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General Safety Smuﬁmary

Injury Precautions
Use Proper Power Cord

Ground the Product

Do Not Operate Without
Covers

Use Proper Fuse

Do Not Operate in
Wet/Damp Conditions
Do Not Operate in

Explosive Atmosphere

Avoid Exposed Circuitry

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

Only qualified personnel should perform service procedures.

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

This product is grounded through the grounding conductor of the power cord. To
avoid electric shock, the grounding conductor must be connected to earth
ground. Before making connections to the input or output terminals of the
product, ensure that the product is properly grounded.

To avoid electric shock or fire hazard, do not operate this product with covers or
panels removed.

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

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

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

To avoid injury, remove jewelry such as rings, watches, and other metallic
objects. Do not touch exposed connections and components when power is
present.

Product Damage Precautions

Use Proper Power Source

Do not operate this product from a power source that applies more than the
voltage specified.
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General Safety Summary

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

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

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

Safety Terms and Symbols

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

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

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

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

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

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

CAUTION indicates a hazard to property including the product.

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

4 D A O

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

CSA Certified Power ~ CSA Certification includes the products and power cords appropriate for use in
Cords  the North America power network. All other power cords supplied are approved
for the country of use.

Compliances Consult the product specifications for IEC Installation Category, Pollution
Degree, and Safety Class.
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Service Safety Summary

Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before performing any service
procedures.

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

Disconnect Power  To avoid electric shock, disconnect the main power by means of the power cord
or, if provided, the power switch.

Use Caution When  To avoid electric shock or injury, use extreme caution when handling the CRT.
Servicing the CRT ~ Only qualified personnel familiar with CRT servicing procedures and precautions
should remove or install the CRT.

CRTs retain hazardous voltages for long periods of time after power is turned off.
Before attempting any servicing, discharge the CRT by shorting the anode to
chassis ground. When discharging the CRT, connect the discharge path to ground
and then the anode. Rough handling may cause the CRT to implode. Do not nick
or scratch the glass or subject it to undue pressure when removing or installing it.
When handling the CRT, wear safety goggles and heavy gloves for protection.

Use Care When Servicing  Dangerous voltages or currents may exist in this product. Disconnect power,
With Power On  remove battery (if applicable), and disconnect test leads before removing
protective panels, soldering, or replacing components.

To avoid electric shock, do not touch exposed connections.

X-Radiation  To avoid x-radiation exposure, do not modify or otherwise alter the high-voltage
circuitry or the CRT enclosure. X-ray emissions generated within this product
have been sufficiently shielded.
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Preface

The Digital Analysis System (DAS) 9200 documentation package provides the
information necessary to install, operate, maintain, and service the DAS. DAS
documentation consists of:

m  This technician’s reference manual, which helps you isolate DAS problems
to the module level, replace that module, and recheck the status of the system

m A verification and adjustment procedures manual, that allows a qualified
technician to verify specifications of the mainframe and modules

® A system user manual, which includes a beginning user orientation, a
discussion of DAS system-level operation, and reference information such as
installation procedures, specifications, error messages, and a complete
glossary of terms

m A series of module user manuals that cover each of the DAS acquisition,
pattern generation, and optional I/O modules

B An on-line documentation package that includes a location-dependent
system of technical notes

® A programmatic command language user manual that describes the set of
programmatic commands available for remotely controlling the DAS

® A series of application software user manuals that describe the various
application software packages

®m A series of microprocessor-specific microprocessor support instructions
(designed to accompany the 92460790 Module User Manual and 92A96 &-
92C96 Module User Manual) that describe the various microprocessor
support packages

m A series of workbooks that teach concepts about DAS acquisition modules
and pattern generation modules

The DAS Technician’s Reference Manual is designed for use by qualified service
personnel. It contains information necessary to check, troubleshoot, and maintain
the DAS mainframe and all associated modules. Troubleshooting is primarily
based on internal power-up diagnostics. These diagnostics isolate problems to
the board (or module) level. Once the faulty board is identified, use the
instructions provided in this manual to remove and replace it. Replacing the
faulty board allows a minimum of downtime for the user. The board is later
repaired at the factory.
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This manual contains the following sections:

B [ntroduction to DAS Hardware. Provides a basic description of the DAS
system.

B Maintenance. Provides information on how to keep the mainframe and
modules in good working condition. Line-voltage selection and lithium
battery replacement procedures are also given.

B Disassembly/Reassembly Procedures. Gives instructions for disassembling
and reassembling the mainframe and probes.

B Troubleshooting. Provides information on diagnostics and troubleshooting
practices.

B General Circuit Functions. Gives an overview of circuit functions on
mainframe boards and instrument modules; bus descriptions are also given.

B Replaceable Electrical Parts. Contains a list (including Tektronix part
numbers) of replaceable electrical parts for the DAS mainframe and
associated modules; some parts are only replaceable to the module/board
level.

B Replaceable Mechanical Parts. Contains a list (including Tektronix part
numbers) of replaceable mechanical parts for the DAS mainframe and
associated modules.
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The Digital Analysis System (DAS) 9200 is a highly modular set of state-of-the-
art digital analysis tools. It includes the following items:

® A mainframe

® A color terminal

®  Acquisition and pattern-generation modules
B Application software packages

®  Probes

By selecting and configuring these tools, you can customize your digital analysis
system for your applications.

The DAS can be used either as a stand-alone digital analysis system or as an
intelligent peripheral device connected to a host computer or controller.

Figure 1-1 shows two example configurations. On the left, a DAS stand-alone
system (DASXP) is connected to a terminal; on the right, a DAS sends data to a
controlling host computer (DASNT).

Optional Host Optional Host i il ]
Computer Computer
Connection Connection ' = '
- = . i i
Terminal Host Computer
A4 Nt Nt Nt
DAS 9200 Mainframe DAS 9200 Mainframe
Pattern Generation Acquisition Data Pattern Generation Acquisition Data
Data Probe Probe Data Probe Probe
1 1 ] 1
System System
Under Test Under Test

Figure 1-1: DAS Basic Configurations
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As a stand-alone system, the DAS can be connected to a Tektronix color
terminal, host computer, printer, or copier. The color terminal displays the
interactive menus. The host computer can be used to transfer acquisition,
stimulation, and instrument setup data to or from the DAS. Various types of
parallel and serial printers are supported to generate non-color (monochrome)
reproductions of display screens and acquisition and pattern-generation data.

Using the optional 92X Term software (also known as DASNT systems), you can
operate the DAS from a window on a workstation. The interactive menus appear
in the workstation window and are controlled with the mouse and keyboard.
Communication between the DAS and the workstation is over a local area
network (LAN).

As a peripheral device remotely controlled by a host computer, the DAS supports
a Programmatic Command Language (PCL) that is an alternative to the keyboard
and menu interface. PCL commands let you start and stop acquisitions, manage
files, and report status and error information. Data can be processed either by the
DAS or the host computer; when the host computer processes data, the DAS is
the source of raw or partially processed data.

Mainframes and Terminals

The mainframes provide computing power, input and output features, and mass
storage for your modules. The mainframe provides enhanced computing power
due to its larger memory and faster CPU. The mainframes exist in the following
versions:

m  DAS 9221 with 16 Mbyte RAM on the Controller board, 100 or 127 Mbyte
hard disk drive, and 1.2 Mbyte floppy disk drive

®  DAS 9220 with 8 Mbyte RAM on the Memory board, 40 Mbyte hard disk
drive, and 1.2 Mbyte floppy disk drive

B DAS 9219 with 2 Mbyte RAM on the Memory board, 20 Mbyte hard disk
drive, and 400 Kbyte floppy disk drive (The DAS 9219 is no longer
available.)

The DAS 92E9 is an Expansion mainframe with extra slots for additional modules.
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Terminals  The standard display device is a Tektronix color terminal with a detachable
keyboard. Earlier versions of the DAS used a 9200T or a 9201T; newer versions
use an X terminal with a detachable keyboard and mouse. Interactive menus, which
are manipulated from the keyboard or mouse, allow you to define the contents of
the system, enter parameters and data, and control the outputs of the instrument.
These menus use color-coded command fields to show the available selections.

You can power on and power down your mainframe and terminal from a 9200T
or 9201T using the terminal power button. This feature is built into DAS 9221
mainframes; for DAS 9219/9220 mainframes, you must install an optional
one-button power-switch adapter.

The 9201T is a direct replacement for the 9200T, so references in this manual to
the 9201T also apply to the 9200T. However, references to the 4205 Service
Manual apply only to the 9201T; if you use a 9200T, refer instead to the 4705
Service Manual.

The X terminal requires a 92LANSE LAN (local area network) module installed
in the mainframe. You can use this terminal only with the DAS/SE, DASXP, or
DASNT mainframes. For service information, refer to the TekXpress X Terminal
Service Manual.

Mainframe Hardware = The mainframe shown in Figure 1-2 consists of the following major inter-
nal components:

B Mechanical chassis

®  Controller board (with 16 Mbyte RAM for the DAS 9221)

®  Memory board with either 2 Mbyte or 8 Mbyte RAM (DAS 9219/9220)
B Backplane board with 8 module slots

®  Hard disk drive

® 3.5 inch or 5.25 inch floppy disk drive

B Three RS-232 ports

®m  Power supply with a maximum output of 700 watts
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1-4
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Figure 1-2: Master Mainframe Internal Components (Memory Board in Slot 1 for
DAS 9219/9220)

Mechanical Chassis. The chassis provides the mechanical connection and cooling
for all mainframe components and options. DAS modules reside in the card cage;
probes connect to the modules through openings in the rear of the chassis.

NOTE. To install, remove, or reposition any DAS module, you must remove the
mainframe top cover and card-cage door.

To disassemble major chassis components, refer to Disassembly/Reassembly
Procedures.

