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PREFACE

The DAS 9100 Series Service Manual is organized in two volumes. The first volume contains the
specifications, the theory of operation, and other instrument familiarization information. The sec-
ond volume contains the information most likely to be used directly while repairing or maintaining
a DAS module or system. Note, however, that both of the volumes are required to complete a
repair because the Verification and Adjustment Procedures are contained in the first volume.

This manual is designed for use by a qualified service technician with moderate experience with
high-speed digital circuitry. Familiarity with both the TTL and ECL logic families is assumed.
Familiarity with, and the ability to operate, standard test instruments used on digital circuitry, like
high-speed oscilloscopes and logic analyzers, is also assumed.

The DAS 9100 Series contains come complicated and/or non-standard circuits. For most effective
use or repair time, it is wise to become familiar with the operation of the instrument, both the
hardware and the firmware. The Theory of Operation is organized as a learning guide to the
structure and function of the instrument.

Since, in many cases familiarity with the instrument is not feasible, the Maintenance: General
Information and the Maintenance: Troubleshooting sections in volume two give the required infor-
mation to complete most repairs in a short time. This will prove useful to the technician who does
not often have occasion to repair a DAS 9100 Series instrument.

WHAT THIS MANUAL CONTAINS

The Service Manual is divided into twelve sections that are located in two binders. The third
binder is available for Addenda to the Service Manual.

Volume |

Section 1—Introduction and Specifications. This section describes the DAS 9100, its modes of
operation, products and options, standard and optional accessories, and electrical and physical
specifications.

Section 2—Options. This section lists the options that are available with the DAS 9100 Series of
instruments.

Section 3—Operating Instructions. This section describes the DAS 9100 power requirements,
module installation procedures, probe connections, and the keyboard. There is also an overview
of the menus used by the operator to control the system. Refer to the DAS 9100 Series Opera-
tor’s Manual for complete operating instructions.

Section 4—Theory of Operation. This section contains a discussion of the basic operation of the
DAS 9100 Series instruments, a block diagram description of the DAS, and detailed circuit de-
scriptions of all parts of the mainframe, modules, probes, and options.

Section 5—Verification and Adjustment Procedures. This section contains the functional check

procedures, the adjustment procedures and the performance check procedures for all parts of the
DAS.

REV NOV 1983
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Section 6—Maintenance: General Information. This section of the manual contains information
necessary to maintain the DAS. General precautions, disassembly procedures, and general main-
tenance information is included in this section.

Section 7—Maintenance: Troubleshooting. This section contains troubleshooting trees and
information.

Section 8—Maintenance: Diagnostic Test Descriptions. This section gives detailed instructions
for using the Diagnostics menu. It also provides detailed descriptions of the operation of each test
used by the diagnostics.

Section 9—Reference Material. This section provides quick reference material for use while
troubleshooting or adjusting any part of the DAS. '

Section 10—Replaceable Electrical Parts. This section contains a list (including Tektronix part
numbers) of all replaceable electrical parts in the DAS.

Section 11—Diagrams. This section contains all schematics for the DAS as well as board and
component locator diagrams and tables.

Section 12—Replaceable Mechanical Parts. This section contains lists (including part numbers)
of all replaceable mechanical parts in the DAS and provides illustrations to show the location of
each of these parts.
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OPERATOR’S SAFETY SUMMARY

The general safety information in this summary is for both operator and service personnel. Specif-
ic cautions and warnings are placed throughout the manual where they apply but may not appear
in this summary.

TERMS IN THIS MANUAL

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

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

TERMS AS MARKED ON EQUIPMENT

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

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

SYMBOLS AS MARKED ON EQUIPMENT
DANGER—high voltage

@ Protective ground (earth) terminal.

ATTENTION—refer to manual.

GROUNDING THE PRODUCT

This product is intended to operate from a power source that does not apply more than 250 volts rms
between the supply conductors or between either supply conductor and ground.

This product is grounded through the grounding conductor of the power cord. To avoid electrical shock, plug

the power cord into a properly wired receptacle before connecting it to the product. A protective ground
connection by way of the grounding conductor in the power cord is essential for safe operation.

DANGER ARISING FROM LOSS OF GROUND

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

Use only the power cord and connector specified for this product, and be sure it is in good condition.

Refer to the Operating Instructions section of this manual for information on power cords and connectors.

USE THE PROPER FUSE

To avoid fire hazard, use only a fuse of the correct type, voltage rating, and current rating as specified in the
parts list for this product.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an explosive atmosphere uniess it has been specifically
certified for such operation.
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SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer also to the preceding Operator’s Safety Summatry.

DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this product unless 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 power is on. Do not wear metal neck chains, wrist-
bands or other metal jewelry while power is on and connections and components are exposed.

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

USE CAUTION WHEN SERVICING THE CRT

The CRT should be serviced only by qualified personnel familiar with CRT servicing procedures
and precautions.

CRTs retain hazardous voltages for long periods of time after power-down. Before attempting
any work inside the monitor, discharge the CRT by shorting the anode connection to chassis
ground. When discharging, connect to ground, then to anode.

Use extreme caution when handling the CRT. Rough handling may cause it to implode. Do not
nick or scratch the glass or subject it to undue pressure during removal or installation. When
handling the CRT, wear safety goggles and heavy gloves for protection.

REMOVE LOOSE OBJECTS

During disassembly or installation procedures, screws or other small objects may fall to the
bottom of the mainframe. To avoid shorting out the primary power supply, do not power up the
instrument until such objects have been removed.

XV
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MAINTENANCE: GENERAL INFORMATION

Unless otherwise specified (by MONOCHROME ONLY or COLOR ONLY), the following
procedures, tables, and figures apply to both the monochrome and color DAS
mainframes.

Tektronix maintains repair and recalibration facilities at its local Field Service Centers and the
Factory Service Center. For further information or assistance, contact your local Tektronix Field
Office or representative.

MAINTENANCE PRECAUTIONS

SOLDERING

Most of the components in the instrument are soldered in place. If it is necessary to replace a
soldered part, use a 15 W soldering iron to prevent heat damage to the circuit board or compo-
nents. Excessive heat will lift circuit runs on the circuit board.

The flux in the solder may leave a residue on the circuit board which can provide a high resistance
leakage path and affect instrument operation. Be sure to clean off this residue. Isopropyl! alcohol
may be used.

LIGHT-EMITTING DIODES (LEDS)

To avoid damage to the LEDs always keep soldering time and temperature to a minimum. Do not
bend the leads or apply force when inserting the leads into circuit board holes. Clean the circuit
" board holes of all excess solder before attempting to install a new LED.

NOTE

Damage to the LEDs may not be immediately apparent. Always follow the precautionary
measures listed above when handling the LEDs.

STATIC PRECAUTIONS

CAUTION

Static discharge can damage any semiconductor in this instrument.

This instrument contains electrical components that are susceptible to damage from static dis-
charge. See Table 6-1 for the relative susceptibility of various classes of semiconductors. Static
voltages of 1—30 kV are common in unprotected environments.
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Observe the following precautions to avoid damage:

1.
2.

Minimize handling of static-sensitive components.

Transport and store static-sensitive components or assemblies in their original containers,
on a metal rail, or on conductive foam. Label any package that contains static-sensitive
components or assemblies.

Discharge the static voltage from your body by wearing a wrist strap while handling these
components. Servicing static-sensitive assemblies should be performed only in a static-
free work station by qualified service personnel.

Nothing capable of generating or holding a static charge should be allowed on the work
station surface.

Keep the component leads shorted together whenever possible.

Pick up components by the body, never by the leads.

. Do not slide the components over any surface.

Avoid handling components in areas that have a floor or work-surface covering capable of
generating a static charge.

Use a soldering iron that is connected to earth ground.

. Use only special anti-static suction type or wick type desoldering tools.

NOTE

Damage to electrical components may not be immediately apparent. Always follow the
precautionary measures listed above when handling static-sensitive components.

Table 6-1
Relative Susceptibility of Semiconductors to Static Discharge Damage
Semiconductor Class Danger Voltage®
MOS or CMOS 100 - 500 vV
ECL 200 - 500 vV
Schottky signal diodes 250V
Schottky TTL 500 vV
High frequency bipolar transistors 400 - 600 V
JFETs 600 - 800 V
Linear microcircuits 400 - 1000 V
Low-power Schottky TTL 1200 V

8Voltage discharged from a 100 pF capacitor through a resistance of 100 Q.
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TEST EQUIPMENT REQUIRED FOR MAINTENANCE

Test equipment required to service the instrument is listed under Troubleshooting Equipment in
the Maintenance: Troubleshooting section of this manual.

TOOLS REQUIRED FOR MAINTENANCE

The following tools are those most often needed when servicing the instrument:

©CRINOG A~ WN =

Tool Tektronix Part No.

Soldering iron, (15 W)

Rosin core solder, 60/40

Isopropyl alcohol

Lint-free dust cloth

Soft-bristle brush

IC extractor

Desolder tool

Solder wick

Magnetic screwdrivers, 7 inch shank and 4 inch shank
POZIDRIV-type magnetic bits, 2 inch and 1 inch

. TORX-type magnetic bit, size T-20 003-0866-00
. Angled tweezers, 6 inch

. Long-nose pliers

. 1/4 inch combination open/box wrench

. Plastic alignment tool, 5 inches

. Fiber adjustment tool, 9 inches

. Open end wrench, 7/16 inch

. Allen wrenches, 0.050 inch, 1/16 inch and 5/64 inch

. Circuit board ejector 214-3154-00

DISASSEMBLY/INSTALLATION PROCEDURES

Dangerous electric-shock hazards inside the mainframe may be exposed when the covers
are removed. Be sure power is off and the power cord is disconnected before removing the
covers. Disassembly procedures should only be attempted by qualified service personnel.

Reassembly procedures are the reverse of the disassembly procedures in most cases. Separate
reassembly instructions are provided only when necessary.

Unless otherwise noted, screws mentioned in the text are the pan-head, POZIDRIV type. Size
specifications are provided for most screws.

6-3
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In the following procedures, directional terms (top, bottom, left, right, etc.) are based on the
assumption that the DAS is in a normal, upright position and the user is facing the front of the
instrument.

GENERAL DISASSEMBLY PRECAUTIONS

DO NOT attempt any disassembly or installation procedures if power is on.

¢ DO NOT disconnect probes from the back of the mainframe by pulling on the cables; pull only
on the plastic cable holders.

DO NOT remove connectors between circuit boards by pulling on the wires; pull only on the
connectors.

DO NOT press or pull on components when manipulating circuit boards.

GUARD against static discharge damage by following the precautions listed in Maintenance
Precautions in this section.

REMOVING PANELS AND COVERS

Top Panel
Figure 6-1 illustrates how to remove the top panel and the module compartment cover.

1. Loosen the two large slotted screws in the upper corners of the back panel. Rotate the
brackets behind these screws until they no longer block the edge of the top panel.

2. Press backward on the ridges at the front of the top panel. Simultaneously, pull on the rear
edge until the front edge disengages.

3. Lift the panel up and off the mainframe.
4. Loosen the slotted-head screws that secure the module compartment cover until approximate-

ly 1/4 inch of each screw is exposed. Grasp the front edge of the cover and lift it off the
mainframe.
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3624-203

Figure 6-1. Removing the top panel and the module compartment cover. (This figure shows the Monochrome DAS.
The Color DAS is similar.)

Power Supply Cover

E=7

h
I
1%
¢

WARNING

The power supply cover should be removed only by qualified service personnel. Hazardous
voltages may be present; use extreme caution. Be sure power is off and the power cord is
disconnected before removing the cover.

There are three holes located in the power supply cover. Chrome pins show through these holes
to indicate the position of +5 V power supply modules currently installed.

° The +5 V power supply module in the left position (adjacent to the main power supply) pro-
vides power to bus slots 1 and 2; this power supply module is provided as a part of the basic
DAS mainframe.

° The +5 V power supply module in the center position provides power to bus slots 5 and 6.

° The +5 V power supply in the right position (closest to the instrument modules) provides power
to bus slots 3 and 4.

6-5



Maintenance: General Information—DAS 9100 Series Service Vol. I

6-6

DANGEROUS VOLTAGES ARE PRESENT ON THE CAPACITOR BRACKET BOARD
DURING OPERATION AND FOR FIVE MINUTES AFTER POWER-DOWN. Each filtering
capacitor can hold a 160 V charge. Wait at least five minutes for the capacitors to discharge
before accessing the power supplies or related assemblies.

A blinking neon lamp on the capacitor bracket board, visible beneath a Plexiglas panel,
indicates that an extremely dangerous charge is present in the capacitors. This lamp contin-
ues to blink for approximately 45 seconds after power is turned off. Wait at least five
minutes after the lamp stops flashing before accessing the power supplies.

1. Remove the flat-head, POZIDRIV screws that secure the power supply cover.

2. Lift the cover up and off.

Side Panels

1. Loosen the two large slotted screws on the appropriate side corners of the back panel. Rotate
the plastic brackets until they no longer block the edge of the side panel to be removed.

2. Slide the panel straight out backwards.

Bottom Panel

When the bottom panel is removed, two windows in the chassis frame provide access to portions
of the interconnect board. Figure 6-2 shows which components are accessible on the mono-
chrome mainframe. Figure 6-3 shows which components are accessible on the color mainframe.
Perform the following procedure to remove the bottom panel.

1. Loosen the two large slotted screws in the lower corners of the back panel. Rotate the plastic
brackets until they no longer block the edge of the bottom panel.

2. Slide the panel straight out backwards.
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Figure 6-2. Interconnect board components are accessible when the bottom panel is removed (MONOCHROME

ONLY).
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Figure 6-3. Interconnect board components are accessible when the bottom panel is removed (COLOR ONLY).

Removing the Back Panel (MONOCHROME ONLY)

Figure 6-4 shows the parts which must be removed to free the back panel. Remove the back
panel when service requires access to the filtering capacitors, the power supply fan, or the power
supply portion of the interconnect board. This procedure also makes the heat sink accessible.

Hazardous voltages may be exposed when the back panel is removed. Be sure power is off
and the power cord is disconnected. After power-down, wait five minutes before starting this
procedure to allow the filtering capacitors to discharge.

1. Remove the top panel and module and power supply compartment covers.
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. Disconnect the 9-pin and 3-pin connectors between the heat sink and the main power supply
board. Remove the connectors at the main power supply end. Do not pull on the wires.

. Remove the 1/O connector panel by removing the four screws (4-40 x 0.312) in the corners of
the panel. (In Mainframes without the 1/O Interface (Option 02), this panel is blank.)

. Remove the two flat-head, POZIDRIV screws (4-40 x 0.438) in the upper edge of the back
panel. One screw is in the upper left corner (not shown in figure) and the other is near the
center.

. Remove the four screws (6-32 x 0.375) surrounding the module configuration label. These
screws attach the capacitor frame to the back panel.

. Remove the three screws (4-40 x 0.312) along the right side of the back panel, the screw (4-40
x 0.312) in the center bottom, and the two screws (6-32 x 0.375) on the left side of the back
panel.

. Carefully pull the panel away from the mainframe. The power supply fan and the heat sink will
come away with the panel.

I/0 CONNECTOR
PANEL

3836-159

Figure 6-4. Removing the back panel (MONOCHROME ONLY).

6-9
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To reassemble the back panel (MONOCHROME ONLY):

1.

Attach the back panel to the frame with one of the flat-head screws at the top and one of the
POZIDRIV screws (4-40 x 0.312) in the lower right corner.

Insert the two screws (6-32 x 0.375) in the left side of the panel.

Insert the remaining flat-head screw in the upper edge of the panel. Also insert the remaining
two screws (4-40 x 0.312) in the right side and the screw (4-40 x 0.312) in the center bottom of
the panel.

Reattach the I/O connector panel to the back panel. It is secured by four screws (4-40 x
0.312). Refer to Figure 6-8 for placement of the ribbon cable along the 1/O board.

Insert the four screws (6-32 x 0.375) that secure the capacitor frame to the back panel.

Removing the Back Panel (COLOR ONLY)

The back of the color DAS is a one-piece casting and does not have a removable back panel like
that used on the monochrome DAS. Removal of the color DAS back casting is required only when
the interconnect board is to be removed. Removal of the back casting and the interconnect board
is described later in this section.

INSTALLING/REMOVING INSTRUMENT MODULES

Module Installation

Figure 6-5 illustrates the steps used when installing a module in the mainframe.

1.

Position the module over the bus slot, with the ejector tab toward the front of the mainframe.
Make sure this tab is parallel to the top of the module.

. Insert the module between the guide slots at the top of the mainframe. This procedure is

easiest if you align the module with the rear guide first.

. Slide the module down through the slots until its connectors are resting on top of the bus slot

connectors on the interconnect board.

. Push the module down into the bus slot connectors. Press firmly on the board but do not press

on components.
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EJECTOR TAB (down)

MODULE
GUIDES

BUS SLOT
CONNECTORS

3624-11

Figure 6-5. Installing an instrument module in the mainframe . (This figure shows the Monochrome DAS. The Color
DAS is similar.)

Module Removal
Figure 6-6 illustrates the procedure for removing a module from the mainframe.

CAUTION

Probes must be disconnected from the rear of the instrument modules before attempting to
remove the modules. Failure to observe this precaution can damage connectors on probes
and modules.

. Disconnect and remove probes from the rear of the instrument modules.

. Insert the circuit board ejector tool in the small hole located in the upper rear corner of the
module, then brace it against the rear edge of the mainframe.

. Use the ejector tool to pry up the back end of the module. Simultaneously, pull up on the inside
edge of the module’s ejector tab. You will feel the module disengage from the bus siot
connectors.

. Grasp the top of the module and pull it straight up. Do not pull on components.
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CIRCUIT BOARD EJECTOR A ‘E
EJECTOR TAB (up) X7\

3624-12

Figure 6-6. Removing an instrument module from the mainframe . (This figure shows the Monochrome DAS. The Color
DAS is similar.)

Installing the 1/O Interface (Option 02)

The 1/O interface option consists of a plug-in circuit board and a back panel insert with appropri-
ate connectors and plugs. Install the panel first. Refer to Figure 6-7.

Hazardous voltages may be exposed when the I/O panel and circuit board are installed. Be
sure power is off and the power cord is disconnected. After power-down, wait five minutes
before starting this procedure to allow the filtering capacitors to discharge.

. Unplug the unit.

. Remove the top panel, the module compartment cover, and the power supply compartment

cover. Wait five minuites after the warning lamp on the capacitor bracket board stops flashing
before proceding to the next step.

. Remove the four screws (6-32 x 0.250) in the blank section of the back panel immediately to

the left of the power supply fan cover, and remove the blank panel.

. Install the I/0 connector panel using the screws removed from the blank panel. Position the

ribbon cable as shown in Figure 6-7.
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5. Insert the I/O circuit board in the guide slots. Lower the board until the ribbon cable connector
can be attached to J121.

6. Attach the connector to J121. Be sure to align the pins properly; pin 1 is marked on the board,
and is identified on the plug.

7. Slide the circuit board down the guide slots until its connectors rest on top of the bus slot
connectors.

8. Press the board down evenly and firmly. Do not press on components.

I/0 BOARD INSTRUMENT MODULES

RIBBON CABLE

MODULE GUIDE
SLOT

CAPACITOR AREA

+5 V POWER SUPPLIES

3629-1

Figure 6-7. Installing the 1/0 Board. (This figure shows the Monochrome DAS. The Color DAS is similar.)
Removing the 1/O Circuit Board (Option 02)
Figure 6-8 illustrates the procedure for removing the 1/O circuit board.

1. Unplug the unit.
2. Remove the top panel, the module compartment cover, and the power supply compartment

cover. Wait five minutes after the warning lamp on the capacitor bracket board stops flashing
before proceeding to the next step.
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3. Insert the end of the circuit board ejector tool in the small hole in the upper rear corner of the
circuit board.

4. Brace the ejector tool against the back edge of the mainframe, then pry up the back end of the
circuit board.

5. Grasp the top of the board and lift straight up a few inches until the ribbon cable connector is
accessible. Do not pull on components.

6. Disconnect the ribbon cable from the circuit board.

7. Pull the board out of the mainframe.
To remove the 1/0 (Option 02) rear panel:

1. Remove the four screws (6-32 x 0.250) securing the 1/O rear panel to the mainframe rear
casting.

2. Pull the I/O panel out, taking care not to damage the ribbon cable.

I/0 BOARD

CIRCUIT BOARD EJECTOR

3836-160

Figure 6-8. Removing the 1/0 board. (This figure shows the Monochrome DAS. The Color DAS is similar.)




Maintenance: General Information—DAS 9100 Series Service Vol. Il

REMOVING/INSTALLING POWER SUPPLIES AND RELATED ASSEMBLIES

DANGEROUS VOLTAGES ARE PRESENT ON THE CAPACITOR BRACKET BOARD
DURING OPERATION AND FOR FIVE MINUTES AFTER POWER-DOWN. Each filtering
capacitor can hold a 160 V charge. Wait at least five minutes for the capacitors to discharge
before accessing the power supplies or related assemblies.

A blinking neon lamp on the capacitor bracket board, visible beneath a Plexiglas panel,
indicates that an extremely dangerous charge is present in the capacitors. This lamp contin-
ues to blink for approximately 45 seconds after power-down. Wait at least five minutes after
the lamp stops flashing before accessing the power supplies or related assemblies.

NOTE
Use a 7/16 inch open end wrench to removef/install stud-mounted diodes on the +5 V power
modules and the main power supply.

+5 V Power Supply Module Removal
Refer to Figure 6-9. This basic procedure applies to all three +5 V power supply modules.

1. Unplug the unit.

2. Remove the top panel and the power supply cover. Wait five minutes after the warning lamp
on the capacitor bracket board stops flashing before proceeding to the next step.

3. Loosen the two, 1/4 inch hex head screws securing the module to the frame. (It is not neces-
sary to remove the screws.)

4. Lift the module up and out.
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RIGHT +5V POWER SUPPLY
PROVIDES POWER TO

BUS SLOTS 3 AND 4. INSTRUMENT MODULES

CENTER +5V POWER SUPPLY
PROVIDES POWER TO
BUS SLOTS 5 AND 6.

LEFT +5V POWER SUPPLY
PROVIDES POWER TO
BUS SLOTS 1 AND 2.

3630—1

Figure 6-9. Removing a +5 V power supply module. (This figure shows the Monochrome DAS. The Color DAS is
similar.) ’

+5 V Power Supply Module Installation

Figure 6-9 shows the required orientation of +5 V power supply modules in the left, center, and
right positions. The modules in the left and right slots have the same placement; the center
module has the reverse orientation.

1.

2.

Unplug the unit.

Remove the top panel and the power supply cover. Wait five minutes after the warning lamp
on the capacitor bracket board stops flashing before proceeding to the next step.

Slide the +5 V power supply module into the mainframe in the appropriate position (left,
center, or right). The position is determined by which instrument module bus slots require
power. Be sure to install the module in the correct orientation.

. Carefully align the connector on the power supply with the pins on the interconnect board.

Press down firmly. Do not press on components.

. Secure the module to the frame with the two hex-head screws. Do not over-tighten the

Screws.
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CAUTION

Instrument damage may occur if power is applied to a +5 V power supply module installed
in an incorrect orientation.

Instrument damage is also possible if power is applied to a +5 V module that is not properly
aligned with its pins on the interconnect board.

Main Power Supply Removal

Figure 6-10 illustrates the procedure for removing the main power supply board.

1.

Unplug the unit. Remove the top panel and the side panel adjoining the power supplies.
Remove the power supply cover, and wait five minutes after the warning lamp on the CRT
bracket board stops flashing before proceeding to the next step.

. Remove the three screws securing the main power supply board to the mainframe.

. Disconnect the 9-pin and 3-pin connectors between the heat sink and the main power supply

board. Pull the connectors at the power supply end. Do not pull on the wires.

. Use the plastic loop attached to the board to pull it up and out of the mainframe. Pull evenly

and firmly.

CAUTION

To avoid instrument damage, do not pull up on components to remove the main power
supply board. Specifically avoid pulling on the power transistor housing in the upper front
corner of the board.
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MAIN POWER SUPPLY
3- AND 9-PIN CONNECTORS BOARD

PULL UP

s

HEAT SINK

POWER SUPPLY FAN

[ [ %

77771/

Y/
ol-+7777

=7

METAL HEAT SINK PLATE

S g

3836-201

Figure 6-10. Removing the main power supply board.

Main Power Supply Installation

CAUTION

Instrument damage may occur if power is applied when the main power supply board is not
properly connected with the pins on the interconnect board.

1. Position the board with components facing away from the left side of the mainframe. Carefully
align the three connectors on the board with the three sets of pins on the interconnect board.

2. Press down firmly. Do not press on components. If the board is properly positioned on the
interconnect pins, the screw holes in the side support strip will align with the corresponding
holes in the board.

3. Secure the board to the support strip with the three screws (6-32 x 0.312).

4. Connect the 3-pin and 9-pin connectors from the heat sink to J155 and J165.
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iltering Capacitor Removal (MONOCHROME ONLY)
he filtering capacitors are C305 and C125, 2000 uF each.

. Remove the back panel.

. Remove the three screws (4-40 x 0.250) in the Plexiglas cover over the capacitor bracket
board. Lift the cover off.

Remove the four screws (10-32 x 0.312) in the capacitor bracket board (labeled as capacitor
terminals). These screws secure the capacitor bracket board to the capacitors.

Remove the connector at J1010 and lift the board out.

Remove the two screws (10-32 x 0.375 with internal star washers) that secure the capacitor to
the top of the frame.

Remove the two screws (6-32 x 0.250) on the front part of the capacitor frame near the +5V
power supplies. (These screws can be seen in Figure 6-16.)

Carefully lift the frame and capacitors out of the mainframe. It may be necessary to detach the
connectors attaching the capacitors to the interconnect board.

Loosen the screw (equipped with external star washer and nut) that holds the circular clamp
around the capacitor. It is not necessary to remove the screw. Pull the capacitor down through
the loosened clamp.

Filtering Capacitor Removal (COLOR ONLY)
The filtering capacitors are C305 and C125, 2000 nF each.

1.

2.

Remove the /O Interface (Option 02) board and panel.

Remove the three screws (6-32 x 0.250) in the Plexiglas cover over the capacitor bracket
board. Lift the cover off.

Remove the connector at J101 on the capacitor bracket board and lift the board out. (Squeeze
on the ends of the connector to disengage it.)

Remove the four screws (10-32 x 0.312) in the capacitor bracket board. These screws secure
the capacitor bracket board to the capacitors.

Remove the two screws (6.32 x 0.312), one near each end of the rear-panel CAUTION decal.

" Remove the two screws (6-32 x 0.250) that secure the capacitor bracket to the +5 V power
supply frame.

Carefully lift the frame and capacitors out of the mainframe.
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Heat Sink Removal (MONOCHROME ONLY)

The heat sink is adjacent to the main power supply and directly in front of the power supply fan. It
is shown in Figure 6-10. The heat sink can be accessed by removing the back panel or by the
following procedure:

1.

Disconnect the 9-pin and 3-pin connectors attaching the heat sink to the main power supply
board at J165 and J153. Detach the connectors at the main power supply end. Do not pull on
the wires.

