pulse are as follows:

m risetime <3ns
= frequency of 100 kHz 4=1% accuracy
m  duty cycle 50% +1%

Setup to Examine Internal Clock

11802

"0 Ll

/ N
12" RF Cable Trigger Output
Setup to Examine Internal Clock

Procedure to Examine Internal Clock

[] step 1: Initialize the oscilloscope settings, then perform the following
settings in the order listed:

Sampling head

SELECT CHANNEL ON/Off ... ... i On
11802 Oscilloscope

TRIGGERBuUtton ....... ... .. press

Source pop-Up MENU .........ovvvnnennnnnn Internal Clock

[] step2: Press the AUTOSET button.
[] step 3: Press the MEASURE button.

[] step 4: Touch Measurements and then Rise in the Measurements pop-up
menu.

[] step5: Examine that ARise is <3 ns.

[] step 6: Touch the horizontal icon, and then set the Main Size to 5 us/div.
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Part 14 Internal Clock
] step7: Touch Measurements in the MEASURE major menu and then
Frequency in the Measurements pop-up menu.
[] step 8: Examine that the Frequency is 100 kHz ==1%.
(] Step9: Touch Width in the Measurements pop-up menu, and then record
the Width value displayed for later use.
[] step 10: Touch Period in the Measurements pop-up menu, and then record
the Period value displayed for later use.
[C] step 11: Examine that the duty cycle [(Width/Period ) X 100%] = 50%
+1%.
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Part 15 This part shows the setup and lists the procedure to check aberrations. If the
Aberrations sampling head has not been calibrated for loop gain and offset null since the last
power-off (that is when the ON/STANDBY switch is set to STANDBY or the PRIN-
CIPAL POWER SWITCH is set to OFF), then perform the Procedure to Calibrate a
Sampling Head under Using These Procedures earlier in this section.

Measurement Limits
The measurement limits for aberrations are as follows;

= 100 ns +, aberrations must be <2%
m from 4 ns to 100 ns, aberrations must be <2%
m from1insto4 ns, aberrations must be <4% and

= from 0 ns to 1 ns, aberations must be <10% and > -7%

Setup to Examine Aberrations

Delay Line 1 Output 8.5" RF Cable
11802 \ |

Calibration Step
Generator

Control Unit

0 Ll
HEE
ol ] £

Calibration Step
Generator

Remote Head

Trigger
Output Calibration Step
Generator

Power Supply

. Delay Line 1 Input

Setup to Examine Aberrations

Procedure to Examine Aberrations

[] step 1: Initialize the oscilloscope settings, then set the following in the order

listed:
Sampling Head
SELECT CHANNEL On/Off . ... ... i off
11802 Oscilloscope
DefTra ... ... e e press
DelayLine 1(.......... .. . i, press
O press
) e press
EnterDesc ........... . press
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TRIGGERbDUMON ........ .. ... ..ttt press

SOUrce PoP-UP MENU . ........c.oouvueennnnnn. Delay Linet

AUTOSETbUtON . ... ... e i press

MainSize ....... ... ... . 50 ns/div

MainPos ...... ... e Set to Min

VertSize: M1 ... ... ... ... . 100 mV/div
Calibration step generator .

ON/STANDBY ... e e e e e ON

[] step 2:
[] step 3:
[ step 4:
[] steps:

Press the WAVEFORM button, and then touch Acquire Desc.
Set Average N to On, and then touch Set AvgN.
Set the Average N to 64 with the top knob.

Touch the vertical icon, and then set the Vert Offset: M1 so that the

average of the top of the pulse is on the horizontal centerline.

[] steps:
[ step 7:
[] steps:
] step9:

Verify that the step is 2.5 divisions in height.
Touch Acquire Desc, and then set Average N to On.
Set the Vert Size: M1 to 5 mV/div.

Touch the horizontal icon and adjust the Main Pos so the rising

edge of the step is on the left-most edge of the screen.

[C] step 10: Examine that from 2 time divisions (not including the left-most edge
of the screen) to the right-most edge of the screen that all deviations from the
horizontal centerline are <0.5 vertical divisions (that is 5 minor divisions or
1% of the step amplitude).

[J step 11:  Set the Main Size to 10 ns/div.

[] step 12: Set the Main Pos so the rising edge of the step is on the left-most
edge of the screen.

[] step 13: Examine that from 0.5 time divisions (from the left-most edge of the
screen) to the tenth time division that all deviations from the horizontal cent-
erline are <1.0 vertical divisions (that is 10 minor divisions or 2% of the step
amplitude).

[] step 14: Set the Main Size to 1 ns/div and then the Main Pos so that the
rising edge of the step is at the left-most edge of the screen.

[] Step 15: Examine that from the first time division to the fifth time division that
all deviations from the horizontal centerline are <2.0 vertical divisions (that is
4% of the step amplitude).

[] step 16: Set the Main Size to 100 ps/div, and then adjust the Main Pos so
that the rising edge of the step is at the left-most edge of the screen.

|:] Step 17: Examine that all deviations above the horizontal centerline are
<5 divisions (that is 10% of the step amplitude), and that all deviations be-
low the centerline are <<3.5 vertical divisions (that is 7% of the step ampli-

tude).
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Maintenance

Preventive
Maintenance

2 CAUTION

This section contains information for performing preventive maintenance,
corrective maintenance, and diagnostic troubleshooting on the 11802 Digital
Sampling Oscilloscope.

Regular maintenance can prevent oscilloscope breakdown and may improve the
reliability of the oscilloscope. The environment in which the oscilloscope
operates will determine the frequency of maintenance. A convenient time for
doing preventive maintenance is prior to performing an electrical adjustment.

Removing the Cabinet Panel

Dangerous potentials exist at several points throughout this
oscilloscope. When the oscilloscope is operated with the covers
removed, do not touch exposed connections or components.

Some transistors have voltages present on their cases. Therefore,
disconnect the power before cleaning the oscilloscope or replacing
any parts.

The top and bottom cabinet panels (or covers) protect you from operating
potentials present within the oscilloscope. In addition, the panels reduce radiation
of electromagnetic interference from the oscilloscope. To remove the panels,
loosen the fasteners and lift the panels off. Operate the oscilloscope with the
panels in place to protect the interior from dust.

Cleaning the Oscilloscope

The oscilloscope should be cleaned as often as operating conditions require. Dirt
in the oscilloscope can cause overheating and component breakdown. Dirt on
components acts as an insulating blanket and prevents efficient heat dissipation.
Dirt also provides an electrical conduction path which may cause the
oscilloscope to fail. The side panels reduce the amount of dust that reaches the
interior of the oscilloscope. Keep the side panels in place for safety and cooling.