Controller Board. The Controller board resides in slot 0 of the Master mainframe;
Expansion mainframes use an Expansion Slave board instead of a Controller
board. The Controller board provides the following resources:

B DAS 9221 mainframes use a 68EC030 microprocessor with address
decoding for an asynchronous bus structure (32-bit address, 32-bit data).
DAS 9219/9220 mainframes use a 68010 microprocessor (24-bit address,
16-bit data).
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m  Nonvolatile RAM for storing interrupt routine addresses, previous shutdown
conditions, and pointers to other processes

m 64 Kbytes of boot ROM in DAS 9221 (32 Kbytes in DAS 9219/9220) for
power-up sequences and diagnostics

® 16 Mbytes of dynamic RAM (DAS 9221 only) with refresh circuitry

B A communication interface between circuit boards and the hard disk and
floppy disk drives

®  Asynchronous time bases and other circuitry supporting the expansion of up
to four time-aligned mainframes

® A clock/calendar with battery backup

®  Power-supply control for mainframe shutdown

Memory Board (DAS 9219 and DAS 9220). There are two different Memory boards:
the 2 Mbyte dynamic RAM board is standard with the DAS 9219 and the

8 Mbyte dynamic RAM board is standard with the DAS 9220. The 8 Mbyte
board is also available as a performance upgrade for the DAS 9219. Only one
Memory board can be installed in the Master mainframe, and it must reside in
slot 1; Expansion mainframes do not use a Memory board. (The DAS 9221 has
Memory-board functions resident on the Controller board.) The Memory board
provides the following resources:

B 2 Mbytes of dynamic RAM (standard with the DAS 9219) with refresh
circuitry for supporting system software, post-processing of acquired data,
and other calculations.

m 8 Mbytes of dynamic RAM (standard with the DAS 9220) with refresh
circuitry. The lower part of RAM supports system software and post-proces-
sing of acquired data. The upper part of RAM temporarily stores configura-
tion and data files to improve the system response time.

m  Circuitry supporting the Memory Management Unit (MMU), for multiple
process control.

B An interface to the Controller board, allowing access to the system RAM and
to the terminal, host, and auxiliary communication ports.

Backplane Board. This board provides the mechanical and electrical connections
between the Controller board, the Memory board (DAS 9219 and DAS 9220),
and the eight slots used for the acquisition and pattern generation modules.
Signals are carried on bus structures, some of which extend outside the Master
mainframe to Expansion mainframes.
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Hard and Floppy disk Drives. The operating system software is installed on the
hard disk, along with other files (such as user-generated setups and reference
memories).

The DAS 9221 mainframes have been available with 100 Mbyte, 127 Mbyte,
170 Mbyte, and 270 Mbyte SCSI hard disk drives. The DAS 9220 mainframes
used 40 Mbyte and 80 Mbyte hard disk drives (ST506 interface), while the

DAS 9219 mainframes had 10 Mbyte and 20 Mbyte hard disk drives. To
determine the size of hard disk in your mainframe, refer to the Diagnostic menu.

An optional 80 Mbyte hard disk drive is available for DAS 9219/9220 main-
frames. If data security or portability is a concern, you can order your mainframe
with a removable hard disk drive, so that setup and data files can be secured
overnight or easily transported to another DAS. An 80 Mbyte removable drive is
available for the DAS 9219/9220; a 127 Mbyte, 170 Mbyte, or 270 Mbyte
removable drive is available for the DAS 9221. (Other versions of the removable
hard disk drive were available for earlier versions of the mainframe.)

WARNING. The removable drive for the DAS 9221 (SCSI drive) is not inter-
changeable with the removable drives for the DAS 9219/9220 (ST506 interface
drives). If you install the wrong type of drive into your mainframe, you can
damage the drive.

Do not disconnect or remove the removable hard disk drive while the mainframe
is powered. Doing so will damage the hard disk or corrupt the file system.

The floppy disk drives are used for loading application software from floppy disk,
copying files for use on other mainframes, and making and restoring backup files.
Backup procedures with on-screen instructions are available. A light on the front of
the floppy disk drive indicates when a floppy disk is being accessed.

A 3.5 inch, 1.4 Mbyte floppy disk drive is standard in DAS 9221 mainframes
with System Software Release 3, Version 1.40 and higher. The floppy disk drive
is also available as an upgrade kit for older systems.

A 5.25 inch, 1.2 Mbyte floppy disk drive was available in earlier versions of the
DAS 9220 and DAS 9221 mainframes. This disk drive is available as an option
for the DAS 9219 mainframe. This drive reads floppy disks written in

360 Kbyte/400 Kbyte format; however, it cannot write to disks of this type. For
write operations, use only 96 TPI (tracks per inch), double-sided, high-density
floppy disks with this drive.

A 5.25 inch, 400 Kbyte floppy disk drive was standard in the DAS 9219
mainframe. This drive can read or write to floppy disks in 360 Kbyte/400 Kbyte
format only. Use only 48 TPI, double-sided, double-density floppy disks with
this drive; do not use 96 TPI high-density disks.
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RS-232 Ports. The DAS 9219/9220 mainframes have three 25-pin DCE RS-232
ports and the DAS 9221 mainframe has three 9-pin DCE RS-232 ports. Other
devices access these ports through openings on the rear panel. The three ports
have the following functions:

®  The terminal port connects the mainframe to a display device. Baud rates are
38400 (default), 19200, 9600, 4800, 2400, 1200, 600, 300, and 110.

8 The host port connects the mainframe to a host computer system with a
null-modem cable. Baud rates are 38400, 19200, 9600 (default), 4800, 2400,
1200, 600, 300, and 110.

®m  The auxiliary port connects the mainframe to other RS-232-compatible
devices (for example, a printer). Baud rates are 38400, 19200, 9600
(default), 4800, 2400, 1200, 600, 300, and 110.

The host and auxiliary ports transmit eight data bits, no parity, and one stop bit. You
can configure the terminal and host port protocol using the Communications menu.

Optional Expansion and 1/0 Ports. The 92C01, 92C02, and 92C03 GPIB/Expan-
sion modules are optional interface boards for the DAS. These modules function
as follows:

B The 92C01 module provides a GPIB port for the mainframe. (It was
available for earlier versions of the mainframe.)

B The 92C02 module provides a GPIB port and an interface to the DAS 92E9
Expansion mainframe.

®  The 92C03 module provides an interface only to the DAS 92E9 Expan-
sion mainframe.

Master mainframes have direct memory access (DMA) capability; this feature is
not available in Expansion mainframes. Therefore, 92C01/02/03 modules must
be installed in slot 8 of the Master mainframe. The GPIB portion of the 92C01
and 92C02 modules does not work in the DAS 92E9 Expansion mainframe;
however, the 92C03 module and the expansion portion of the 92C02 module are
fully functional when installed in slot 8 of the Expansion mainframe. Therefore,
you should use the 92C03 module in Expansion mainframes.

LAN Interfaces. The 92LLANSE and 92L AN modules provide a LAN (local area
network) interface for the DAS mainframe. The 92LANSE module is standard in
a DAS 9221 mainframe used with the X terminals. These modules were optional
in other mainframes. The 92LANSE Module connects directly to the DAS 9221
Controller board and can only be used with DAS 9221 mainframes.

The 92LAN Module is no longer available. For information on the 92LAN
module, refer to the 92LAN User/Installation Manual.
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Power Supply. The power supply module consists of two boards that supply
power to all mainframe components. This supply can deliver up to 750 watts
from either a 115V, 230 V, or 3-phase AC power source (see Table 1-1 for
Master mainframes and Table 1-2 for Expansion mainframes).

WARNING. To change the line-voltage input of the power supply (between 115V
and 230 V), refer to Maintenance beginning on page 2—1.

Mainframe Power
Requirements

1-8

The DAS mainframes support different numbers of acquisition and pattern-gen-
eration modules based on the type of power cord and power supply used with
each mainframe. The standard 12 A power cord should be used for Master
mainframes drawing less than 400 watts (12 A/115 V) and for Expansion
mainframes drawing less than 475 watts. When the module configuration in the
mainframe requires more power, a higher-current power-cord/power-supply
combination must be used (refer to Tables 1-1 and 1-2). If the module configu-
ration in the Master mainframe requires more than 700 watts (750 watts in
Expansion mainframes), the DAS will automatically shut off.

NOTE. If you install the 15 A power cord (Option 1A), put the label supplied with
the power cord on the DAS back panel over the existing description that reads:
1900 VA MAX., FREQ. 48-63 Hz.

The power source must be capable of supplying the maximum line current
required for your system. A mainframe connected to a 115 V power source draws
a maximum continuous current of 15 A; the one-cycle surge current is 25 A
nominal. Therefore, a Master mainframe with three Expansion mainframes may
require a total line current of 60 A. (A mainframe connected to a 230 V power
source draws a maximum continuous current of 10 A, so a Master mainframe
with three Expansion mainframes may require a total line current of 40 A.)

When the DAS is connected to a 230 V power source, you must use a 230 V
power cord. The DAS draws no more than 10 A when operating at 230 V, but
when the DAS is connected to a 3-phase power source, the mainframe draws no
more than 8 A on any phase. The three-phase power cord is permanently attached
to the power supply. To upgrade your mainframe’s power supply with the
three-phase option, contact your Tektronix field service center.
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Table 1-1: Power for Master Mainframes

Watts Voltage Cord Option Source

400 W 105V -127V Std. 115V, 12A

500 W 105V - 127 V1 Opt. 1A 15V, 15A

575 W 200V -250V A1-A5 230V, 10 A

700 W 200V -250V Opt. 1B 120/208 V, 8 A
(phase-to-phase) (3-phase)?

Operation at a low line of 90 V is possible if the card-cage load is reduced to
425 watts or less.

The three-phase load is Y-connected. A maximum of 15 A at three times the

frequency may flow into the neutral conductor. A switch or circuit breaker at the

installation site is required by some international standards.

Table 1-2: Power for Expansion Mainframes

Watts Voltage Cord Option Source

475 W 105V -127V Std. 115V, 12A

575 W 105V - 127 V1 Opt. 1A 115V, 15A

650 W 200V -250V A1 -A5 220V, 10A

750 W 200V -250V Opt. 1B 120/208 V, 8 A
(phase-to-phase) (3-phase)?

Operation at a low line of 90 V is possible if the card-cage load is reduced to
425 watts or less.

The three-phase load is Y-connected. A maximum of 15 A at three times the

frequency may flow into the neutral conductor. A switch or circuit breaker at the

installation site is required by some international standards.

Refer to Selecting the Line Voltage and Replacing the Line Fuse beginning on

page 2—6 for instructions on how to change the line voltage.

Module Power Requirements. Each combination of boards requires a different
amount of power from the mainframes. Therefore, you must select a power cord,
power supply, and power source that meets your system line-current demands.
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To determine the power cord and power source you need, check the message
displayed during power-on that shows the total wattage for the boards installed
in each mainframe. (The power-up message is erased when the system menus
display.) Calculate the total wattage required (from Table 1-3) and compare it
with the available power (from Tables 1-1 and 1-2). If the installed boards
require more power than is available from your current power cord and power
source, then you must upgrade your mainframe to meet those requirements.