Remove the three screws (6-32 x 2.000) in the left side and the lower right corner of the power
supply fan cover on the back panel. These screws pass through the fan to the heat sink. DO
NOT remove the screw in the upper right corner of the power supply fan.

Carefully lift the heat sink up and out of the mainframe.

Heat Sink Removal (COLOR ONLY)

The heat sink is adjacent to the main power supply and directly in front of the power supply fan. It
is shown in Figure 6-10. The heat sink can be accessed by the following procedure:

1.

Disconnect the 9-pin and 3-pin connectors attaching the heat sink to the main power supply
board at J165 and J153. Detach the connectors at the main power supply end. Do not pull on
the wires.

Loosen the four screws (6-32 x 2.000) at the corners of the power supply fan cover on the
back panel until the heat sink is free of the fan assembly. These screws pass through the fan
to the heat sink.

Carefully lift the heat sink up and out of the mainframe, leaving the fan assembly hanging on
the four screws.

REMOVING THE MONITOR (MONOCHROME ONLY)

WARNING §

CRTs RETAIN HAZARDOUS VOLTAGES FOR LONG PERIODS OF TIME AFTER
POWER-DOWN. The monitor should be serviced only by qualified personnel familiar with
CRT servicing procedures and precautions.

USE EXTREME CAUTION WHEN HANDLING THE CRT. Rough handling may cause it to
violently implode. Do not nick or scratch the glass or subject it to undue pressures during
removal or installation. When handling the CRT, wear safety goggles and heavy gloves for
protection.
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Figure 6-11 shows the locations of the two circuit boards in the monitor. It also calls out the parts
that must be disconnected or removed in order to remove the circuit boards.

1.
2.

Unplug the unit and wait five minutes before proceeding to the next step.

Remove the top panel and the side panel adjoining the power supplies and the monitor.

. Remove the module compartment cover and the modules in slots 0 and 1.

. Two metal framing pieces on either side of the monitor provide added support. The right piece

is approximately 5 inches long and connects to the top-front casting, the metal frame behind
the front fan, and the monitor cover. The left piece is a small rectangular piece that is posi-
tioned between the left, top side rail and the monitor cover. Remove the screw (6-32 x 0.375)
from the center of the right support piece. This screw connects the metal piece to the monitor
cover. Also, remove the two flat-head POZIDRIV screws (4-40 x 0.375) from the ends of the
frame support.

. Remove the two screws (top, 6-32 x 0.250; bottom, 6-32 x 0.875) from the left frame support.

. Remove the four screws (two front, 10-32 x 0.312; two rear, 8-32 x 0.375) securing the

monitor to the bottom of the mainframe. Use a screwdriver with a 7 inch shank to access the
screws on the inner side of the monitor. (A magnetic screwdriver is very helpful.) A small
window in the metal wall between the monitor and the module section permits access to the
screw in the right, back position.

. Disconnect the ribbon cable connecting the monitor to the interconnect board at J421.

. Lift the monitor by the two plastic loops in the metal cover. Raise the monitor slowly; take care

not to jar the monitor on the mainframe rims.

. The metal cover is secured to the monitor frame by six pan-head, POZIDRIV screws (6-32 x

0.188). Four of these screws rim the back edge of the cover, and the other two are in the top of
the cover, toward the front. The cover is also secured to the monitor frame by two hex-head
screws (8-24 x 0.250 with flat washers) on the lower front corners of the cover.

Remove these eight screws and lift the cover off, pulling out the sides to avoid other screw
heads.

CRTs RETAIN HAZARDOUS VOLTAGES FOR LONG PERIODS OF TIME AFTER
POWER-DOWN. Before attempting any work inside the monitor, discharge the CRT by
shorting the anode connection to chassis ground. When discharging, go from ground to
anode.

10. BEFORE REMOVING ANY BOARDS, BE SURE TO DISCHARGE THE CRT BY SHORTING

THE ANODE CONNECTION TO CHASSIS GROUND. Attach a grounding strap to the frame
for ground, then attach the strap to a metal probe. Carefully insert the probe beneath the
plastic anode connector insulator on the side of the CRT (refer to Figure 6-11).
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NOTE

Instead of probing the anode connector, you can protect yourself from high voltage in the

monitor by separating the two halves of the high voltage rectifier. Gently grasp the two
plastic insulator guards and pull in opposite directions. This part is labeled in Figure 6-11.

When reconnecting the high voltage rectifier, simply press the two parts together until the

spring (visible through the plastic insulator) is compressed.

To remove the deflection board and signal board (MONOCHROME ONLY):

11.

12.

13.

14.
15.
16.

To remove the two monitor circuit boards, the back frame of the monitor must be removed.
Do this by removing the screw (6-32 x 0.188) in the top rear corner of each side of the frame.

Remove all connectors between the CRT and both boards and between the deflection board
and the choke coil. Take note of the position of wire colors before pulling any connectors. The
deflection board is connected to the CRT yoke by four single connectors and to the CRT
socket at the end of the yoke by five wires. One yellow wire connects the CRT socket to the
signal board. Pull the CRT socket straight out, away from the end of the yoke. A 3-wire
harmonica connector, next to the high voltage power transformer, attaches the choke coil to
the deflection board. Refer to Figure 6-11.

Remove the two screws (8-32 x 0.375 with captive lock washers) that secure the deflection
board to the monitor frame.

Carefully pull up on the defiection board to free it from the connector on the signal board.
Slide the signal board out of the back of the monitor frame.

If it is necessary to adjust or replace the CRT yoke, first loosen the slotted head screw

holding the clamp.

When removing or replacing connectors and other parts on the boards, do not provide
leverage by pressing on any part of the CRT.
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MONITOR FRAME

DEFLECTION BOARD
(pullup )

HIGH VOLTAGE RECTIFIER

HIGH VOLTAGE POWER

TRANSFORMER
ANODE CONNECTOR
INSULATOR
CRT YOKE
CRT SOCKET—6
CHOKE COIL
SIGNAL BOARD
(slide out )

3836-162

Figure 6-11. Item locations for monitor disassembly (VONOCHROME ONLY).

REMOVING THE MONITOR (COLOR ONLY)

CRTs RETAIN HAZARDOUS VOLTAGES FOR LONG PERIODS OF TIME AFTER

POWER-DOWN. The monitor should be serviced only by qualified personnel familiar with
CRT servicing procedures and precautions.

Before attempting any work inside the monitor, discharge the CRT by shorting the anode to
ground through a 1 M@ resistor. When discharging, connect to ground first, then through a
lead and a 1 M1 resistor to the anode, making sure all conductive materials on the connec-
tion are well insulated. Allow at least five minutes for discharge of dielectric materials. Re-
peat this discharge process several times because dielectric soak-in charges tend to build
up again after they are discharged.

USE EXTREME CAUTION WHEN HANDLING THE CRT. Rough handling may cause it to
violently implode. Do not nick or scratch the glass or subject it to undue pressures during
removal or installation. When handling the CRT, wear safety goggles and heavy gloves for
protection.
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Figure 6-12 shows the locations of the circuit boards in the monitor. It also calls out the parts that
must be disconnected or removed in order to remove the circuit boards.

1.
2.

Unplug the unit.

Remove the top and bottom panels, the left side panel, the power supply cover, and the
instrument module cover. Wait five minutes after the warning lamp on the capacitor bracket
board stops flashing before proceeding to the next step.

Remove the eight screws (6-32 x 0.250) securing the monitor cover to the top of the monitor.
Do not try to lift the cover off yet.

. Remove the three screws (6-32 x 0.250) securing the side of the monitor cover to the top rail

of the mainframe.

Remove the two screws (6-32 x 0.250) securing the side of the monitor cover to the bottom
rail of the mainframe.

Lift the black-enamalled cover and the mu-metal shield out of the mainframe. Observe that
the tapered end of the mu-metal shield is toward the rear of the mainframe.

Close and latch the keyboard into the face of the mainframe.
Place the mainframe face-down on the work surface.

Remove the four screws (6-32 x 0.250) from the indents in the bottom of the mainframe.

CAUTION

Use care in pulling the monitor out of the mainframe. The cables connecting the monitor to
the mainframe can be damaged by snagging on mainframe components.

10.
11.

12.

13.

Carefully pull the monitor straight out of the top of the mainframe.

Disconnect the cables from J422 and J410 on the interconnect board near the rear of the
monitor, and disconnect the cable from J645 from the monitor deflection board just under the
rear of the CRT.

Return the mainframe to its normal position (flat) on the work surface.

To perform tests and adjustments on the monitor, reconnect the cables, open the keyboard
and power up the DAS.
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To remove the Z-axis board, deflection board and CRT socket board (COLOR ONLY):

CRTs RETAIN HAZARDOUS VOLTAGES FOR LONG PERIODS OF TIME AFTER
POWER-DOWN. Before attempting any work inside the monitor, discharge the CRT by
shorting the anode connection to chassis ground. When discharging, go from ground to
anode.

When removing or replacing connectors and other parts on the monitor boards, do not
provide leverage by pressing on any part of the CRT.

1. BEFORE REMOVING ANY BOARDS, BE SURE TO DISCHARGE THE CRT BY SHORTING
THE ANODE CONNECTION TO CHASSIS GROUND. Attach a grounding strap to chassis
ground, then attach the other end of the strap to a metal probe. Carefully insert the probe
beneath the plastic anode connector insulator on the side of the CRT (refer to Figure 6-12).

2. Disconnect the cable from P820 near the center of the signal board and mark it for
identification.

3. Remove the three screws (6-32 x 0.250) from the top center of the Z-axis board.
4. Using a circuit board ejector tool, carefully lift straight up on the Z-axis board.

5. Disconnect the cables from the rear of the deflection board and mark each for identification.

CAUTION

Before removing the deflection board, the Z-axis board must be either removed or pulled up
clear of the connector pins connecting it to the deflection board. Failure to observe this
precaution can break these pins.

Do not move or remove any of the neck components on the CRT. These are covergence and
purity adjustments which are factory set by the CRT vendor. Any attempt to move or adjust
these components can destroy color capability of the unit.

6. Remove the CRT socket board from the CRT by pulling the socket to the rear. Pull on the
socket, not the board.

7. Slide the CRT socket board through the monitor frame so that it is positioned loosely on top
of the CRT.

8. Remove the screw (6-32 x 0.250) securing the top rear of the high-voltage transformer shield
to the monitor frame.

9. Remove the two screws (6-32 x 0.250) securing the bottom rear of the high-voltage trans-
former shield to the bottom of the monitor frame.
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10. Remove the screw (6-32 x 0.250) securing the deflection board to the bottom of the monitor
on the side nearest the Z-axis board connectors.

Use care in sliding the deflection board out of the monitor frame. The metal shield around the
high-voltage transformer can catch on its mounting bracket and cause damage to the deflec-
tion board at the base of the transformer. Also, the CRT socket board can be damaged by
snagging on the monitor frame or CRT yoke.

11. Press on the deflection board on the side nearest the Z-axis board connectors while pulling
on the opposite side with a board ejector tool (hole for pulling is under front corner of high-
voltage transformer shield).

Z-AXIS BOARD y
MOUNTING SCREWS

Z-AXIS BOARD —7

J420
ANODE
J320 CONNECTOR
CRT
SSSEEE L255 ADJUSTMENT
n%\ )
|/ DEFLECTION
BOARD
(ON FLOOR
OF MONITOR)
J615
J301 "
1635 P! TRANSFORMER
J645 & SHIELD SCREWS
Jsso 3836-202

Figure 6-12. Item locations for monitor disassembly (COLOR ONLY).
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REMOVING THE KEYBOARD

Figures 6-13 and 6-14 illustrate the steps required for removing the keyboard from the mainframe.
Figure 6-15 demonstrates how to dismantle the keyboard to remove the circuit board. Refer to
these figures while reading the following instructions.

1. Pull one of the side panels 6 to 10 inches back from the front of the mainframe.

2. The rear keyboard frame rests on two metal bars (angled approximately 30°) inside the front
molding. Each metal bar is anchored by two socket-head set screws. As shown in Figure
6-14, these screws are inside the mainframe, directly behind the bar assembly. Another
socket-head set screw in the side, front casting permits adjustment of the keyboard’s hori-
zontal position by controlling how far the bar assembly recedes into the side casting.

Loosen the side set screw with a 0.050 Allen wrench until about 1/4 inch of the screw is
exposed. It is not necessary to remove the screw.

3. Loosen the two recessed set screws behind the bar assembly with a 1/16 Allen wrench.
These screws are accessible when the side panel is moved back.

4. Push the keyboard toward the loosened bar assembly. The bar will move deeper into the side
casting.

5. Lift the front edge of the keyboard approximately 30° as shown in Figure 6-14. Pull the
keyboard away from the mainframe a few inches. The keyboard cable will slide out of a slot
beneath the screen.

6. Disconnect the connector from the keyboard. Do not pull on the cable.

NOTE

Examine the corner castings-of the keyboard frame. The structure of the castings allows the
keyboard to move up and down freely on the angled metal bars on the front of the
mainframe.

7. Remove the two socket-head cap screws (2-56 x 0.188) on the sides of the keyboard frame
near the corner castings (see Figure 6-15). Use a 5/64 Allen wrench.

8. Carefully pull the plastic housing away from the metal keyboard frame and the faceplate and
circuit board.

9. Remove the two flat-head, POZIDRIV screws (4-40 x 0.312) from the bottom of the keyboard
frame.

10. Pull the metal frame away from the faceplate and circuit board. Notice that the two side rails
have guide slots for the circuit board.

11. To remove the keyboard panel (faceplate) from the circuit board, remove the 10 screws (4-40
x 0.312 with washers) securing the two parts.
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Figure 6-13. Socket-head set screws secure the rear keyboard frame to an angled metal bar on the front casting.
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3640-08

Figure 6-14. Lift the front edge of the keyboard 30°, then pull it away from the mainframe.
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Figure 6-15. Dismantle the keyboard to access the circuit board.
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To reassemble the keyboard:

—

. Secure the circuit board to the face plate with the ten screws (4-40 x 0.312 with washers).
2. Position the metal frame so that the guide slots in the side rails align with the circuit board.
3. Slide the faceplate and circuit board into the frame.

4. Secure the circuit board to the metal frame with the two flat-head, POZIDRIV screws (4-40 x
0.312).

5. Press the metal frame, with faceplate and circuit board, into the plastic housing until the
screw holes on the side of the frame are aligned with the screw holes on the side of the
housing. It may be necessary to gently pry back the top, side edges of the plastic housing to
let the corner castings slip down completely.

6. Insert the socket-head cap screws (2-56 x 0.188) into the side of the frame.

7. Attach the keyboard cable connector to the circuit board. The connector is a polarized type
and can be joined in only one way.

8. Move the keyboard toward the mainframe, pushing the keyboard cable back into the slot as
you go.

9. Tilt the bottom of the keyboard up until the corner castings slip over the angled metal bars on
the front of the mainframe. Lower the keyboard to its normal position.

10. Tighten the set screw on the side molding until it is flush with the surface.
11. Tighten the two set screws inside the mainframe, behind the bar assembly.

12. Replace the side panel.

REMOVING THE INTERCONNECT BOARD (MONOCHROME ONLY)

Hazardous voltages may be exposed during this disassembly procedure. Be sure power is
off and the power cord is disconnected. After power-down, wait five minutes before starting
this procedure to allow the filtering capacitors to discharge.

Figure 6-16 illustrates the procedures for removing the rear casting so that the interconnect board
can be removed from the mainframe.
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10.

11.

12.

13.

14.

15.
16.
17.

NOTE
Unless otherwise noted, screws mentioned in the text are the pan-head, POZIDRIV type.

. Remove the four large slotted screws located in the four corners of the back panel. Also,

remove the plastic brackets and springs.

. Remove the top panel and both side panels. Move the bottom panel back a few inches to

expose a set of screws. Also remove the module and power supply compartment covers.

. Remove all instrument modules and power supplies.

Remove the three screws (6-32 x 0.250) that secure the rear casting to the vertical panel
dividing the instrument modules from the power supplies.

Remove the three screws (4-40 x 0.188) inside the mainframe on the floor of the module
compartment that secure the rear casting to the bottom of the mainframe.

Remove the Plexiglas cover over the capacitor board.

Remove the two screws (6-32 x 0.250) on the top, front part of the capacitor frame, just
beyond the front edge of the capacitor bracket board, and the screw (6-32 x 0.250) on the
outside of the capacitor frame that connects the frame to the power supplies.

Remove the two screws (6-32 x 1.000) in the center of the lower edge of the rear casting.
These screws are not visible if the bottom panel is in place.

. Remove the four TORX screws (8-32 x 1.38) at the four corners of the rear casting.

Carefully lower the rear casting. The power supply fan, heat sink, and capacitor frame will
come away with it.

Remove the connectors between the filtering capacitors and the interconnect board at J124
and J125 (quick-release) and J121 (harmonica).

All remaining connectors on the interconnect board are in the section directly behind the
monitor. Note the position of the connectors, then remove them.

Remove the 17 screws (4-40 x 0.250 with washers) that secure the interconnect board to the
bottom of the mainframe.

Remove the nut in the lower back, right corner of the mainframe that secures the green and
yellow chassis ground wire.

Carefully lift the large, plastic-wrapped cable harness away from the interconnect board.
Lift the entire rear casting and set it on top of the mainframe.

Carefully move the interconnect board out of the back of the mainframe.
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Figure 6-16. Removing the rear casting so the interconnect board can be removed from the mainframe (MONO-
CHROME ONLY).

REMOVING THE INTERCONNECT BOARD (COLOR ONLY)

WARNING

Hazardous voltages may be exposed during this disassembly procedure. Be sure power is
off and the power cord is disconnected before starting this procedure.

Figure 6-17 illustrates the procedures for removing the rear casting so that the interconnect board
can be removed from the mainframe.
NOTE
Unless otherwise noted, screws mentioned in the text are the pan-head, POZIDRIV type.
1. Remove the four large slotted screws located in the four corners of the back panel. Also,
remove the plastic brackets and springs.

2. Remove the top panel, both side panels, and the bottom panel. Also remove the instrument
module and power supply compartment covers. WAIT UNTIL THE WARNING LAMP ON
THE CAPACITOR BRACKET BOARD STOPS FLASHING BEFORE PROCEEDING TO THE
NEXT STEP.
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.
20.

Remove all instrument modules and power supplies.

Remove the three screws (6-32 x 0.250) that secure the rear casting to the vertical panel that
divides the instrument modules from the power supplies.

Remove the Plexiglas cover over the capacitor board.

Remove the two screws (6-32 x 0.250) on the top, front part of the capacitor frame, just
beyond the front edge of the capacitor bracket board.

Remove the two screws (6-32 x 1.000) in the center of the lower edge of the rear casting.
These screws are not visible if the bottom panel is in place.

Remove the four TORX screws (8-32 x 1.38) at the four corners of the rear casting.
Carefully lower the rear casting. The power supply fan, heat sink, and capacitor frame will
come away with it. Place the rear panel to one side so that wires that remain connected are
out of the way.

Note the position of all connectors at the rear of the interconnect board, disconnect them and
disconnect the cable leading to the degaussing switch on the rear panel.

Remove the screw (4-40 x 0.312) securing the power supply cage to the floor of the
mainframe.

Remove four screws (6-32 x 0.250) securing the power supply cage to the mainframe center
divider.

Remove three screws (6-32 x 0.250) securing the power supply cage to the upper-outside rail
of the mainframe.

Remove one screw (6-32 x 0.250) securing the power supply cage to the lower-outside rail
near the center of the mainframe.

Carefully lift the +5 V power supply frame out of the top of the mainframe.

All remaining connectors on the interconnect board are in the section directly behind the
monitor. Note the position of the connectors, then remove them.

Remove the 17 screws (4-40 x 0.250 with washers) that secure the interconnect board to the
bottom of the mainframe.

Remove the nut in the lower back, right corner of the mainframe that secures the green and
yellow chassis ground wire, and remove the nut at the lower center of the mainframe that
secures the shielding to chassis ground.

Carefully lift the degaussing cable harness away from the interconnect board.

Disconnect the single black and white wire from the WORD RECOGNIZER OUTPUT connec-
tor on the inside of the rear casting.
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21. Disconnect the single blue and white wire from the TRIGGER INPUT connector on the inside
of the rear casting.

22. Lift the entire rear casting and set it on top of the mainframe.

23. Carefully move the interconnect board out of the back of the mainframe.

PANEL SEPARATING
POWER SUPPLIES

FROM MODULE
COMPARTMENT

CAPACITOR
BRACKET

3836-203

Figure 6-17. Removing the rear casting so the interconnect board can be removed from the mainframe (COLOR
ONLY).

REMOVING THE FRONT FAN AND THE POWER SWITCH
(MONOCHROME ONLY)

Removing the Front Fan (MONOCHROME ONLY)

1. Remove the top panel, the module compartment cover, and all instrument modules. Removing
the side panel adjoining the fan is helpful but not necessary.

2. Remove the two screws (6-32 x 0.875) in the horizontal metal bar located between the two
plastic module guide bars. Refer to Figure 6-18.
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Pull the fan housing up from the mainframe. Place the fan on top of the monitor cover. Unless
the wires connecting the fan to the mainframe are disconnected, the fan cannot be moved
farther.

If you need to replace the fan or disconnect the wires joining it to the mainframe, remove the
four screws (8-32 x 2.000 with nut and assembled lockwasher) that secure the fan assembly to
the housing.

. Lift the fan assembly out of the housing until the connectors attaching the power wires to the

fan can be removed.

Make a note of the position of the different wire colors then pull the connectors. Long-nose
pliers are helpful.

. Thread the wires back through the hole in the housing to free the fan assembly from the

housing and the entire unit from the mainframe.

Removing the Power Switch (MONOCHROME ONLY)

1.
2.
3.

Remove the top panel and the module compartment cover.
Remove the front fan.

If a tape drive (Option 01) is installed in the mainframe, remove the tape drive data board.

. Remove the plastic power switch knob on the front of the mainframe. This is accomplished by

unscrewing the knob while holding the shaft to the switch assembly steady with long-nose
pliers.

. To remove the power switch bracket and expose the toggle switch, remove the two screws

(4-40 x 0.250) at the back of the bracket.

. To free the entire switch assembly from the mainframe, remove the three screws (4-40 x

0.312) on the outer edges of the assembly. There are two screws on the front of the assembly
and one on the rear.
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ch the front fan to the mainframe (MONOCHROME ONLY).

rigure 6-18. Location of the screws that atta
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REMOVING THE FRONT FAN AND THE POWER SWITCH (COLOR ONLY)

Removing the Front Fan (COLOR ONLY)

1.

Remove the top panel, the module compartment cover, and all instrument modules. Removing
the side panel adjoining the fan is helpful but not necessary. Also, removing the eight top
screws from the monitor cover helps clear the wires leading to the front fan assembly. (It is not
necessary to entirely remove the monitor cover.)

Remove the four screws (6-32 x 0.250) securing the fan to mainframe (refer to Figure 6-19).
These screws are accessed through the instrument module compartment.

. Pull the fan housing up from the mainframe. Place the fan on top of the monitor cover. Unless

the wires connecting the fan to the mainframe at J419 (just behind the monitor) are disconnect-
ed, the fan cannot be moved farther.

If you need to replace the fan or disconnect the wires joining it to the mainframe, remove the
four screws (8-32 x 2.000 with nut and assembled lockwasher) that secure the fan assembly to
the housing.

Lift the fan assembly out of the housing until the connectors attaching the power wires to the
fan can be removed.

Make a note of the position of the different wire colors then pull the connectors. Long-nose
pliers are helpful.

Thread the wires back through the hole in the housing to free the fan assembly from the
housing and the entire unit from the mainframe.

TOP OF FRONT FAN HOUSING

FRONT
OF
UNIT
FAN — FAN
MOUNTING MOUNTING
SCREWS SCREWS

BACK N D A
OF TAPE DRIVE GOES HERE
UNIT i

3836-204

Figure 6-19. Location of the screws that attach the front fan to the mainframe (COLOR ONLY).
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Removing the Power Switch (COLOR ONLY)

If the color monitor has been removed from the mainframe, start this procedure at step 5. If it has
not been removed, begin at step 1.

1. Remove the top panel, bottom panel, and the module compartment cover.
Remove the front fan.

If a tape drive (Option 01) is installed in the mainframe, remove the tape drive data board.

> N

Unscrew the plastic power switch knob on the front of the mainframe.

(3}

. Place the mainframe on its side.

6. Hold onto the switch assembly with one hand. With the other, remove the two screws (6-32 x
0.250) on the bottom of the mainframe that secure the power switch assembly to the
mainframe.

7. Lift the switch free of the mainframe, note the color coding of the four wires connected to the
switch, and disconnect those wires.

8. Remove the rear screw (6-32 x 0.5000) securing the two parts of the switch bracket and
separate the sliding portion from the stationary portion.

NOTE

When this screw is reinstalled during reassembly, adjust the screw so that the on-off action
of the switch assembly is firm but does not bind.

9. Squeeze on the ends of the switch assembly and slide it out through the top of the bracket.

REMOVING THE TAPE DRIVE (OPTION 01)

Figure 6-20 shows the positions of the four circuit boards and the tape transport assembly in the
tape drive.

1. Remove the top panel, the bottom panel, the module compartment cover, the side panel
nearest the tape drive, and all instrument modules.

2. Remove the front fan assembly.

To remove the tape drive data board:

1. Note the position of the six colored connectors at the edge of the board, then disconnect them.

2. Remove the two screws (4-40 x 0.250 with washers) securing the tape drive data board to the
tape transport assembly; lift the board out of the mainframe.
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To remove the servo board:

1.

2.

2.

Disconnect J131, J132, and J351 from the servo board.

Remove the four screws (4-40 x 0.250 with washers) that secure the board to the bottom of
the mainframe. Lift the board out of the mainframe.

To remove the tape transport assembly (MONOCHROME ONLY):
1.

Remove the tape drive data board.

Disconnect the 2-pin connector on the servo board at J367. No other connectors need be
removed.

Remove the two screws (6-32 x 0.625) in the base of the transport assembly that attach the
assembly to the mainframe. Lift the unit composed of the tape transport assembly, the status
board, and the sensor board out of the mainframe.

To remove the tape transport assembly (COLOR ONLY):

1.

2.

Remove the tape drive data board.

Disconnect the 2-pin connector on the servo board at J367. No other connectors need be
removed.

Place the mainframe on its side.
Hold onto the tape transport assembly with one hand. With the other, remove the four screws
(6-32 x 0.250) that secure the transport assembly to the mainframe. (These screws are ac-

cessed on the bottom of the mainframe.)

Lift the unit composed of the tape transport assembly, the status board, and the sensor board
out of the mainframe.

To remove the sensor board:

1.

2.

Remove the tape transport assembly.

Pull the connector between the sensor board and the status board at J11 on the sensor board.

3. Remove the screw (4-40 x 0.250) that attaches the sensor board to the tape transport

assembly.

To remove the status board:

1.

Remove the tape transport aSsembly.

2. Disconnect the 8-pin connector at J2 on the status board.

3. Carefully remove DS2 from its holder beneath the status board with angled tweezers.
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4. Remove the thread-forming screw (2-32 x 0.312) on the edge of the board between S1 and S2.