Avoid the use of chemical cleaning agents which might damage the '
plastics used in this oscilloscope. Use a nonresidue type of cleaner,
preferably isopropy! alcohol or totally denatured ethyl alcohol. Before
using any other type of cleaner, consult your local Tektronix service
center or representative.

Exterior —dust on the oscilloscope can be removed with a soft cloth or small
brush. The brush is also useful for dislodging dirt on and around the front panel
controls. Dirt which remains can be removed with a soft cloth dampened in a mild
detergent and water solution. Do not use abrasive cleaners.
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CAUTION

CRT—faceplates are cleaned with a soft, lint-free cloth dampened with denatured
alcohol.

Interior —cleaning should seldom be necessary. To clean the interior, blow off the
dust with dry, low-velocity air (approximately 5 Ib/in2). Remove any dirt which
remains with a soft brush or a cloth dampened with a mild detergent and water
solution. A cotton-tipped applicator is useful for cleaning in narrow spaces, or for
cleaning more delicate circuit components. After cleaning, use a washcloth
dampened with water to remove any residue.

Circuit boards and components must be dry before applying power,
to prevent damage from electrical arcing.

The high-voltage circuits should receive special attention. Excessive
dirt in these circuits may cause high-voltage arcing and result in
improper oscilloscope operation.

Visual Inspection

The oscilloscope should be inspected occasionally for defects such as broken
connections, improperly seated semiconductors, damaged or improperly
installed circuit boards and heat-damaged parts. The corrective procedure for
most visible defects is obvious; however, particular care must be taken if
heat-damaged parts are found. Since overheating usually indicates other trouble
in the oscilloscope; therefore, correcting the cause of overheating is important to
prevent the damage from reoccurring.

Periodic Electrical Adjustment

To ensure accurate measurements, check the electrical adjustment of this
oscilloscope after each 2,000 hours of operation, or every 24 months if used
infrequently.
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Maintenance

§ CAUTION §

Corrective maintenance consists of module and board replacement procedure for
repairing the oscilloscope.

Power Supply Voltage Hazard
Use caution if working near any metal-faced part in the Power Supply module.

All metal components, including any metal-faced ones, in the Power
Supply module should be considered hazardous. This is because
these components are at the AC line voltage potential.

Always remove the line power cord before attempting any
disassembly procedures.

An electric-shock hazard exists when the oscilloscope is not
grounded. Do not remove the ground wire (green-yellow) that
connects the Power Supply module chassis to the oscilloscope.

Ordering Parts

When ordering replacement parts from Tektronix, Inc., include the following
information:

m  oscilloscope type
m oscilloscope serial number
m  a description of the part

m»  Tektronix part number

Static-Sensitive Device Classification

Static discharge can damage any semiconductor component in this
oscilloscope.

This oscilloscope contains electrical components that are susceptible to damage
from static discharge. See Table 3-1 for the relative susceptibility of various
classes of semiconductors. Static voltages of 1 kV to 30 kV are common in
unprotected environments.
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Table 3-1 — Relative Susceptibility to Damage From Static Discharge

Relative

Semiconductor Classes Susceptibility

' Levels!
MOS or CMOS microcircuits, and discrete or 100 to 500 V
linear microcircuits with MOS inputs
(most sensitive)
ECL 200 to 500 V
Schottky signal diodes 250V
Schottky TTL 500 V
High-frequency bipolar transistors 400 to 600 V
JFETs 600 to 800 V
Linear microcircuits 400 to 1000 V (est.)
Low-power Schottky TTL 900 V
TTL (least sensitive) 1200 V

Voltage discharged from a 100 pF capacitof through a resistance of 100 Q).

Observe the following precautions to avoid damage:
= Minimize handling of static-sensitive components.

m  Transport and store static-sensitive components or assemblies in their
original containers, anti-static tube rail, or conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should be performed only at a static-free work station by
qualified service personnel. We recommend using the static control mat,
Refer to Table 2-2 for the part numbers of these test equipment.

= Keep the work station surface free of anything that can generate or hold a
static charge.

= Keep the component leads shorted together whenever possible by storing
them in conductive foam or rails.

m  Pick up components by the body, never by the leads.
®m Do not slide the components over any surface.

= Avoid handling components in areas that have a floor or work-surface
covering that can generate a static charge.
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Table 3-2 — FRU Removal/Replace

Removing and Replacing FRUs

The following table should be used as a convenient reference for finding
connector and screw locations when removing and replacing field replaceable
units (FRUS). The first column in the table lists the FRU to be removed or
replaced, and the second column lists the figures that you should reference for
the location of connector and screw locations discussed in the procedure to
remove/replace this FRU.

FRU to be Figures to Reference During Removal Page
Removed/Replaced
Power Supply Module Figure 3-2 — Removing the Power Supply Rear Plate, Fan Housing,
and RearPanel ConnectorPlate .........c.ooiiiiiiiniinineiienenennnnn. 3-12
Figure 3-3 — A2A2 Control Rectifier Board Connectors Locations . ............. 3-13
Fan Motor Figure 3-2 — Removing the Power Supply Module, Fan Housing,
and Rear PanelConnectorPlate ..........ccoiiiiiiiiiiiiiiiiiiiiiin, 312
Cathode Ray Tube (CRT) Figure 3-4 — Removing and Replacing the Cathode Ray Tube ................ 3-16
Figure 3-11 — Removing and Replacing the A8 CRT DriverBoard ............. 3-29
Figure 3-13 — Removing and Replacing the A10 Front Panel Button Board ... ... 3-32
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . . ..o oi ittt e i 3-60
Acquisition Unit Figure 3-12 — Removing the Left-Side Decorative Tim Covers ................ 3-30
Figure 3-22 — Removing and Replacing the A19 Strobe/TDR Buffer Board . ..... 3-46
Figure 3-25 — Removing and Replacing the A26 M/F Acquisition
Interconnect Board .........ccciiiiiniiiii ittt 3-49
Figure 3-32 — Removing and Replacing the A32 Trigger Select Board .......... 3-57
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
IndexXing Diagram . . ..o ot ii i i i e it e 3-60
Batteries Figure 3-8 — Removing and Replacing the A5 Time Base/Controller Board . ..... 3-26
Figure 3-17 — Removing and Replacingthe A141/OBoard ................... 3-37
Figure 3-20 — Removing and Replacing the A17 Main Processor Board ... . ....... 3-44
Figure 3-29 — A29 Memory Expansion Board Lithium Battery Locations ........ 3-54
A1 Mainframe (M/F) Strobe Figure 3-6 — Removing and Replacing the A1 M/F Strobe Drive Board ......... 3-23
Drive Board Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . .. ..ot i i et e 3-60
A3 Mainframe (M/F) Power Figure 3-2 — Removing the Power Supply Module, Fan Housing,
Connect Board and Rear PanelConnectorPlate ..........ooiiiiiiiiiiiiiiniinnennennnn. 3-12
Figure 3-3 — A2A2 Control Rectifier Board Connectors Locations .............. 3-13
Figure 3-7 — Removing and Replacing the A4 RegulatorBoard ............... 3-24
Figure 3-17 — Removing and Replacingthe A141/OBoard ................... 3-37
A4 Regulator Board Figure 3-2 — Removing the Power Supply Module, Fan Housing,
and Rear Panel ConnectorPlate ............oiiiiiiiiiiii i, 3-12
Figure 3-3 — A2A2 Control Rectifier Board Connectors Locations .............. 3-13
Figure 3-7 — Removing and Replacing the A4 RegulatorBoard ............... 3-24
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
INdeXing Diagram . . ..o vt i it i e 3-60
A5 Time Base/Controller Figure 3-8 — Removing and Replacing the A5 Time Base/Controller Board . ... .. 3-26
Board Figure 3-32 — Removing and Replacing the A32 Trigger SelectBoard .......... 3-57
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . .. ..ottt i i i et e 3-60
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Table 3-2 (cont) — FRU Removal/Replacement Figure Cross Reference