NOTE. If you reconfigured the boards in your mainframe since the last power-
down or added boards to your system, check the power values in Tables 1-1,
1-2, and 1-3 to ensure that the total wattage required by the new configuration
can be supplied by your current mainframe power cord and power source.

Table 1-3 lists the power consumed for each board. Use this table to calculate
the power required for your mainframe’s configuration. For example, if your
mainframe contains the following boards: one 92A16, two 92A16Es, one 92516,
and one 92532, then the total power required equals: 107 W (A16) + 166 W
(A16Es) + 78 W (S16) + 79 W (532), or 430 W. Next, compare this value with
the power-cord options in Tables 1-1 and 1-2. Since the standard 12 A power
cord delivers a maximum of 400 watts, the Option 1A power cord must be used
to supply up to 500 watts to the card cage.

Table 1-3: Power for DAS Cards (with Probes)

Card Type Power (watts)
92A16 Master Interface 107
92A16E Expander Interface 83
92A96/SD/UD 150
92A96D/XD 140
92C96D/XD 150
92A60 Controller 80
92A60/D Memory 50
92A90 Controller 80
92A90/D Memory 50
92516 78
92532 79
925X109 78
925X118 79
92C01 25
92C02 30
92C03 25
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Table 1-3: Power for DAS Cards (with Probes) (Cont.)

Card Type Power (watts)
92HS8 Master Interface 20
92HS8E Standard Interface 12
92LAN 25
92V64PM Pattern Master 64
92V64PE Pattern Expander 64
92V64E Error Memory 64

The DAS software checks your configuration at power on and warns you to use
the correct power source and power cord. The power supply and module cards
can be damaged if you try to operate the DAS in an illegal configuration. The
DAS 9221 Controller board contains a set of jumpers that identify the type of
power cord and power supply in the mainframe. If you change the power cord or
power supply, then you should relocate these jumpers to reflect the new configura-
tion (refer to Jumper J8700 in Figure 4-27 on page 4-66). If the power require-
ments exceed safe limits, the system shuts down. For example, if you have five
92A96 Modules in one mainframe (750 W, which exceeds the power require-
ments), the DAS displays a warning message at power-up and then shuts down.

Power Cords. The mainframe has no main AC power switch, so the power cord
serves as the main-power disconnect. The power-cord connection for the Master
mainframe and Expansion mainframe is on the rear panel. The standard power
cord for the mainframe is rated at 12 A; optional power cords are available for
mainframe configurations requiring more power.

The mainframe uses a three-wire power cord with a three-contact plug for
connection to the power source and protective ground. The three-phase option
uses a five-wire power cord with a five-contact plug for connection to the power
source and protective ground. The plug’s protective-ground connects to
accessible metal parts of the mainframe.

WARNING. To protect against electrical shock, insert the power-cord plug into a
! grounded power source receptacle.

External Event Connections. The optional 92C02 and 92C03 modules provide a
set of pins that support external event I/O signals. For more information, refer to
Using the External Event I/0 Pins in the DAS System User Manual.
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1-12

DAS with Option 04

The External Event In pin accepts a TTL-level signal from an external source.
The received event can be monitored by (or can control) other modules. You can
set this up in the Signal Definition overlay (Cluster Setup menu).

The External Event Out pin passes a TTL-level event signal from a DAS to an
external component to use as an arming or triggering signal. For example, the
event-out signal can trigger an oscilloscope or stop, start, or trigger a separate
DAS system.

Discrete I/O Port (DAS 9221 Mainframes with 92LANSE Modules). The optional
92PORT software product allows you to monitor and send signals to a system-
under-test using the 37-pin D-connector on the rear of the Master mainframe.

An option to the DAS, Option 04 VDE, allows the mainframe to satisfy the
German electromagnetic interference (EMI) requirements (VDE 0871, Class B).
The VDE option is for mainframes operating at 230 V only; operation at 115V
exceeds component ratings. For 230 V operation, power-cord Options Al, A2,
A3, and A5 can be used; power-cord Option A4 is not available. A mainframe
equipped with Option 04 does not carry a UL listing.

A mainframe equipped with Option 04 includes the following items:

®  Conductive elastic between the front panel and media mount

m  Rear-panel probe shields

m  EMI gasket material on the edges of the baseplate

m Clip for holding the power supply tightly against the inside of the rear panel
m  Probe clamps for holding probes to the rear panel

®  Six grounding clamps for RS-232 connectors (DAS 9219/9220 only)

®  Conductive paint on the inside of the top cover and baseplate to make a
connection to the EMI gasket material along the edges of the baseplate

®  Screen material on the front panel and top cover
m  EMI gasket material on the inside-rear edge of the top cover

For information on making connections to a mainframe equipped with Op-
tion 04, refer to the DAS System User Manual. Follow these precautionary
guidelines when using an Option 04-equipped mainframe:

B Avoid scratching any surface coated with conductive paint.

B Avoid bending or tearing gasket material along the edges of the baseplate
and snagging clothing on gasket material.

DAS 9200 Technician’s Reference



Introduction to DAS Hardware

®  Avoid bending or snagging the EMI gasket material when installing or
removing boards from mainframe slots.

Remove only shields that correspond to probes or cables being attached, since
unnecessary removal of the shields increases EMI radiation. Remove a rear-panel
probe shield as follows:

1. Remove the two top screws.

2. Remove the two screws that attach the adjacent shield.
3. Remove the rear-panel probe shield.

4. Replace the screws attaching the adjacent shield.

To connect to the host port of a DAS 9219/9220 mainframe, you must remove
the corresponding port connector shield.

DAS 92E9 Expansion  The DAS 92E9 Expansion mainframe provides additional slot space for

Mainframe  acquisition and pattern generation modules. Up to three Expansion mainframes
can be added to the Master mainframe. A fully-expanded system (Master
mainframe with three Expansion mainframes) provides a total of 28 usable slots.
Expansion and Master mainframes use the same mechanical chassis, backplane,
and power supply. However, the Expansion mainframe does not contain a
Memory board, power switch, or disk drives. In an Expansion mainframe, an
Expansion Slave board replaces the Master mainframe’s Controller board (see
Figure 1-3).

In a fully-expanded system, the Master mainframe and Expansion mainframes 1
and 2 require an Expansion board in slot 8 of each mainframe. The Master
mainframe uses either a 92C02 GPIB/Expansion module or a 92C03 Expansion
module to make the connection to the Expansion Slave board installed in the
next mainframe. Expansion mainframes 1 and 2 use a 92C03 module. Refer to
Disassembly/Reassembly of the Mainframes beginning on page 3-3 for module
installation and removal instructions.

NOTE. The system software numbers the DAS 92E9 Expansion Mainframe slots as
9-35. You can use these slots, except the Expansion Slave board slot, for modules.

If one Expansion mainframe is used with the Master mainframe, it can be placed
on top of the Master mainframe, as in Figure 1-4; the Master mainframe can
support the weight of only one Expansion mainframe. When using two or three
Expansion mainframes, all mainframes must be vertically rackmounted; the
Master mainframe must be positioned as the lowest mainframe in the rack. For
complete details on rackmounting, refer to the Option 05: Rackmount Installa-
tion Instructions document.
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Expansion Mainframe 3
Slot 35
8 slots for Acquisition and/or
Pattern Generation Modules
Slot 27 — Expansion Slave Board
— Expansion Cable
Expansion Mainframe 2
Slot 26 — Expansion Board
7 slots for Acquisition and/or
Pattern Generation Modules
Slot 18 — Expansion Slave Board
I- Expansion Cable
Expansion Mainframe 1
Slot 17 — Expansion Board
7 slots for Acquisition and/or
Pattern Generation Modules
Slot 9 — Expansion Slave Board
r— Expansion Cable
Master Mainframe
Slot 8 — Expansion or Exp/GPIB
6 slots for Acquisition and/or
Pattern Generation Modules
Slot 0 — Controller Board

Figure 1-3: Twenty-Eight Slots Available with One Master and Three Expansion
Mainframes
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Figure 1-4: DAS Master Mainframe Connected with One Expansion Mainframe

Acquisition and Pattern Generation Modules

Data acquisition and pattern generation modules, consisting of one or more
printed-circuit boards, are the building blocks of the DAS system. These boards
are installed in mainframe bus slots according to configuration guidelines in the
user manual for each module. Refer to Table 14 for a list of available modules.
Brief descriptions of these modules are included in General Circuit Functions.
For detailed information on individual modules, including specifications and
menu and field descriptions, refer to the appropriate user manual.

Table 1-4: DAS Series Acquisition and Pattern Generation Modules

Module Purpose Channels Depth Speed
92A16 acquisition 16 4K 200 MHz
92A16E acq. expander 16 4K 200 MHz
92A60! acquisition 60 32K 20 MHz
92A60D1 acquisition 60 128K 20 MHz
92A901 acquisition 920 32K 20 MHz
92A90D1 acquisition ey 128K 20 MHz
92A962 acquisition 9 8K 100 MHz
92A96D?2 acquisition 9 32K 100 MHz
92A96XD? acquisition 96 128K 100 MHz
92A96SD?2 acquisition 96 512K 100 MHz
92A96UD2 acquisition 96 2M 100 MHz
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Table 1-4: DAS Series Acquisition and Pattern Generation Modules (Cont.)

Module Purpose Channels Depth Speed
92C96D2 acquisition 96 32K 100 MHz
92C96XD2 acquisition 96 128K 100 MHz
92C96SD? | acquisition 96 512K 100 MHz
92HS83 acquisition 8 8K 2 GHz
92HS8E3 acq. expander 8 8K 2 GHz
92516 pattern generation 16 1K 50 MHz
92532 pattern generation 32 8K 50 MHz
925X109 pattern generation 9 2K 100 MHz
925X118 pattern generation 18 16K 100 MHz
1 ;he %2A60/D and 92A90/D are both two-board sets; other modules consist of a single
oard.