5. Remove the screw (4-40 x 0.312 with washer) near J2 that secures the status board to the

tape transport assembly.

Do not bend the gold switch arms on S1 and S2. Keep clothing and tools away from these
delicate parts.

To remove the motor from the tape transport assembly:

Figure 6-21 is an exploded-view of the tape drive, and is the reference for disassembly and
reassembly of the tape drive.

NOTE

Numbers following the drive components correspond to the labels in the exploded-view
figure.

1. Remove the tape transport assembly from the mainframe.
2. Remove the sensor board.

3. Use long-nose pliers to remove the motor support springs (4) located on each side of the
motor (3). See Figure 6-21.

4. Remove the eject spring (7) on the side of the transport assembly.

5. Remove the four screws (two 4-40 x 0.312 and two 4-40 x 0.625 with washers) (5) (6) in the
corners of the bottom of the transport assembly that hold the two halves together.

6. As you separate the two halves of the tape transport assembly, the motor can be removed. Be
very careful not to damage the tach wheel (1).
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TAPE DRIVE
DATA BOARD s

SENSOR BOARD

/STATUS BOARD

TAPE TRANSPORT.:
ASSEMBLY

Figure 6-20. Location of the four circuit boards and the tape transport assembly in the tape drive. (This figure shows
the Monochrome DAS. The Color DAS is similar.)

To reassemble the tape transport assembly:

1. Position the tach wheel in the upper half of the assembly.

2. Carefully move the lower half of the assembly around the motor and up to join the upper half.
Secure the two halves with the four screws (two 4-40 x 0.312 and two 4-40 x 0.625 with
washers) (5) (6); the longer screws belong nearest the motor.

3. Replace the motor support springs (4) and the eject spring (7).

4. Replace the sensor board (2). Replace the connector at J11. The tape transport unit is now
ready to be reinstalled in the mainframe.
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Figure 6-21. Exploded view of tape drive mechanical parts.

PREVENTIVE MAINTENANCE

Preventive maintenance consists of periodic cleaning and inspection. When performed on a regu-
lar basis, instrument breakdown will be reduced and reliability will increase.

The severity of the conditions under which the instrument is operated will determine the frequency
of preventive maintenance procedures. A convenient and appropriate time to perform these pro-
cedures is immediately prior to instrument adjustment.
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TAPE DRIVE PREVENTIVE MAINTENANCE

In order to minimize oxide and foreign matter accumulation, the read/write head of the drive
should be cleaned regularly. Frequency of cleaning depends on the frequency of use and upon the
cleanliness of the area in which the drive is used. Recommended cleaning intervals are once a
month for units that are used moderately; once a week for units that are used where high foreign
matter accumulations occur. The read/write head should be cleaned with reagent grade 91%
isopropyl alcohol and a cotton swab. Other solvents can damage the plastic of the read/write
head and chassis. Refer to Figure 6-22 for the location of the read/write head.

CAUTION

Damage to the tape’s read/write head may occur if any solvent other than isopropy! alcohol
is used in cleaning.

The read/write head should also be de-magnetized periodically as part of the standard preventive
maintenance routine. Use a standard cassette tape head demagnetizer and follow the instructions
that come with it.

\

READ/WRITE HEAD

3836-169

Figure 6-22. Location of the read/write head in the tape drive.

EXTERIOR CLEANING

Dust the exterior surfaces with a dry, lint-free cloth or a soft bristle brush. If hard dirt remains, use
a cloth or swab dampened with warm water or a mild detergent. The swab is also useful for
cleaning in narrow spaces around the controls. Do not use abrasive compounds.
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CAUTION

To prevent getting water inside the instrument during external cleaning, use only enough
water to dampen the cloth or swab.

DO NOT use chemical cleaning agents as they may damage the plastics used in the instru-
ment. In particular, avoid chemicals that contain benzene, toluene, xylene, acetone, or simi-
lar solvents.

INTERIOR CLEANING

Internal cleaning should be done with a dry, low-velocity stream of air. A soft bristle brush is
useful for cleaning around components. If a liquid must be used for minor internal cleaning, use
isopropyl alcohol.

Should the interior of the instrument be so dirty as to require a thorough cleaning, it can be
washed according to the wash procedure below.

CAUTION

DO NOT wash the power switch. The power switch must be covered during washing
procedures.

When washing near unsealed electromechanical components like the keyboard keys and the
tape drive sensing switches, use as little washing action as possible. This is to prevent
washing the lubricant out of the switches and getting an excess of detergent into the con-
tact areas of the switches.

DO NOT use a freon-based cleaner for cleaning the circuit boards. Freon will destroy alumi-
num capacitors.

DO NOT use fluorocarbon base spray cleaners or silicon spray lubricants on switches or
switch contacts. These sprays may damage the circuit board material or plastic parts, and
leave a dust-collecting residue. If necessary, New Improved NO NOISE may be used as a
lubricant.

1. Disassemble the instrument to the point that all areas requiring washing are easily accessible.
The amount of disassembly required will vary according to the instrument configuration and
what options are installed. During disassembly, refer to the Disassembly/Installation Proce-
dures described earlier in this section.

2. Cover the main power switch in the front of the mainframe to prevent detergent from getting
inside.

3. Spray-wash components with a 5% solution of mild detergent and water (Kelite, or equivalent,
is a usable mild detergent).
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NOTE

After performing the previous steps, be sure to perform the following procedure on the bus
connectors on the interconnect board and on the connectors on the instrument modules,
power supplies, and options.

4. Thoroughly rinse components with clean water.
5. Blow-dry components with low velocity air.

6. Spray all switch contact areas and connectors with isopropyl alcohol, wait 60 seconds, then
blow dry with low velocity air.

7. Heat all components in an oven or compartment using circulating air at +51 to +65°C (+125
to +150°F).

8. If necessary, the contact areas of push switches can be lubricated with New Improved NO
NOISE.

INSPECTION

Inspect the instrument for broken connections, frayed wires, poorly seated components, leaking
capacitors, damaged hardware, and heat damaged components.

Repair any obvious problems. However, take particular care if you find any heat damaged parts.
Overheating usually indicates other circuit problems. To prevent a recurrence of the damage, find
and correct the cause of the overheating (see the Maintenance: Troubleshooting section).

POWER-UP SELF-TEST

The power-up self-test can indicate when maintenance is required. If any of the power-up diag-
nostics are not passed when the instrument is turned on, maintenance is required. Additional in-
depth diagnostic routines are discussed in the Troubleshooting and the Diagnostic Test
Description sections.

CORRECTIVE MAINTENANCE

OBTAINING REPLACEMENT PARTS

All electrical and mechanical replaceable parts for the instrument can be obtained through your
Tektronix Field Office or representative. However, many of the standard electrical components
can be obtained locally. Before purchacing an ordinary part, check the Replaceable Parts list for
value, tolerance, rating and description.
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Check the parts list before replacing electrical components. If the part is called out as
screened or burned-in, the replacement part must also be screened or burned-in or the
repair may not be effective.

NOTE
When selecting replacement parts, remember that the physical size and shape of a component
may affect its performance in the instrument. All replaceable parts should be direct replacements
unless it is known that a different component will not adversely affect instrument performance.

Most of the mechanical parts and some of the electrical parts in this instrument are manufactured
by Tektronix. Some parts are manufactured or selected by Tektronix to satisfy particular require-
ments, or are manufactured to certain specifications for Tektronix. To determine the manufactur-
er of a part, refer to the Parts List Cross Index of Code Number to Manufacturer. This is found in
the Replaceable Parts list.

When ordering replacement parts from Tektronix, include the following information:
1. Instrument type

2. Instrument serial number

3. A description of the part (if electrical, include the component number)

4. Tektronix part number

STRAPS AND TEST POINTS

Before attempting any corrective maintenance, the location and orientation of straps on the circuit
should be verified. In the Reference Information section, all circuit boards with straps and/or test
points are shown along with the proper orientation of each strap. The function of each test point
on the board is also given with the illustration.

FUSE LOCATIONS

There are four fuses in the mainframe. One fuse is accessible through the fuse holder on the back
panel of the mainframe. One fuse is located on the Main Power Supply board. Two fuses are on
the capacitor bracket board inside the power supply compartment of the mainframe. Refer to the
Disassembly/Installation Procedures, earlier in this section, for access to the capacitor bracket
board.

There is one fuse in each P6452 Data Acquisition Probe. This fuse must be un-soldered to be
replaced.
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CIRCUIT BOARD PIN REPLACEMENT

A circuit-board pin replacement kit, including necessary tools, instructions, and replacement pins
with attached spare ferrules, is available from Tektronix.

Replace circuit board pins on multi-layer boards with extreme care. These boards have
conductive paths laminated between the top and bottom board layers. All soldering, remov-
al, and reinsertion of pins must be done with care to prevent breaking any electrical paths on
the board.

To replace pins (refer to Figure 6-23 while reading these instructions):

1. Use a 15 W soldering iron to unsolder the pin while pulling it out of the board with a pair of
pliers. If the pin is too short to use the pliers, it can be pushed out with any round device not
over 0.028 inches in diameter.

2. If the ferrule remained in the board, carefully ream the solder out with a 0.031 inch drill. If the
ferrule came out with the pin, clean the excess solder out of the hole with a solder-removing
wick and a scribe.

3. If the ferrule remained in the board, remove the ferrule from the new pin and insert the pin into
the old ferrule in the same orientation as the old pin. If the ferrule came out with the old pin,
insert the new pin with ferrule in the same orientation as the old pin.

4. When the new pin is properly positioned in the circuit board, carefully solder it on both sides of
the board.
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Figure 6-23. Circuit board pin and ferrule.

REPAIRING MULTI-CONDUCTOR CONNECTORS

Some of the interconnecting cable assemblies in the instrument consist of multi-conductor cable
with machine-installed terminal connectors, mounted in plastic holders. For a picture of these
connectors refer to Figure 6-24. The plastic holders can be replaced easily. However, if the cable
is defective it must be replaced as a complete cable assembly. If one of the terminal connectors
comes loose from the plastic holder, it can be reinstalled as shown in Figure 6-24. When reinstall-
ing the connector into the circuit-board pins, be sure to match the triangle on the connector.
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Figure 6-24. Multi-conductor terminal connectors.

REPAIRING THE DISPLAY MONITOR

The display monitor is delicate and contains high voltages. Follow these precautions as you
handle the monitor:

* While performing maintenance on the display monitor, keep the chassis grounded, then use
only one hand when making tests. This prevents hand-to-hand electrical shock.

e Use extreme care when handling the CRT. Rough handling may cause the tube to implode due
to pressure differential. Do not nick or scratch glass or subject it to undue pressure in removal
or installation. When handling, safety goggles and heavy gloves should be worn for protection.

* Discharge the CRT by shorting the anode to chassis ground. When discharging, make connec-
tions first to ground then to anode.

* Always reinstall protective devices, such as insulation, isolation resistors and capacitors, and
shields after working on a monitor.
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o Before returning a serviced display monitor, the unit must be tested to verify its safety as
follows (do not use a line isolation transformer for the following test):

1. Connect a 1500 2, 10 W resistor across the leads of a 1000 Q per V (or higher sensitivity)
ac voltmeter.

Connect the common lead of the meter to a good earth ground such as a water pipe.

Connect the voltage lead to the display monitor frame.

> o

Apply ac line voltage to the monitor.

5. Observe that the meter indication does not exceed 7.5 V. If the indicated voltage exceeds
this value, locate and repair the fault.

6. Reverse the ac line voltage and again observe that the meter indication does not exceed
7.5 V. If the indicated voltage exceeds this value, locate and repair the fault.

REPAIRING THE DAS CARRYING HANDLE

The carrying handle of the instrument is an integral part of the side panel to which it is connected.
If the handle is damaged, the entire side panel must be replaced as a unit.

REPAIRING A P6452 DATA ACQUISITION PROBE

The P6452 probe is generally repairable to the component level. However, note that the hybrids
that provide all active circuitry for the probes are bonded to the circuit board. New hybrids cannot
be bonded to the board without destroying the new hybrid. If any active circuitry fails in a P6452,
then the entire circuit board and both hybrids must be replaced.

REPAIRING A P6454 100 MHz CLOCK PROBE

The P6454 probe is calibrated at the factory by having its cable cut to an electrical length. If the
cable needs to be replaced, the new cable must have the same electrical length as the old cable.
For this reason, do not replace the cable with anything other than the Tektronix part shown in the
Replaceable Parts List. The Tektronix cable has already been cut to electrical length. When
installing this cable, DO NOT CUT MORE CABLE THAN IS ABSOLUTELY NECESSARY for
proper soldering. :

If the P6454 hybrid needs to be replaced, there are certain soldering precautions that should be
followed. These precautions are listed below.

o Keep soldering temperature and time to a minimum to avoid melting the hybrid.
° Use as small an amount of solder as possible.

e Take care not to scrape the gold plating from the leads.
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REPAIRING A P6455 TTL/MOS PATTERN GENERATOR PROBE
The P6455 probe is repairable to the component level. Note that the hybrids running parallel to

the long axis of the case are considered components, and may not be repaired internally. If they
fail, they must be replaced.

REPAIRING A P6456 ECL PATTERN GENERATOR PROBE

The P6456 probe is repairable to the component level. There are no special precautions required
to repair this probe.

REPAIRING THE TAPE DRIVE (OPTION 01)

Refer to the Disassembly/Installation Procedures while repairing the tape drive. In particular, note
that the tape head is glued into the tape drive housing, so it can neither be adjusted nor replaced.
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MAINTENANCE: TROUBLESHOOTING

Tektronix maintains repair and recalibration facilities at its local Field Service Centers and the
Factory Service Center. For further information or assistance, contact your local Tektronix Field
Office or representative.

TROUBLESHOOTING PRECAUTIONS

INTERNAL INSTRUMENT ACCESS

WARNING |

Electric shock hazards inside the instrument may be exposed when protective covers are
removed.

To gain access to the interior of the instrument, refer to the disassembly procedures in the
Maintenance: General Information section.

SOLDERING

Most of the components in the instrument are soldered in place. If it is necessary to replace a
soldered part, use a 15 W soldering iron to prevent heat damage to the circuit board or compo-
nents. Excessive heat will lift circuit runs on the circuit board.

The flux in the solder may leave a residue on the circuit board, which can provide a high resis-
tance leakage path and affect instrument operation. Be sure to clean off this residue with isopro-
py! alchohol or a similar solvent.

STATIC DISCHARGE DAMAGE

All devices in the instrument are susceptible to damage by static discharge to some degree.
Most of the devices used in the DAS are static sensitive and may be damaged by improper

handling. See Table 7-1 for the relative susceptibility of various classes of semiconductors. Static
voltages of 1 to 30 kV are common in unprotected environments.

7-1



Maintenance: Troubleshooting—DAS 9100 Series Service Vol. i

7-2

Table 7-1
Relative Susceptibility of Semiconductors to Static Discharge Damage
Semiconductor Class Danger Voltage®
MOS or CMOS 100 - 500 vV
ECL 200 - 500V
Schottky signal diodes 250V
Schottky TTL 500V
High frequency bipolar transistors 400 - 600 V
JFETs 600 - 800 V
Linear microcircuits 400 - 1000 V
Low-power Schottky TTL 1200 V

aVoltage discharged from a 100 pF capacitor through a resistance of 100 Q.

TROUBLESHOOTING EQUIPMENT

The following equipment, or equivalent, is recommended for troubleshooting DAS 9100 systems.

DAS 9100 Series Service Maintenance Kit (see Optional Accessories for the part number).

A 200 MHz (or better), 2 channel oscilloscope (for example, the TEKTRONIX 475 Oscilloscope).

A 100 MHz pulse generator with variable amplitude (for example, the TEKTRONIX PG 502
Pulse Generator).

A 3.5 digit, 1% accuracy digital multimeter (for example, the TEKTRONIX DM 502A Digital
Multimeter).

° A variable voltage source.

The above equipment is needed for most DAS troubleshooting. The following equipment is need-
ed only in special cases.

* A general purpose logic analyzer (for example, the SONY/TEKTRONIX 308 Data Analyzer, the
TEKTRONIX 7D01 Logic Analyzer, or another DAS).

* A TEKTRONIX 4051 Desktop Computer is required when troubleshooting the Option 02 I/O
Interface of the DAS. The 4051 may also be useful in troubleshooting the DAS Controller board.

NOTE

All Basic programs found in this text are written for a Tektronix 4050 series computer and
may be incompatible with other versions of Basic.
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TROUBLESHOOTING AIDS

The DAS contains a set of self-diagnostic tests. These tests can be used by the troubleshooter to
isolate the section of a circuit board that failed, and in some instances, to indicate the specific
component at fault.

The self-diagnostics are the basis of the troubleshooting tree provided later. This tree starts from
the power-up tests provided by the diagnostics and, in many instances, isolates circuit faults to
specific components. The diagnostic tests may aiso be used alone, without the tree, by looking up
the description of the test in the Maintenance: Diagnostic Test Descriptions section of this
manual.

There are parts of the troubleshooting tree that do not rely on the self-diagnostics. For example,
the Main Power Supply, the +5 V Power Supplies, Option 01 (the tape drive), and Option 02 (the
I/O interface) are not examined by the self-diagnostics. The Controller board has very little internal
diagnostics. Troubleshooting methods for these parts of the DAS are also in this section.

As an additional aid in troubleshooting, those circuit boards with extensive diagnostics have the
signal flow of the diagnostics shown in colors on the schematics. For more information on the
uses of the color coding on the schematics refer to the introduction of the Diagrams section.

THE DIAGNOSTICS MENU

The DAS diagnostics present their information in two menus: the power-up display and the
Diagnostics menu.

The DAS self-diagnostics are only accessible when the power-up display shows that one of the
modules has failed the power-up diagnostics. The power-up diagnostics are a limited number of
fast functional tests that are run whenever the DAS is powered up. These tests verify the basic
functions of the DAS, but should not be considered comprehensive.

It is possible for a module in the DAS to fail in such a way that the power-up diagnostics do not
detect the failure. To access the self-diagnostics in this situation, the operator can induce a
diagnostic failure from the keyboard by holding down any key on the keyboard (other than SHIFT)
from the time the DAS is turned on to the time the power-up diagnostics are finished.

When the power-up diagnostics fail, the power-up display should be similar to Figure 7-1. To enter
the Diagnostics menu, press the START SYSTEM key.

NOTE

Do not press any key other than START SYSTEM. If you do, you may leave the power-up
display, and lose access to the diagnostics menu. The only time the diagnostics are accessi-
ble is when the power-up display shows a failure.
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PRESS:

TEKTRONIX DAS 91@@ SELF TEST IN PROGRESS

CONF IGURATION:

SL0T @  CONTROLLER

SLOT 1 91PI6 16 CHANNEL ~ 4BnS PATTERN GENERATOR
SLOT 2  S91A32 32 CHANNEL  4BnS ACQUISITION MODULE
SLOT 3

SLoT 4

SLOT S  91A32 32 CHANNEL ~ 48nS ACQUISITION MODULE
SLOT 6  91AB8 8 CHANNEL ~ 18nS ACQUISITION MODULE

SLOT 7 TRIGGER ~ TIME BASE
SLoT 8 140 OPTION

START SYSTEM TO ENTER DIAGNOSTICS.
DON'T CARE TO BEGIN OPERATION.

FIRMWARE VERSION 1.07

FAIL @ 3F

288 23

3836-209

When first entered, the Diagnostics menu should look similar to Figure 7-2. The Diagnostics menu

Figure 7-1. Failure in the power-up self-test.

is controlled in the same way as the standard menus.

All changeable fields are shown in the reverse video. Fields are changed by moving the blinking
screen cursor into the field to be altered. Cursor movement is controlled by the up, down, right,
and left cursor arrows, and the NEXT key. The value in the field is changed either by using the

SELECT key, or by entering a hexadecimal value from the data entry keys.

DAS 9188 DIAGNDSTICS

MODLLE:

Pi6 5 91432
A32 6 91088
7 TRIGGER

PRESS: START SYSTEM TO BEGIN TEST.

LODPING:

3836-210

7-4

Figure 7-2. Diagnostics Menu
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After the various fields have been changed to run the desired test, the test can be started by
pressing the START SYSTEM key. A test can be stopped at any time by pressing the STOP key.

The Diagnostic menu may be exited by pressing any menu selection key while no tests are

running. This will display the selected menu on the screen. The diagnostics cannot be re-entered
from the standard menu displays.

DIAGNOSTICS CONTROL SUMMARY

In summary, the diagnostics are controlled in the following way:

* A power-up diagnostic failure is forced by pressing and holding down a keyboard key immedi-
ately after turning on the DAS.

* The START SYSTEM key is pressed to enter the Diagnostic test menu.

° The reverse video fields on the display are changed to the desired values using the cursor
control keys and the data entry keys.

o The START SYSTEM key is pressed to start the diagnostic test or function.

o The function will either stop by itself, or the STOP key may be pressed to stop the function at
any time.

e The Diagnostics menu may be exited at any time by pressing a menu selection key while no
tests are running. The DAS must be turned off or reset to re-enter the Diagnostics menu.

DIAGNOSTICS MENU USER-CHANGEABLE FIELDS

There are six user-changeable fields normally used with the diagnostics. All of these fields can
apply to any diagnostic test. These fields and their functions are listed below.

The following four fields select which modules will be tested by the self-diagnostics and which
functional tests will be run on the selected modules.

* MODULE. This field can be set to either ALL or SINGLE. ALL causes all modules in the system
to be tested. SINGLE allows modules to be tested individually.

NOTE
When entering the MODULE field, the DAS display shows all the modules installed in the
DAS and their slot numbers. The modules that fail diagnostics are highlighted.

e SLOT. This field only appears when the MODULE field is set to SINGLE. Using the hexadecimal
keys, enter the slot number of the module to be tested in this field.
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* MODE. This field only appears when a slot number has been entered in the SLOT field. This
field can contain either ALL or SINGLE. ALL causes most of the functions for the selected
module to be executed in sequence. SINGLE allows individual functions to be selected.

NOTE

When entering the MODE field, the DAS display lists all the test functions for the slot
selected.

e FUNCTION. This field appears when the MODE field is set to SINGLE. Enter the number
corresponding to the diagnostic function-to-be-run in this field using the hexadecimal keys.

The following two fields influence the way the selected functional tests are run by the DAS.

* LOOPING. The LOOPING field is always present and may be set to either ON or OFF using the
SELECT key. When the field is set to ON, the looping feature allows one test or a sequence of
tests to be run continuously. Use this feature to catch intermittent faults or for circuit tracing
with an oscilloscope.

¢ DISPLAY. This field only appears when the LOOPING field is set ON. The DISPLAY field may
be set to either ON or OFF. When the field is set to OFF, the Controller board disables direct
memory access for the display monitor whenever a test is running. This allows the diagnostic
test that is looping to run continuously without interruptions. Use this mode to perform circuit
tracing with an oscilloscope.

NOTE

If an error occurs while a diagnostic test is running and the display is turned off, the LOCK-
OUT and REMOTE lights are turned on.

For more detailed information regarding the Diagnostic menu or the functional tests, refer to the
Maintenance: Diagnostic Test Descriptions section of this manual.

THE TROUBLESHOOTING TREE

The troubleshooting tree is entered at the top of Figure 7-3 (troubleshooting chart 1). This figure
correlates modules or sub-assemblies to chart numbers. Begin at the top of the tree from DAS
power-up.

USING THE TROUBLESHOOTING TREE

The troubleshooting tree is divided into several charts. The charts are numbered in the sequence
recommended for troubleshooting. The charts are separated into the board or sub-assembly level. -
Most charts start from board failures discovered in the Diagnostics menu. Other charts may
simply start from the assumption that the board, module, or assembly is thought to be faulty. In
most cases, the initial information that is necessary to progress through the tree is found in the
Diagnostics menu.
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NOTE

The troubleshooting tree will not isolate all instrument faults. Faults not isolated by the tree
must be found using the schematics and traditional troubleshooting methods. Refer to the
introduction of the Diagrams section of the manual for suggestions regarding use of the
color-coded schematics.

STARTING THE TREE

Refer to the troubleshooting tree charts starting with Figure 7-3. Turn on the DAS. If there is a

power-up failure, note the circled number in the tree that corresponds to the type of failure named

in the display. Find that circled number further on in the tree and follow the steps for that chart.

If there is no power-up failure indication, perform the following procedure:

1. Turn off the mainframe, then turn it back on while holding a key (other than the SHIFT key)
down. This causes the needed power-up failure indication.

2. Enter the Diagnostics menu by pressing the START SYSTEM key.

3. Press the START SYSTEM key again after entering the menu to run most of the functional
tests in the DAS self-diagnostics program.

4. If a failure occurs, note the circled number in the tree that corresponds to the type of failure
named in the display.

5. Find that circled number further back in the tree and follow the steps for that chart.
If no faults are detected in the previous steps, the trees probably will not isolate the circuit
problem. If you wish to attempt the tree anyway, decide which board might contain the fault and

note the circled number in the tree that corresponds to that board or sub-assembly. Find that
circled number further back in the tree and follow the steps for that chart.
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START

POWER UP
DAS

DISPLAY
APPEARS

MENU

TRIGGER/
TIME-BASE
FAILED

NO

91A32
FAILED
NO

ROM
CHECK SUM
ERROR

MODULE
INSTALLED
NOT SHOWN

WITH POWER-UP

ON POWER-UER

Y

POWER-DOWN DAS,
THEN UP, -WHILE
HOLDING STOP KEY
DOWN

ENTER DIAGNOSTICS
MENU AND RUN

CONTROLLER
FAILED

ON I/O AT
END OF THIS
SECTION

ANY
FAILURES

TAPE DRIVE
FAILED

I/0 INTERFACE
FAILED

Figure 7-3. Troubleshooting Chart 1—Power-up through diagnostics.
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LIPT PIN 5 OF Ul4l
OUT OF SOCKET &

SHORT PIN 16 OF U351
TO +5 & POWER UP

DO REMOTE
AND LOCROUT
LEDs TURN
OFF

YES

INTERUPT PROBLEM

CHECK INPUT OF Ul41l
FOR ONE STUCK LOW

PULL I/0 BOARD

DO REMOTE
AND LOCROUT
LEDs TURN
OFF

YES

HARDWARE OR FIRM-
WARE PROBLEM

PULL TAPE DRIVE
CABLES

TAPE HARD-
WARD PROBLEMS

PULL TRIGGER
BOARD

DO REMOTE YES
AND LOCKOUT
LEDs TURN

OFF

TRIGGER HARDWARE
OR FIRMWARE PROBLEMS

BUS PROBLEM

Figure 7-4. Troubleshooting Chart 2—Controller (sheet 1 of 8).
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NOTE:
TO CHECK LINES,
USE OSCILLOSCOPE;

WATCH THEM GO
HIGH AND LOW

Figure 7-5. Troubleshooting Chart 2 - Controller with bad kernel or LED driver (sheet 2 of 8).