FRU to be

Figures to Reference During Removal . Page
Removed/Replaced
A6 Calibrator Assembly Figure 3-9 — Removing and Replacing the A6 Calibrator Assembly ............ 3-27
A7 Display Controller Board Figure 3-10 — Removing and Replacing the A7 Display Controller Board . . ...... 3-28
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . ....oiiiiii i i i e i it e it i e 3-60
A8 CRT Driver Board Figure 3-4 — Removing and Replacing the Cathode Ray Tube ................ 3-16
Figure 3-11 — Removing and Replacing the A8 CRT Driver Board ............. 3-29
Figure 3-12 — Removing the Left-Side Decorative Trim Covers ................ 3-30
Figure 3-13 — Removing and Replacing the A10 Front Panel Button Board ...... 3-32
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . ...t i i e e it i 3-60
A9 Touch Panel Assembly Figure 3-4 — Removing and Replacing the Cathode Ray Tube ................ 3-16
Figure 3-13 — Removing and Replacing the A10 Front Panel Button Board ...... 3-32
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . ...ttt i i e et it i e 3-60
A10 Front Panel Control Figure 3-4 — Removing and Replacing the Cathode Ray Tube ................ 3-16
Board Figure 3-10 — Removing and Replacing the A7 Display Controller Board . . ... ... 3-28
Figure 3-13 — Removing and Replacing the A10 Front Panel Button Board ...... 3-32
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . .. ...ttt i e i e i 3-60
A11 Front Panel Button Figure 3-4 — Removing and Replacing the Cathode Ray Tube ................ 3-16
Board Figure 3-10 — Removing and Replacing the A7 Display Controller Board . . ....... 3-28
Figure 3-13 — Removing and Replacing the A10 Front Panel Button Board ...... 3-32
Figure 3-14 — Removing and Replacing the A11 Front Panel Button Board ....... 3-33
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . ...ttt i i e e i et 3-60
A12 Rear Panel Assembly Figure 3-2 — Removing the Power Supply Module, Fan Housing,
and Rear Panel ConnectorPlate ..............oiiiiiiiiiiiinnnnnnnnnnnn. 312
Figure 3-15 — Removing and Replacing the A12 Rear Panel Assembly ......... 3-35
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . ... ..ot e e e e 3-60
A13 Mother Board Figure 3-5 —Top ViewoftheCardCage ............ccvivinireuiinnnnnnnnn. 3-22
Figure 3-16 — Removing and Replacing the A13 MotherBoard ................ 3-36
Figure 3-17 — Removing and Replacingthe A141/OBoard ................... 3-37
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . . ... ..ottt i e e 3-60
A14 Input/Output (1/0) Figure 3-5 —Top ViewoftheCardCage .............ccuviiiiiiininnnnnnnn. 3-22
Board Figure 3-17 — Removing and Replacingthe A141/OBoard ................... 3-37
Figure 3-34 — Muilti-Pin Connector Orientation and Semiconductor
Indexing Diagram . ... ..ottt i e e e 3-60
A15 Memory Manager Unit Figure 3-5 —Top ViewoftheCard Cage ..........cuviiuiinineinnninnnnnn. 3-22
(MMU) Board Figure 3-17 — Removing and Replacingthe A141/OBoard ................... 3-37
Figure 3-18 — Removing and Replacingthe AISMMUBoard ................. 3-40
Figure 3-34 — Muiti-Pin Connector Orientation and Semiconductor
Indexing Diagram . .. ...ttt . 3-60
A16 Compressor Board Figure 3-5 —Top ViewoftheCardCage ............c.oviiiiiiiiinnnennnn. 3-22
Figure 3-17 — Removing and Replacingthe A141/OBoard ................... 3-37
Figure 3-19 — Removing and Replacing the A16 Compressor Board ........... 3-42
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . . ...t e 3-60
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Table 3-2 (cont) — FRU Removal/Replacement Figure Cross Reference