2 The 92A96 High-Speed timing offers asynchronous support of 48 channels at
200 MHz and 24 channels at 400 MHz.

3 The 92HS8 has a mainframe cabinet that connects to the DAS through an interface
board.

You can combine modules functionally in menus. Combining acquisition
modules adds data-channel width (for example, combining 92A16 and 92A16E
boards). Combining pattern generation modules increases pattern memory depth
(for example, combining 92516 and 92S32 boards). You can also group modules
to operate as an independently functioning unit (called a cluster); several clusters
can run simultaneously. For more information on grouping modules and clusters,
refer to the DAS System User Manual.
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This chapter explains how to keep your DAS mainframe, associated modules, and
terminal in good working condition. It also contains procedures on how to change
the line-voltage selection (between sources of 115 V and 230 V) and replace the
lithium battery on the Controller board of DAS 9219/9220 mainframes.

WARNING. Dangerous electric-shock hazards exist inside the mainframe. Be sure
to power down the mainframe and disconnect the power cord before removing
the cabinet. Only qualified service personnel should disassemble the mainframe.

CAUTION. When powering down the mainframe, wait 60 seconds before
disconnecting the power cord. This allows the mainframe to complete file-man-
agement procedures and move the hard disk head to a safe position.

Preventive Maintenance

Static Precautions

VAN

Preventive maintenance consists of periodic cleaning. If dust accumulates on
components, it acts as an insulating blanket and prevents efficient heat dissipa-
tion. This condition can cause overheating and component breakdown. Periodic
cleaning reduces instrument breakdown and increases reliability.

You should clean the DAS mainframe and terminal as needed, based on the
operating environment.

CAUTION. Many components within the mainframe are extremely susceptible to
static-discharge damage. Service the mainframe only in a static-free environ-
ment. Observe standard handling precautions for static-sensitive devices while
servicing the instrument. Always wear a grounded wrist strap, or equivalent,
while servicing the mainframe.

Observe the following precautions to avoid damage:

® Do not handle static-sensitive components on the boards.

DAS 9200 Technician’s Reference 2-1



Maintenance

®m  Transport and store static-sensitive boards in their original containers or on
conductive foam. Label any package that contains static-sensitive assemblies.

®m  Wear a wrist strap attached to the mainframe while handling the boards to
discharge the static voltage from your body.

®m  If you need to temporarily set a board down, place it on the card cage to
protect it from damage by static voltage.

® Do not allow anything capable of generating or holding a static charge on the
work surface.

® Do not slide a board over any surface.

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

®  When not in use, store boards in a static-free (conductive) package.

Cleaning Guidelines  Use the following guidelines when cleaning the mainframe and modules:

Interior Cleaning, later in this section), THOROUGHLY RINSE with deionized

c CAUTION. Spray-wash dirty parts with a cleaning solution (as described in
water, and IMMEDIATELY DRY with low air pressure.

When cleaning near unsealed electromechanical components, use as little
washing as possible. This prevents removing the lubricant from the components
and getting excess moisture into the contact areas of the switches. MOISTURE
WILL CAUSE CORROSION, which may degrade instrument performance.

DO NOT use a freon-based cleaner on the circuit boards. Freon will damage
aluminum capacitors.

DO NOT wash the Standby/On switch. Cover the switch during wash-
ing procedures.

DO NOT use fluorocarbon-based 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. Use Tektronix
Contact Lubricant and Cleaner (part number 006-0442-00) as a lubricant.

To prevent damage from electrical arcing, completely dry all circuit boards,
switches, and board interface connectors. Do this by heating the board or switch
in an oven at 65° C (150° F) for 15 minutes before applying power.
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Mainframe  The following paragraphs describe maintenance procedures for DAS mainframes.

Exterior Cleaning. Dust the exterior surfaces of the mainframe with a dry, lint-free
cloth or a soft-bristle brush. If dirt remains, use a cloth or swab dampened with a
75% isopropyl alcohol solution. A swab is also useful for cleaning in narrow spaces
around the controls. Do not use abrasive compounds on any part of the instrument.

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

DO NOT use chemical cleaning agents, they may damage the plastics in the
instrument. In particular, avoid chemicals that contain benzene, toluene, xylene,
acetone, or similar solvents.

Interior Cleaning. Clean the interior every six months to keep dust from contami-
nating the disk drives. To access the mainframe’s interior, refer to the instruc-
tions in Disassembly/Reassembly Procedures.

Use a dry, low-velocity stream of air to clean the interior of the mainframe. A
soft-bristle brush is useful for cleaning around components. If a liquid must be
used for minor internal cleaning, use a 75% isopropyl alcohol solution and rinse
with deionized water.

Floppy Disk Drive. The floppy disk drive requires routine maintenance to operate
at maximum efficiency. The disks may be permanently damaged if dirt and dust
accumulate on the recording surfaces. To prevent damage, the disks should be
stored in the envelope and box provided, where they will not be exposed to dust
or dirt. In addition, the head should be cleaned periodically.

You will need the following materials for routine maintenance:
®  Vacuum cleaner
B 5.25 inch floppy-disk head-cleaning kit

The routine maintenance and cleaning schedules for the floppy disk drive are as
follows:

m  Clean the exterior (face) of the floppy disk drive monthly with a damp cloth
and a 75% isopropyl alcohol solution.

CAUTION. Do not allow moisture to enter the disk drive. When power is applied,
! voltages may damage internal components.
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Terminal and Keyboard

B Clean the head monthly. Use the instructions provided with the head-clean-
ing kit.

®  Clean the interior every six months with a soft-bristle brush and vacuum
cleaner.

If the disk drive is heavily used, or is used in a dirty environment, you should
clean the drive more frequently.

Hard Disk Drive. The hard disk drive requires no periodic maintenance.

The following paragraphs describe maintenance procedures for the terminal
and keyboard.

Exterior Cleaning. Dust the exterior surfaces of the terminal and keyboard with a
dry, lint-free cloth or a soft-bristle brush. If dirt remains, use a cloth or swab
dampened with a 75% isopropyl alcohol solution. A swab is also useful for
cleaning in narrow spaces around the controls. Do not use abrasive compounds
on any part of these instruments.

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

DO NOT use chemical cleaning agents; they may damage the plastics in the
instrument. In particular, avoid chemicals that contain benzene, toluene, xylene,
acetone, or similar solvents.

Terminal Screen. Clean the face of the display screen using a soft cloth dampened
with a solution of 75% isopropyl alcohol.

Keyboard. Use an artist’s soft brush to remove any dust or foreign matter between
the keypads.

Interior Cleaning. For procedures on disassembly and interior cleaning of the
9200T, refer to the 4105 Service Manual. For procedures on disassembly and
interior cleaning of the 9201T, refer to the 4205 Service Manual. For disassem-
bly and interior cleaning procedures for the X terminals, refer to the TekXpress X
Terminal Series Service Manual. (These manuals are not part of the DAS
documentation package; to obtain a manual, contact your local Tektronix
representative.)
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DAS Modules  The following paragraphs describe cleaning procedures for the DAS modules.

To clean the surface of a DAS module, use a dry, low-velocity stream of air. A
soft natural-bristle brush is useful for cleaning around components. To prevent
static damage to parts, use only a natural-bristle brush (a synthetic brush can
generate static electricity).

f CAUTION. Do not use liquid cleaning agents when cleaning the modules.

92HSB/8E Cabinet  The following paragraphs describe cleaning procedures for the 92HS8 cabinet.

Exterior Cleaning. Dust the exterior surfaces of the 92HS8/8E cabinet with a dry,
lint-free cloth or a soft-bristle brush. If dirt remains, use a cloth or swab
dampened with a 75% isopropyl alcohol solution. A swab is also useful for
cleaning in narrow spaces around the controls. Do not use abrasive compounds
on any part of the cabinet.

CAUTION. To prevent getting moisture inside the cabinet during external
cleaning, use only enough liquid to dampen the cloth or swab.

DO NOT use chemical cleaning agents; they may damage the plastics in the
instrument. In particular, avoid chemicals that contain benzene, toluene, xylene,
acetone, or similar solvents.

Interior Cleaning. To access the cabinet’s interior, refer to the instructions in
Disassembly/Reassembly Procedures.

Use a dry, low-velocity stream of air to clean the interior of the instrument. A
soft natural-bristle brush is useful for cleaning around components.

CAUTION. Do not clean in areas near a 92HS8/8E hybrid IC or its associated
! Hypcon assembly elastomer.
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Corrective Maintenance

0

Inspection

btaining Replacements

Selecting the Line Voltage

2-6

and Replacing the Line
Fuse

AN

Corrective maintenance consists of inspecting the instrument for damage and
obtaining replacement parts. Periodic inspection reduces instrument breakdown.
This section also discusses procedures for changing the line-voltage selection
and replacing the lithium battery on the Controller board.

Inspect the instrument for broken connections, frayed wires, poorly seated
components, leaking capacitors, damaged hardware, and heat-damaged compo-
nents. Heat damaged parts usually indicate other circuit problems.

If you notice any of the above problems, inform your Tektronix field representative.

Obtain replaceable parts for your instrument from your local Tektronix Field
Office or representative.

Mechanical. Most of the mechanical parts in this instrument are manufactured by
Tektronix. Some parts are selected by Tektronix to satisfy particular require-
ments, or are manufactured to certain specifications for Tektronix. To determine
the Tektronix part number of a mechanical part, refer to Replaceable Mechanical
Parts beginning on page 7-1.

Electrical. Individual electrical components are not replaceable parts, except fuses
and the lithium battery on the DAS 9219/9220 Controller board. Instead, whole
assemblies are replaced (such as the 92A16 module, 92HSS cabinet, or 92HSS8
interface cable). The part numbers for the assemblies can be found in Replaceable
Electrical Parts. The power supply is replaceable as a unit only. The part number
can also be found in Replaceable Electrical Parts beginning on page 6-1.

DAS Mainframe. To change between the 115 V and 230 V line-voltage selections
on the mainframe, perform the following steps.

CAUTION. A power supply with Option 04 (VDE) should operate at 230 V only,
not at 115 V. Option 04 provides a line filter.

VAN

WARNING. Disassembly procedures should be performed only by qualified
service personnel. You may be exposed to dangerous electric-shock hazards if
you remove the cover. Before removing the cover, power down the mainframe,
wait 60 seconds, and then disconnect the power cord. This procedure allows the
power-down sequence to complete.
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1. Perform steps 8,9, 11, 12, and 13 of Procedure 7: Removing the Power
Supply beginning on page 3-15.