1s
LED DRIVER
WORKING

CHECK CLOCK
PRESENT ON
Z80A

CHECK THAT RESET AND
BUSREQ NMI ARE HIGH

CHECK MREQ,
IOREQ, RD, RW
ON 2B0A

CHECK ADDRESS LINES
FOR COUNT PATTERN

CHECK U485
CIRCUITRY

CHECK
DMA IN PROG
LINE

PULL DATA BUS BUFFER,
U555, AND SHORT TO
GROUND

CHECK FOR INCREMENTING
ADDRESS LINES

REPLACE DEFECTIVE
COMPONENT

| P>+ FORCE NO-OP (ADDRESS BUS

INCREMENTS IN LOOP). PULL
DATA BUS BUFFER (U LOCATED
ON CONTROLLER BOARD NEAR
Z80A) FROM SOCKET.

REPLACE WITH 1KOHM SIL
RESISTOR PACK WITH PIN 1

OF RESISTOR IN PIN 10

OF SOCKET (GROUNDS OUT

DATA BUS). FROM THEN ON,

280 CPU WILL EXECUTE NO-OPS.

REV NOV 1983
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CHECK A#
LINE STUCK LOW

TURN DAS
POWER OFF

REMOVE DATA
BUS BUFFER,
U555, AND
SHORT TO
GROUND

TURN
POWER ON

REPLACE DATA
BUS BUFFER

ALL
ADDRESS
LINES
INCREMENTED

REPAIR BAD
ADDRESS LINE

CHANGE EACH RAM,
ONE AT A TIME,
UNTIL BAD RAM
IS FOUND

CHECK RAS,
CAS, AND
WRITE LINES

CHECK PIN 4
U485, NOT

STUCK
HIGH OR LOW

CHECK PIN 4
U481 NOT
STUCK LOW

CHECK PIN 1,
U181,

OR PIN 6, U5871
NOT STUCK LOW

Figuré 7-6. Troubleshooting Chart 2—Controller with RAM failure (sheet 3 of 8).
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TURN DAS
POWER OFF
CHANGE
U591
TURN DAS
POWER ON
I OBSERVE
POWER UP LED
TURN DAS SEQUENCE
POWER OFF
YES ROM NO CONTINUE
ggggGﬁ PROBLEM t POWER UP
REMAINS SEQUENCE
TURN DAS
POWER ON
OBSERVE
POWER UP LED
SEQUENCE

ROM
PROBLEM
REMAINS

NO CONTINUE
POWER-UP
SEQUENCE

CHECK ADDRESS
DECODER AND
DRIVERS U495,
488, U195

CHECK BUS
DRIVER U571

Figure 7-7. Troubleshooting Chart 2—Controller with Controller ROM failure (sheet 4 of 8).
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DISPLAY CLOCK CHECK
MONOCHROME PRESENT AT U515
OR COLOR? PIN B30 CIRCUIT

OF P1? NO

MONOCHROME

REPAIR
DISPLAY

P1 PINS B19,

PIN 22
Ul2l, CRT
CHIP SELECT
LOW?

MONITOR B20, B21?
CHECK U345 CHECK U100
1/0 REGISTER AND U200

CHECK U425,
U535 CLOCK
CIRCUIT

Figure 7-8. Troubleshooting Chart 2—Controller with display, CRT controller, or DMA failure (sheet 5 of 8).
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CHECK_BUSACQ, INT,

NOTE: AND MI ON Z80A
TO CHECK LINES

USE OSCILLOSCOPE;

WATCH THEM GO

HIGH AND LOW

CHECK BUSREQ
ON Z80A

A DACK SIGNAL
ON PIN 6
OF Ul2l

HIGH SIGNALS

SIGNAL AT ON PINS
PIN 5 OF 1,4,35, AND 36
ul2l OF Ul21

SIGNALS IGNALS O
REPLACE ON PINS 9 PINS 7,10
Ul2l AND 10 12, AND 15
OF Ul2l

CHECK READ/WRITE
CIRCUITRY
COMING FROM Z80A

SIGNAL
AT PIN 11
OF U421

SIGNAL
AT PIN 6
OF U421

REPLACE
Ul2l

REPAIR CLOCK
OR REPLACE
U321l

CHECK U215
AND U315

REPLACE
U421

REPLACE Q425

Figure 7-9. Troubleshooting Chart 2—Controller with display, CRT controller, or DMA failure cont (sheet 6 of 8).
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CLOCK
= Agxg?Sle NO | REPAIR CLOCK
OF CIRCUIT
U251
LOW
CHECK U345 TS;?SAg
CIRCUITRY A 1
OF U251
YES | REPLACE
U251

SIGNALS
ON PIN 1
AND 2
OF U251

CHECK U445
CIRCUITRY
AND Z80A

Figure 7-10. Troubleshooting Chart 2—Controller with display, CRT controller, or DMA failure cont (sheet 7 of 8).
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OBSERVE NUMBERS
AFTER ROM CHECKSUM
ERROR ON POWER-UP
MENU WITH FAILURE

l

1ST NO.
2ND NO.

!

SLOT
ROM

REPLACE ROM
INDICATED BY
2ND NO.

CHECK CHIP
SELECT CIRCUIT

ROM CHECKSUM CODES

CODE | LOCATION COMPONENT NAME OF ROM
0,0 CONTROLLER U597 PATCH ROM

7,1 TRIGGER U391 DIAGNOSTICS 1

7,2 TRIGGER U291 1/0 MENU

7.3 TRIGGER U385 START

7,4 TRIGGER 0395 DIAGNOSTICS 2

7,5 TRIGGER U281 STATE TABLE

7,6 TRIGGER U283 TIMING DIAGRAM

7,7 TRIGGER U287 DEFINE MNEMONICS |
7,8 TRIGGER U181 CHANNEL SPECIFICATION
7,9 TRIGGER U183 TRIGGER MENU

7,A TRIGGER U295 PATCH ROM

8,0 T/0_OPTION U255 UNUSED

8,D 1/0 OPTION U451 GPIB 1

8 ,E I/0 OPTION U445 GPIB 2

8,F I/0 OPTION U441 PATCH ROM

*,0 0481 PATTERN GENERATOR ROM

*CODE NUMBER SHOWS WHERE PATTERN GENERATOR MODULE
RESIDES (SLOTS 1 THROUGH 6) .

CONTINUE
POWER-UP
SEQUENCE

CHECK ADDRESS

CHECK

AND DATA
BUS DRIVERS

READ STROBE

Figure 7-11. Troubleshooting Chart 2—Controller with Instrument ROM failure (sheet 8 of 8).
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TROUBLESHOOTING DAS POWER SUPPLIES

Use the following instructions when troubleshooting the DAS power supplies with troubleshooting
chart 3 (Figures 7-12 through 7-15).

The Main Power Supply Chart

To troubleshoot the Main Power Supply follow these procedures:

1.

Disconnect all voltage-sensitive parts of the DAS from the supply. This is done by removing all
boards from the instrument compartment of the DAS.

If the 1/O Interface, Option 02, is installed, pull the I/O Interface board (A19A1) out of its socket
and allow it to hang by its cable over the back of the mainframe.

. Remove any +5 V Power Supply Modules in the power supply compartment.

Disconnect the following cables from the interconnect board:

DAS9109 DAS9129

(Mono) (Color)
Monitor A1J421 A31J422
Keyboard A1J423 A31J429
Tape Dr A1J422 A31J427

Use the Main Power Supply Extender Board (from the DAS Service Maintenance Kit) to
elevate the power supply. Directions for connecting the extender to the Main Power Supply
and to the heat sink may be found in the Reference Information section of this manual or in the
DAS Service Maintenance Kit Instructions.

Connect a 15 Q, 10 W (or greater) resistor between the +12 V pin and the ground pin of J1022
on the extender board. (A minimum load of 0.85 A must be drawn from the supply for proper
operation.)

Make sure the cables that connect the series pass transistors are properly connected between
the Main Power Supply, extender board, and heat sink.

. Follow troubleshooting tree chart 3 (Figures 7-12 through 7-15).

The Main Power Supply Series Pass Section

The series pass sections of the Main Power Supply board provide the final regulation for the
+6V, +5V, and —5 V supplies. Refer to the Theory of Operation section of this manual for a
circuit description to help with troubleshooting. Since all three of these regulators are similar, a
common troubleshooting procedure can be used as follows:

1.

If one of these supplies has little or no output, check for a current limit condition. A current limit
condition or failure is indicated when the diode between pins 1 and 5 of the associated op amp
is forward biased. If no low-resistance load or short can be found, check the “A” section of the
op amp and connecting components.
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If all voltages supplied are too low (or too high), check the + V reference and the ground sense
line.

. The “B” sections of the series pass op amps are responsible for the voltage regulation of the

+6V, +5V, and —5 V supplies. The typical output at pin 7 of these “B” sections should be
approximately 2 diode drops above the desired output voltage. If the output is much higher
than this, check the driver and series pass transistors. Another possible problem area is the
wiring harness between the series pass transistors and the Main Power Supply board.

The two —12 V supplies do not have series pass sections. The —12 V supply for the key-
board is regulated with a 3-terminal regulator. The other —12 V supply has no direct regula-
tion. (It is tied to the +12 V supply regulation, but does have a 1.5 A fuse, designated F150.)

The +5 V Power Supply Module Chart
Troubleshoot a +5 V Power Supply Module as follows:

1.

Each +5 V Power Supply Module powers 2 slots in the mainframe’s instrument module sec-
tion. Remove the modules powered by the supply under test, if they have not already been
removed.

Use the +5 V Power Supply Extender Board (from the DAS Service Maintenance Kit) to raise
the supply to a convenient level above the DAS mainframe. No special connections are re-
quired to use this extender.

Connect a 5 2, 5 W (or greater) resistor between the +5 V pin and the ground pin of J400 on
the extender. (A minimum load of 1 A must be drawn from the supply for proper operation.)



NOTE:

CHECK +5 V REF
11.5 V CHECK
FOR LESS

FROM CHART 3
(SHEET 2 FO 4)

USE EXTENDER BOARDS FROM

SERVICE MAINTENANCE KIT TO
EXTEND POWER SUPPLY BOARDS
ABOVE DAS IN ORDER TO REACH
COMPONENTS AND TEST POINTS.

+« | ovVP
HAS SHUT DOWN
SUPPLY. CHECK
U875 AND U885
CIRCUITRY

IF OVP DISABLED,
[ REMOVE SHORTING
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( MAIN POWER SUPPLY )

¥

IF + OR - 160 V
FUSE BLOWN,
REMOVE BOTH

P910-10

A\
CORRECT
WAVEFORM

AT COLLECTOR
OF Q834
SEE FIG 7-16B

YES

TO CHART 3
(SHEET 2 OF 4)

FROM CHART 3
(SHEET 2 OF 4) YES

REMOVE + AND -
160 V SUPPLIES.|
RUN OF +11.3 V
ONLY.

CORRECT
WAVEFORM
AT T415 -1,2,3
SEE FIG. 7-16A

+12 V CURRENT
LIMIT FAILURE -
CHECK UB30D
AND CIRCUITRY

CHECK +5 V
REF AND C824

L

CHECK L8200

STRAP
1S PIN 13
OF U820
SWITCHING
CHECK Q916

OR FOR SHORT
P910-10

Q834, Q832
AND CIRCUITRY

CHECK Q205,
Q215, €307,
AND C316

TO CHART 3
(SHEET 2 OF 4)

*CHECK FOR SHORTS BETWEEN POWER SUPPLIES OR
REGULATION PROBLEM. A SHORTING STRAP ACROSS
R923 WILL DISABLE OVP (OVER-VOLTAGE PROTECTION)
FOR TEST PURPOSES.

CHECK U820D
AND CIRCUITRY

DEFECTIVE OSCILLATOR-

TO CHART 3

(SHEET 2 OF 4)

Figure 7-12. Troubleshooting Chart 3—Power supply failure—main board (sheet 1 of 4).
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TO CHART 3
(SHEET 1 OF 4)

CORRECT WAVEFORM
AT T415 -1,2,3
SEE FIG. 7-16A

Cor | B
TO CHART 3
(SHEET 1 OF 4)

INSTALL JUMPER AT
W823 AND RECONNECT

NOTE:

USE OSCILLOSCOPE
AND FIGURE 7-16

TO CHECK FOR

CORRECT WAVEFORMS

IF FUSES BLOW !
AGAIN, CHECK |

+ AND - 160 V SUPPLIES| T905, C812, €912,
C505. AND €708 |

AR -

CORRECT
WAVEFORM «= - =4 DEFECTIVE
REMOVE JUMPER YES AT RECTIFIER OR
w823 TP225 NO CAP IN SECONDARY
SEE FIG 7-16C OF T235

Is
ANODE
OF Q918

NEAR GND

CORRECT
WAVEFORM
AT TP225

SEE FIG 7-16D

CHECK FOR
CORRECT WAVEFORMS.
SEE FIG 7-16E.

CURRENT LIMIT -
CHECK FOR SHORT
OR LOW RESISTANCE
LOAD ON +12 V

SUPPPLY. CHECK U830D

AND CIRCUITRY

TO CHART 3

(SHEET 1 OF 4)

ARE
ALL VOLTAGES
IN SPEC

NO

— e . —— w— —— — — w—  c—

CHECK VOLTAGE
SENSE CIRCUITRY,
U830D AND

+5 V REF.

CHECK SERIES

PASS SECTION ALSO

( END MAIN PS CHECK )

Figure 7-13. Troubleshooting Chart 3—Power supply failure—main board cont (sheet 2 of 4).
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NOTE:

USE OSCILLOSCOPE AND
FIGURE 7-16 TO CHECK
FOR CORRECT WAVEFORMS

CHECK U415C,

NO
Q318, Q319,

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. li

+5 V PS MODULE

)

DISCONNECT + AND - 160 Vl
SUPPLIES IF EITHER FUSE |
1S BLOWN

—_—— e e

CHECK +5 V REF
+11.3 V AND
CLOCK AT P100
-8,9,10

CORRECT
WAVEFORM AT

AND CIRCUITRY

CHECK U415A,
B,D, AND
CIRCUITRY

+ AND
- 160 V
APPLIED

INSTALL

COLLECTOR
OF Q318

CLOCK
AT PIN 4
OF U318

YES

AND CIRCUITRY

REPLACE

SHORTING Ql65, Q265,

STRAP ACROSS / sk s

- ,c121,
e L ESTART OVER VOLTAGE clis, €135,
] PROTECTION €155 AND T114

FAILURE. FOR SHORTS
CHECK 0235, 0335

NO
OUTPUT OF SUPPLY
OF SUPPLY NO
LESS THAN

*REGULATION
PROBLEM.
CHECK U415D
AND CIRCUITRY

*® SEE THAT
C625 HAS
NOT BEEN
DAMAGED

—2\—9_.

POWER SWITCH/
CONTROL DRIVE '—'2/
FAILURE. CHECK U315 | AT T225 -1,2,3

U215, Q248, Q246,
Q244 AND CIRCUITRY

YES

MAKE SURE
R338 SHORTING
STRAP REMOVED

TO CHART 3
(SHEET 4 OF 4)

Figure 7-14. Troubleshooting Chart 3—Power supply failure—+5 V module (sheet 3 of 4).
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REMOVE JUMPER
AT W316

CORRECT
WAVEFORM
AT TP260

FROM CHART 3
(SHEET 3 OF 4)

INSTALL JUMPER
AT W316

CLOCK

- ——

AT EMITTER

Q817, L325,
OR C326 BAD

RE-CONNECT
+ AND -160 V
SUPPLIES

CORRECT
WAVEFORM
AT TP260
SEE FIG. 7-16C

— e )

CHECK CR555
AND CR755

FOR SHORTS;
CHECK CIRCUITRY

CHECK FOR CURRENT
LIMIT (SHORT OR
= == == == = =1 LOW RESISTANCE)

SEE FIG 7-16D° NO

®| LoaD oN +5 V.
CHECK U415A AND

CIRCUITRY
YES
+5 v = = w= a= = —{ CHECK U415D
-8 AND CIRCUITRY
NO
YES

( END +5 V PS CHECK )

Figure 7-15. Troubleshooting Chart 3—Power supply failure—+5 V module cont (sheet 4 of 4).
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10v ov

THIS,
{
-0V

THIS
2 PN N N [~

-0y

THIS,
3
<0V

0v 10uS
1.3V suPPLY on ONLY

5v

r
us20
PIN 14 j ‘J

<0V

0834,
T e e e

COLLECTOR

5v 10u$

C
5o0v
TP225
TUYMPER
AT W823
[NSTALLED
10u$
E
50v
s | |
| | ..
1015
TJUMPER AT W 8§23  INSTALLED ~ CR 357 SHORTED

TP225

JUMPER
AT w823

N
IA¢$1gTLl-ED
<-Qy

10uS

3836-211

Figure 7-16. Power supply waveforms for comparison.

7-23



Maintenance: Troubleshooting—DAS 9100 Series Service Vol. I

P

w w
>

[

(=]
5] (5]

= E E EEE]
ol |+

7-24

NOTES:

KEYBOARD FAILURE
SHOWS AS CONTROLLER
FAIL.

FAIL VALUE

SHOWS AT FAR RIGHT

OF CONTROLLER ENTRY
OF POWER-UP SELF TEST
MENU (SEE FIGURE 7-1)

~

5] [g]

(=]
E &l E B E]

( KEYBOARD )
$

CHECK DIAGNOSTIC
DISPLAY FOR
CONTROLLER FAILURE

HOLD F KEY
CONTROLLER DOWN THEN
FAIL POWER DOWN
DISPLAYED AND POWER UP
DAS

CHECK

DIAGNOSTIC FAIL
DISPLAY FOR VALUE=4F
FAIL VALUE

REFER TO

KEY VALUE SHIFT KEY
AND LOCATION STUCK
BELOW

CHECK A5A1 KEYBOARD
SCHEMATIC

KEY LOCATION AND KEY VALUE

17

[
=)

Figure 7-17. Troubleshooting Chart 4—Controller keyboard failure.

FAILURE NOT
ON KEYBOARD.
SUSPECT U525
ON CONTROLLER
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NOTE;

SEE FAIL VALUE AT

FAR RIGHT OF

TRIGGER ENTRY

ON POWER-UP SELF TEST
MENU (SEE FIGURE 7-1).

USE EXTENDER BOARD FROM
SERVICE MAINTENANCE KIT TO
EXTEND TRIGGER BOARD ABOVE
DAS FOR EASY ACCESS TO

COMPONENTS AND TEST POINTS ( TRIGGER/TIME BASE )
FAILURE POWER-DOWN
= viinllrﬁ o = ON =0 -1 THEN POWER-UP
; TRIGGER DAS
NO
. HOLD ANY KEY
) DOWN DURING
POWER UP FOR
FAILURE
YES
. vES TRIGGER SELECT AND
NO TEST RUN TRIGGER
FAILED TEST
N o

NO NO

YES YES

Figure 7-18. Troubleshooting Chart 5—Trigger/Time Base failures (sheet 1 of 29).
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T

SELECT FUNCTION
& AND RUN TEST;
START SYSTEM.

7-26

NOTE:

REFER TO SELECT
EXPLANATION IN
DIAGNOSTICS MENU
AT FRONT OF THIS
SECTION.

Figure 7-19. Troubleshooting Chart 5 cont (sheet 2 of 29).

TRY AGAIN
IF PASS,
THEN END
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| NOTE:
REFER TO SELECT
SELECT LOOPING EXPLANATION IN
ON TEST & DIAGNOSTICS MENU
AT FRONT OF THIS
SECTION.
CHECK PIN 5 OF
U145 FOR LOW
SUSPECT
YES | CHECK FOR LOW g§§N5F23M0145

- 3|
ON Ul177-PIN 1 TO PIN 13

OF U177

NO

CHECK FOR LOW
ON PIN 15
OF U145

CHECK FOR HIGH
ON PIN 4 OF | SUSPECT
U145 u4s1

CHECK PIN 10
OF U245 FOR
LOW PULSES

SUSPECT U155
OR CLOCK SEL
LOGIC

SUSPECT
CLEAR
LOGIC

Low
PULSES
PIN 10

CHECK FOR
HIGH ON
PIN 13 OF
U245

SUSPECT
U2458B

CHECK FOR
SUSPECT LOW PULSES
U491 ON PIN 11 OF
OF U245

Figure 7-20. Troubleshooting Chart 5 cont (sheet 3 of 29).
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CHECK FOR
LOW WITH
HIGH PULSES

SUSPECT

EVEN IF THE SET
INPUT IS NOT HIGH
WITH LOW PULSES

CHECK FOR

YES HIGH WITH
LOW PULSES | SUSPECT
ON PIN 4 OF U145
U145

NO

CHECK FOR

HIGH WITH

LOW PULSES
ON PIN 10

OF U245

SUSPECT
SUSPECT U245
CLEAR LOGIC

SUSPECT
U155 OR
CLOCK

SEL LOGIC

CHECK fOR HIGH
ON PIN 13 OF
u24s

CHECK FOR
SUSPECT STEADY LOW
U491 ON PIN 11
OF U245

YES ‘

Figure 7-21. Troubleshooting Chart 5 cont (sheet 4 of 29).
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CHECK FOR HIGH
WITH LOW PULSES
ON PIN 5 OF
Ul4s

PIN 5

HIGH SUSPECT U177
WITH LOW READBACK

PULSES

CHECK FOR

HIGH WITH

LOW PULSES 32§§BCT
ON PIN 4

OF U745

CHECK FOR
TOGGLING
ON PIN 15
OF U145

SUSPECT
Ul4s

CHECK FOR
HIGH WITH
LOW PULSES
ON PIN 13
OF U245

REFER TO
SCHEMATICS
TO CORRECT

SUSPECT
U491

CHECK FOR
SUSPECT HIGH WITH
CLEAR LOGIC LOW PULSES

ON PIN 10

OF U245

Figure 7-22. Troubleshooting Chart 5 cont (sheet 5 of 29).
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CHECK FOR

HIGH WITH LOW
LOW PULSES PULSES
ON PIN 1 PIN 1
OF U145

]

CHECK FOR
HIGH WITH

LOW PULSES
ON PIN 15

OF Ul45

SUSPECT
CLOCK SELECT
OR SEQUENCE

LOGIC

PIN 15

HIGH CHECK FOR HIGH
WITH LOW PIN 4 OF Ul45

PULSES

SUSPECT
U491

CHECK FOR

HIGH WITH

LOW PULSES
ON PIN 13

OF U245

PIN 13

HIGH SUSPECT
WITH LOW U491
PULSES

CHECK FOR
HIGH WITH
LOW PULSES
ON PIN 10
OF U245

SUSPECT
CLEAR LOGIC

SUSPECT
U245

CHECK FOR
HIGH ON
PIN 3

OF U145

SUSPECT
BAD
CONNECTION

CHECK FOR
LOW PIN 2
OF Ul45

SUSPECT
Ul4s

SUSPECT
BAD
CONNECTION

Figure 7-23. Troubleshooting Chart 5 cont (sheet 6 of 29).
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NOTE: REFER TO SELECT
EXPLANATION IN DIAGNOSTICS
IN THE FRONT OF THIS
SECTION.

SELECT FUNC 1
AND RUN TEST

SELECT LOOPING
ON TEST 0

SELECT LOOPING
ON TEST 1

SELECT LOOPING
ON TEST 2

SELECT LOOPING
ON TEST 3

SELECT LOOPING
ON TEST 4

SELECT LOOPING
ON TEST 5

bbbood

TRY AGAIN
IF PASS
THEN END

Figure 7-24. Troubleshooting Chart 5 cont (sheet 7 of 29).
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CHECK FOR A HIGH
ON PIN 12 OF U274

SUSPECT
U177 OR
U491

(READBACK
SEL)

NO

CHECK FOR STEADY
HIGH ON PIN 1 OF
U274

SUSPECT
CLEAR
LOGIC

CHECK FOR LOW
PULSES ON PIN 11
OF U274

LOW PULSES
ON PIN 11

SUSPECT
U491

CHECK FOR DATA
SIGNAL ON PIN 13
OF U274

SIGNALS
ON PIN 13

SUSPECT
{  OPEN/SHORT
OR U475

GUSPECT SHORT AT
PIN 13 OF U274 OR
SUSPECT U475 OR
U274

Figure 7-25. Troubleshooting Chart 5 cont (sheet 8 of 29).
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’

CHECK FOR LOW ON
PIN 12 OF U274

SUSPECT
U177 OR
U491

CHECK FOR LOW
PULSES ON
PIN 11 U274

PULSES

SUSPECT
U491

CHECK FOR DATA
SIGNAL ON PIN
13 OF U274

SIGNAL
PRESENT
PIN 13

SUSPECT
U475

SUSPECT
U274 OR
U475

Figure 7-26. Troubleshooting Chart 5 cont (sheet 9 of 29).
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CHECK FOR EIGH
ON PIN 12 OF
U165 AND PIN 12
OF U261

CHECK FOR LOW
PULSES ON PIN
19 OF U165 AND
PIN 1 OF U261

SUSPECT
U375 OR
U491

SUSPECT
CLEAR
LOGIC

SUSPECT
U165 OR
U261

CHECK FOR HIGH
ON PIN 11 OF
U165 AND PIN 11
OF U261

CHECK FOR STEADY
HIGH ON PIN 8 OF
U165 AND PIN 8
OF U261

CHECK FOR STEADY
HIGH ON PIN 1 OF
U271 AND PIN 1
OF U274

CHEECK FOR’ LOW
PULSES ON PIN
11 OF U271 AND
PIN 11 OF U274

SUSPECT
U438

CHECK FOR DATA
SIGNAL ON PIN
13 OF U271 AND
PIN 13 OF U274

SUSPECT

U271 OR
V274

SUSPECT
U491

SUSPECT
U475

Figure 7-27. Troubleshooting Chart 5 cont (sheet 10 of 29).
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CHECK FOR LOW
ON PIN 12 OF
U165 AND PIN

12 OF U261

CHECK FOR LOW
PULSES ON PIN 1
OF U165 AND PIN
1 OF U261

CHECK FOR LOW
ON PIN 1 OF U165
AND PIN 11 OF
U261

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

SUSPECT
U177 OR
U491

SUSPECT
CLEAR
LOGIC

SUSPECT
U165 OR
U261

CHECK FOR STEADY
LOW ON PIN 8 OF
U165 AND PIN 8
OF U261

SUSPECT
CLOCK
SELECT
LOGIC

CHECK FOR STEADY
HIGH ON PIN 1 OF
U271 AND PIN 1
OF U274

SUSPECT
U438

SUSPECT
U491

CHECK FOR DATA
SIGNAL ON PIN 13
OF U271 AND PIN
13 OF U274

SUSPECT
U475

CHECK FOR LOW
PULSES ON PIN 11
OF U271 AND PIN
11 OF U274

SUSPECT
U271 OR
U274

Figure 7-28. Troubleshooting Chart 5 cont (sheet 11 of 29).