FRU to be Figures to Reference During Removal Page
Removed/Replaced
A17 Main Processor Board Figure 3-5 —Top Viewofthe Card Cage .. ........coiiiiiiiiniennnan.n. 3-22
Figure 3-20 — Removing and Replacing the A17 Main Processor Board ......... 3-44
Figure 3-34 — Muiti-Pin Connector Orientation and Semiconductor
Indexing Diagram .. ...ttt iii ittt ittt i i i 3-60
A18 Memory Board Figure 3-5—Top ViewoftheCardCage ............c.cceiiiiiniiinnnnnnnnns 3-22
Figure 3-21 — Removing and Replacing the A18 MemoryBoard ............... 3-45
A19 Strobe/TDR Buffer Figure 3-12 — Removing the Left Side Decorative Trim Covers ................ 3-30
Board Figure 3-22 — Removing and Replacing the A19 Strobe/TDR Buffer Board .. ...... 3-46
Figure 3-25 — Removing and Replacing the M/F Acquisition
Interconnect Board . ........cciiiiiiiiii i i it it i i 3-49
Figure 3-32 — Removing and Replacing the A32 Trigger Select Board .......... 3-57
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
Indexing Diagram . ... .ootiiiiiiiiii ittt ittt e 3-60
A22/A23 Head Interconnect Figure 3-12 — Removing the Left-Side Decorative Trim Covers ................ 3-30
Boards Figure 3-22 — Removing and Replacing the A19 Strobe/TDR Buffer Board . . .. ... 3-46
Figure 3-23 — Removing and Replacing the A22/A23 Head Interconnect Boards .. 3-47
Figure 3-24 — Removing and Replacing the Front Subpanel Assembly .......... 3-48
Figure 3-25 — Removing and Replacing the A26 M/F Acquisition
Interconnect Board . ...ttt i i e i e 3-49
Figure 3-27 — Removing and Replacing the A24 Acquisition Analog Board ...... 3-51
Figure 3-28 — Removing and Replacing the A28 Acquisition MPU Board ........ 3-52
Figure 3-32 — Removing and Replacing the A32 Trigger SelectBoard .......... 3-57
Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor
INdexing Diagram .. ....coitrniint ittt ittt ittt ittt 3-60
A26 Mainframe (M/F) Figure 3-12 — Removing the Left-Side Decorative Trim Covers ................ 3-30
Acquisition Interconnect Board Figure 3-22 — Removing and Replacing the A19 Strobe/TDR Buffer Board . . ... .. 3-46
Figure 3-24 — Removing and Replacing the Front Subpanel Assembly .......... 3-48
Figure 3-25 — Removing and Replacing the A26 M/F Acquisition
InterconnectBoard .............. ..ol SN 3-49
Figure 3-26 — Top View of the A26 MF Acquisition Interconnect Board .......... 3-50
Figure 3-27 — Removing and Replacing the A24 Acquisition Analog Board ...... 3-51
Figure 3-28 — Removing and Replacing the A28 Acquisition MPU Board ........ 3-52
Figure 3-32 — Removing and Replacing the A32 Trigger SelectBoard .......... 3-57
Figure 3-34 — Muilti-Pin Connector Orientation and Semiconductor
INdexing Diagram ... ...ttt it it it e e 3-60
A27 Acquisition Analog Figure 3-12 — Removing the Left-Side Decorative TrimCovers ................ 3-30
Board Figure 3-22 — Removing and Replacing the A19 Strobe/TDR Buffer Board . . .. ... 3-46
Figure 3-25 — Removing and Replacing the A26 M/F Acquisition
Interconnect Board . ...ttt i i i e e e 3-49
Figure 3-27 — Removing and Replacing the A47 Acquisition Analog Board . ..... 3-51
Figure 3-32 — Removing and Replacing the A32 Trigger SelectBoard .......... 3-57
Figure 3-34 — Muiti-Pin Connector Orientation and Semiconductor
INndexing Diagram . ...ttt i i i i i i e 3-60
A28 Acquisition MPU Board Figure 3-12 — Removing the Left-Side Decorative Trim Covers ................ 3-30
Figure 3-22 — Removing and Replacing the A19 Strobe/TDR Buffer Board . . .. ... 3-46
Figure 3-25 — Removing and Replacing the A26 M/F Acquisition
Interconnect Board .. ... ... i e e, 3-49
Figure 3-28 — Removing and Replacing the A28 Acquisition MPU Board ........ 3-52
Figure 3-32 — Removing and Replacing the A32 Trigger SelectBoard .......... 3-57
Figure 3-34 — Muiti-Pin Connector Orientation and Semiconductor
INdexing Diagram . ... ..i ittt i i e et et et e 3-60
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Table 3-2 (eont) — FRU Removal/Replacement Figure Cross Reference

FRU to be Figures to Reference During Removal Page
Removed/Replaced
A29 Memory Expansion Figure 3-5—Top ViewoftheCardCage ...........ccovviiiiiiiiiiiiiennnn., 3-22
Board Figure 3-29 — Removing and Replacing the A29 Memory Expansion Board ...... ‘3-54
A30/A31 Trigger Pickoff Figure 3-12 — Removing the Left-Side Decorative Tim Covers ................ 3-30
and Delay Line Figure 3-22 — Removing and Replacing the A19 Strobe/TDR Buffer Board ...... 3-46
Compensator Assembly Figure 3-24 — Removing and Replacing the Front Subpanel Assembly ......... 3-48

Figure 3-25 — Removing and Replacing the A26 M/F Acquisition

Interconnect Board ...........coiiiiiiiii i i i i i i i 3-49

Figure 3-30 — Rear Panel of the AcquisitionUnit ................. ... ..., 3-56

Figure 3-31 — Delay LineChassis ..........cciiiiiiiiiiiiiiiiinnnnnenn, 3-56

Figure 3-32 — Removing and Replacing the A32 Trigger SelectBoard .......... 3-57

Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor .

Indexing Diagram . ...ttt i i i i i i e e 3-60
A32 Trigger Select Board Figure 3-32 — Removing and Replacing the A32 Trigger SelectBoard .......... 3-57

Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor

INndexing Diagram .. ..ot iiiiiiiiiii i i ittt it ia it 3-60
Firmware ICs Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor

Indexing Diagram . ... ...ii it i i i i i i ittt e 3-60
Serial Data Figure 3-17 — Removing and Replacingthe A141/OBoard ................... 3-37
Interface (SDI) IC Figure 3-34 — Multi-Pin Connector Orientation and Semiconductor

Indexing Diagram-. . .. ... oottt e it i e e 3-60

Figure 3-35 — IC Insertion-Extraction Tool ............ccoiiiiiiiiiiiinn.e, 3-62
Fuses Figure3-40 — Fuse LOCatioNS . . .. ..ottt ittt ittt it 3-93

Note: /n addition to the figures listed in Table 3-2, the exploded-view drawings in
Section 5, Replaceable Parts may be helpful in removing or disassembling
individual FRUs or subassemblies. Also, Figure 3-1 and 3-33 are useful for
determining the location of FRUS and FRU ICs.

The top and/or bottom covers will need to be removed for most repairs. To loosen
the cover fasteners, use a coin or a straight-slot screwdriver with a large-sized tip
and rotate the cover fasteners a quarter tum counter-clockwise.

Whenever a specific area is mentioned (such as the right side), it will usually be
in reference to the front of the oscilloscope. If another reference is intended, it will
be indicated (for example, viewing from the left side or viewing from the rear of
the oscilloscope).

All connector names are labeled on the circuit board and/or on the connectors
themselves.

To avoid electric-shock hazard and oscilloscope damage, always
disconnect the oscilloscope from its power source before removing
or replacing FRUs. For sampling head removal or replacement,
switch the front panel ON/STANDBY switch to STANDBY.
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. CAUTION

Electrical Lock-on of the Front Panel ON/STANDBY Power Switch

Some applications of the oscilloscope may require that the power remain on. To
electrically lock the power-on, use the following procedure:

[] step 1: Switch the rear panel PRINCIPAL POWER SWITCH to OFF.
[] step2: Remove the AC power cable.

[] step 3: Position the oscilloscope on its left (handle) side, as viewed from
the front.

[ step 4: Remove the bottom cover.
[] step5: Locate the A4 Regulator board.
[] step 6: Locate the J820 jumper on the A4 Regulator board.

[] step 7: Reposition the J820 jumper from its two outer (right side) pins to its
two inner (left side) pins, without dropping the jumper.