2. Remove the three screws holding the power supply frame together, as shown
in Figure 2—1.

Figure 2-1: Location of Power Supply Frame Screws

3. Gently lower the side of the power supply to expose the inside of the
power supply.

4. Refer to Figure 2-2 to locate the line voltage selection jacks (J134, J136,
J137, J138, and J139) at the rear of the Primary board in the power supply.
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Jacks

Primary Board Secondary Board
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72
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Figure 2-2: Location of Line Voltage Selection Jacks

5. Refer to Figure 2-3 to determine the current line selection.

W135 W135
T
Primary Board i J139 | l J138 ‘ ‘ J137 } Primary Board EJ1:|39 Jpw
Secondary Board ‘ 8-9 { | 8-0 | l 8-N ' Secondary Board 1 8-9 ] ’ 8-0 ; ‘ 8-N ‘
J164 J163 J162 J164 J163 J162
115 VAC Operation 230 VAC Operation

Figure 2-3: Position of Line Voltage Selection Jacks for 115 V or 230 V Operation

NOTE. The numbers 8-9, 8-0, and 8-N in Figure 2-3 indicate the following
wire-color code (resistor color code standard):

B Wire 8-9 is a gray wire with a white stripe.

u Wire 8-0 is a gray wire with a black stripe.

® Wire 8-N is a gray wire with no stripe.
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Fuse

Power Cord
Connection

Line Voltage
Indictor

6. Change the selection by grasping the plastic boot of the wire with needle-
nose pliers and moving the wire to the appropriate jack.

NOTE. When installing WI135 on J136 or J134, turn W135 180°to insert it on

the jack.

7. Reassemble the power supply and replace it in the mainframe.

8. Remove the fuse from the back panel (see Figure 2—4 ) and replace the

mainframe fuse as follows:

115 V operation uses a 15 A, medium blow fuse.

m 230 V operation uses a 10 A, slow blow fuse.

To determine the fuse part number, refer to Replaceable Electrical Parts.

NOTE. 230 V operation requires one of the power cord Options AI-A5.

GPIB Connector
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Discrete I/O Connector

v/

RS-232C Port Connectors

92LANSE
Connectors

Figure 2-4: Location of DAS 9221 Back Panel Fuse and Line Voltage Indicator Knob (DAS 9219/9220 Look Similar)
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9. Loosen the screw in the middle of the line-voltage indicator knob. (Refer to
Figure 2-4.)

10. Turn the knob until you can see the appropriate line voltage in the recessed
portion of the knob.

CAUTION. Check that the indicator shows the correct line voltage. The instru-
ment may be damaged if it is accidentally connected to the wrong power source.

Selector Switches |' e ~

11. Tighten the screw to secure the line voltage indicator.

12. For the DAS 9221, change the power-supply/power-cord configuration
jumper (J8700 on the Controller board) to reflect the new configuration.

13. Reassemble the mainframe.

9200T Terminal. There are two line voltage selection switches on the rear panel of
the 9200T (see Figure 2-5). Before applying power to the terminal, check that
the settings of both switches match the nominal voltage level of the AC power
outlet that will supply power to the terminal.

S

AC Voltage %
;

g

[=—

\/

o

@
AN

Figure 2-5: Location of AC Voltage Selector Switches on the 9200T

CAUTION. After the 9200T is turned off, wait five seconds to discharge the
capacitors before turning it on again.

To change the line voltage selection on the 9200T, turn off the terminal and
unplug the power cord. Switch the line-voltage selection switches to the desired
position and plug the power cord into the appropriate outlet. (230 V operation
requires one of the power cord Options A1-AS.)
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9201T Terminal. There is one line voltage selection switch on the rear panel of the
9201T. Before applying power, check that the setting of this switch matches the
nominal voltage level of the AC power outlet that will supply power to the
terminal.

/l\ CAUTION. After the 9201T is turned off, wait five seconds to discharge the

capacitors before turning it on again.

To change the line voltage selection on the 9201T, turn off the terminal and
unplug the power cord. Switch the line voltage selection switch to the desired
position and plug the power cord into the appropriate outlet. (230 V operation
requires one of the power-cord Options A1-AS.)

X Terminals. There are no line voltage selection for the X terminals. The
terminals automatically adjust to line voltages in the range of 90 to 260 VAC
with the frequency between 48 and 66 Hz. Only use a power cable with the
appropriate power source that is in good condition and complies with the local
certification standards.

92HS8/8E Cabinet. The line voltage selector switch, line fuse, and AC power
switch for the 92HS8 cabinet are located inside the right side panel of the cabinet
(when facing the front of the cabinet). (See Figure 2-6.) The AC power switch
should always be in the on position (switched towards the front of the cabinet).

The line-voltage indicator for the 92HSS cabinet is located on the left side of the
back panel (see Figure 2-7). A black hex-head screw indicates which voltage
source the cabinet is set to use.

power supply voltage range. The position of this screw is only an indicator of the

c WARNING. Changing the position of the back panel screw does not change the
voltage setting.
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Voltage Selector
115V or230 V

Figure 2-6: Location of the Line Voltage Selector and Line Fuse Behind the 92HS8/8E Side Panel
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SWITCH POWER CORD PROVIDES TRIG / ARM
MAIN POWER DISCONNECT

[ CAUTION : vorowen o

O 0
Line Voltage 90132V || 180-250V (7
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CAUTION: HicH LEAKAGE CURRENT. TO
AVOID ELECTRIC SHOCK THE PROTECTIVE GROUNDING
CONDUCTOR MUST BE CONNECTED TO GROUND.

Figure 2-7: Back Panel Location of the 92HS8 Line Voltage Indicator Screw

To change the line voltage selector on the 92HS8/8E cabinet between 115 V and
230 V operation, perform the following steps.

1. Power down the DAS mainframe and 92HSS cabinets and disconnect all
power cords.

2. Facing the rear of the 92HS8 cabinet, remove the corner feet on the top and
bottom of the left side of the cabinet using a TORX screwdriver.

3. Slide the cabinet side out of its holding track to expose the power supply line
fuse and line-selector switch, located near the front of the instrument.

4. Change the line voltage selector, then remove the 92HS8 line fuse and
replace it as follows:

® 115 V operation requires a 5 A, fast blow fuse.

m 230 V operation requires a 2.5 A, fast blow fuse.

NOTE. 230 V operation requires one of the power-cord Options Al-AS.

To determine the part number of these fuses, refer to Replaceable Electrical
Parts.

5. Replace the side panel and corner feet on the cabinet.
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6. Remove the line-voltage indicator screw on the back panel and position it to
indicate the power source being used.

Replacing the Battery on  The DAS 9219 and DAS 9220 mainframes use a lithium backup battery on the
the DAS 9219/9220  Controller board when there is no power to the mainframe (such as when the
Controller Board  power cord is not attached). This battery also provides backup power for the
clock/calendar feature displayed in the Diagnostic menu.

f CAUTION. Battery replacement should be performed by a qualified technician.

NOTE. The DAS 9221 battery is built into the circuitry and has a 10-year life. To
replace this battery, a qualified service technician must replace a chip on the
Controller board.

If your mainframe is in constant use, you should check the battery yearly. If it is
not used for long periods, you should check the battery every six months.
Replace the backup battery if the voltage is near 2.6 volts, since the system
information stored in RAM may be lost if the voltage drops below this value.

To determine the condition of the battery, measure the battery voltage across the
battery (BT905 in Figure 2-8) with the line cord removed from the power
supply. When it becomes necessary to replace the backup battery on the
Controller board, use the following procedure:

necting the power cord to allow the mainframe to lock the head in the hard disk
drive and complete file-management procedures.

c CAUTION. After powering down the mainframe, wait 60 seconds before discon-

1. Remove the line cord from the power supply.

2. To provide temporary power to the Controller board circuits while replacing
the battery, connect an external +5 volt supply across C921 (shown in
Figure 2-8).

the supply and the capacitor. Connect the minus (—) lead of the supply to the

C CAUTION. Before connecting the external power supply, observe the polarity of
grounded side of the capacitor.
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Controller Board
U731

+ C921 | -

U918 U925 uo28

- BT905 +

Figure 2-8: Location of C921 on Mainframe Controller Board

3. Remove the battery (BT905 in Figure 2-8) by cutting the elastic band and
pulling the battery out of the holder.

lithium batteries. Improper handling may cause fire, explosion, or severe burns.
Don't recharge, crush, disassemble, heat the battery above 100° C (212° F),
incinerate, or expose the contents of the battery to water. Dispose of the battery in
accordance with local, state, and national regulations. For further information,
refer to the Lithium Battery Disposal section following this procedure.

f WARNING. To avoid injury, observe proper procedures for handling and disposal of

4. Place the new battery in position and push it into the holder, while observing
the correct polarity.

5. Disconnect the external +5 volt power supply.

6. Install a new elastic band around the battery by performing the following
substeps:

a. Perform steps 2, 7, and 8, of Procedure 8: Removing the Card Cage
beginning on page 3—18 in the Disassembly/Reassembly Proce-
dures chapter.

b. Gently pull the card-cage assembly up from the nylon posts.

c. Insert the elastic band into the holes provided. Pull the elastic band
tightly, from the bottom, with needle-nose pliers.

d. Reinstall the card-cage assembly.

7. Check the condition of the battery by measuring the voltage across it. It
should measure approximately 3 volts.
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Disposing the Lithium  You can safely dispose of small quantities of batteries (less than 20) with
Battery  ordinary garbage in a sanitary landfill; larger quantities must be sent by surface
transport to a Hazardous Waste Disposal Facility. The batteries should be
individually packaged to prevent shorting and packed in a sturdy container that is
clearly labeled “Lithium Batteries — DO NOT OPEN.”
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This chapter describes the disassembly and reassembly procedures for the DAS
mainframes, 92HS8 cabinet, and acquisition and pattern generation module probes.

In the following procedures, directional terms (top, bottom, left, right, front, and
back) assume that your mainframe is in an upright position (with the bottom
down), and that you are facing the front of the mainframe. Reassembly proce-
dures are the reverse of the disassembly procedures unless otherwise noted.

Figure 3—1 shows the DAS mainframe; use this figure to locate the major
components. The DAS 92E9 Expansion mainframe is very similar to the DAS.
In the disassembly procedures, differences between these mainframes are noted.