7-35



Maintenance: Troubleshooting—DAS 9100 Series Service Vol. I

CHECK POR 7PFFH
ON INPUTS OF
COUNTERS U255,
0261, U161 AND
U165

IFFFRH
PRESENT

CHECK FOR LOW
PULSES ON PINS 1
OF: U255, U261,
Ul61 AND U165

CHECK FOR LOW
230 NS PULSES
ON PIN 8 OF U25%

LOW
PULSES
PRESENT

USE LA TO DETERMINE
IF 7FFFH IS BEINC
LOADED INTO U255,
U261, U161 AND U165

LOADING
PROPERLY

CHECK FOR DATA
| SIGNALS ON INPUTS
OF U271 AND U274

CHECK FOR STEADY

HIGH ON PIN 1 OF

U271 AND PIN 1 OF
U274

SUSPECT
U475

SUSPECT
U438

CHECK FOR LOW PULSES
ON PIN 11 OF U271 AND
PIN 11 OF U274

SUSPECT
U271 OR
U274

SUSPECT
U491

SUSPECT

ALL PIN 12°S CHIP
TOGGELING THATS NOT
CHECK POR TOGGELING TOGGELING

ON PINS 12 OF: U255,
U261, U161 AND U165

SUSPECT
READBACK
U375

Figure 7-29. Troubleshooting Chart 5 cont (sheet 12 of 29).
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CHECR FOR STEADY
HIGH ON PIN 10
OF U265

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

CHECK FOR LOW PULSES
ON PIN 9 OF U265

USE OSCILLOSCOPE
TO DETERMINE THAT
PIN 11 OF U145 IS
LOW DURING LOW
PULSES ON PIN 13
OF Ul45

SUSPECT
U145

SUSPECT
U275 OR
U491

REMOVE ALL ACQ CARDS
AND CHECK FOR BIGH
ON PIN 2 OF U455

CHECK FOR HIGH
PULSES ON PIN 3
OF U455

SUSPECT
U265

BUSPECT
CLEAR
LOGIC

U455 OR
SHORT TO

N

l

CEECK FOR LOW PULSES
ON PIN 1 OF U455

SUSPECT U455
OR U443

)

SUSPECT
CLEAR
LOGIC

Figure 7-30. Troubleshooting Chart 5 cont (sheet 13 of 29).
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CHECK FOR LOW
PULSES ON PIN
13 OF U155

LOW

SUSPECT
PULSES CLOCK
PRESENT SEL

ON PIN 13 LOGIC

CHECK FOR HIGH
ON PIN 11 OF
U155

YES CHECK FOR LOW
PULSES ON PIN
14 OF U155
NO

REMOVE ALL ACQ
CARDS THEN CHECK
FOR HIGH ON PIN
11 OF U155

CHECK U151 FOR
PROPER OPERATION

REFER TO
SCHEMATIC
IF NOT
OPERATING

SUSPECT
UlsSs

SUSPECT U446
OR U451

Figure 7-31. Troubleshooting Chart 5 cont (sheet 14 of 29).
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NOTE:

REFER TO SELECT
EXPLANATION IN

L SELECT FUNCTION I ] DIAGNOSTICS MENU
AT PRONT OF THIS
AND RUN TESTS AT FRON
NO

FAIL YES _ [ seLecr LoopING |
TEST 0 AND RUN TEST 0
NO

FAIL YES SELECT LOOPING |
TEST 1 AND RUN TEST 1
)

PAIL YES _ [ seLecr Looping
TEST 2 AND RUN TEST 2
NO

PAIL ¥es 1 seLecr Looring
TEST 3 AND RUN TEST 3
No
FAIL YES _ | SELECT LOOPING
TEST 4 AND RUN TEST 4
NO

PAIL ¥es SELECT LOOPING |
TEST 5 AND RUN TEST 5
NO

FAIL YES | SELECT LOOPING
TEST 6 AND RUN TEST 6
)

END

Figure 7-32. Troubleshooting Chart 5 cont (sheet 15 of 29).
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CHECK FOR LOW ON
PIN 12 OF U361

SUSPECT
u37s

CHECK FOR HIGH
WITH LOW PULSES
ON PIN 1 OF U361

SUSPECT
U491

CHECK FOR STEADY
LOW ON PIN 8 OF

U361
CHECK FOR STEADY
NO
’igua HIGH ON PIN 8 OF |
u3s1
YES

CHECK FOR DATA
SIGNALS ON PIN
11 OF U361

DATA
SIGNALS
ON PIN 11

SUSPECT
U475

CHECK FOR PIN 11
OF U361 BEING LOW
DURING LOW PULSE
ON PIN 1 OF U361

REFER TO
SCHEMATICS
TO CORRECT

SUSPECT
U3sl1

SUSPECT U495

SUSPECT
u36l

Figure 7-33. Troubleshooting Chart 5 cont (sheet 16 of 29).
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CHECK FOR LOW
ON PIN 12 OF
U365

SUSPECT
U375

CHECK FOR HIGH
WITH LOW PULSES
ON PIN 1 OF
U365

SUSPECT
U491

CHECK FOR STEADY
LOW ON PIN 8 OF
U365

CHECK FOR STEADY
HIGH ON PIN 12 OF
U345

CHECK FOR DATA
SIGNAL ON PIN 11
OF U365

SUSPECT
U475 **
OR OPEN

SUSPECT
U365 OR
BUS
CONNECTION

REFER TO SCHEMATICS
TO CORRECT

SUSPECT
U345

Figure 7-34. Troubleshooting Chart 5 cont (sheet 17 of 29).
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CHECK FOR HIGH
ON PIN 12 OF
U361

SUSPECT
u37s

CHECK PCR HIGH
WITH LOW PULSES
ON PIN 1 OF U361

LOW PULSES
PRESENT ON
PIN 1

SUSPECT
U491

CHECK FOR STEADY
HIGHE ON PIN 8 OF
u3éel

CHECK FOR STEADY
:igﬂs NO HIGH ON PIN B OF |
u3s1
YES

CHECK FOR DATA
SIGNALS ON PIN
11 OF U361

SUSPECT
U475 OR
OPEN

SUSPECT
u3sl

REFER TO
SCHEMATICS
TO CORRECT

U475 OR

CHECK FOR PIN 11
OF U361 BEING
HIGH DURING LOW
PULSE ON PIN 1 OF
U361

BUS

SUSPECT
u36l

Figure 7-35. Troubleshooting Chart 5 cont (sheet 18 of 29).
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CHECK FOR HIGH
ON PIN 12 OF
U365

SUSPECT
0375

CHECK FOR HIGH
WITH LOW PULSES
ON PIN 1 OF U365

SUSPECT
U491

CHECK FOR STEADY
HIGH ON PIN 8 OF
U365

REFER TO
SCHEMATICS
TO CORRECT

CEECK FOR DATA
SIGNAL ON PIN 11
OF U365

SUSPECT
U475 OR
OPEN

CHECK THAT PIN 11
OF U365 IS BIGH
DURING LOW PULSES
ON PIN 1 OF U365

PIN 11

HIGH SUSPECT
DURING NO U475 OR REFER TO SCHEMATICS
LOW BUS TO CORRECT
PULSES CONNECTION
YES

Figure 7-36. Troubleshooting Chart 5 cont (sheet 19 of 29).

7-43



Maintenance: Troubleshooting—DAS 9100 Series Service Vol. li

7-44

CHECK FOR
TOGGELING

AND PIN 12
OF U365

CHECK FOR HIGH
WITH LOW PULSES
ON PIN 8 OP U351

SUSPECT
U375 OR
U491

CHECK FOR BURSTS
OF FIVE HIGH
PULSES ON PIN 9 OF
U341

VERIFY THAT 7FFFH
IS BEING LOADED
INTO U351, U361,
AND U365

CHECK FOR
TOGGELING

ON PIN 12

OF U351, PIN
12 OF U361,
AND PIN 12 OF
U345

REFER TO
SCHEMATICS
FOR PROBLEMS
REMAINING

REFER TO SCHBEMATICS
TO CORRECT POSSIBLE
DATA BUS PROBLEMS

SUSPECT CHIP
THAT”S NOT
TOGGLING

SUSPECT CLOCK SELECT
OR QUALIFIER DELAY
CIRCUIT

BURSTS
PRESENT

CHECK FOR RIGH
PULSES ON PIN 10
OF U341

HIGH
PULSES
PRESENT

REFER TO
SCHEMATIC
TO CORRECT

SUSPECT
U341

Figure 7-37. Troubleshooting Chart 5 cont (sheet 20 of 29).
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CHECK FOR STEADY
LOW ON PIN 5 OF
U543

S8USPECT
U375

CHECK FOR HIGH
WITH LOW PULSES
ON PIN 15 OF
U543

BUSPECT
CLEAR
LOGIC

CHECK FOR STEADY
HIGH ON PIN 1 OF
U543

SUSPECT
U543

CHECK PéR LOW ON
PIN 3 OF U543

CHECK PIN 9 OF
U341 FOR LOW
WITH BURSTS OF
FOUR HIGH PULSES

CHECK PIN 10 OF

PIN 10
U341 FOR LOW LOW ?ESE.'L\%?C
DURING BURST DURING TO CORRECT

BURSTS

SUSPECT
U34l

PULSES

REFER TO
SCHEMATICS
TO CORRECT

Figure 7-38. Troubleshooting Chart 5 cont (sheet 21 of 29).

7-45



Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

CHECK FOR

TOGGLING CHECK FOR

ON PIN 5 TOGGLING ON

OF U543 ALL INPUTS OF
U3s3

SUSPECT
0375

SUSPECT
U3s3

CHECK POR HIGH
WITH LOW PULSES
ON PIN 15 OF
U543

SUSPECT
0371

SUSPECT
CLEAR
LOGIC

CHECK FOR LOW
PULSES ON PIN 1
OF U543

LOwW
PULSES
ON PIN 1

SUSPECT OPEN FROM
PIN 3 OF U341

CHECK FOR ALL SUSPECT CHIP
TOGGLING OUTPUTS WITH OUTPUTS
ON PIN 3 TOGGLING THAT ARE NOT
OF U543 TOGGLING

CHECK FOR

TOGGLING ON
sgi:ECT ALL OUTPUTS
OF U351, U361,

U345 AND U365

CHECK FOR

TOGGLING
ON PIN 9 . SaacT
OF U353

Figure 7-39. Troubleshooting Chart 5 cont (sheet 22 of 29).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SELECT FUNCTION
3 AND RUN TESTS

CHECK 40 NS CLOCK
SELECTION CIRCUITRY

CHECK 91A32 INT CK
SELECTION CIRCUITRY

REFER TO SCHEMATICS
TO CORRECT

Figure 7-40. Troubleshooting Chart 5 cont (sheet 23 of 29).
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NOTE:
SELECT FUNCTION

REFER TO SELECT EXPLANATION
4 AND RUN TESTS IN DIAGNOSTICS MENU AT THE

FRONT OF THIS SECTION.

= @

CLOCK TIME TABLE
YES CLOCK PERIOD BYTE
(HEX
SELECT LOOPING 0 40ns 03
DISPLAY OFF AND S0ns 04
RUN FAILED TEST 100ns 28
lus 48
' 2us 4C
Sus 50
CHECK PIN 15 OF 6 10us 68
U425 FOR A CLOCK 7 100us 88
SIGNAL WITH A 8 1ms A8

PERIOD SHOWN IN
TIME TABLE

SUSPECT A
COUNTERS
OR QUALIFIER
DEALY CIRCUIT

CHECK OUTPUTS OF
U135 FOR PROPER
DATA BYTE POUND
IN TIME TABLE

CHECK FOR LOW NO
| PULSES ON PIN 11
OF U135

YES

CHECK FOR STEADY
HIGH ON PIN 1 OF
U135

FAILING

SUSPECT
U438

SUSPECT
U135 OR
U475

Figure 7-41. Troubleshooting Chart 5 cont (sheet 24 of 29).
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CHECK FOR 40 NS
CLOCK ON PIN 5
OF U425

REFER TO
SCHEMATICS
TO REPAIR

40 NS
PRESENT

CHECK PIN 4 OF
U425 FOR HIGH
ON PIN 1 OF U425

SUSPECT
U435

CHECK FOR HIGH
ON PIN 12 OF
U425

SUSPECT
U231

SUSPECT
U425

Figure 7-42. Troubleshooting Chart 5 cont (sheet 25 of 29).
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7-50

CHECK POR LOW
ON PIN 4 OF
U425

"° ()
YES

CHECK POR CORRECT
CLOCK ON PIN 6 OF
U231

CHECK THAT PIN 15
OF U231 IS 5 TIMES
THE PERIOD ON PIN
2 OF U231 AND PIN
1 OF U231 IS 2
TIMES THE PERIOD
ON PIN 2 OF U231

CHECK FOR CORRECT
CLOCK ON PIN 1, 2
3 OR 15 OF U231

SUSPECT
U231

CHECK INPUTS OF
U221 FOR CLOCKS
SHOWN ON
SCHEMATIC

REFER TO
SCHEMATICS
TO REPAIR
BASE CLOCKS

SUSPECT
U221

Figure 7-43. Troubleshooting Chart 5 cont (sheet 26 of 29).
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SELECT FUNCTIONS
AND RUN TEST

NO

FAIL YES SELECT LOOPING | A
TEgT AND RUN TEST 0
NO
FAIL YES SELECT LOOPING
TE?T AND RUN TEST 1
NO
NOTE:
END REFER TO SELECT

EXPLANATION IN
DIAGNOSTICS MENU
AT FRONT OF THIS
SECTION.

Figure 7-44. Troubleshooting Chart 5 cont (sheet 27 of 29).
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7-52

CHECK FOR HIGH
ON PIN 12 OF
Ul4l

SUSPECT
Ul77 OR
U491

CHECK FOR LOW
PULSES ON PIN
11 OF Ul4l

LOW
PULSES

PRESENT
ON PIN 11

SUSPECT
U491

CHECK FOR STEADY
HIGH ON PIN 1 OF
Ul41 ’

SUSPECT
U438

CHECK FOR DATA
SIGNAL ON PIN 13
OF Ul4l

DATA
SIGNAL
PRESENT

SUSPECT
U475 OR
SHORT

SUSPECT
Ul4l

Figure 7-45. Troubleshooting Chart 5 cont (sheet 28 of 29).
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CHECK FOR LOW
ON PIN 12 OF
Ul4l

SUSPECT
U177 OR
U491

CHECK FOR LOW
PULSES ON PIN
11 OF Ul4l

SUSPECT
U491

CHECK FOR STEADY
HIGH ON PIN 1 OF
Ul41

CHECK FOR DATA
SIGNALS ON PIN
13 OF Ul4l

SUSPECT
Ul41

Figure 7-46. Troubleshooting Chart 5 cont (sheet 29 of 29).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

USE EXTENDER BOARD FROM
SERVICE MAINTENANCE KIT TO
EXTEND DATA AQQ BQOARD

ABOVE DAS FOR EASY ACCESS

TO OOMPONENTS ANDT TEST POINTS.

DIAGNOSTIC

NO

ERROR
DISPLAYED

PRESS START SYSTEM
PRESS SELECT KEY
PRESS RIGHT ARROW
PRESS SLOT NO. X
FOR 91A32 UNDER TEST
PRESS START SYSTEM

FAIL
MEM ADDR

RESET DAS
(POWER-
DOWN, THEN
POWER-UP)

Figure 7-47. Troubleshooting Chart 6—91A32 Data Acquisition failure (sheet 1 of 13).
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YES

POWER-DOWN DAS
POWER UP AND
HOLD A KEY DOWN
TO ENTER
DIAGNOSTICS

PRESS START SYSTEM
PRESS SELECT KEY
PRESS RIGHT ARROW
PRESS SLOT NO. X
FOR 91A32

PRESS START SYSTEM

ALL

PASS

RUN DAC THRESHOLD
TEST (SEE THAT
THRESHOLD VOLTAGES
ARE WITHIN SPEC)

CHECK DAC AND
ASSOCIATED
CIRCUITRY

RUN FUNCTIONAL TEST
TO COMPLETE
VERIFICATION
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SET UP TO RUN NOTE:
FUNCTION 0
MEM ADDR

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

Figure 7-48. Troubleshooting Chart 6 cont (sheet 2 of 13).
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7-56

NOTE:

REFER TO SELECT EXPLANATION

IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SELECT LOOPING
ON TO RUN TEST 1

IS PIN 9
OF U655
LOW

SUSPECT
U241

SELECT LOOPING
FOR RUN TEST 0

IS PIN 9
OF U655
HIGH

SUSPECT
U241

USE OSCILLOSCOPE
OR LOGIC ANALYZER
TO SEE LOW PULSE
AT PIN 10 OF U655

USE OSCILLOSCOPE
OR LOGIC ANALYZER
TO SEE LOW PULSE
AT PIN 13 OF U655

DOES PIN 10
HAVE A
180 NS LOW

SUSPECT
U655 OR
U241

DOES PIN 10
HAVE 180 NS
LOW PULSE

SUSPECT
U655 OR
U241

CHECK PIN 13 OF
U441 (0-MAR LD
LINE)

Figure 7-49. Troubleshooting Chart 6 cont (sheet 3 of 13).

CHECK PIN 11 OF
U451 (CTRCK
LINE)
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SUSPECT " CHECK U451 FOR PROPER
NOTE: SELECT LOOPING TO U658 OPERATION
RUN TEST 2 ]

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

CLOCK
PRESENT
ON PIN 11

CHECK PIN 11 OF U658
FOR CLOCK

L CHECK PIN 2 OF U158 I

AND U161 FOR CLOCK USE OSCILLOSCOPE OR

LOGIC ANALYZER TO SEE
TRIGGER ON PIN 11 OF
u658

REFER TO
SCHEMATICS

CHECK PIN 1 AND PIN
19 OF U251 FOR ENABLE
PULSE

CHECK U341 FOR PROPER
OPERATION

USE LOGIC ANALYZER

TO CHECK INPUT LINES
ON U251 (TRIGGER ON
ACTUAL VALUE DISPLAYED
BY MENU)

LOGIC
ANALYZER
TRIGGER

SUSPECT
U251

4.1.3.1

Figure 7-50. Troubleshooting Chart 6 cont (sheet 4 of 13).
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NOTE: 4.1.3.1

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

MOVE LOGIC ANALYZER
TO PINS 3-6 OF U158
AND Ul6l TRIGGER ON
ACTUAL VALUE

DID LOGIC
ANALYZER
TRIGGER ON

ACTUAL VALUE

SUSPECT PROBLEM
ON DATA PATH
FROM U668

MOVE LA TO
PINS 11-14 OF
U158 & U151
TRIGGER (N
ACTUAL VALUE

SUSPECT
Ul58 OR
uUlé6l

SELECT LOOPING ON
TO RUN TEST 3

SUSPECT
U255 OR
U261

IS PIN 5
OF U153
LOW

NO

SUSPECT

CHECK FOR A LOW ON
U441

PIN 15 OF U153

U241 HAVE
LOW PULSE
390 NS

SUSPECT

U341 SUSPECT

U153

Figure 7-51. Troubleshooting Chart 6 cont (sheet 5 of 13).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. |l

SELECT LOOPING
TO RUN TEST 4

USE OSCILLOSCOPE
| TO CHECK PIN 1 OF
U153 FOR CLOCK

IS PIN S
OF U153
HIGH

NO

CLOCK
PRESENT
ON PIN 1

POSSIBLE BIT
STUCK LOW ON
PIN 5 OF U211

CHECK PIN 6 OF
U255 FOR SIGNAL

{

SELECT LOOPING ON
TO RUN TEST 5

USE LOGIC ANALYZER
TO CHECK OUTPUTS
OF U158 AND U161
(TRIGGER ON ACTUAL
VALUE DISPLAYED BY
MENU)

SUSPECT

BIT 7
OF U255,
uls8, Ul6l,
DETERMINE WHICH BIT IS U661, U665
STUCK AND CHECK TO SEE AND U415

THAT IT IS ON THE INPUT
SIDE

MOVE LOGIC ANALYZER
TO INPUTS OF U251
(TRIGGER VALUE
REMAINS THE SAME)

DOES SUSPECT

LOGIC U255
ANALYZER U261 OR
TRIGGER U251

SUSPECT
V251

Figure 7-52. Troubleshooting Chart 6 cont (sheet 6 of 13).

SUSPECT
U153

SUSPECT
U255
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NOTE:
REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE

FRONT OF THIS SECTION. SET UP TO

RUN ACQ
FUNCTION 1
ACQ MEM

POWER-DOWN

THEN POWER-UP
TRY CHECK AGAIN
IF GOOD, END

Figure 7-53. Troubleshooting Chart 6 cont (sheet 7 of 13).
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RAM ADDRESSES

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. 1l

CHECK PIN 11 OF
| U665 FOR CLOCK

CHECK PINS 2, 5
AND 6 OF U665
FOR A LOW WITH
HIGH PULSES

SUSPECT

U665
CORRECT DEFECTIVE
SIGNALS OR HUNG
PRESENT DATA BUS

CHECK WE FOR
PROPER DELAY AND
PULSE WIDTH (SEE
SPECS)

RAM

WE
PULSE
CORRECT

REFER TO SCHEMATIC
FLOW AND TO
ADJUSTMENT PROCEDURE

U165, Ul68
Ul71, U175

vl78, uUlsl
U185, ulss
U265, U268
U271, U275
U278, U281l
U285, U288

ARE PINS

1 AND 9
W25
U345 AND
HIGH WITH e
VERY SHORT
LOW PULSES

POSSIBLE BAD RAM
REFER TO
RAM ADDRESS TABLE

Figure 7-54. Troubleshooting Chart 6 cont (sheet 8 of 13).

SUSPECT
U451
VERIFY 1/2
OUTPUT 1S
BEING
SELECTED
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7-62

SELECT LOOPING ON
TO RUN TEST 1

CHECK PINS 2, 5
AND 9 OF U665 FOR
A LOW WITH HIGH
PULSES

NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SELECT LOOPING ON
TO RUN TEST 3

CHECK PINS 5, 6
AND 9 OF U665 FOR
A LOW WITH HIGH
PULSES

SELECT LOOPING ON
TO RUN TEST 2

CHECK PINS 2, 6
AND 9 OF U665 FOR
A LOW WITH HIGH
PULSES

Figure 7-55. Troubleshooting Chart 6 cont (sheet 9 of 13).
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U

[ SELECT LOOPING OFFAAJ

=]
o
=
g
]
m
123
E
>

NOTE:
REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE IS FAIL YES
PRONT OF THIS SECTION. ADDR* 04
NO

1S FAIL YES

ADDR 05
*THE FAIL ADDR IS THE
ADDRESS ON THE A,B,C,D
INPUTS ON DECODER U341
EXAMPLE: 04 ON THE NO
A,B,C,D INPUTS ENABLE
EVEN BYTE 0 RD.

&

1S FAIL
ADDR 06

G

z
o

IS FAIL YES
ADDR 07

IS FAIL YES
ADDR 08

IS FAIL YES
ADDR 09

IS FAIL YES
ADDR OA

1S FAIL YES
ADDR 0B

G-~

SUSPECT
Ulé5, Ul68
Ul31l, U231BF

SUSPECT
U171, U175
u231c,D,
v33l

SUSPECT
ul78, Ul8l

U431B,C,D,E
U531A,B,E,F

SUSPECT
Ulgs, ulss
uUs3lc,Dp,
U631

SUSPECT
U265, U268
U128, U228

SUSPECT
U271, U275
v228, u32s

SUSPECT
U278, U281l
U428, U528

SUSPECT
vu285, U288
U528, U628

Figure 7-56. Troubleshooting Chart 6 cont (sheet 10 of 13).

7-63



Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

7-64

NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

’

SET UP TO RUN
FUNCTION 2
WRD. REC.

POWER-DOWN DAS
THEN POWER-UP
TRY CHECK AGAIN
IF GOOD, END

REFER TO SCHEMATIC
FLOW AND TO
ADJUSTMENT PROCEDURE

Figure 7-57. Troubleshooting Chart 6 cont (sheet 11 of 13).
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NOTE: SELECT LOOPING ON
TO RUN TEST 0

REFER TO SELECT EXPLANATION

IN DIAGNOSTICS MENU AT THE

FRONT OF THIS SECTION.

CHECK WE FOR =

1 MS NEGATIVE
PULSE ON PINS 7,
9 AND 10 OF U451
AND PIN 15 OF
U441

SUSPECT
U451
U441 OR
ASSOCIATED
RAM

CHECK U671-4, 7, 9
AND 12 FOR HIGH
WITH LOW PULSES

VERIFY OPERATION OF
NAND GATES USE LA

TO VERIFY OPERATION
OF NAND GATES U688,
U685, U681 AND U675

NO

CHECK PINS 2, 5, 7
AND 10 OF U545 FOR
HIGH WITH LOW PULSES

SUSPECT
NAND GATE
OR RAM

NAND GATES
OPERATIONAL

SUSPECT
U545

SUSPECT
U671 OR
U545

SUSPECT
U645 OR
U241

Figure 7-58. Troubleshooting Chart 6 cont (sheet 12 of 13).

7-65



7-66

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. I

NOTE:

TO RUN TEST 2
REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SELECT LOOPING ON

USE LOGIC ANALYZER
TO VERIFY ADDRESS
LINE ARE
INCREMENTING
THROUGH 00-FF

ARE ADDR
LINES
INCREMENTING
00-FF

SUSPECT
BAD RAM

Figure 7-59. Troubleshooting Chart 6 cont (sheet 13 of 13).




NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

USE EXTENDER BOARD FROM
SERVICE MAINTENANCE KIT TO
EXTEND DATA ACQ BOARD

ABOVE DAS FOR EASY ACCESS

TO COMPONENTS AND TEST POINTS.

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. li

91A08 DA

DIAGNOSTIC NO

ERROR DISPLAYED

PASS MEM
ADDR TEST

PASS DIF
COUNTER
TEST

PASS DEL
COUNTER
TEST

PASS WORD
RECOGNIZER
TEST

PASS ACQ
MEM TEST

TRY AGAIN, IF PASS
THEN END

POWER-DOWN HOLD
KEY DOWN AND
POWER-UP
TO ENTER
DIAGNOSTICS

-]

RUN TEST ALL

ON 91A08
MODULES

RUN DAC
THRESHOLD TEST
(SEE THAT THRESHOLD
VOLTAGES ARE WITHIN

SPEC)

CHECK
DAC
CIRCUITRY
*(OUT OF SPEC)
NO

RUN FUNCTIONAL
TEST TO COMPLETE
VERIFICATION
(START AT

5 AGAIN)

*SEE VERIFICATION AND
ADJUSTMENT PROCEDURES
SECTION FOR DAC TEST
INFORMATION

Figure 7-60. Troubleshooting Chart 7—91A08 Data Acquisition failure (sheet 1 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE SET UP DAS TO RUN
FRONT OF THIS SECTION. MEM ADDR TEST

POWER-DOWN DAS

THEN POWER-UP

TRY AGAIN THEN
END

Figure 7-61. Troubleshooting Chart 7 cont (sheet 2 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE

FRONT OF THIS SECTION.