[] step 8: Replace the bottom cover. Tum the oscilloscope in the upright
position.

[] step9: Reconnect the AC power cable and switch the PRINCIPAL POWER
SWITCH to ON.

The power will now remain on regardless of the setting of the ON/STANDBY
power switch.

Do not install or remove a sampling head while the power is on;
since doing so may damage the oscilloscope andj/or the sampling
head.

[] step 10: To tumn the power off while the ON/STANDBY power switch is
disabled, use the rear panel PRINCIPAL POWER SWITCH.

To return to normal operation of the ON/STANDBY Power Switch, follow the
preceding steps in reverse order.
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A14 A15 A16
Input/Qutput (110) #:’"e%’; nt Waveform
See Figure 3-33 Unit (MMU) Compressor
A17 A7
Main Processor Display Controller
See Figure 3-33 See Figure 3-33
A29
Memory
Expansion A11
Front Panel
A18 Button
Memory
See Figure 3-33
A12
Rear Panel
A13
Mother
A5 A6
Time Base/Controller Calibrator
See Figure 3-33
CRT rigger
Acquisition Front Panel Select
Unit Control A9
~ See Touch
Figure 3-1 (cont) Panel
Power Sy
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A3
M{F Power )
Connect \ )
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Figure 3-1 — Field Replaceable Units (FRU) Locator
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A28
Acquisition MPU
Delay Line See Figure 3-33
Chassis
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Figure 3-1 (cont) — Field Replaceable Unit (FRU) Locator
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Power Supply Module Removal/Replacement

The Power Supply module slides out of the rear of the oscilloscope for
maintenance and troubleshooting. it may also be removed to gain better access
to the A3 M/F Power Connect board or the A4 Regulator board.

See Figure 3-2 and Figure 3-3 for connector and screw locations.

Power Supply Rear-Plate Screws (4) Fan-Housing Screws (4)

Line Fuse (F99) Power Supply Rear-Plate Screws (4)

Rear Panel Connector-Plate Screws (4)

Rear Panel Connector-Plate Screws (4)

Figure 3-2 — Removing the Power Supply Module, Fan Housing, and Rear Panel Connector Plate
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J70 J81 J65

Power Supply
Module Rear

- J64 J63 J66 J62

Figure 3-3 — A2A2 Control Rectifier Board Connector Locations

To remove the Power Supply module from the oscilloscope, proceed as follows:

[] step 11: Tum the oscilloscope on its left side (as viewed facing the rear

panel). The Power Supply module will now be at the bottom of the
oscilloscope.

[] step 12: Remove the eight Torx head screws that secure the power supply
module.

[] step 13: Carefully pull the Power Supply module partially out of the
oscilloscope. Stop short of stretching taut or binding the wires connecting to
the A2A2 Control Rectifier board connectors.

‘ CAUTION Pulling the Power Supply module any further, than partially out of the
§ oscilloscope, may damage connector pins.

[] step 14: Remove the wire connectors from the pins on the A2A2 Control
Rectifier board.

[] step 15: Remove the chassis ground (green-yellow) wire that is connected
to the Power Supply module from the chassis of the oscilloscope.

[] step 16: Remove the Power Supply module.

11802 Service Reference Manual 3-13



Maintenance
Corrective Maintenance

To replace the Power Supply module, perform the previous steps in the reverse
order.

Note: Align the metal guides on the top of the Power Supply module with the
grooves inside the upper part of the opening in the oscilloscope.

Be careful not to pinch any wires or interconnecting cables while installing the
Power Supply module.

Fan Motor Removal/Replacement
See Figure 3-2 for connector and screw locations.

Remove and replace the fan motor as follows:

[] step 1: Using a pencil or tape, mark the top of the fan motor housing for
later use in determining the positioning of the motor. Remove the four screws
securing the housing to the rear of the oscilloscope mainframe. Hold the
housing as you remove the last screws.

[] step2: Separate the grill and the housing from the motor.

[] step3: Remove the two wires at their motor connections. Note that the red
wire is (+) and the brown wire is ().

[] step 4: Remove the fan motor.
Note: Observe the position in which the motor was mounted. Ensuring that

the motor is remounted in its original positioning, or the fan wires may not
reach.

To replace the fan motor, perform the previous steps in the reverse order, and
noting the following additional points while replacing the motor:

m use the mark from Step 1 to determine the original positioning of the motor
= tighten the screws securely
m remove the mark from the top of the housing

m  check that no wires contact the fan blades

CAUTION Be careful not to pinch the wires under the fan housing.
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Cathode Ray Tube (CRT) Removal/Replacement

The cathode ray tube (CRT) may retain a dangerous electrical (12 kV)

charge. Before removing the CRT, the anode must be fully
discharged. Short the anode lead from the CRT to the chassis. Wait
approximately ten minutes and again firmly short this lead to the
chassis. Then, remove the anode CRT.

Use extreme care when handling the CRT. If the CRT breaks, the
glass fragments scatter at a high-velocity (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. Otherwise, set the CRT
face down in a protected location. That has a smooth surface with a
soft mat under the CRT faceplate.

See Figures 3-4, 3-11, 3-13 and 3-34 for connector, screw, and index locations.

Remove the CRT as follows:

[] step 1: Tum the oscilloscope so that its front is at your right. Remove the
two, Torx head screws securing the CRT shield to the chassis.

[] step 2: Lift up on the outside of the shield.

= The inner edge of the shield is held in place by two tabs. These tabs fit
into slots in the chassis beneath the inner edge of the A7 Display
Controller board.

m  As the shield is lifted, its bottom will clear the frame behind the
oscilloscope’s handle. After the shield clears the frame, remove the
shield carefully. Don’t allow the shield to strike the CRT.

The CRT anode voltage is 12 kV. Ground the anode lead from the

CRT to the chassis to short any stored charge remaining in the CRT.

Wait approximately ten minutes, and then ground the anode lead
from the CRT again.

|:| Step 3: Use a non-conducting tool to pry up the of the anode lead cap. (This
rubber cap is located on the upper part of the CRT, behind the front casting.
Release the spring clip inside the cap and in the CRT opening to remove the
anode. Ground the anode to the chassis by inserting a screwdriver blade tip
against the anode and touching the blade to the top of the front casting.)

[] step 4: Remove the base-pin socket from the rear of the CRT.
[] step5: Disconnect connector J54 from the A8 CRT Driver board.

[] step 6: Turn the oscilloscope on its right side. (The CRT will now be facing
upwards.)
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Figure 3-4 — Removing and Replacing the Cathode Ray Tube
[] Step7: Remove the two Torx head screws from the bottom of the front panel
bezel.
[] Step 8: Turn the oscilloscope in the upright position.