RS-232 Ports

(back of Mainframe)
Controller

Board (slot 0)

Power

Card Cage Supply

/"'—/ii" /_"

Fan

Backplane
Board

Hard and
Floppy Disk
Drives

Figure 3—1: DAS Mainframe Internal Components (Memory Board in Slot 1 for
DAS 9219/9220)

In addition to the illustrations in this section, refer to Replaceable Mechanical
Parts for a detailed exploded view and parts list for the mainframes.
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General Precautions

VAN

Tools Required

3-2

Observe the following precautions when performing any disassembly/reassembly
procedures.

CAUTION. After powering down the mainframe with the Standby/On switch, wait
60 seconds before disconnecting the power cord. This allows the mainframe to
lock the head in the hard disk drive to a safe position and complete file-manage-
ment procedures.

® DO NOT attempt any disassembly procedure with the power cord connected.

B DO NOT operate a mainframe or 92HS8 cabinet with the cover removed to
prevent overheating.

m DO NOT attempt mainframe disassembly procedures with probes installed
or RS-232 connections in place.

® DO NOT place the mainframe on its front face. The front panel will not
support the weight of the mainframe.

The following list identifies the tools necessary for disassembly of the DAS
mainframes, 92HS8 cabinet, and probes. This is a complete list of tools; you will
need only the tools for your specific disassembly needs.

m ¥ inch flexible shaft nutdriver
®m ! inch nutdriver
® 11 inch (shaft length) #2 POZIDRIV screwdriver (magnetic tip)
®m % inch flat-blade screwdriver
®  #] POZIDRIV screwdriver
m  #] Phillips screwdriver
®  Torque screwdriver with the following tips:
1% inch slotted blade tip
% inch nutdriver tip
#1 Phillips tip
TORX-type magnetic tip (T-20)
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m  #0 Phillips screwdriver
®  Small diagonal cutters

B Two board ejector tools (located inside the mainframe front panel) (Tektro-
nix part number 105-0985-00)

Disassembly/Reassembly of the Mainframes

VAN

Procedure 1:
Removing the Mainframe
Top Cover

VAN

The following procedures describe how to disassemble and reassemble the DAS
Master mainframe and DAS 92E9 Expansion mainframe. The user may
perform procedures 1 and 2. However, qualified service personnel must
perform the other procedures.

CAUTION. Only qualified service personnel should perform disassembly
procedures. Dangerous electric-shock hazards may be exposed when you remove
the mainframe cover. Power down the mainframe and wait 60 seconds before
disconnecting the power cord, so the power-down sequence completes.

To install or remove a module, you must first remove the mainframe’s top cover
and inner card-cage door. Use the following steps to remove the top cover.

1. Power down the mainframe.

CAUTION. After powering down the mainframe, wait 60 seconds before discon-
necting the power cord. This allows the head in the hard disk drive to lock in a
safe position and the software to complete file-management procedures.

2. Disconnect the power cord.

3. Press the plastic latches on the left and right lower-rear sides of the cover and
lift the cover from the back (see Figure 3-2).

DAS 9200 Technician’s Reference 3-3



Disassembly/Reassembly Procedures

Press

Figure 3-2: Removing the Mainframe Top Cover

4. Tilt the cover off the front of the mainframe. Set the cover aside so its inner
surface will not be scratched.

Instructions for removing the card-cage door are listed in procedure 2.
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Procedure 2:
Removing a Module From
the Card Cage

LTI, o

—

This procedure describes how to remove an acquisition or pattern generation
module from the mainframe card cage. It can also be used to remove other
boards (such as the Memory board in DAS 9219/9220 mainframes or GPIB/Ex-
pansion modules) that reside in reserved slots of the mainframe.

CAUTION. Many components within the mainframe are susceptible to
static-discharge damage. Follow the standard handling precautions for
static-sensitive devices under Static Precautions beginning on page 2—1 when
servicing this instrument.

1. Perform procedure 1 on page 3-3.

2. To remove the card-cage door, unscrew (counterclockwise) the fasteners on
the card-cage door (see Figure 3-3). Remove the door and set aside.

Ejector Tools

Fastener

g

—"- Fastener

Figure 3-3: Ejector Tools and Location of Card-Cage Door Fasteners

3. Disconnect the probes, GPIB, and LAN cables from the rear of the main-
frame. For DAS 9219/9220 mainframes, disconnect the RS-232 connections.

4. Remove the connectors from the GPIB and LAN modules (if installed).
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VAN

NOTE. When removing a 92A60 or 92A90 module, remove the 92A60/90 Memory
board before removing the buffer probe attached to the 92A60/90 Controller
board.

5. Insert the two board-ejector tools into the board you are removing, as shown
in Figure 3-3.

NOTE. Board-ejector tools are stored inside the front panel of the mainframe on
the left-hand side.

6. Pry the board from the backplane.

CAUTION. Pry with even force on both sides of the board to prevent bending the
backplane-alignment pins.

Procedure 2a:
Removing the 92LANSE
Module

Procedure 3:
Removing the Front Panel

3-6

7. Grasp the sides of the board and pull it out of the card cage.

When installing modules, align the connection between the backplane and the
module before applying pressure; this prevents connector damage.

1. Perform procedures 1 on page 3-3 and 2 on page 3-5 to remove all other
boards or modules from the mainframe.

2. Unscrew the five screws holding the 92LANSE module to the Controller
board.

3. Carefully lift the 92LANSE module and remove the three cables connected
to the module.

1. Perform procedure 1 on page 3-3.

2. Note the orientation of the connector(s) at the back of the Standby/On switch
and disconnect the connector(s) from the switch.

3. Place the mainframe so the bottom of the front panel hangs over the
workbench.

4. Press the release latches located underneath the front panel, as shown in
Figure 3—4. While pressing the latches, pull the front panel towards you.

5. Move the mainframe back onto the workbench.

DAS 9200 Technician’s Reference



Disassembly/Reassembly Procedures

Latch
(Underneath)

Figure 3-4: Location of Latches for Removing the Front Panel

Procedure 4: 1. Perform procedures 1 on page 3-3 and 3 on page 3-6.

Removing the Fan . )
Disconnect the two-wire power cable (W865) located on top of the fan.

3. Disconnect the three-wire sense cable connector (W866) located below the
power cable.

4. Remove the four screws that hold the fan to the card cage; they are located at
the 4, 6, 8, and 12 o’clock positions.

5. Pull the fan and fan cage towards you and off the mainframe.

When reinstalling the fan, do not allow the ribbon cables or wires-to hang in
front of the fan. Torque the four screws that hold the fan to the card cage 5.0 to
6.0 inch pounds.
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Procedure 5:
Removing the Media
Frame

/N

This procedure describes how to remove the media frame from the DAS mainframe.

CAUTION. If your system has a removable media hard disk drive, remove it before
disassembly to prevent damage.

1. Perform procedures 1 on page 3—-3 and 3 on page 3-6.

2. Remove the ribbon cables connected to the Controller board beneath the
card-cage fan. For DAS 9219 and DAS 9220 mainframes, remove the three
ribbon cables (W298, W398, and W698) connected to J298, J398, and J698 on
the Controller board. For DAS 9221 mainframes, remove the two ribbon cables
(W3900 and W6900) connected to J3900 and J6900 on the Controller board.

3. Using care not to cut the power-supply wires, cut the plastic tie that holds the
power-supply wires to the top of the media frame.

4. Remove the stabilizer bracket connecting the media frame to the power-sup-
ply frame.

5. Unscrew the four screws that hold the media frame to the mainframe
baseplate (see Figure 3-5).

6. Grasp the media frame with both hands and tilt it outward, then lift up and
remove. You may need to open the cable clamp located on the left side of
the media frame before you can move the media frame onto the adjacent
work surface.

7. Remove the ribbon cable W965 that connects the power supply to the media.

DAS 9200 Technician’s Reference



Disassembly/Reassembly Procedures

/

Stabilizer
Bracket

Screws (6)

Figure 3-5: Location of Screws for Removing the Media Frame

Procedure 6:  This procedure describes how to remove both the hard disk and floppy disk drives
Removing the Disk Drives  from your media frame. This procedure does not apply to Expansion mainframes.

From the Media Frame

=

Perform procedure 5 on page 3-8.
Disconnect the ribbon cable(s) from the drive being removed.

Remove the two screws (on top of the appropriate drive) from the media frame.

E A

Gently turn the media frame on its side, to prevent damage, and remove the
two bottom screws.

5. Grasp the drive from the front and pull towards you to remove it from the
media frame.

Installation Hints for Floppy Disk Drives. The procedure for installing the floppy
disk drive is essentially the reverse of the disassembly procedure. When installing
the floppy disk drive, torque the metric screws from 5.0 to 7.0 inch pounds.
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Make sure metric screws are used only into metric mounting holes to prevent

é CAUTION. Some disk drives use metric screws, identified by their gold finish.
damaging the threads.

Installation Hints for Fixed-Media Hard Disk Drives. The procedure for installing
the fixed-media hard disk drive is essentially the reverse of the disassembly
procedure.

1. Attach the data and controller cables to the floppy disk drive and hard-disk
connectors. Figures 3—6 and 3-7 show the correct connector and cable
arrangements for the different mainframes.

2. Secure the ribbon cables in the self-adhesive retaining clamp.

3. Connect the power cable to both disk drives (power-cable connectors are
keyed to the connectors on the disk drives). Use between 7.5 and 10.0 inch-
pounds of torque to fasten the media frame.

CAUTION. Be careful not to pinch any power or ribbon cables when installing the
! media frame.

4. Reconnect the cables to the mainframe Controller board, routing the
cables so they do not block the airflow from either the card-cage fan or the
power-supply fan. The ribbon cables must be folded neatly, as shown in
Figure 3-8 on page 3—13.

5. Secure the power-supply wires to the top of the media frame using a cable tie.
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(F
Floppy Disk Data
Cable (red line on top)
Hard Disk Data
> Cables (red line
on top)
Floppy Disk Drive
Power connector
Hard Disk Power
/ Connector
— —

Figure 3-6: Typical Cable Connections for Fixed-Mount Hard and Floppy Disk
Drives for DAS 9219 and DAS 9220 Mainframes
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I - l\
s_j’ e
— % Floppy Disk
— —————\=«— Data Cable (red
:; line on top)
Hard Disk Data =
Cables (red line N —
on bottom)
[o]
o Floppy Disk Drive
g Power connector
__
Hard Disk Power g :j
Connector g
| J
-/
—/ —

Figure 3-7: Typical Cable Connections for Fixed-Mount Hard and Floppy Disk
Drives For DAS 9221 Mainframes

Installation Hints For Removable-Media Hard Disk Drives. The procedure for
installing the removable-media hard disk drive is essentially the reverse of the
disassembly procedure.