CHECK FOR AN
ECL HIGH

AT PIN 12 OF U655

HIGH
PRESENT
AT PIN 12

YES
SUSPECT >
U655

CHECK FOR A

TTL HIGH
AT PIN 19 OF U135

SUSPECT
U671F, U18B5C,
OR Q649

BIGH
PRESENT
AT PIN 19

CHECK FOR HIGH
WITH LOW GOING
PULSES -1 us AT
PIN 11 OF U135

PULSE
SUSPECT PRESENT
U171 OR U135

AT PIN 11

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

SELECT LOOPING
ON RUN MEM
ADDR TEST 0

CHECK FOR AN ECL
LOW OF +3.5 V
AT PIN 14 OF U655

LOwW
PRESENT
AT PIN 12

NO

CHECK FOR A TTL
LOW AT
PIN 6 OF U681

Low
PRESENT
AT PIN 6

SUSPECT
U681 OR US555A

SUSPECT U681
OR U675

Figure 7-62. Troubleshooting Chart 7 cont (sheet 3 of 25).
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SELECT LOOPING ON
FPOR RUN TEST 1

CHECK FOR HIGH
WITH LOW GOING
PULSES Z 1 us AT
PIN 9 OF U265
AND U465

SUSPECT
U528, U581
uls5, U578

PULSE
PRESENT
AT PIN 9

USE A LOGIC CHECK
ANALYZER TO ECL DATA BUS,
LOOK AT U258, Ul6l, U165
OA0-OA7 CLOCK AND U168
AT PIN 9

CHECK PIN 7 OF
U258 FOR AN BCL |
HIGH OF +4.5 V

HIGH
PRESENT
AT PIN 7

*USE LOGIC CHECK FOR AN ECL
ANALYZER TO HIGH WITH {'LOW
LOOK AT GOING PULSE Z 1 us
INPUT SIDE OF AT PIN 5 OF U255
u6ss AND U258

SUSPECT
U461, U488 OR
U685

PULSE
PRESENT
AT PIN 5

SUSPECT
Ul71 OR
R545

*THRESHOLD LEVEL OF LOGIC
ANALYZER SHOULD BE +4 V

**THRESHOLD LEVEL OF LOGIC
ANALYZER SHOULD BE +1.4 V

SUSPECT
U685, U175 OR
U675

Figure 7-63. Troubleshooting Chart 7 cont (sheet 4 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
PRONT OF THIS SECTION.

CHECK FOR AN ECL

LOW OF +3.5 V
WITH TWO 80 NS SELECT LOOPING ON
PULSES 200 us FOR RUN TEST 2
APART AT PIN 13
OF U255 AND U258

*WITH LOGIC
ANALYZER CHECK
EAO-EA7 AT U258
AND U255 (SAMPLE
INTERVAL .2 MS)

PULSES
PRESENT
AT PIN 13

SUSPECT
Us28, U255
OR U258

SUSPECT
U255, U285,
U265 OR U465B,F,

ALL 8
LINES
TOGGLING

SUSPECT
U258 OR
U255

SUSPECT
U265 OR
U465

SELECT LOOPING ON
FOR RUN TEST 3

CHECK FOR AN ECL
HIGH OF 4.5V AT PIN
6 OF U558

RIGH
PRESENT
AT PIN 6

No 5 SUSPECT
U558

*THRESHOLD LEVEL FOR
LOGIC ANALYZER SHOULD
BE +4.0 V

SUSPECT
U655

Figure 7-64. Troubleshooting Chart 7 cont (sheet 5 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

CHECK PINS
1 AND 19 OF U688
FOR A HIGH
WITH A LOW GOING
PULSE = 1 us

SUSPECT
U688

PRESENT AT
PINS 1 AND

SUSPECT
U675

CHECK FOR A LOW
WITH HIGH GOING
PULSES Z 1 us
AT PIN 2 OF
U588

Figure 7-65. Troubleshooting Chart 7 cont (sheet 6 of 25).

SET UP DAS TO
R

DIF CNTR TEST
(LOOPING ENABLED)

1

CHECK THE
EXPECTED
AND ACTUAL
RESULTS
DISPLAYED BY
DIAGNOSTICS

DISPLAYED
AA

WITH
OSCILLOSCOPE
CHECK OUTPUT OF
U588

SUSPECT
U591A
AND U688

ALL
OUTPUTS
TOGGLING

ANY PIN
TOGGLINE
(11-14)

SUSPECT
U688

SUSPECT
U588 OR
U688




SUSPECT U671E
OR U588

PULSE
PRESENT
AT PIN 8

CHECK FOR A HIGH
AT

PIN 9 OF U185

REFER TO
SCHEMATICS

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. |l

PULSES
PRESENT
AT PIN 2

NO

CHECK FOR A HIGH
WITH LOW GOING
PULSES Z 1 us

AT PIN 1
OF U588

CHECK FOR A LOW
WITH HIGH GOING
PULSES Z 1 us
AT PIN 8
OF U185

PULSE
PRESENT
AT PIN 1

CHECK FOR A HIGH
AT
PIN 7 OF U588

CHECK FOR A HIGH

AT
PIN 10 OF U588

SUSPECT
us8s, Ul8S,
AND US95A

BIGH
PRESENT

SUSPECT
us8s

CHECK FOR A LOW
WITH HIGH GOING
PULSES Z 1 us
AT PIN 7
OF U435B

PULSE
PRESENT
AT PIN 7

CHECK FOR A LOW
AT
PIN 6 OF U435

Low
PRESENT
AT PIN 6

SELECT LOOPING
CHECK

FOR A HIGH

WITH A LOW
GOING

PULSE Z 1 us*

PULSE
PRESENT
AT PIN 11

SUSPECT
Ul31l OR
DATA PATH

SUSPECT
TRIGGER/TIME BASE
U605, U435 OR
OPEN V BETWEEN
TRIGGER/TIME BASE
AND 91A08

SUSPECT
PIN 3 OF U435 AND
PIN 2 OF U588

*THIS PULSE HAPPENS
ONLY ONCE DURING

THE TEST. YOU CANNOT
SEE IT WHILE LOOPING

SUSPECT
Ul71 OR
Ul3l

Figure 7-66. Troubleshooting Chart 7 cont (sheet 7 of 25).
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REFER TO
SCHEMATIC

7-74

CHECK FOR ECL
LOW OF +3.5 V
AT PIN
13 OF U525

CHECK FOR ECL
LOW OF +3.5 V
AT PINS
14 AND 15

OF U525

LOW PRESENT
AT PIN 13

LOW PRESENT
AT PINS 14
‘AND 15

SUSPECT
us25c, Q571 OR
Q572

SUSPECT
Q572 OR
Q571

SET UP DAS TO
RUN DEL CNTR

NO
YES
NO
YES
NO
YES

POWER-DOWN DAS
POWER-UP THEN
RUN AGAIN IF
PASS, END

Figure 7-67. Troubleshooting Chart 7 cont (sheet 8 of 25).



NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

CHECK FOR A LOW AT
PIN 3 OF U145 AND
Ul55

SUSPECT
U148 OR
U681l

LOW PRESENT
AT PIN 3

SUSPECT
Ul45 OR TTL
DATA BUS

Figure 7-68. Troubleshooting Chart 7 cont (sheet 9 of 25).

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

SELECT LOOPING ON
FOR RUN TEST 0

§

CHECK ACTUAL
RESULTS
DISPLAYED BY
DIAGNOSTICS

ACTUAL
VALUE=00

ACTUAL
VALUE=40

CHECK FOR A LOW
AT PIN 3 OR U145
AND U155

LOW PRESENT
AT PIN 3

SUSPECT
Ul45, U155 OR
TTL DATA BUS

CHECK FOR A LOW AT

“|PIN 3 OF U145

CHECK FOR A HIGH
WITH LOW GOING
PULSES AT PIN 1,
19 OF U681

PULSES
PRESENT
PINS 1,
19

SUSPECT
U681 OR
U675

* SUSPECT
U681, U158

SUSPECT
U158 OR
U681

LOW PRESENT

AT PIN 3

SUSPECT
U155 OR TTL
DATA BUS

OR U148
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7-76

NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

CHECK FOR A HIGH
WITH LOW GOING
PULSES AT PIN 3
OF U145

SUSPECT
Ul48 OR
U681l

HIGH
PRESENT
AT PIN 3

SELECT LOOPING ON
FOR RUN TEST 1

CHECK ACTUAL VALUE
DISPLAYED BY
DIAGNOSTICS

ACTUAL
VALUE=80

SUSPECT U145
OR TTL D BUS

CHECK FOR A HIGH
WITH LOW GOING
PULSES AT PIN 3
OF Ul45 AND U155

HIGH
PRESENT
AT PIN 3

SUSPECT U145,
U155 OR TTL
D BUS

SUSPECT
Ul58 OR
U681l

CHECK FOR A EIGH HIGH
WITH LOW GOING PRESENT
PULSES AT PIN 3
OF U155

AT PIN 3

SUSPECT
Ul55 OR TTL
DATA BUS

CHECK FOR A HIGH
WITH LOW GOING
PULSES AT PINS 1,
19 OF U681

SUSPECT
U681, U158 OR
U148

SUSPECT
U681 OR
U675

Figure 7-69. Troubleshooting Chart 7 cont (sheet 10 of 25).
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NOTE:

REFER TO SELECT EXPLANATION

IN DIAGNOSTICS MENU AT THE S oINS N
PRONT OF THIS SECTION.

CHECK ACTUAL
RESULTS DISPLAYED
BY DIAGNOSTICS

SUSPECT
ulés

CHECK FOR TOGGLE
ON
PIN 5 OF U145

TOGGLE
PRESENT
AT PIN 5

YES

ACTUAL
VALUE=00

SUSPECT U155 OR

v171
HECK FOR A TOGGLE
:T PIN 5 OF U155 ACTUAL (COUNTER
VALUE=40 LOADED
WRONG)

REFER TO
SUSPECT U155 ToseLE SCHEMATIC FLOW
IS NOT COUNTING APRESENS AND CIRCUIT
DESCRIPTION
CHECK FOR ECL
TOGGLE
AT PIN 14 OF U428
TOGGLE YES cm&:ﬁ: A TOGGLE SUSPECT
PRESENT | AT PIN 2 OF U438 PRESENT Q151 OR
AT PIN 14 AT PIN 2 0152

SUSPECT SUSPECT
v428 U438

Figure 7-70. Troubleshooting Chart 7 cont (sheet 11 of 25).
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NOTE:

SET UP DAS TO
REFER TO SELECT EXPLANATION RUN WORD REC
IN DIAGNOSTICS MENU AT THE TEST

FRONT OF THIS SECTION.

POWER-DOWN DAS
POWER-UP AND
RUN AGAIN--IF
PASS, THEN END

Figure 7-71. Troubleshooting Chart 7 cont (sheet 12 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
PRONT OF THIS SECTION.

SUSPECT
u678

LOW PRESENT
AT PIN 15

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

SELECT LOOPING ON
POR RUN TEST 0

CHECK ACTUAL VALUE
DISPLAYED BY
DIAGNOSTICS

CHECK FOR A LOW AT
PIN 15 OF U125

CHECK FOR A HIGH
WITH LOW GOING
PULSE I 1 us

AT PIN 11 OF U125

PULSE
PRESENT
AT PIN 11

SUSPECT U171
OR U125

SUSPECT
U171 OR
ulas

Figure 7-72. Troubleshooting Chart 7 cont (sheet 13 of 25).

ACTUAL
VALUE=88

P

CHECK FOR A HIGH
WITH LOW GOING
PULSE  at
INS 1, 19 OF U678

ACTUAL
VALUE=80

CHECK FOR A LOW
AT PIN 12 OF U128

CHECK FOR A HIGH
WITH LOW GOING
PULSES AT PIN 11
OF Ul2s

SUSPECT
uvl2s

SUSPECT
ul71

SUSPECT
U678 OR
U675

CHECK FOR A LOW
AT PINS 15, 17
OF U678
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7-80

NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

Service Vol. Il

SELECT LOOPING ON
FOR RUN TEST 1

#

CHECK FOR A LOW
AT PIN 16 OF Ul2l

LOW PRESENT
AT PIN 16

SUSPECT
U681

CHECK FOR A HIGH
WITH LOW GOING
PULSE AT PIN 4 OF
Ul2l

PULSE
PRESENT
AT PIN 11

SUSPECT
Ul2l

SUSPECT
Ul2l OR
Ul71

Figure 7-73. Troubleshooting Chart 7 cont (sheet 14 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SELECT LOOPING ON
FOR RUN TEST 2

'

CHECK ACTUAL VALUE
DISPLAYED BY
DIAGNOSTICS

CHECK FOR A HIGH

ACTUAL
AT PIN 12 OF U128

VALUE=80

CHECK FOR A HIGH
AT PIN 15 OF U125

HIGH S HIGH YES
PRESENT PRESENT
e, REPLACE U678

REPLACE U678
AT PIN 15

REPLACE U128

REPLACE U128

Figure 7-74. Troubleshooting Chart 7 cont (sheet 15 of 25).
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7-82

NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SELECT LOOPING ON
FOR RUN TEST 3

l

CHECK FOR HIGH
AT PIN 16 OF Ul2l

HIGH
PRESENT
AT PIN 16

REPLACE U681

REPLACE Ul21

Figure 7-75. Troubleshooting Chart 7 cont (sheet 16 of 25).
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Y

NOTE:

REFER TO SELECT EXPLANATION

IN DIAGNOSTICS MENU AT THE igg 3§M°$§s$° RON
FRONT OF THIS SECTION.

POWER-DOWN DAS
POWER-UP AND RUN
AGAIN--IF PASS,
THEN END

Figure 7-76. Troubleshooting Chart 7 cont (sheet 17 of 25).
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NOTE:

REFER TO SELECT EXPLANATION SELECT LOOPING
IN DIAGNOSTICS MENU AT THE N
FRONT OF THIS SECTION.

RUN TEST 0

CHECK DIAGNOSTIC
ERROR MESSAGE.
DID THE EVEN

OR ODD SIDE FAIL

COMPARE EXPECTED

COMPARE EXPECTED obD oDb OR EVEN
RESULTS TO ACTUAL BVEN RESULTS TO ACTUAL
RESULTS* RESULTS

EXPECTED
RESULTS
FFFFF

YES

- (lilillll’

NO

%

NO

*EXPECTED RESULTS = X XX XX

MISC. GLITCH DATA

Figure 7-77. Troubleshooting Chart 7 cont (sheet 18 of 25).
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CHECK FOR ECL
HIGH WITH
LOW GOING PULSE
=~ 2 ns AT
PIN 22 OF U271

POSSIBLE ADDRESS
OR DATA BUS
PROBLEM REFER TO
SCHEMATICS

PULSE
PRESENT
AT PIN 22

SUSPECT U538
OR U561

CHECK FOR A
ECL TOGGLE
AT PIN 9 OF U585

TOGGLE
PRESENT
AT PIN 9

SUSPECT U575,
U491 OR U495

SUSPECT
U585 OR
U455

Figure 7-78. Troubleshooting Chart 7 cont (sheet 19 of 25).
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CHECK FOR A
TOGGLE AT PIN 15
OF U585

TOGGLE
PRESENT
AT PIN 15

SUSPECT
U285

SUSPECT

U585,
U245 OR U285

CHECK FOR
A TOGGLE
AT PIN 3
OF U585

SUSPECT
U278 OR
U281

TOGGLE
PRESENT
AT PIN 3

SUSPECT
U585,
U278 OR U281

Figure 7-79. Troubleshooting Chart 7 cont (sheet 20 of 25).
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CHECK FOR A
TOGGLE AT
PIN 14 OF U585

TOGGLE
PRESENT
AT PIN 14

SUSPECT
U268 OR U271

SUSPECT
us85,
U268 OR U271

CHECK FOR ECL
HIGH WITH
LOW GOING PULSES
Z 2 ns AT
PIN 22 OF U485

PULSE
PRESENT
AT PIN 22

SUSPECT BAD
RAM REFER TO
SCHEMATICS

SUSPECT
U561 OR
U568

Figure 7-80. Troubleshooting Chart 7 cont (sheet 21 of 25).
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7-88

- CHECK FOR
A TOGGLE
AT PIN 13
OF U585

TOGGLE
PRESENT
AT PIN 13

YES SUSPECT
U485

SUSPECT
U585 OR
U485

CHECK FOR
A TOGGLE
AT PIN 4
OF U585

TOGGLE
PRESENT
AT PIN 4

SUSPECT
U468 OR
U471

SUSPECT
U585,
U468 OR U471

CHECK FOR
A TOGGLE
AT PIN 2
OF U585

TOGGLE
PRESENT
AT PIN 2

SUSPECT
U478 OR
U481

SUSPECT
U585,
U478 OR U481

Figure 7-81. Troubleshooting Chart 7 cont (sheet 22 of 25).



NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. II

©

SELECT LOOPING
ON FOR RUN
TEST 1

CHECK DIAGNOSTIC
ERROR MESSAGE.
DID THE EVEN

SUSPECT
U485

SUSPECT
U478 OR
U481

SUSPECT
U468 OR
U471

OR ODD
SIDE FAIL
COMPARE EXPECTED | opp EVE
RESULTS ODD OR N
TO ACTUAL EVEN
RESULTS*

COMPARE EXPECTED
RESULTS
TO ACTUAL
RESULTS*

SUSPECT
U285

SUSPECT
U278 OR
U281

SUSPECT
U268 OR
U271

*EXPECTED RESULTS: X XX
MISC.

XX

GLITCH DATA

Figure 7-82. Troubleshooting Chart 7 cont (sheet 23 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

7-90

SELECT LOOPING
ON FOR RUN
TEST 2

CHECK DIAGNOSTIC
ERROR MESSAGE.
DID THE EVEN

OR ODD
SIDE FAIL

COMPARE EXPECTED
RESULTS
TO ACTUAL
RESULTS*

SUSPECT
U485

SUSPECT
U478 OR
U481

SUSPECT
U468 OR
U471

COMPARE EXPECTED
RESULTS
TO ACTUAL
RESULTS*

SUSPECT
U285

SUSPECT
U271 OR
U281

SUSPECT
U268 OR
U271

*EXPECTED RESULTS: X XX

XX

MISC GLITCH DATA

Figure 7-83. Troubleshooting Chart 7 cont (sheet 24 of 25).



NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

RESULTS TO

COMPARE EXPECTED

ACTUAL RESULTS*

SUSPECT
U468 OR
U471

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. lI

SELECT LOOPING ON
FOR RUN TEST 3

CHECK DIAGNOSTIC
ERROR MESSAGE.
DID THE EVEN

OR ODD SIDE FAIL

SUSPECT
U478 OR
U481

*EXPECTED RESULTS:

X
MIsC

GLITCH DATA

XX XX

COMPARE EXPECTED
RESULTS TO
ACTUAL RESULTS*

SUSPECT
U285

SUSPECT
U271 OR
U281

SUSPECT
U268 OR
U271

Figure 7-84. Troubleshooting Chart 7 cont (sheet 25 of 25).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

USE EXTENDER BOARD FROM
SERVICE MAINTENANCE KIT TO
EXTEND PATT GEN BOARD

ABOVE DAS FOR EASY ACCESS

TO COMPONENTS AND TEST POINTS.

91P16 PATT GEN

POWER-DOWN DAS
POWER-UP

DIAGNOSTIC ERROR
DISPLAYED

POWER-DOWN, POWER-UP
RUN ONCE MORE

Figure 7-85. Troubleshooting Chart 8—91P16 Pattern Generator failure (sheet 1 of 23).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

POWER-DOWN THEN
POWER-UP AND RUN
ONCE MORE

Figure 7-86. Troubleshooting Chart 8 cont (sheet 2 of 23).
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SELECT LOOPING ON
TO RUN TEST 0

uC PC LD
CLOCKING
ON PIN 9
OF U541
AND U445

CHECK PINS 21, 19 AND
18 ON U685 MAKING LOW
TRANSITIONS (ENABLE
AND ADRESS SELECT)

SIGNAL
PRESENT
ON PIN 13

CHECK FOR uC PC LD
ON PIN 13 OF U685

SUSPECT CONNECTION
BETWEEN PIN 13 OF
U685 AND PIN 9 OF
U541 OR U445

SUSPECT U665 DATA BUS
INTERFACE OR CONNECTION
BETWEEN U665 AND U541
OR U445

SUSPECT
U541 OR
U445

SUSPECT CONNECTION
BETWEEN U535 OR
U531 AND U541 OR
U445

VTR PC LD
CLOCKING
ON PIN 9

OF U535

OR U531

CEECK PINS 23, 21, 19
AND 18 ON U685 MAKING
LOW TRANSITIONS (ENABLE
AND ADDRESS SELECT)

SIGNAL
PRESENT
ON PIN 11

CBECK FOR VECT PC LD
SIGNAL ON PIN 11 OF
U685

SUSPECT CONNECTION
BETWEEN PIN 11 OF
U685 AND PIN 9 OF
U535 OR U531

Figure 7-87. Troubleshooting Chart 8 cont (sheet 3 of 23).
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LOW
TRANSITIONS
PRESENT ON
U685

SUSPECT U681, U671,
OR ADDRESS BUS

INTERFACE

SUSPECT
U685

LOW
TRANSITIONS
ON U685

SUSPECT U681, U671,
OR ADDRESS BUS
INTERFACE

SUSPECT
U685

Figure 7-88. Troubleshooting Chart 8 cont (sheet 4 of 23).
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DATA
PRESENT
ON OUTPUT
PINS OF
U535 AND
U531

SUSPECT
U535 AND
U531

DATA
PRESENT
ON OUTPUTS

OF U325
AND U321

SUSPECT U321 OR U325,
VMEM SEL BUS, OR PC
BUS CONNECTION

DATA
PRESENT
ON U371
INPUTS

SUSPECT CONNECTION
BETWEEN READBACK
COMPARATOR AND U371

SUSPECT U371 IF VECT
MEM RD IS WORKING
PROPERLY

Figure 7-89. Troubleshooting Chart 8 cont (sheet 5 of 23).
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Maintenance:

SELECT ENABLE
LOOPING ON TO
RUN TEST 1

FCLLOW TROUBLESHOOTING
| TREE 6.1.1 TO LOCATE
PROGRAM CCUNTER ERROR

WE PULSE

CHECK FOR WE PULSE
ON PIN 8 OF U685

NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

WE
PULSE
PRESENT

18

CHECK PINS 20, 19, AND

| TRANSITIONS (ENABLE AND
ADDRESS SELECT)

ON U685 MAKING LOW

SUSPECT U665, DATA BUS

BETWEEN U665 AND U521
OR US25

SUSPECT CONNECTION BETWEEN
PIN 8 OF U685 AND WE INPUT
(PIN 22) OF U421 OR U425

INTERFACE, OR CONNECTION

SUSPECT
U425 OR
U421

SUSPECT CONNECTION
BETWEEN VECTOR MEMORY
OUTPUT AND OUTPUT
COUNTER INPUTS

FOLLOW CNT ﬁEG CK SIGNAL
FPROM CLOCK DECODER (U617)
THRU U115 AND U235

CHECK FOR OUTPUT CNTRLD
SIGNAL PRESENT ON PIN 3
OF U241 (LOW TRANSITIONS)

SIGNAL
PRESENT
ON PIN 3

*ADDRESS LINES

00 HEXADECIMAL

TOGGLE AT LOCATION

WON’T

SUSPECT CONNECTION BETWEEN
PIN 3 OF U241 AND PIN 7 OF
U315 OR U415

Figure 7-90. Troubleshooting Chart 8 cont (sheet 6 of 23).

Troubleshooting—DAS 9100 Series Service Vol. I
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7-98

LOW
TRANSITIONS
PRESENT
ON U685

SUSPECT U685

SUSPECT U681, U671, OR
ADDRESS BUS INTERFACE

DATA
PRESENT
ON OUTPUT
PINS OF
U315 AND
U415

SUSPECT U315 OR U415::>

DATA

PRESENT SUSPECT U410 OR U310,

VMEM SEL BUS, OR

ON
OUTPUTS CONNECTION BETWEEN
OF U410 COMPARATORS AND U315
AND U310 OR U415

DATA
PRESENT
ON U371
INPUTS

SUSPECT CONNECTION
BETWEEN READBACK
COMPARATORS AND U371

"

SUSPECT U371 IF
VCTR MEMRD

SIGNAL IS WORKING
PROPERLY (MAKING
LOW TRANSITIONS)

Figure 7-91. Troubleshooting Chart 8 cont (sheet 7 of 23).
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SELECT ENABLE LOOFING NOTE:

ON TEST 1 SELECT

VECTOR 1 ROUTINE REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE

FRONT OF THIS SECTION.

FOLLOW TROUBLESHOOTING
TREE 6.1.1 TO LOCATE
PROGRAM CCUNTER ERROR

CHECK PINS 23, 22, 21,

WE 19, AND 18 ON U685
g?gcg ggRUEESP“LSE ON PULSE MARING LOW TRANSITIONS
PRESENT (ENABLE AND ADDRESS

VECTOR 1
MEMORY

SELECTS)

SUSPECT CONNECTION
BETWEEN PIN 9 OF U685
AND WE INPUT (PIN 22
OF U52) OR U525

SUSPECT U665, DATA BUS
INTERFACE, OR CONNECTION
BETWEEN U665 AND U521

OR U525

SUSPECT U525 OR U521

SUSPECT CONNECTION
BETWEEN VECTOR MEMORY
OUTPUT AND OUTPUT
COUNTER INPUTS

FOLLOW CNT ﬁEG CK SIGNAL
FROM CLOCK DECODER (U617)
THRU Ull5 AND U235

SIGNAL
PRESENT
ON PIN 3

CHECK FOR OUTPUT CNTRLD
| SIGNAL PRESENT ON PIN 3
OF U241 (LOW TRANSITIONS)

SUSPECT CONNECTION
BETWEEN PIN 3 OF U241
AND PIN 7 OF U615 OR
U515

*ADDRESS LINES WON’T
TOGGLE AT LOCATION
00 HEXADECIMAL

Figure 7-92. Troubleshooting Chart 8 cont (sheet 8 of 23).
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LOW
TRANSITIONS
PRESENT

ON U685

SUSPECT U685

SUSPECT U681, U671, OR
ADDRESS BUS INTERFACE

DATA
PRESENT
ON
OUTPUT
PINS OF
U615 AND
U515

SUSPECT U615 OR 0515:)

DATA
PRESENT

SUSPECT U510 OR U610,

ON VMEM SEL BUS, OR
OUTPUTS CONNECTION BETWEEN
OF U510 COMPARATORS AND U615
AND U610 OR U515

DATA
PRESENT
ON U371
INPUTS

SUSPECT CONNECTION
BETWEEN READBACK

COMPARATORSAND U371

SUSPECT U371 IF
VCTR MEMRD

SIGNAL IS WORKING
PROPERLY (MAKING
LOW TRANSITIONS)

Figure 7-93. Troubleshooting Chart 8 cont (sheet 9 of 23).
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LOAD
SIGNAL
PRESENT

SUSPECT U241

CHECK U617 FOR SELECTING
SINGLE STEP CLOCK (PIN

4 AND 12) INPUT (LOAD
SIGNAL)

LOAD
SIGNAL
PRESENT
PIN 4 & 12

CHECK PIN 10 ON U685
FOR LOAD SIGNAL

SUSPECT U685, U681 OR
ADDRESS BUS INTERFACE

SUSPECT CONNECTION
SUSPECT U617 BETWEEN PIN 10 QF
U685 AND PINS 4, 7,
AND 12 OF U617

Figure 7-94. Troubleshooting Chart 8 cont (sheet 10 of 23).
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SELECT LOOPING ON
TO RUN TEST 2

FOLLOW TROUBLESHOOTING
TREE 6.1.1 TO LOCATE
PROGRAM COUNTER ERROR

CHECK PINS 22, 20, 19
AND 18 ON U685 MAKING
LOW TRANSITIONS (ENABLE
AND ADDRESS SELECTS)

uco
CLOCKING
ON PIN 9
OF U435
AND U441

SIGNAL
PRESENT
ON PIN 6

CHECK FOR uC0 SIGNAL
ON PIN 6 OF U685

SUSPECT CONNECTION
BETWEEN PIN 6 OF U685
AND PIN 22 OF U435 OR
U441

SUSPECT U665, DATA BUS

INTERFACE, OR CONNECTION
BETWEEN U665 AND U435 OR
U441l

SUSPECT U441 OR U435 )

SUSPECT CONNECTION
BETWEEN uCODE OUTPUT

AND INSTRUCTION REGISTER
(U467, U453 AND U451)

Figure 7-95. Troubleshooting Chart 8 cont (sheet 11 of 23).
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CHECK PIN 23, 22, 19,

TRANSITION)

CHECK_PIN 14 OF U685
FOR IRLDO PULSE (LOW

SIGNAL
PRESENT
ON PIN 14

AND 18 ON U685 MAKING
LOW TRANSITIONS (ENABLE
AND ADDRESS SELECTS)

SUSPZCT CONNECTION
BETWEEN PIN 14 OF U685
AND TRLD0 SIGNAL

(PIN 9) OF U453 OR U467
OR U451

OR U467

SUSPECT EITHER U451, U(SS,)

SUSPECT CONNECTION

BETWEEN INSTRUCTION
MUX AND INSTRUCTION
REGISTER

SIGNAL
PRESENT
ON PIN 9

CHECK INSTRUCTION MUX FOR
PROPER OPERATION, PIN 9 ON
U337, U33s,
SHOULD BE MAKING LOW
TRANSITIONS, SELECTING
GOTO FIELD INPUT

U331, AND U327

READBACK CIRCUITRY SHOULD
BE WORKING PROPERLY SINCE
IT HAS ALREADY BEEN CHECKED
IN TEST 0. BACKTRACK AND
RECHECK SIGNAL LINES.