[] Step 9: Remove the two control knobs from the front of the bezel. (Use an
Allen wrench to loosen the knob setscrews.)
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CAUTION

[] step 10: Lift up on the bottom of the bezel and swing it outward.

Note: The upper part of the front panel bezel is held by two tabs. These tabs
fit into two slots inside the front casting.

[[] step 11: The wire cable from J73 on the A10 Front Panel Control board may
be removed. Disconnect connector J73 from the A10 Front Panel Control
board. Note the position of the multi-pin connector’s index triangles to ensure
that the connector can be correctly replaced. Carefully remove the wire cable
through the slot provided in the front casting.

[] step 12: Remove the front panel bezel.

= Remove the wire connector from the quick-disconnect contact in the
upper right comer of the front casting. (This wire connector is the static
discharge/grounding cable.) Move the cable aside.

Be careful not to damage the interconnecting cable to J73, if it is still
connected.

To protect the front panel from being scratched or marred, cover the
front of the bezel with some protective material.

[] step 13: Remove the four Torx head screws and washers from the corner
prongs of the band fastened to the faceplate.

[] step 14: Hold one hand on the faceplate. Gently push forward on the CRT
base with the other hand. Slowly remove the CRT from the front of the
oscilloscope.

Replace the CRT as follows:

[] step 1: Replace connector J54 on the A8 CRT Driver board. Replace the
wire connector to the quick-disconnect contact on the front casting.

] step 2: Insert the CRT into the front casting with the anode opening towards
the top. The CRT fits in downward and is pushed toward the left side. Align
the comer prongs of the faceplate band around the four screw holes near the
faceplate corners. Replace the four Torx head screws and washers and
tighten securely.

[] step 3: Clean the CRT:faceplate with a soft lint-free cloth dampened with
denatured alcohol. Be careful not to scratch the glass.

Note: If connector J73 was disconnected when the front panel bezel was
removed, reconnect it. Route the connector and cable through the slot in the
front casting. Match the index triangles of the connector and its holder on the
A10 Front Panel Control board. Reattach the connector and push any cable
slack toward the center of the chassis.

Replace the cable connector to the contact on the upper front of the front
casting.
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D Step 4: Replace the front panel bezel. Insert the two tabs at the top of the
bezel into the slots inside the front casting, above the upper edge of the
faceplate. At the same time, center the two holes (near the bottom right) of
the bezel around the shafts for each control knob. Push the bottom of the
bezel backwards until it fits flush against the casting and in the side grooves
of the casting. Be careful not to pinch the interconnecting cable while
replacing the front panel bezel.

[] step 5: Replace the two control knobs on their shafts. Tighten their
setscrews securely.

[] step6: Tumthe oscilloscope on its right side (the CRT will now be facing
upwards). Replace the two Torx head screws in the bezel and tighten
securely.

[] step7: Tumthe oscilloscope in the upright position.
Step 8: Remove the protective cap from the CRT base pins.

[

[] step 9: Install the CRT base-pin socket. Align the keyway of the socket with
the gap between the pins on the base. Push the socket over the CRT pins
until it is seated.

[C] step 10: Install the anode lead in the hole near the top of the CRT. Inside the
rubber cap is a spring clip. Put one side of the clip into the CRT hole, then
push the other side in. Check that the clip is connected by lightly tugging on
the cap.

[C] step 11: Replace the CRT shield. Insert the two tabs on the shield’s inner
edge into their respective slots in the chassis. (These slots are undemeath
the A7 Display Controller board.)

Slide the outer edge of the shield behind the handle and inside the chassis.
Align the countersunk holes with the threaded openings on the inside of the
shield.

[] step 12: Replace the two Torx head screws and tighten securely.

Note: Replacing the CRT will require that the oscilloscope be readjusted.

Acquisition Unit Removal/Replacement

See Figures 3-12, 3-22, 3-25, 3-32, and 3-34 for connector, screw, and index
locations.

Remove and replace the Acquisition unit as follows:

[] step 1: Place the oscilloscope in the inverted position.

Ij Step 2:  Remove connectors J86, J89, and Peltola connector J88 on the A32
Trigger Select board.

[] Step 3: Remove the three Torx head screws from the A32 Trigger Select
board and lift the trigger select board far enough so that the J86 and J89
connectors can be slipped through the holes below the A32 Trigger Select
board.
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§ CAUTION §

CAUTION

[] step 4: Turn the oscilloscope on its side and remove the long holding rod
located in front of the A7 Display Controller board.

[] step5: Tum the oscilloscope in the inverted position again.

Do not lift the trim covers to remove them; doing so will break the
trim covers. There is a clip on the inside of the trim cover which
slides over the end of the side frame section. To remove the trim
covers, move each cover towards the end of the oscilloscope where
it is located. (The front cover moves forward and the rear cover
moves backward.) Moving the clip about 1/8-inch will release the
cover. Then, the cover can be removed from the oscilloscope.

[[] step 6: Remove the trim covers from the right side (as viewed from the front
of the oscilloscope).

[:l Step 7: Remove the two Torx head screws holding the frame section and
remove the frame section.

[] step8: Remove connectors J10 on the A26 M/F Acquisition Interconnect
board and J34 on the A19 Strobe/TDR Buffer board. Note the position of the
connector’s index triangles to ensure that the multi-pin connectors can be
correctly replaced.

[] step9: Remove connectors J29A, J30A, J32, J33A, and J33B on the A19
Strobe/TDR Buffer board.

[] step 10: Grab between the two sampling head slots and gently pull out the
Acquisition unit a few inches.

[] step 11: Disconnect the gray ground wire from the rear of the Acquisition
unit.

[] step 12: Remove the Acquisition unit.

Be careful not to pinch any interconnecting wires while replacing this
unit.

To replace the Acquisition unit, perform the previous steps in the reverse order.

Battery Disposal and First Aid

The oscilloscope contains the following number of batteries on the following
boards:

= two batteries (in the U500 and U511 RAM sockets) on the A5 Time
Base/Controller board

m one battery (BT130) on the A14 I/O board
m  one battery (BT160) on the A17 Main Processor board
m two batteries (BT160 and BT260) on the A29 Memory Expansion board
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See Figures 3-8, 3-17, 3-20, and :3-29 respectively, for the location of these
batteries.

To avoid personal injury, observe proper procedures for the handling
of lithium batteries. Improper handling may cause fire, explosion,
or severe burns. Do not recharge, crush, disassemble, heat the
battery above 100° C (212° F), incinerate, or expose the contents to
water.

Dispose of the Battery —according to local, state and federal regulations.

Note: Typically, small quantities (less than 20) can be safely disposed of with
ordinary garbage in a sanitary landfill.

Larger quantities must be sent by surface transport to a hazardous waste
disposal facility. The batteries should be individually packaged to prevent
shorting. Then, pack them into a sturdy container that is clearly labeled, Lithium
Batteries—DO NOT OPEN.