DAS 9219 or DAS 9220 mainframe that uses removable ST506 drives. Installing
the wrong type of drive into a system may result in damage to the hardware.
Refer to Hard and Floppy Disk Drive Switch and Jumper Positions in
Troubleshooting for descriptions of the drives.

c CAUTION. DO NOT install a DAS 9221 removable SCSI disk drive into a

1. Before installing the new media frame, test the fit of the removable hard disk
drive. (See Figures 3-9 on page 3—14 and 3-10 on page 3-15 for the
different mainframes.) The disk drive should fit snugly into place with only a
small amount of friction from the media frame.
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After you are satisfied with the fit, remove the hard disk drive before installing
the media frame in the DAS.

Floppy Disk
Ribbon Cable

Floppy Disk 4
Ribbon Cable

!

Hard Disk ’
Cable

Hard Disk
Cable

Figure 3-8: Folding the Ribbon Cables

If you have a DAS 9221 mainframe, fold the cables as shown in the left side of
the illustration. If you have a DAS 9219/9220 mainframe, fold the cables as
shown on the right side of the illustration.

2. Attach the data and controller cables to the floppy disk drive and hard-disk
connectors. Figures 3—-6 and 3-7 show the correct connector and cable
arrangements for each mainframe.

3. Secure the ribbon cables in the retaining clamp.

4. Connect the power cable to both disk drives (power-cable connectors are
keyed to the connectors on the disk drives). Install the media frame into the
DAS, gently forcing it as far to the right as possible. Use 7.5 to 10.0 inch-
pounds of torque to fasten the media frame in place.
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CAUTION. Be careful not to pinch any power or ribbon cables when installing the
! media frame.

5. Reconnect the cables to the mainframe Controller board, routing the cables so
that they do not block the airflow from either the card-cage fan or the power-
supply fan. The ribbon cables must be folded neatly, as shown in Figure 3-8.

6. Secure the power-supply wires to the top of the media frame using a cable tie.

7. Install the stabilizer bracket that secures the media frame to the power-
supply frame.

8. [Install the removable media after you complete all reassembly.

<

<
>
/
o N

Figure 3-9: Removable 20 Mbyte Drive in DAS 9219/9220 Media Frame
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N

Figure 3-10: Removable Hard Disk Drive in a Media Frame

The hard disk drive is installed on the right side in a DAS 9221 mainframe.

Procedure 7: 1.

Removing the Power
Supply

DAS 9200 Technician’s Reference

Perform procedures 1 on page 3—-3 and 3 on page 3—-6.

Trace the wires from the front of the power supply to the three front-edge
connectors (J690, J590, and J390) on the Backplane board.

Using care not to cut the power-supply wires, cut the plastic tie that holds the
power-supply wires to the media frame.

Unscrew and disconnect the 21 power-supply wires from the three edge
connectors on the Backplane board.

Disconnect the ribbon cable (W290) from J290 on the Backplane board.

Disconnect the two-prong power cable connector (W865) and the three-
prong sense cable connector (W866) from the fan.
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NOTE. Remove the media frame before removing the power supply. It is not
necessary to remove the cables connected to the media for this procedure.

7. Unscrew the four screws that hold the media frame to the mainframe
baseplate (see Figure 3-5 on page 3-9).

8. Remove the stabilizer bracket connecting the media frame to the power-sup-
ply frame.

9. Remove the bracket connecting the power-supply frame to the card cage.

10. Grasp the media frame with both hands and tilt it outward, then lift up and
turn 90° to remove.

11. Remove the ribbon cable (W965) that connects the power supply to the media.

12. Unscrew the two bottom-front and two top-rear screws of the power-supply
frame from the mainframe. (See Figure 3—11.)

Figure 3-11: Location of Screws for Removing the Mainframe Power Supply

/I\ CAUTION. Do not bend the pins on the back of the Backplane board when

removing or installing the power supply.
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13. Slide the power supply toward the front of the mainframe, tilt it outward,
then lift the power supply out of the mainframe.

Refer to Table 3—1 when reconnecting the power-supply wires to the Back-
plane board.

Table 3-1: Power-supply Connections

Connector Connector Slot # Wire Color Voltage
J690 1,2 red +175V
J690 3,4 violet -175V
J690 5-7 yellow +3V
J590 1-7 any white' +5V
J390 1-7 any black? GND

1 All white wires are +5 V; connect these wires to any slot.

2 All black wires are ground; connect these wires to any slot.

CAUTION. When reconnecting cables, align ribbon cable W290 with J290 on the
Backplane board. If the connectors are offset, the power supply may be damaged.

When reinstalling the power-supply frame into the mainframe, perform the
following procedure:

1. Press the power-supply frame against the rear of the mainframe; check that
there is not a gap between the two frames.

2. Screw the two bottom-front screws of the power-supply frame to the
mainframe; apply between 3.5 and 4.0 inch-pounds of torque to the screws.

3. Screw the two top-rear screws of the power-supply frame to the mainframe;
apply between 3.5 and 4.0 inch-pounds of torque to the screws.

4. Check that the cables do not block the fans.

These steps maximize the air flow between the power-supply frame and the
media frame and reduce EMI radiation.
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Procedure 8:
Removing the Card Cage

3-18

NOTE. You must remove the card cage from the mainframe before removing the
Controller board and the backplane.

1. Perform procedure 1 on page 3-3, procedures 2 and 2a on page 3-6, and
procedure 3 on page 3—6.

2. Disconnect the connectors to the GPIB, 92LAN, or 92LANSE boards. For
DAS 9221 mainframes, disconnect the three internal RS-232 cables from the
Controller board.

3. Remove the stabilizer bracket connecting the power-supply frame to the
card cage.

4. Disconnect the power cable connector (W865) and the sense cable connector
(W866) from the fan.

5. Disconnect W290 from J290 on the Backplane board.
6. Disconnect the ribbon cables located below the fan.

7. Unscrew and remove the 21 power-supply wires from the three connectors
on the Backplane board.

8. Remove the four screws from the back panel, as shown in Figure 3-12.

Screws (4) —=¢

Figure 3-12: Back Panel Screw Locations for Removing the Card Cage
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9. Remove the two bottom-front screws, as shown in Figure 3—13.

Figure 3-13: Bottom-front Screw Locations for Removing the Card Cage

10. Pull the card cage up from the nylon posts in the baseplate, then forward. Be
careful not to damage the internal RS-232 cables in the DAS 9221.

NOTE. You may need to pinch together the nylon supports on the Controller
board to separate it from the baseplate of the mechanical chassis.

When reconnecting the power-supply wires, torque the screws on the connector
from 3.5 to 4.0 inch-pounds. Align each nylon support with its mounting hole
before pressing the Controller board onto the baseplate.
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Procedure 9:

Removing the Controller

3-20

Board

A\

Procedure 10:
Removing and
Disassembling the
Expansion Cable
(DAS 92E9 only)

Preform the following procedure to remove the Controller board from the
master mainframe.

CAUTION. Many components within the mainframe are extremely susceptible to
static-discharge damage. Follow the standard handling precautions for
static-sensitive devices in Maintenance when servicing this instrument.

Perform procedure 1 on page 3-3, procedure 2 on page 3-5, procedure 3
on page 3-6, and procedure 8 on page 3—18.

Place the card cage upside down, so the bottom of the Controller board
faces up.

Remove the seven screws holding the Controller board to the card-cage
assembly.

Carefully push the Controller board from the backplane connection with one
hand, while holding the card cage with the other hand.

When reinstalling the Controller board, check that its connections to the backplane
are fully mated. Remember to reconnect any cables that were disconnected during
disassembly, such as the RS-232 cables in the DAS 9221 mainframe.

The first part of this procedure explains how to remove the expansion cable from
the mainframe.

1.
2.

With the power cord disconnected, perform procedure 1 on page 3-3.

Using procedure 2 on page 3-5, remove the boards from slots 1 and 2 to
access the Expansion Slave board.

Note the orientation and location of the connectors, then unplug the six cables
of the expansion-cable assembly. Refer to the cabling diagram for the

DAS 92E9 Expansion mainframe (Figure 5-7 on page 5-14) during
reassembly.

At the rear of the mainframe, remove the three screws from the top of the
strain-relief bracket; they hold together the two parts of the bracket for the
expansion-cable assembly. Then remove the fourth screw that holds the
strain-relief bracket to the mainframe back panel.

Note the orientation of the strain-relief bracket components, then remove them.
Remove the expansion-cable assembly from the Expansion mainframe.

To remove the end of the expansion-cable assembly that is connected to a
92C02/03 module, remove the two screws holding the expansion-cable
assembly to the DAS L-shaped retaining bracket.
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The remaining steps describe how to disassemble the expansion-cable assembly.
7. Remove the three screws from the top of the expansion-cable assembly.
8. Remove the top cover to access the cables and board within the housing.

9. To remove the bottom cover, turn the housing face down and remove two
screws. (For reassembly, separate these smaller-size screws from the others.)

10. To remove the expansion-cable board from the housing, turn the housing
face up and remove the two screws holding the board to the bottom cover.
Tip the board up on one side and remove it from the housing, being careful
not to damage any cables.

Procedure 11: The Expansion mainframes do not have a Controller board; instead, they have an
Removing the Expansion  Expansion Slave board. Perform the following procedured for removing the
Slave Board (DAS 92E9 Expansion Slave board from the Expansion mainframe.

only)

CAUTION. Many components within the mainframe are extremely susceptible to
static-discharge damage. Follow the standard handling precautions for
static-sensitive devices in Maintenance when servicing this instrument.

1. Perform procedure 1 on page 3-3, procedure 2 on page 3-5, procedure 3
on page 3-6, and procedure 10 on page 3-20.

NOTE. You may need to pinch together the nylon supports on the Expansion
Slave board to separate it from the bottom cover of the mechanical chassis.

2. Perform procedure 8 on page 3—18 to remove the card cage from the
mainframe. Place the card cage upside down, so the bottom of the Expansion
Slave board faces up.

3. Remove the seven screws holding the Expansion Slave board to the
card-cage assembly.

4. Carefully push the Expansion Slave board from the backplane connection
with one hand, while holding the card cage with the other hand.