SUSPECT INSTRUCTION MUX
OR SIGNALS LEADING INTO
INSTRUCTION MUX CHECK
FOR LOW GOING PULSES

ON PIN 14 ON INSTRUCTION
MUX INPUT.

SUSPECT CONNECTION
BETWEEN INSTRUCTION
MUX AND U535 OR U531

Low
TRANSITIONS
ON U685

SUSPECT U681, U671, OR
ADDRESS BUS INTERFACE

SUSPECT U685

Figure 7-96. Troubleshooting Chart 8 cont (sheet 12 of 23)
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LOW
TRANSITIONS

SUSPECT U681, U671, OR
ON U685 ADDRESS BUS INTERFACE

SUSPECT U685

SUSPECT EITHER OF THE LOw
. TRANSITIONS
G‘)LLOWING. U337, U335, on PIN 14

U331, OR U327

LOW

TRANSITIONS\ o SUSPECT U685, U665,
PRESENT ON DATA OR ADDRESS BUS
PINS 7 AND INTERFACE

11 OF U581

SUSPECT U581

Figure 7-97. Troubleshooting Chart 8 cont (sheet 13 of 23).
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CHECK FOR LOW TRANSITIONS
ON PIN 11 AND 7 ON U581

PIN 14 IS THE uC PCEN
LINE. CHECK PIN 5 OF
U581 FOR LOW GOING
TRANSITIONS

LOW
TRANSITIONS
ON PIN 5

SUSPECT CONNECTION
BETWEEN U581 AND
INSTRUCTION MUX
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TROUBLESHOOTING ADVANCES IN THE 91P16

Text Reference to Figure 7-101, point 6.1.4.1.

Troubleshoot problems in the Advance area of the 91P16 Pattern Generator Module by writing a
program in the Pattern Generator Program menu that exercises the malfunctioning area. The
following is an example of how such a program can be written.

Figure 7-98 shows the Diagnostics menu with an ADVANCE failure in TEST 0. This figure shows
that at address 1F hexadecimal (31 decimal), the test expects to read 20 hexadecimal (32 deci-
mal) but actually reads 00. The hexadecimal address in memory corresponds to the sequence
numbers used to program the pattern generator, according to the following equation:

Sequence Number = Memory Address—1.

Note, however, that the memory address must be translated into decimal before making this
conversion.

The information in the Diagnostics menu means that rather than stepping from sequence 30 to
sequence 31 as expected, the 91P16 actually stepped from sequence 30 to sequence 255.
(Sequence 255 is calculated by finding address 00—1, which on an 8-bit bus is 255 decimal.) The
desired and actual steps are shown below.

Desired Actual
SEQ - PASS -- PASS
SEQ 29 PASS 29 PASS
SEQ 30 PASS 30 PASS
SEQ 31  PASS 255  #FAIL#
SEQ 32 PASS -
SEQ -

Verify the actual sequence of events as follows:

1. Set the pattern generator to the single-step mode and watch the sequence numbers at the top
of the menu. Single-step the pattern generator until you reach the sequence number that
corresponds to the diagnostic failure.

2. Press the START PAT GEN key again to ensure the sequence number at the top of the menu
goes to the expected value. In this example, the pattern generator stepped from sequence 30
(Figure 7-99) to sequence 255 (Figure 7-100) and then to sequences 0, 1, 2, 3,.....

3. Having verified the above sequence of events, re-enter the troubleshooting tree at 6.1.4.1.
While in this small section of the tree, stay in the Pattern Generator Program menu and leave
the pattern generator in single-step mode. Hold down the START PAT GEN key so that the
pattern generator single-steps continuously.

NOTE

If the pattern generator reaches sequence 254, halt the pattern generator by pressing the
STOP key. Then continue following the tree, again holding down the START PAT GEN key.
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DAS 9100 DIAGNOSTICS MODULE LOOPING:
MODE: IEHEEENER FUNCTION: IR
FUNCTIONS FOR SLOT: 1, 91Pi6
8 PC 4 GOTO 8 CLOCK
1 UECTOR RAM 5 CALL
2 MICRO RAM 6 RETURN
3 ADVANCE 7 STACK RaM
PRESS: START SYSTEM TO BEGIN TEST.
SLOT: 1, 91P16
ADDR  EXPECTED  ACTUAL
JAVANCE  TEST®  fF 20 28 FAIL
JAMMNCE  TEST1 @8 Ah A PASS
JADMNCE  TEST2 @8 an s PASS
JADWMNCE  TEST3 89 fh fA PASS
3836-212

Figure 7-98. Diagnostics Menu showing selections for Pattern Generator test program.

PATTERN GENERATOR: B INTERRUPT:  CALL [N o B
SEQ: 38 UECTOR: Xik¥
cLock: ETE +1.480  PAUSE ON: IR INHIBIT oN:
PODICB
SE@  LABEL INSTRUCTIONS  STROBES
Nl e [ ]
5 5
2%
27
28
2
0
A
32
3
M
k)
%
k1
B
»
49 o]
3836-213

Figure 7-99. Program example, SEQ 30, shown on Pattern Generator Program Sub-menu.
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PATTERN GENERATOR: IEERINETE INTERRUPT:  CaLL HEEHER oN IER
SEQ: 255 VECTOR: 0108
cLock: T +1.400 PAUSE ON: MER INHIBIT ON: R
PODICB
SER  LABEL B9 INSTRUCTIONS  STROBES
5 25 ]
% ph ]
27 pr1s
2 Pt
29 prt
» prrs
A KRR
2 Y
3 R
4 ]
Es) s
% oy
k14 P
® T
g pHrd
49 HRYR
3836-214

Figure 7-100. Program example, SEQ 255, shown on Pattern Generator Sub-menu.
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NOTE:

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

SUSPECT U427

SUSPECT U453
SUSPECT U431

SUSPECT U107

Figure 7-101. Troubleshooting Chart 8—91P16 Pattern Generator failure (sheet 14 of 23).
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26
&

STHURAVUNDBBE

PATTERN GENERATOR:

CLOCK: +1.400  PAUSE ON: IEB INHIBIT ON: W

PODICB
SEQ  LABEL

-

O Cad
—

FRUGRAHN

INSTRUCTIONS

]
KKKK
AKKK
KKK
ARRA
KKKX
ARKX
P
ARRK
KKKK
ARRR
HEKK
it
KRKX
KERN
KKKK

GOTo
GOTO

3
30

STROBES

R OO N

INTERRUPT:  CALL R oN B

3836-215

Figure 7-102. Pattern Generator Program showing GOTO sequences.

TROUBLESHOOTING ADVANCES IN THE 91P16, continued

Text Reference to Figure 7-103 point 6.1.4.1.1

At this point, the circuit problem has been isolated to the advance generator circuitry. To check
the advance generator, a looping program must be written to exercise the point that does not
advance properly. In the previous example, it was found that the pattern generator would not
advance from sequence 30 to sequence 31 (memory address 1F hexadecimal to 20 hexadecimal).
Figure 7-102 shows a program that forces the advance generator to exercise at those addresses.

To exercise the sequences through which your pattern generator cannot advance, enter a similar

program into the Pattern Generator Program menu.

Note that the GOTO bus in the 91P16 has the correct data when the advance bus goes astray.
Because of this, the GOTO bus can be used as a reference in performing the next few steps.

Below is a listing that compares the values in the GOTO bus to the values in the advance bus in

the example given previously.
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GOTO Bus Advance Bus
1F 21
20 20
1F 21
20 20

The troubleshooting tree can now be re-entered at 6.1.4.1.1. The pattern generator should be
loaded with the exercising program, and the clock for the pattern generator should be set to
internal, at 1 us. Press the START PAT GEN key to start operation of the pattern generator.

DOES
ADV BUS
HAVE
CORRECT
DATA

SUSPECT U327, U331, U335
OR 337

SUSPECT U471 OR U36§:)

FIND THE DEFECTIVE XOR
GATE OR AND GATE

Figure 7-103. Troubleshooting Chart 8—91P16 Pattern Generator failure (sheet 15 of 23).
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PRESS PATTERN GEN MENU
KEY AND ENTER COUNT
PROGRAM SINGLE STEP
PROGRAM 170 TIMES

SEQ
CHANGE
BEFORE
VECTOR
INC.

TO AA

SUSPECT U515 OR U615’

SET TO RUN MODE AND
START PAT GEN

SUSPECT U241
SUSPECT U151 OR Ul@

DOES U151
AND Ul45
HAVE 5516
STORED
IN IT

DOES U137
AND U140
INC
PROPERLY

SUSPECT U137 OR Ul4§:>

Figure 7-104. Troubleshooting Chart 8 cont (sheet 16 of 23).
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PIN 9
OF U241

GO LOW
AT BEGINNING
OF COUNT

SUSPECT DECODE LOGIC
U241 OR U341

QUSPECT U235 OR UIID

VECTOR
OUTPUT
INCREMENTING

SUSPECT U241

SUSPECT U341

SUSPECT U237

SUSPECT U341

Figure 7-105. Troubleshooting Chart 8 cont (sheet 17 of 23).
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NOTE:

REFER TO SELECT EXPLANATION
SELECT LOOPING ON IN DIAGNOSTICS MENU AT THE
TO RUN TEST 4 FRONT OF THIS SECTION.

SUSPECT U427

SUSPECT U453

PIN 5
OF U467
LOW

SUSPECT U431

SUSPECT U467

SUSPECT U337, U335,
U331 OR U327

Figure 7-106. Troubleshooting Chart 8 cont (sheet 18 of 23).
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NOTE:

REFER TO SELECT EXPLANATION
SELECT TO RUN ENABLE IN DIAGNOSTICS MENU AT THE
LOOPING ON TEST 5 FRONT OF THIS SECTION.

SUSPECT U427

YES

SUSPECT U453

SUSPECT U431

YES

SUSPECT U467

SUSPECT U337, U335,
U331 OR U327

Figure 7-107. Troubleshooting Chart 8 cont (sheet 19 of 23).
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LOOP ON
TEST 6

PIN 7 PIN 12
IF U327 OF U453 SUSPECT U427
TOGGLING TOGGLING

SUSPECT U453

SUSPECT U431

CONNECT SCOPE PROBE TO
PIN 7 OF U327. WITH
OTHER SCOPE PROBE CHECK SUSPECT U453
A0 - A7 INPUTS OF U337,
U335, U331 AND U327

CORRECT
RETURN
ADDRESS
PRESENT
ON INPUT
OF U345
AND U245

SUSPECT U337, U335,
U331, OR U327 ) Guspzc'r U345 OR U245

Figure 7-108. Troubleshooting Chart 8 cont (sheet 20 of 23).
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SUSPECT U465

SUSPECT U251 OR U351

PIN 4 OF
U461 HAVE
HIGH GOING
PULSE

SUSPECT U461

CONNECT SCOPE PROBE TO
TP336 AND OTHER SCOPE
PROBE TO PIN 10 OF U565

PIN 10
OF U656
HIGE WHEN
SIGNAL AT

SUSPECT U465 OR U‘S])

SUSPECT U565

SUSPECT U565
SUSPECT U567

Figure 7-109. Troubleshooting Chart 8 cont (sheet 21 of 23).
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NOTE: PRESS PATTERN GENERATOR

REFER TO SELECT EXPLANATION N Koy ENTER AND RN

IN DIAGNOSTICS MENU AT THE : * SEE FIGURE 7-111
FRONT OF THIS SECTION.

SUSPECT U353

ENTER AND SINGLE STEP
PROG B **

** SEE FIGURE 7-112

SUSPECT U353

SUSPECT U251 OR U351 ’

Figure 7-110. Troubleshooting Chart 8 cont (sheet 22 of 23).
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7-118

PATTERN GENERATOR: IB INTERRUPT: CoLL N o~ I
cLock: NETEREN +1.400  PAUSE ON: IR INWIBIT ON: JEH

PODICR
SEQ  LABEL INSTRUCTIONS  STROBES

vl el et =
Ch U B G D = D WO 00 —d O LN F CGd MO B

3836-216

Figure 7-111. Pattern Generator Program example A for troubleshooting.

PATTERM GENERATOR: ISR INTERRUPT:  CALL (NN OM
cLock: VENE +1.48y PAUSE ON: MW INHIBIT ON: IEW
PODICB

SER  LABEL INSTRUCTIONS  STROBES

AR
@088 RETURN
bttt
bt
XY
HHRR
RKRK
it
it
RHRR
RKRK
RKRX
KRR
XRRY
HRRX
KKK
HRER

D e S
mm-bwm—-ts:\ooo-umm-mwm-—-!

3836-217

Figure 7-112. Pattern Generator Program example B for troubleshooting.
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NOTE:

REFER TO SELECT EXPLANATION
gg“ﬁgﬁ ;gg;Igc ON IN DIAGNOSTICS MENU AT THE

FRONT OF THIS SECTION.

LOW GOING
PULSES
PRESENT

AT PIN 3

NO

SUSPECT TRIGGER EN%E)

LOW GOING
PULSES
PRESENT AT

PINS 2 AND 15

OF U617

NO NO

SUSPECT CONTROL REG 0589

YES
SUSPECT U617

PIN 12
OF Ul2l
LOW

NO )
SUSPECT CONTROL REG U581

YES

SUSPECT U121

SUSPECT PAUSE CIRCU;E)

YES

SUSPECT U115

Figure 7-113. Troubleshooting Chart 8—91P16 Pattern Generator failure (sheet 23 of 23).
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POWER UP DAS

PIN 3 OF U198 SHOULD BE
176 V LOWER THAN PIN 2
(R293, R291 AND R299)
IF ABOVE CONDITIONS ARE

DS198 LIT

(F696 BLOWN)

CHECK CONTINUITY OF
0398, ALSO CHECK C498
AND CR496 FOR SHORTS

MET, U198 IS DEFECTIVE
SUSPECT Q196 OR Q197 PIN~11°§ 3198
1s
SUSPECT 0196 COLLECTOR
OR Q197 OF Q197
NEAR GND
TURN OFF POWER Q398 IS
PROBABLY DESTROYED
(.

REPLACE FUSE AND POWER UP

YES

IS
COLLECTOR
OF Q398
SWITCHING

SUSPECT Q398

SWITCHER GOOD

SWITCHING
(0-12 V)

PIN 1
OF Ul98
SWITCHING
l.4-0 V

CHECK Q196,
Q197 AND ASSOC
CIRCUITRY

!

CHECK U198 AND CIRCUITRY
CONNECTING TO PINS 2 AND
3 OF Ul9s

Figure 7-114. Troubleshooting Chart 9—Pattern Generator Power Supply failure.
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91P32 PATT. GEN.
EXPANDER

DIAGNOSTIC ERROR
DISPLAYED 91P32

POWER-DOWN THEN
POWER-UP RUN ONCE
MORE

Figure 7-115. Troubleshooting Chart 10—91P32 Pattern Generator failure (sheet 1 of 5).

POWER-DOWN THEN
POWER-UP RUN ONCE

MORE
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NOTE:
REFER TO SELECT EXPLANATION
LOO] N
Ao Es T NG O IN DIAGNOSTICS MENU AT THE
PRONT OF THIS SECTION.

PULSES
PRESENT
AT PIN 14

CHECK PIN 14 ON U441

FOR LOW GOING PULSES SUSPECT U441 OR U648

SUSPECT CONNECTION
BETWEEN U441 AND U125
OR U131

SUSPECT U645 OR
CONNECTION BETWEEN
U645 AND U125 OR U131l

SUSPECT U621, U628 OR
ADDRESS BUS INTERFACE

SUSPECT U125 OR U131

PC CLOCK
PRESENT
AT U115

AND U318

CHECK PIN 15 ON U408
OR PIN 14 ON U618 FOR
LOW GOING PULSES

SUSPECT U408, U618
OR CLOCK INTERFACE
CONNECTION

SUSPECT U115, U318 OR
CONNECTION BETWEEN
THESE CHIPS AND U408

SUSPECT READBACK
CIRCUITRY (U108,
Ulll, OR U635)

*DATA PRESENT MEANS
LOWGOING PULSES

**EXCEPT ADDRESS 00,
WHERE THE ADDRESS
LINES WILL NOT TOGGLE

Figure 7-116. Troubleshooting Chart 10 cont (sheet 2 of 5).
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NOTE:

SELECT LOOPING ON
RUN ROUTINE 1

REFER TO SELECT EXPLANATION
IN DIAGNOSTICS MENU AT THE

(TEST 0)

PC CLOCK
PRESENT
AT U315

AND U318

SUSPECT READBACK
CIRCUITRY (U308,
U31ll, OR U635)

FPRONT OF THIS SECTION.

CHECK PIN 13 ON U441 :
FOR LOW GOING PULSES SUSPECT U441 OR U648

SUSPECT CONNECTION BETWEEN )

U645 AND U331 OR U325

SUSPECT U645 OR
CONNECTION BETWEEN
U645 AND U331 OR U325

SUSPECT U621, U628 OR
ADDRESS BUS INTERFACE

SUSPECT U331 OR U325

CHECK PIN 15 ON U408
OR PIN 14 ON U618 FOR
LOW GOING PULSES

SUSPECT U408, U618
OR CLOCK INTERFACE
CONNECTION

SUSPECT U315, U318 OR
CONNECTION BETWEEN
THESE CHIPS AND U408

®DATA PRESENT MEANS
LOWGOING PULSES

**EXCEPT ADDRESS 00,
WHERE THE ADDRESS
LINES WILL NOT TOGGLE

Figure 7-117. Troubleshooting Chart 10 cont (sheet 3 of 5).
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NOTE:
SELECT LOOPING ON REFER TO SELECT EXPLANATION
RUN TEST 0 IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

CHECK PIN 12 ON U441
FOR LOW GOING PULSES SUSPECT U441 OR U648

SUSPECT CONNECTION
BETWEEN U441 AND U425
OR U431

SUSPECT U645 OR
CONNECTION BETWEEN
U645 AND U425 OR U431

SUSPECT U621, U628 OR
ADDRESS BUS INTERFACE

SUSPECT U431 OR U425

PC CLOCK
PRESENT
AT U415

AND U515

CHECK PIN 15 ON U408
t OR PIN 14 ON U618 FOR
LOW GOING PULSES

SUSPECT U408, U416
OR CLOCK INTERFACE
CONNECTION

SUSPECT U415, U515 OR
CONNECTION BETWEEN
SUSPECT READBACK THESE CHIPS AND U408
CIRCUITRY (U508,

U511, OR U635)

*DATA PRESENT MEANS
LOWGOING PULSES

**EXCEPT ADDRESS 00,
WHERE THE ADDRESS
LINES WILL NOT TOGGLE

Figure 7-118. Troubleshooting Chart 10 cont (sheet 4 of 5).
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NOTE:
SELECT LOOPING ON REFER TO SELECT EXPLANATION
RUN TEST 0 (ROUTINE 3) IN DIAGNOSTICS MENU AT THE
FRONT OF THIS SECTION.

PULSES
PRESENT
AT PIN 14

CHECK PIN 11 ON U441

FOR LOW GOING PULSES SUSPECT U441 OR U648

SUSPECT CONNECTION
BETWEEN U441 AND US25
OR U531

SUSPECT U645 OR
CONNECTION BETWEEN
U645 AND U531 ORUS25

SUSPECT U621, U628 OR
ADDRESS BUS INTERFACE

SUSPECT U525 OR U531

PC CLOCK
PRESENT
AT U515

AND U615

CHECK PIN 15 ON U408
OR PIN 14 ON U618 FOR
LOW GOING PULSES

SUSPECT U408, U618
OR CLOCR INTERFACE
CONNECT ION

SUSPECT U515, U615 OR
CONNECTION BETWEEN
THESE CHIPS AND U408

SUSPECT READBACK
CIRCUITRY (U608,
U611, OR U635)

*DATA PRESENT MEANS
LOWGOING PULSES

**EXCEPT ADDRESS 00,
WHERE THE ADDRESS
LINES WILL NOT TOGGLE

Figure 7-119. Troubleshooting Chart 10 cont (sheet 5 of 5).
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7-126

PIN

VO ANAW

**PREQUENCIES

Al8A2U301 ON

FREQUENCY

2 MHz

1 MHz

0.5 MHz
250 KHz
125 KHz
6.25 KHz
31.25 KHz
15.675 KHz

REMOVE FRONT FAN ASSEMBLY
AND ALL INSTRUMENT MODULES
EXCEPT CONTROLLER AND
TRIGGER/TIMEBASE TO GAIN
ACCESS TO TAPE DRIVE

]

MAKE SURE JUMPER AlBAlJ505
(ON DATA BOARD) IS SET TO

"A" SIDE

CHECK SUPPLY VOLTAGES ON
SERVO AND DATA BOARDS*

!

CHECK FOR 2 MHz CLOCK
AT A18A2U211 PIN 10 (ON
SERVO BOARD)

1

CHECK FOR PROPER OUTPUT
FREQUENCIES FROM Al1BA2U301
(ON SERVO BOARD) **

|

CHECK FOR 1 MHz CLOCK AT
AlB8AlU661 PIN 38 (ON DATA

BOARD)
i

CHECK FOR LOW AT AlBAlU661
PIN 1 (RESET PIN ON DATA

BOARD)

IS A18A2U211 PIN 39 HIGH
(RESET PIN ON SERVO BOARD)

DOES TAPE
RUN OFF
END

*VOLTAGES

A18A2P351

PIN VOLTAGE
1 +12 #3%
3 GND
4 -12 +3%

A1BA1P470

PIN VOLTAGE
4 45 V #5%

A1BA1P450

PIN VOLTAGE
10 +12 +3%

AlBALTP3 ~ 42 V #7%

Figure 7-120. Troubleshooting Chart 11—Tape Drive failure (sheet 1 of 6).
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DOES TEST
POINT

AlBA3A2TP1 REPLACE

(ON STATUS AL8A3ARY

BD) = 1.2 V

DOES TEST
POINT
AlBA3A2TP1
= 1.2V

REPLACE
A1BA3ADS2

POSITION TAPE IN
CARTRIDGE SO HOLE
WILL NOT BE DETECTED

1

INSTALL CARTRIDGE IN
DRIVE

DOES TEST
POINT REPAIR CIRCUITRY
AlBA3A2TP29 AROUND Al8A3A2Q1

Z GND

[_REHOVE TAPE CARTRIDGE |

REPAIR CIRCUITRY AROUND
A1BA3A2Q1 AND A1BA32A2DS2

IS TEST POINT
Al8A3A2TP29
>1vV

DOES
AlBA3A2U1B
PIN 7 I GND

OLE NOT-IN-PLACE a={A18A3A201

tNSERT CARTRIDGE WITIi] REPAIR CIRCUITRY AROUND
H

DOES
Al8A32A2U1B
PIN7 Z 5V

Figure 7-121. Troubleshooting Chart 11 cont (sheet 2 of 6).
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VISUALLY INSPECT TACH

ROTATE TAPE DRIVE WHEEL
BY HAND. CHECK Al8A2U221
PIN 38 FOR TTL HIGH AND
LOW AS WHEEL TURNS.
(SERVO BOARD)

WHEEL. NONE OF THE
BLACK STRIPES SHOULD

!

BE SCRATCHED. THE OTHER
PLASTIC SHOULD BE CLEAR

e
N

MONITOR Al8A2U221, PIN 31.
CHECK FOR TTL LOW WITH
CARTRIDGE IN PLACE, TTL
WITH CARTRIDGE OUT.

(SERVO BOARD)

*FIND BEGINNING OF TAPE (FBOT)
IS INDICATED BY THE FOLLOWING
TTL VOLTAGES ON Al8AlU661 (ON
DATA BOARD)

PIN 24 - SC1l LOW
PIN 23 - 5C2Z HIGH
PIN 22 - SC3 HIGH

CYCLE DAS
POWER. DOES
Al18A1U661
PIN 1 RECEIVE
RESET SIGNAL
(HIGH THEN LOW)

*DOES
Al18A2U661
OUTPUT FBOT
SIGNALS
IMMEDIATELY
AFTER RESET

CHECK CONTROLLER AND
INTERCONNECT BOARDS

CONNECT LA TO PINS 3 (LSB)

IS DATA

PASSING

THROUGH REPLACE FAILED
BUFFERS

Al8AlU641 BUFFER

AND U651

REPLACE Al8AlU661

7-128

7 (MSB) OF Al8A2J311 (ON
SERVO BOARD) . CLOCK LA
ASYNCHRONOUSLY AT 10 us.
TRIGGER ON 1lE.

!

INSERT CARTRIDGE IN TAPE
DRIVE. CYCLE POWER TO DAS.

Figure 7-122. Troubleshooting Chart 11 cont (sheet 3 of 6).
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COMPARE DATA ACQUIRED
BY LA TO LIST IN TEST
REFER TO 8.1.2

DOES LA
READ 00
HEX AT
END OF

ANALYZE TEST RESULTS
TO FIND PROBLEM
SEE TEXT REF. 8.1.2

ROUTINE

CAN TAPE

DRIVE MOVE
TAPE
BACKWARDS

AND

TO FIND PROBLEM,
SEE MODULATOR
OPEN LOOP TESTS

FORWARDS

SERVO BOARD SEEMS OK

Figure 7-123. Troubleshooting Chart 11 cont (sheet 4 of 6).
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7-130

‘TROUBLESHOOTING THE TAPE DRIVE SERVO BOARD

Text Reference to Figure 7-123, point 8.1.2.