Emergency and first aid information —for lithium batteries.
= Manufacturer: Panasonic
= Battery Type: Lithium Poly-Carbon monoflouride, BR 2/3 A

= Solvent (electrolyte): Gama Butyrlactone is of low toxicity. It can cause some
eye and respiratory irritation. The solvent may be released during venting,
according to the manufacturer. (Venting is an out gassing of battery material.)
This is usually caused by short circuiting (for more than a few seconds) or by
overheating.

= Solute: LIBF4

Table 3-3 lists the emergency procedures to follow should ycu come in contact
with battery solvent.

Contact Do This:

Skin Wash promptly with plenty of water.

Eyes Flush immediately with plenty of water and use an emergency
eye wash, if available. Report to a medical professional for
treatment.

Inhalation Leave the area and get fresh air. Report to a medical profes-

sional for treatment.

Ingestion Non-toxic according to laboratory testing. However, report to a
medical professional for advice.

In case of venting, clear the immediate area. Venting will usually last only a few
seconds.

3-20
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FRU Board Assembly Removal

Pin connectors are used for electrical interconnection with chassis mounted
components and other circuit boards. All boards/assemblies in the oscilloscope
are mounted on the chassis. Six boards which plug onto the top of the A13
Mother board (see Fig. 3-5 for the location of these boards in the card cage):

m  A14 Input/Output (I//O)

= A15 Memory Management Unit
= A16 Waveform Compressor

®  A17 Main Processor

= A18 Memory

= A29 Memory Expansion

And, the following two boards which plug onto the A26 M/F Acquisition
Interconnect board (see Fig. 3-1 for the locations of these boards in the
Acquisition unit):

m  A27 Acquisition Analog
m A28 Acquisition MPU

Feed-through connectors join the plug-on boards to the A13 Mother board and the
A26 M/F Acquisition Interconnect board.

™ C AU’flaN 3 After removing a circuit board from the oscilloscope, place it on a
$ grounded antistatic surface. This will minimize the chance of static
charge damage to the integrated circuits and/or related circuitry.

Some components mounted on a board must be retained for use
with the new assembly. These components would include
interconnecting plugs, supports posts, and some wiring.
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Figure 3-5 —Top View of the Card Cage
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A1 M/F Strobe Drive Board —removal and replacement steps are listed below.
See Figures 3-6 and 3-34 for connector, screw, and index locations.

[] step 1: Place the oscilloécope in the inverted position and remove the
bottom panel.

[] step2: Remove connectors; J16, J17 J28, J33A, J33B, and J35 from the A1
M/F Strobe Drive board. Then remove connectors J10, J18, and J34 from the
A1 M/F Strobe Drive board. Note the position of connector’s from the A1 M/F
Strobe Drive board index triangle to ensure that the connectors can be
correctly replaced.

Note: Record the positions of the connectors to ensure that the connector
can be correctly replaced.

[] step 3: Remove the five Torx head screws and carefully lift the board,
disconnecting it from the J19 connector on the A1 M/F Strobe Drive board.

To replace the A1 M/F Strobe Drive board, perform the previous steps in reverse

order.
Torx Head
Screws
4]
J16 J15

NN
' J18  J28 J17
Torx Head
Screw
J10 J34 (1)

Figure 3-6 — Removing and Replacing the A1 M/F Strobe Drive Board
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CAUTION

A3 M/F Power Connect board —removal and replacement steps are listed

below. See Figures 3-2, 3-3, 3-7 and 3-17 for connector, screw, and index
locations.

[] Step 1: Remove the Power Supply module as described earlier in this
section.

Note: The chasis ground wire (green-yellow) wire may be removed from the
Power Supply module for this operation only.

Record the positions of all connectors to ensure that the connectors can be
correctly replaced.

[] step2: Remove the A4 Regulator board.
] step 3: Disconnect J90 from the A14 Input/Output board.

To replace the A3 M/F Power Connect board, perform the previous steps in
reverse order.

Check that the chassis ground wire is replaced on the Power Supply
moadule.

Torx Head
Screws (2)

J57 J96

Figure 3-7 — Removing and Replacing the A4 Regulator Board
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A4 Regulator board —removal and replacement steps are listed below. See
Figures 3-2, 3-3, 3-7, and 3-34 procedures for removal for connector, screw, and
index locations.

[] step 1: Remove the Power Supply module. (See Power Supply Module
Removal, in this section.)

[[] step 2: Set the oscilloscope upright position (if not already in this position).

[] step 3: Disconnect connectors J57 and J60 from the A4 Regulator board.
Note the position of the multi-pin connector’s index triangles to ensure that
the connectors can be correctly replaced.

[] step 4: Remove the two Torx head screws from the metal heat sink attached
to the rear of this board).

Note: The A4 Regulator board is now unfastened from the chassis. However,
it remains connected to the A3 M/F Power Connect board through
interconnecting pins.

[] step5: Carefully disconnect the J95 and J96 pins from the A4 Regulator
board by pulling the A4 Regulator board toward the rear.

[] step 6: Remove the A4 Regulator board.
To replace the A4 Regulator board, perform the previous steps in reverse order.

Note: Match the index triangle on the multi-pin connectors with the
corresponding square pad on the circuit board.
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AS Time Base/Controller board —removal and replacement steps are listed
below. See Figures 3-8, 3-32, and 3-34 for connector, screw, and index locations.

[:I Step 1: Place the oscilloscope in the inverted position.
[] step2: Remove the A32 Trigger Select board.

D Step 3: Remove connectors J15, J29B, J30B, J32, J35, and J91 from the
A5 Time Base/Controller board. Then remove connectors J18 and J83 from
the A5 Time Base/Controller board. Note the position of the multi-pin
connector’s index triangles to ensure that the connectors can be correctly
replaced.

Note: Record the positions of the connectors and the receptacles to ensure
that these connectors and receptacles will be positioned correctly when
reinstalled.

[C] step 4: Remove the six Torx head screws holding the board in place.
[] step5: Remove the A5 Time Base/Controller board.

To replace the board, perform the previous steps in reverse order.

Bane:g Batterg
(U511 RAM Socket) (U500 RAM Socket) J91

Torx Head
Screw

2

Torx Head
Screw e

@

Torx Head
Screw

)

AN

J35 J83 J18

Figure 3-8 — Removing and Replacing the A5 Time Base/Controller Board
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A6 Calibrator Assembly —removal and replacement steps are listed below. See
Figure 3-9 for the connector location.

[] step 1: Place the oscilloscope in the inverted position.

[] step2: Remove the nut directly above the A6 Calibrator assembly with a
wrench or a needle-nose plier.

[] step 3: Remove the J91 connector and the J17 cable attached into the
A6 Calibrator assembly.