When the servo controller on the tape drive is reset, the 6500/1 does a self test. The status of the
self test is indicated by the data read on pins 3 through 7 of the 6500/1 (A18A2J311). If the test
does not get past any of the values 1E through 1B hexadecimal (as read on pins 3 through 7),
then the 6500/1 is faulty.

Values 1A through 00 hexadecimal indicate the firmware routine being performed by the 6500/1
during operation. If the value reaches 00, then the 6500/1 is probably functional.

NOTE

Some of the steps between 1F and 00 hexadecimal may be skipped. As long as the value at
the port reads 00 at some point, the 6500/1 is probably functional.

If the value at the port cannot get past some point between (but not including) 00 and 1B
hexadecimal, then analyze the test results to see what might cause the error other than the
6500/1. The fault may lie with either the external circuitry or the 6500/1.

Table 7-2
6500/1 Check Port Values
Port Value Meaning
1F Hardware reset.
1E Internal ROM check in progress, ports assigned.
iD RAM check in progress, ROM OK.
1C Modulator check in progress, RAM OK.
1B Modulator OK. Signal the Controlier board that everything works.
1A Acknowledgment received from the Controller board. Start tape operation.
19 The sequence does not progress past this point if the tape drive does not detect
a cartridge in place
18 Fault 1 error.
17 Waiting for cartridge removal.
16 Hole detected.
15 Waiting for fault acknowledge, hole too long. This may indicate that the tape ran
off the end.
14 BRK error.
13 Waiting for hole acknowledge from the Controlier board.
12 Waiting for fault acknowledge from the Controller board.
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Table 7-2 (cont)
6500/1 Check Port Values

Port Value

Meaning

11
10
OF
OE
0D
0C

0B

0A
09
08
07
06

05

04
03
02

01
00

Slow clock error.

Fast clock error.

Waiting for BOT (beginning of tape acknowledge).
Double hole found (located at beginning of tape).
Start BOT sequence (find the beginning of the tape).
Executing the HARDRAMP sequence.

Executing SLOWDWNZ25 sequence. This sequence slows the drive from 60 ips to
25 ips.

Executing STOP60. Brings tape motion to a stop.

Executing REG60. Brings the tape drive up to 60 ips and regulates the speed.
RAMPC subroutine entered. Brings the tape drive from 0 ips up to 25 ips.
Executing the HARDSTOP routine.

6500/1 sets up the pointers for the SLOWDWNZ25 routine and turns off the tape
drive motor.

Executing the COAST routine, which sets up pointers for the STOP60 routine,
and turns off the tape drive motor.

Setting up pointers for ramping the tape drive up to 60 ips.
Setting up pointers for ramping the tape drive up to 25 ips.

Executing the DLY100 subroutine. This subroutine delays 100 counts. It is used
for final tape positioning at the end of a BOT (find beginning of tape) command.

Executing the tape hole checking subroutine.

Executing SCAN. This subroutine ensures that tape motion commands are valid
and executed in a manner that is safe for the magnetic tape.
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INSERT DAS FORMATTED
TAPE CARTRIBGE IN DRIVE

!

CYCLE POWER TO DAS
WHILE HOLDING STOP
KEY DOWN TO CAUSE
POWER-UP FAILURE

1

ENTER DIAGNOSTICS
MENU. SELECT TO RUN
SINGLE MODE ON SLOT
0 (THE CONTROLLER)

SELECT TO RUN FUNCTION
2, THE TAPE READ

L REPLACE AlB8AlU661

[ PRESS START SYSTEM i]

NOTE: —————————————

PERFORM TEST BELOW THIS
POINT ON THIS PAGE WHILE
TAPE IS BEING READ. THIS
MAY REQUIRE RESTARTING
DIAGNOSTIC TEST

IS AlBALlTPG
TTL BIGH

*DOES TEST
POINT
AlBALTP7
HAVE A 2 V
P-P SIGNAL
ON A 2 V DC
LEVEL

DOES Al8A1TP8
HAVE A TTL
LEVEL PULSE

REPAIR CIRCUITRY AROUND
Al8A1U721C, D AND U615

REPAIR CIRCUITRY
AROUND Al8AlU611B
(THRESHOLD DETECTOR)

¥ ¥

DOES AlBA1TP2
HAVE A TTL

iv 50us LEVEL PULSE

REPAIR CIRCUITRY
AROUND Al8AlU611A
(PEAK DETECTOR)

**DOES
AlBAl1TPS
HAVE A TTL
LEVEL PULSE
WAVE

REPAIR GAP DETECTOR
CIRCUITRY. (DATA BOARD
U805 AND U611C, AND D)

Figure 7-124. Troubleshooting Chart 11—Tape Drive failure cont (sheet 5 of 6).
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CAUTION:

*ANY DATA STORED ON A TAPE WILL
BE OVER-WRITTEN BY THE TAPE
WRITE TEST. USE A FORMATTED
BLANK TAPE OR A TAPE WITH
UNIMPORTANT DATA.

NOTE:

Maintenance: Troubleshooting—DAS 9100 Series Service Vol. Il

PRESS STOP ON DAS
KEYBOARD

1

*INSERT PORMATTED
TAPE IN DRIVE

1

SELECT TO RUN
FPUNCTION 3, TAPE
WRITE

[ PRESS START SYSTEM l

PERFORM TESTS BELOW THIS
POINT ON THIS PAGE WHILE
TAPE HEAD IS WRITTING.

THIS MAY REQUIRE RESTARTING
THE DIAGNOSTIC TEST.

5v

5v

IS PIN P420
AND PIN 8
BIGH

IS Al8AlU661
PIN 32 LOW

IS THE
VOLTAGE
ACROSS

COLLECTOR
AND EMITTER

OF Al8A1Q666

LESS THAN

0.5V

REPAIR WRITE INHIBIT
DETECT SWITCH

REPAIR CIRCUITRY AROUN
Al8A1Q765

°|

EXAMINE VOLTAGE ACROSS
P440 PINS 1 AND 2 WITH
A SCOPE

**1S TRACE
SIMILAR TO
PICTURE

REFER TO
SCHEMATICS
TO CORRECT

AlBA1Q666

REPAIR CIRCUITRY AROUND]

REPAIR WRITE CIRCUITRY
(CR631, U851, AND U841
ON DATA BOARD)

Figure 7-125. Troubleshooting Chart 11 cont (sheet 6 of 6)
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TROUBLESHOOTING THE TAPE DRIVE SERVO BOARD, continued

Modulator Open-Loop Tests

At this point, the fault in the tape drive seems to be isolated to the modulator circuitry. There is a
special routine in the 6500/1 on the servo board (A18A2U211) that provides an open loop test for
the modulator circuits. The low duration of NMI determines which test is performed.

Running the drive at high speeds for prolonged periods of time may burn out the motor.
Moauilator tests should be performed with the bridge off (see Table 7-3). Bridge tests should
be performed at low modulator values.

Running these tests with a data cartridge in place will run the tape off the end.

During these tests, the values at pins 16 (MSB) through pin 20 (LSB) take on new meanings.
Table 7-3 gives the tests available, how long NMI must be held low to activate them, and the new
port meanings.

Table 7-3
Servo Board Test Routine

Port Drive Direction Modulator NMI
Value (Bridge) Value held low
00 Forward 00 64.77 ms
01 Forward 20 63.083 ms
02 Forward 40 60.70 ms
03 Forward 60 ' 58.63 ms
04 Forward 80 56.57 ms
05 Forward A0 54.583 ms
06 Forward (011] 52.44 ms
07 Forward EO 50.42 ms
08 Reverse 00 48.22 ms
09 Reverse 20 46.18 ms
0A Reverse 40 44.14 ms
0B Reverse 60 42.083 ms
oC Reverse 80 40.01 ms
oD Reverse A0 37.95 ms
OE Reverse Co 36.01 ms
OF Reverse EO 33.77 ms
10 Off 00 31.78 ms
11 Off 20 29.75 ms
12 Off 40 27.68 ms
13 Off 60 25.61 ms
14 Off 80 23.59 ms
15 Off A0 21.54 ms
16 Off Co 19.50 ms
17 Off EO 17.59 ms
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TROUBLESHOOTING OPTION 02, THE 1/O INTERFACE

Option 02, the 1/O Interface, involves four major divisions:

* Interface to the DAS—If the interface to the DAS is nonfunctioning, it will cause some obvious
problems that are difficult to work around. Troubleshoot this first.

o RS-232 Interface—The RS-232 interface is the least complicated of the two remaining inter-
faces. Troubleshoot it next.

¢ GPIB Interface—The GPIB interface is the last part of the I/O Interface to troubleshoot.
e Composite Video Output—The composite video output involves very few components, so no

troubleshooting procedures are included here. Since the composite video output doesn’t inter-
act with any other circuits on the 1/O interface, you can troubleshoot it at any point.

Equipment Needed to Troubleshoot the I/O Interface

The following equipment is required to troubleshoot the 1/O Interface:

DAS mainframe

DAS 9100 Service Maintenance Kit (includes an extender board for the 1/O Interface)

2 Channel Oscilloscope, with probes

TEKTRONIX 4051 Desktop Computer with Option 01 (Data Communications Interface.)

NOTE

All Basic programs found in this text are written for a Tektronix 4050 series computer, and
may be incompatible with other versions of Basic.

RS-232 cable

GPIB cable

Troubleshooting the DAS Interface

The Option 02 interface to the DAS consists mainly of the ROM area, the data buffer, and the
address decoder.

Turn on the DAS and, after power-up, enter the Input Output menu.

Locate the DIP switch on the back of the DAS. This switch is used to set the address of the DAS
on the GPIB. Close switch number 8. Open the other seven switches.

Verify that the message “GPIB TALK/LISTEN ADDRESS: 1" is present at the top of the Input
Output menu.
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7-136

1. If this message is present, the interface between the DAS and the 1/O Interface is probably
functioning properly.

2. If the message appears at the top of the screen, but calls out the wrong address (e.g., “GPIB
TALK/LISTEN ADDRESS: 0”) the problem is probably in the DIP switch or the GPIB control
buffer, A19A1U135.

3. If the message does not appear at the top of the screen, the problem is probably in the ROM
decoding area (A19A1U331 and U335B) or in the data and address buffers (A19A1U551,
U545, and U246).

4. If the ROM decoders and address and data buffers are OK, then ROM problems will be found
by the power-up checksum.

Troubleshooting the RS-232

The only way to troubleshoot the RS-232 port is to stimulate it in a repetitive manner. To do this,
use a TEKTRONIX 4051 Desktop Computer with Option 01, the Data Communications Interface.

Connect the 4051 RS-232 port to the DAS RS-232 port with a modem connector similar to that
illustrated in Figure 7-126.

Pin 1 of the connector is the ground line, pin 2 receives data, and pin 3 sends data. The shorted
pins on the connector take the place of signals sent to the interface when a modem is ready to
send or receive.

Close switches 4 through 8 of the the GPIB Address DIP switch on the back of the DAS. This
sets the 1/O Interface in a special mode that receives and transmits GPIB commands in ASCII
characters through the RS-232 port.

Enter the Input Output menu. Using the SELECT key, set the DEVICE field to RS-232, the
STATUS field to OFF, and the BAUD RATE field to 300. There should be a message at the top of
the screen that says “GPIB OFFLINE". This verifies that the RS-232 port will receive GPIB
commands.

Turn on the 4051. Set the RS-232 port of the 4051 to 300 baud with the following command
sequence.
CALL “RATE”,300,0,2

Return to the home page of the 4051 and enter the following program on the 4051.

100 PRINT @ 40: “TRIGGER”
110 GOTO 100
RUN <CR>

This program should cause the DAS to enter the Trigger Specification menu. The loop in the
program aids in signal tracing.

At this point, the data is continuously being sent to the DAS. The DAS shouid be continuously
echoing this data.
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1 | I 1
ety - © L
S | 1 .
- L & o
meam | X 1 .
CONNECTOR - o i
ON DS TO 4051
5 4 OR OTHER
——————¢ | CONTROLLER
20 I l 5
<—————4L >~
4 l 6
>~
\ L-I-——B—
FEMALE 25 PIN I
OONNECTORS (DB 25) — =
3836-154

Figure 7-126. Special purpose modem connector.

1. If the DAS does display the Trigger Specification menu, the RS-232 port is receiving and
properly interpreting data.

2. Use an oscilloscope to verify that data sent to the DAS (pin 2) is being echoed on pin 3. If the
data is echoed, the RS-232 port is operational. If the data is not echoed, trace the signal back
onto the 1/O Interface board (A19A1) to find the problem.

a. If the DAS does not display the Trigger Specification menu, Check the DAS baud rate. It
should be set to 300 baud.

b. Check for data movement on pin 2 of the DAS RS-232 port with the oscilloscope. If the
line does not show high and low states, check the operation of the 4051 RS-232 port.

c. Check for data movement on pin 3 of the DAS RS-232 port.

i. If data is moving on RS-232 pin 3, then the RS-232 chip cannot communicate with the
DAS Controller board.

If data is moving on pin 3, first try replacing the RS-232 IC (A19A1U251). Another
possible problem is that the interrupt lines from the RS-232 IC (pins 14 and 15) are not
being processed by the DAS Controller board. Also, the RS-232 IC (pins 9 and 25)
may not be receiving the baud rate clock.

ii. If data is not moving on RS-232 pin 3, then the data is being lost somewhere between
pin 2 and pin 3.

If data is moving on pin 3, examine the cable connecting the RS-232 connector to the

main 1/O board, the input buffer (A19A1U151A), the RS-232 IC (A19A1U251), and the
output buffer (A19A1U155A).
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Troubleshooting the GPIB

At this point, the serial portion of the 1/O Interface has been verified. Troubleshooting the GPIB
requires the same equipment used to troubleshoot the RS-232, with the addition of a GPIB cable.

Again, the preferred method for troubleshooting the GPIB port is to stimulate it in a repetitive
manner. To do this, use a TEKTRONIX 4051 Desktop Computer.

Connect a GPIB cable between the port on the 4051 and the port on the DAS. Then set the DIP
switch on the back of the DAS so switch nhumber 8 is closed and all others are open.

Power-up the 4051 and enter the following program.

Table 7-4
GPIB Stimulation Program

100 | ON SRQ THEN 200
110 [ PRINT @ 1:ID?”
120 | INPUT @ 1: R$
130 | PRINT R$

140 [ GOTO 110

200 | POLL A0,BO;!
210 | PRINT BO
220 | RETURN

This program repeatedly asks address 1 on the GPIB to identify itself. The device at address 1
should respond with its identification after each request.

Power up the DAS. When the power-up self test is finished, enter the Input Output menu. Verify
that the top of the display has the message “GPIB TALK/LISTEN ADDRESS: 1”.

NOTE

If the DAS does not display the proper message at the top of the screen, the interface
between the I/O Interface and the DAS is not operational. Repair the DAS I/O Interface
problem before repairing the GPIB.

Now enter RUN on the 4051.

1. If the DAS GPIB port is operating properly, the screen of the 4051 should display the DAS
identification number, filling the entire page to the bottom.

2. If the 4051 displays “GP INTERFACE BUS /O ERROR” on the screen, examine the Input
Output menu of the DAS. Make sure the message at the top of the screen calls out address 1.
If the address is not set to 1, check the setting of the DIP switch on the back of the DAS.

3. If two-way communications with the DAS cannot be established, try a one way
communication.
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If the DAS will not respond with its identification, the following procedure will attempt to tell the
DAS to enter the Trigger Specification menu.

On the 4051, press <BREAK> twice. This will stop execution of the program. Press
<HOME PAGE> on the 4051. On the 4051 enter (with no line number)
1: “TRIGGER” <CR>

The DAS screen should change to the Trigger Specification menu. If the screen does not
change, the communication is not reaching the DAS. The SRQ LED on the back of the DAS
should light and stay on.

a. If the LED does not light:
- Check the line driving the LED.

- Check A19A1U235 pins 8, 11 and pins 9, 12. If the GPIB IC (U242) is driving the SRQ
line, but the signal doesn’t get through, then replace U235.

- Replace U242.

b. If the SRQ LED does come on:
- Replace A19A1U242 (the GPIB IC).

- Check the buffers driving the GPIB lines (U431, U127, U227, and U231). The GPIB
stimulation program (Table 7-4) can be used to stimulate these buffers.

TROUBLESHOOTING THE COLOR MONITOR
Text Reference to Troubleshooting Chart 12, point 9.1.

At this point, the fault in the Controller with display, CRT controller, or DMA failure seems to be

isolated to the color monitor circuitry.

CRTs RETAIN HAZARDOUS VOLTAGES FOR LONG PERIODS OF TIME AFTER POWER
DOWN. The monitor should be serviced only by qualified personnel familiar with CRT servic-
ing procedures and precautions.

Before attempting to remove the monitor, or to perform any work inside the monitor, dis-
charge the CRT by shorting the anode connection to chassis ground through a 1 M resis-
tor. When discharging, make the first connection to chassis ground, then work toward the
anode making sure the shorting probe, resistor, and other conductive materials are well
insulated. Allow at least five minutes for discharge of charges on dielectric materials in and
around the CRT. Repeat the discharge process several times because dielectric soak-in
charges tend to build up again after they have been discharged.
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USE EXTREME CAUTION WHEN HANDLING THE CRT. Rough handling may cause it to
violently implode. Do not nick or scratch the glass or subject it to undue pressures during
removal or installation. When handling the CRT, wear safety goggles and heavy gloves for
protection.

The color monitor does not require a special extender cable. The existing cables connecting the
color monitor to other DAS assemblies are long enough to connect the color monitor to the
mainframe after it has been removed from the mainframe.

Remove the color monitor from the mainframe in accordance with the procedures provided in the
Maintenance General Information section of this manual, or in the DAS Service Maintenance Kit
Instructions.

Place the mainframe flat on the workbench with the color monitor beside the monitor compart-
ment. Reconnect the cables to the monitor and power up the system
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COLOR DISPLAY MONITOR

+1l10 Vv,
+24 vV, -10V
PRESENT AT TP100,
TP114, AND TP1l1l6
ON Z-AXIS
BOARD?

YES

NO

VIDEO
OUTPUTS AT
TP230, TP240, AND
TP250 NORMAL

ON Z-AXIS
BOARD?
AND+31g v CHECK MAIN SEE FIG. 7-132C
INPUTS POWER SUPPLY .
NORMAL? BOARD Al

VERTICAL
DRIVE WAVEFORM,
DEFLECTION BOARD
TP270 NORMAL?
SEE FIG. 7-132B

MPSCK
INPUT ON
Z-AXIS BOARD
TP111 NORMAL?
SEE FIG 7-132A

CHECK
CONTROLLER
BOARD A33

CAUTION

FLYBACK
PULSE
DEFLECTION BOARD
TP259 NORMAL?
SEE FIG. 7-132D

USE 100X PROBE —————f

CHECK Q639 WITHIN
CIRCUIT ON 0.3 V OF +60V
DEFLECTION ACROSS CRT
BOARD

FILAMENT?

PERFORM
PERFORMANCE
e CHECK AND
ADJUSTMENTS

!

END COLOR DISPLAY MONITOR CHECK

Figure 7-127. Troubleshooting Chart 12—Color Display Monitor failure (sheet 1 of 5).
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COLOR MONITOR POWER SUPPLY -
2-AXIS BOARD

TP120
OSCILLATES?

TP120
AT LOGIC
HIGH?

CHECK U410
AND U520

CHECK U510,
CURRENT LIMIT
CIRCUIT, AND
+12 V CURRENT
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WAVEFORM
AT BASE OF Q410
NORMAL?

SEE FIG. 7-132E

AT TP105 NORMAL

SEE FIG. 7-132E

CHECK T300, AND
DIODES AND
INDUCTORS IN
T300 SECONDARY

Figure 7-128. Troubleshooting Chart 12 cont (sheet 2 of 5).

CHECK U510

CHECK Q410
AND Q420
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Z-AXIS AMPLIFIERS
Z-AXIS BOARD

WAVEFORMS
AT TP230, TP240,
AND TP250 NORMAL?

YES CHECK WIRING
TO CRT BOARD

SEE FIG. 7-132B

VIDEO
PRESENT AT
U645 PINS 3 AND 5
AND U635 PIN 372

CHECK U635
AND U645

CHECK 0440, 0530,
Q540, L330, L430,
AND L440

Figure 7-129. Troubleshooting Chart 12 cont (sheet 3 of 5).
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’ Q
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NO
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CHECK Q132,
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NO

REPLACE U16

CHECK Q230
AND Q235

Figure 7-130. Troubleshooting Chart 12 cont (sheet 4 of 5).
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HORIZONTAL DEFLECTION -
DEFLECTION BOARD

CSYNC
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CONTROLLER
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+108 V
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TP265?

CHECK Q507

NOTE
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OPERATING NORMALLY.
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SEE FIG. 7-132F
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SEE FIG. 7-133

NO

CHECK U508
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Figure 7-131. Troubleshooting Chart 12 cont (sheet 5 of 5).
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MPSCK
Z-AXIS BOARD
TP111

U U

VIDEO OUT
Z-AXIS BOARD
TP230, TP240, TP250

AT A

PERIOD ~31.2 usec ~ 50V P-P
VERTICAL DRIVE FLYBACK PULSE
DEFLECTION BOARD DEFLECTION BOARD
TP270 TP259
~27 V P-P ~900 V P-P
Z-AXIS BOARD CORRECTION WAVEFORM
BASE OR Q410 AND Q420 DEFLECTION BOARD
TP265
|I|l||||| |I|||||Il||n||ll l|I|||||IIII||||l|l l""""""
1 I !
Il |||I |||
~2.2V P-P
~3.3V P-P

3836-218

Figure 7-132. Color monitor waveforms for comparison (sheet 1 of 2).
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HORIZONTAL BASE DRIVE
DEFLECTION BOARD
TP262

~4.5V P-P

3836-219

Figure 7-133. Color monitor waveforms for comparison (sheet 2 of 2).
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MAINTENANCE:
DIAGNOSTIC TEST DESCRIPTIONS

This section contains detailed descriptions of all self-test diagnostics contained in the DAS. The
section starts with an introduction to operating the Diagnostics menu, followed by a short de-
scription of each function. The diagnostic tests within each function are then described in detail on
a board-by-board basis.

DIAGNOSTIC MENU FIELDS

There are six different user-changeable fields normally used in the Diagnostics menu. All of these
fields can apply to any diagnostic test. These fields, and procedures for changing them, are
described below. There may also be other changeable fields associated with individual functions.
These unique fields are explained by the Diagnostics menu when they appear on the screen.

MODULE

This field is used to specify whether a single module or all of the modules are to be tested. The
field may be set to a value of either SINGLE or ALL by using the SELECT key.

If the field is set to ALL, all modules in the system are run through a limited number of diagnostic
functions. Not all of the diagnostic functions are run when ALL is selected in order to keep the
amount of time required to run the tests reasonable.

If the field is set to SINGLE, another field (SLOT) appears that allows the user to select the
specific module to be tested. All available functions for that module can then be run.

SLOT

The SLOT field appears when the MODULE field is set to SINGLE. The SLOT field is used to
specify which individual module is to be tested. The individual module is specified by entering the
module’s bus slot number into the field.

MODE

The MODE field appears when a bus slot number has been entered into the SLOT field. The
MODE field is used to specify whether a single function or all of the module functions are to be
tested. The MODE field may be set to a value of either SINGLE or ALL by using the SELECT key.

When the cursor is moved to the MODE field, a list of module functions appears on the DAS
screen. If the MODE field is set to ALL, all of these module functions will be tested.

If the MODE field is set to SINGLE, a new field (FUNCTION) appears which allows selection of an
individual function. This individual function may then be tested.

8-1
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FUNCTION

The FUNCTION field appears when the MODE field is set to SINGLE. The FUNCTION field is
used to specify which one of the displayed list of functions will be tested. A function is specified by
entering its corresponding number into the FUNCTION field.

LOOPING

NOTE

When the DAS self-diagnostics are in the looping mode, the signal at TP191 on the
Trigger/Time Base assembly (slot 7) is switched off, then on again (toggled) at the end of
each execution of any diagnostic test in the DAS. Use this test point to trigger oscilloscopes
or logic analysers.

Function tests will be run once or continuously. The field may be set to a value of ON or OFF by
using the SELECT key. If the field is set ON, the selected function tests will be run continuously. If
it is set to OFF, the selected function tests will be run once, then stopped.

If the LOOPING field is set to ON, the diagnostics react in one of two ways, depending on
whether the selected tests are non-memory or memory type. Table 8-1 lists all memory-type
tests. Non-memory tests are those which are not listed in Table 8-1.

If the LOOPING field is set to ON during a non-memory test, the test will run until an error is found
or until the end of the test, whichever comes first. In either case, the test then loops, and starts
over again from the beginning.

If the LOOPING field is set to ON during a memory-type test, the test will run until an error is
found or until the end of the test, whichever comes first. If the end of the test is reached before an
error is found, the memory-type test behaves the same as a non-memory test. If an error is found,
however, the test will repeatedly write to and read from the address where the failure occurred.
This write/read loop will continue until the STOP key is pressed.

When the LOOPING field is set to ON, only one test in a function will loop at a time. The looping
sequence starts by running the first test in a function, test 0. The SELECT key must be pressed to
run the next test. All the tests in a function can be chosen by pressing the SELECT key repeated-
ly. Pressing SELECT while the last test of a function is looping will select the first test in the
function. :

Table 8-1
Diagnostic Memory Tests
91A32 Memory Tests ACQ MEM
WRD REC
91A08 Memory Tests ACQ MEM
91P16 Memory Tests VECTOR RAM
rCODE RAM
91P32 Memory Tests ACQ MEM
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DISPLAY

The DISPLAY field only appears on the screen when the LOOPING field is set to ON and the
MODE field is set to SINGLE. The field may be used to turn off the video screen during a looping
test. This is useful when tracing circuits with an oscilloscope, since it helps to stablize the oscillo-
scope’s traces.

The DISPLAY field may be set to ON or OFF by using the SELECT key. If the field is set to ON,
the video screen display is present. If the field is set to OFF, the screen is blank.

NOTE

When the DISPLAY field is set to OFF, the test loop being run can only be terminated by
pressing the STOP key or by turning off power to the DAS.

When the DISPLAY field has been set to OFF and a test is being run, the following keys have
these effects:

o Pressing STOP ends the test and returns the display to normal.

o Pressing SELECT displays the results of the previous test momentarily, then turns the display
back off and runs the next test under the selected function.

° Pressing any key on the keyboard (except SHIFT) turns the display on momentarily.

If an error occurs while a diagnostic test is running and the DISPLAY field is set to OFF, the
LOCKOUT and REMOTE indicators on the keyboard will be illuminated.

QUICK REFERENCE FUNCTION DESCRIPTIONS

The following list briefly describes the diagnostic functions for the various module types. If func-