[] step 4: Remove the A6 Calibrator assembly.

To replace the A6 Calibrator assembly, then perform the previous steps in reverse
order.

T

O

Yo

J91

S8

Figure 3-9 — Removing and Replacing the A6 Calibrator Assembly
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A7 Display Controller board —-removal and replacement steps are listed below.
See Figures 3-10 and 3-34 for connector, screw, and index locations.

[C] step 1: Remove connectors J57, J53, J52, and J63C from the A7 Display
Controller board. Note the position of the multi-pin connector’s index triangles
on each connector to ensure that the connectors can be correctly replaced.

[J step2: Remove the six Torx head screws.

[] step 3: Remove the A7 Display Controller board. Lift and extract the board

toward the right side of the oscilloscope (as viewed from the front of the
oscilloscope).

Note: The inside edge of the board is held fast by slots in the bottom edges
of the circuit board guides. (These gquides secure the circuit boards within
the card cage compartment.) Use care when removing or replacing this

board.
To replace the A7 Display Controlier board, perform the previous steps in reverse
order.

'c' AUTION Observe the routing of wires underneath the A7 Display Controller
board. Be careful not to pinch any interconnecting wires while
replacing this board.

‘Rear of Oscilloscope J57
(Top View) é
Torx
Head
Screws
(&)
Torx
Head
Screws
(&)

J63C J52 J53

Figure 3-10 — Removing and Replacing the A7 Display Controller Board
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Note: Insert the inner edge of this board back into each of the slots of the board
guides. (Be certain the guides are seated correctly on top of the circuit boards in
the card cage).

A8 CRT Driver Board —removal and replacement steps are listed below. See
Figures 3-4, 3-11, 3-12, 3-13 and 3-34 for connector, screw, and index locations.

[] step1: Remove the CRT shield.

[] step2: Remove J53, J54, J56 and J57 connectors from the A8 CRT Driver
board. Note the position of the multi-pin connectors’ index triangles to ensure
that the connectors can be correctly replaced.

[] step3: Remove the Torx head screws from the (left side) front and rear
decorative trim covers. -

Torx
Head
Screws

2

Front of Oscilloscope J54
9

Figure 3-11 — Removing and Replacing the A8 CRT Driver Board
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NN

CAUTION

Do not lift the trim covers to remove them; doing so will break the
trim covers. There is a clip on the inside of the trim cover which
slides over the end of the side frame section. To remove the trim
covers properly and prevent breakage of these covers, move each
cover towards the end of the oscilloscope where it is located. (The
front cover moves forward and the rear cover moves backward.)
Moving the clip about 1/8-inch will release the cover. Then, the cover
can be removed from the oscilloscope.

[] step4: Remove the trim covers.

[] step 5: Remove the single Torx head screw from the center of the (left side)
frame section.

] steps:
[] step 7:

[ steps:
board.

[] stepo:

Remove the screws from the ends of the frame section.
Remove the frame section.

Remove the Torx head screws from each corner of the A8 CRT Driver

Remove the A8 CRT Driver board by sliding it under the neck of the

CRT and then out of the left side of the oscilloscope.

To replace the A8 CRT Driver board, perform the previous steps in reverse order.

Torx Head
Screws (2)

Z AN

Slide Trim Cover
/ Towards Front
e Approx. 1/8”,
Then Lift Up
=Vi!

W |

Torx Head
Screws (2)

Decorative
Trim Cover

Decorative
Trim Cover

r'J \
Slide Trim Cover

Towards Rear
Aﬁprox. 1/8%, ‘
Then Lift Up

| S—

Frame Section

Figure 3-12 — Removing the Left-Side Decorative Trim Covers
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A9 Touch Panel Assembly —removal and replacement steps are listed below.
See Figures 3-4, 3-13 and 3-34 for connector, screw, and index locations.

[] step 1: Remove the front panel bezel. (Refer to the removal instructions

under Cathode Ray Tube Removal/Replacement earlier in this section;
beginning with Step 6 and proceeding through Step 12.)

Note: The wire cable from J73 on the A10 Front Panel Control board is
removed with the A9 Touch Panel Assembly.

[] step 2: Disconnect connector J73 from the A10 Front Panel Control board.

Note the position of multi-pin connector’s index triangles to ensure that the
connector can be correctly replaced. Carefully remove the wire cable through
the slot provided in the front casting.

Protect the front of the bezel after it is removed. Since the plastic exterior may
scratch, cover it with protective material.

Step 3: To replace the A9 Touch Panel Assembly board, route the J73 wire
cable back through the slot in the chassis. Attach the connector to the board
so that the multi-pin connectors’ index triangles are oriented in the original
position noted in Step 2.

Step 4: Replace the front panel bezel. (Refer to replacement instructions
under Cathode Ray Tube Removal/Replacement earlier in this section;
beginning with Step 4 and proceeding through Step 7.)

Note: Feed any slack cable, from connector, J73 inside the chassis (near the
A10 Front Panel Control board). Be careful not to pinch the interconnecting
cable while replacing the front panel bezel.
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A10 Front Panel Control board—removal and replacement steps are listed
below. See Figures 3-4, 3-10, 3-13 and 3-34 for connector, screw, and index
locations.

[] step 1: Remove the CRT shield. (Refer to Cathode Ray Tube Removal in this
section; following Steps 1 and 2.)

[] step2: Remove connector J53 from the A7 Display Controller board.

[] step 3: Remove connectors J72, J73, J74 and J75 from the A10 Front Panel
Button board. Note the position of the multi-pin connector’s index triangles to
ensure that the connectors can be correctly replaced.

[C] step 4: Remove the two Torx head screws at the upper edge of the board.
[] step 5: Lift the board away from the guides at its bottom and remove it.

To replace the A10 Front Panel Control board, perform the previous steps in
reverse order. -

Oscilloscope / / Torx Head Screws (2)
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Figure 3-13 — Removing and Replacing the A10 Front Panel Button Board
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A11 Front Panel Button board —removal and replacement steps are listed
below. See Figures 3-4, 3-10, 3-13, 3-14 and 3-34 for connector, screw, and index
locations.

[] Step 1: Remove the A7 Display Controller board.

[] step2: Remove the CRT shield. (Refer to the removal instructions under
Cathode Ray Tube Removal/Replacement earlier in this section; following
Steps 1 and 2.)

[] step 3: Remove connector J75 from the A10 Front Panel Control board. Note
the position of connector index triangles for correct replacement.

[] step 4: Remove the two Torx head screws from the A11 Front Panel Button
board, which is located at the top and near the inside center of the front
casting. '

[] step5: Remove the A11 Front Panel Button board.

To replace the A11 Front Panel Button board, perform the previous steps in
reverse order.

Torx Head Screws (2)

©

©
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