When reinstalling the Expansion Slave board, check that its connector to the
backplane are fully mated. Check that all cables are connected as in the
DAS 92E9 cabling diagram (see Figure 5-7 on page 5-14).
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Procedure 12:
Removing the Backplane

1. Perform procedure 1 on page 3-3, procedure 2 on page 3-5, procedure 3
on page 3-6, procedure 8 on page 3—18, and procedure 9 on page 3-20.

Place the left side of the card-cage assembly on the work surface.
Remove the five screws holding the Backplane board to the card cage.

Remove the plastic shield from the front of the Back plane board.

A

Separate the connection between the Backplane board and the Controller
board and then lift the Backplane board off the card-cage assembly.

When reconnecting the power-supply wires to the Backplane board, refer to
Table 3—1 on page 3—17. The screws must be torqued between 3.5 and 4.0 inch-
pounds.

Disassembly/Reassembly of the 92HS8 Cabinet

3-22

The following procedures describe the partial disassembly of the 92HSS cabinet,
such as:

®  Removing the 92HSS top, bottom, and side covers

m  FElevating the Memory board to access the Acquisition board
B Removing the power supply and cooling fans

m  Replacing 92HSS probes connected to the cabinet

Reassembly procedures, unless otherwise noted, are the reverse of the disassem-
bly procedures.

The procedure for removing a 92HS8 Interface board from the DAS is similar to
removing any DAS module.

WARNING. The interior of the 92HSS8 cabinet contains hazardous voltages.
Before removing the covers, power down the unit and disconnect the AC power
cord from the rear of the cabinet.

CAUTION. When reassembling the 92HSS, fold the cables to maximize the flow of
cooling air over the hybrids. Restricted air flow may cause the hybrids to
overheat.
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Procedure 1:  This procedure describes how to remove the cabinet top, bottom, and two side
Removing the 92HS8  covers. To remove any cover, you will need a screwdriver with a TORX-type tip.

Cabinet Covers

NOTE. Operating the cabinet for extended periods without covers may cause the
instrument to overheat.

Disconnect the power cord from the 92HSS cabinet.
Check that all cabling does not interfere with the cover being removed.

Remove the top cover by removing the two top corner feet at the rear of the
cabinet. Then slide the top cover to the rear and remove it from the cabinet.

Remove the bottom cover by removing the two bottom corner feet at the rear
of the cabinet and sliding the bottom cover to the rear of the cabinet.

Remove a side cover by removing the top and bottom corner feet from the
rear of the cabinet for the side (left or right) being removed. Slide the side
cover to the rear of the cabinet.

Procedure 2: Perform this procedure to access the components under the Memory board.

Elevating the 92HS8
Memory Board L
2.
3.

Perform Procedure 1.
Remove the seven screws holding the board in place (see Figure 3—14).

Swing the Memory board to the upright position, since the board is secured
to the cabinet by a hinge on the left side of the cabinet.

NOTE. You may need to prop the board in the upright position.

DAS 9200 Technician’s Reference
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Procedure 3:
Removing the 92HS8
Power Supply

Procedure 4:
Removing the 92HS8
Cooling Fans

Figure 3-14: Location of Screws for Elevating the 92HS8 Memory Board

1. Perform Procedures 1 and 2 on page 3-23.
2. Remove the AC power cord (inside the cabinet) from the power supply.

3. Remove the two screws from the top cover of the power supply and remove
the cover.

4. Remove the six screws and the two spacer posts that secure the power supply
to the cabinet (see Figure 3—-15). Tip the power supply onto its side.

5. Unsolder the cables from the back of the power supply and remove it from
the cabinet.

The following procedure applies to the three fans in the 92HS8 cabinet.

1. Perform Procedures 1 and 2 on page 3-23 and steps 1-3 of procedure 3. Tip
the power supply to gain access to the necessary screws. Note: Do not
unsolder the wires to the power supply and remove it, unless you cannot
access the screws for fan removal.

2. Disconnect the fan’s power cable.

3. Remove the screws and nuts from each corner of the fan housing and remove
the fan.
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Procedure 5:  Probes must be installed from the inside of the instrument and pulled through to
Replacing 92HS8 Probes  the outside. Use the following procedure when removing and installing probes.

1.

DAS 9200 Technician’s Reference

Remove the cabinet’s top cover and lift the Memory board, using procedures
1 and 2 on page 3-23.

To remove a probe, remove the probe ground clamp and carefully disconnect
the leads from the SMB and harmonica connectors on the Acquisition board.
While compressing the probe’s boot, pull the probe through the back panel to
the inside of the cabinet.

Feed the replacement probe through the back panel from the inside of the
cabinet. Check that the probe’s strain relief is correctly seated in the back panel.

Dress the probe wires carefully so that the shields do not contact the chassis
(probe shields are +5 volts).

Check that the red coax connects to the +SMB connector and the black coax
connects to the -SMB connector.

Check that pin 1 on the three-wide harmonica connector is correctly oriented
with pin 1 on the socket.

After probe replacement, recalibrate the 92HS8 using the deskew procedures
described in the 92HSS8/8E Module User Manual.
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Figure 3-15: Location of Screws for Removing the 92HS8 Power Supply

Disassembly/Reassembly of Probes

The circuit-board assemblies in each DAS probe are replaceable. The following
procedures describe how to disassemble and reassemble each probe, so you can
replace the assemblies.

CAUTION. Static discharge may damage the probe semiconductors. Follow the
standard handling precautions for static-sensitive devices under Static Precau-
tions on page 2—1 when servicing the probes.
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>
P6461/E Data Acquisition 1. Press the latches located on the sides of the P6461 probe.

Probe
Grasp the top and bottom halves of the probe and pull apart.

Remove the static shield.

Eal o

If you need to remove one or more of the podlets, grasp the podlet by the
base, close to the pins, and pull the podlet from the sockets on the board.

5. Disconnect the cable from the board by grasping the pin connector from each
side and pulling the connection apart.

6. Remove the board from the case.

Reassembly of the probe is the reverse of the disassembly procedure. When
reassembling the probe, start with the labeled half of the case facing down. Then,
insert the board.

P6460 Data Acquisition
Probe

Unscrew the screws in each corner of the probe case.
Grasp the top and bottom halves of the probe and pull apart.

Lift the hybrid circuit-board assembly from the probe case.

PR b=

Disconnect the cable from the board by grasping the pin connector from each
side and pulling the connection apart.

Reassembly of the probe is the reverse of the disassembly procedure.

P6464 Pattern Generator ~ Use the following steps to disassemble the P6464 probe.
Probe

/'\ CAUTION. When disassembling the probe, avoid contaminating the contacts of

the hybrid circuit and its socket with dust, finger oil, etc.

1. With a flat-blade screwdriver, press the latches on the side of the P6464 probe.
2. Grasp the top and bottom halves of the probe and pull apart.

3. If you need to remove one or more of the podlets, grasp the podlet by the
base, close to the pins, and pull the podlet from the socket on the board.

4. Using a POZIDRIV screwdriver, unscrew the four screws holding the heat
sink to the hybrid.

5. Lift the heat sink and the plate underneath to expose the hybrid.

6. Disconnect the three-wide cable from J160 on the main board and J120 on
the +3 V supply board.

Reassembly of the probe is the reverse of the disassembly procedure.
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P6465 Pattern Generator

3-28

Probe

P6463/A Pattern
Generator Probe

+

NOTE. Main-board replacements do not contain the hybrid circuit. Retain the
hybrid for use in the replacement board.

Use the following steps to disassemble the P6465 probe.

NOTE. When disassembling the probe, avoid contaminating the contacts of the
hybrid circuit and its socket with dust, finger oil, etc.

1. With a flat-blade screwdriver, press the latches on the side of the P6465 probe.
2. Grasp the top and bottom halves of the probe and pull apart.

3. If you need to remove one or more of the podlets, grasp the podlet by the
base, close to the pins, and pull the podlet from the socket on the board.

4. Using a POZIDRIV screwdriver, unscrew the three screws on the top of
the plate.

5. Disconnect the two ribbon cables from the top board (Strobe board) and pull
the side of the board out.

6. Unscrew the four screws in the recessed portion of the plate.
7. Lift the plate and remove it from the main board.

8. Disconnect the cable from the board by grasping the pin connector from each
side and pulling the connection apart.

Reassembly of the probe is the reverse of the disassembly procedure.

Use the following steps to disassemble the P6463 or P6463A probe.

With a flat-blade screw driver, unlatch the latches on the side of the
P6463/A probe.

2. Remove the upper half of the probe housing and set it aside.

3. To remove the ID/Logic board (the smaller board), unscrew the four
mounting screws with a POZIDRIV screwdriver. Unplug the ID/Logic board
from the Buffer/Driver board by gently pulling the two boards apart.

CAUTION. The ID/Logic board is connected to the pod ID switch through a
two-wire cable. Take care not to stress the cable’s connections during disassem-
bly procedures. Unnecessary strain on the cable may cause damage to the cable.
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4. If necessary, free the pod ID switch from the lower probe housing by slightly
loosening the mounting nut and lifting the switch out.

5. To remove the Buffer/Driver board, gently pull up on the red and black
power leads to free them from the lower probe housing. Grasp the board and
lift it from the lower probe housing. To disconnect the cable assembly from
the Buffer/Driver board, grasp the cable assembly plug and gently pull it
straight out (note pin 1 orientation for reassembly).

6. Reassembly of the probe is the reverse of this procedure.

92A60/90 Buffer Probe  Use the following steps to disassemble the 92A60/90 Buffer Probe.

standard handling precautions for static-sensitive devices in Maintenance when

c CAUTION. Static discharge may damage the probe semiconductors. Follow the
servicing this instrument.

1. With the DAS mainframe power OFF, disconnect the lead set or probe
adapter plugged into the probe.

2. With a flat-blade screwdriver, unlatch one side of the probe. Keep that side
slightly separated while unlatching the other side of the probe.

3. Grasp the top and bottom halves of the probe and pull apart.

4. Remove the flat-ribbon cables by grasping the loose tabs and pulling
straight up.

5. Unscrew the two screws holding the circuit board to the bottom plastic case.
They are located near the probe adapter end.

6. Pull the circuit board forward and out.

Reassembly of the probe is the reverse of the disassembly procedure.

Terminals  The disassembly/reassembly procedures and other helpful service information for
the DAS terminals are found in one of the following documents:

m 9200T: 4105 Service Manual
m 9201T: 4205 Service Manual
® X Terminals: TekXpress X Terminal Series Service Manual

These manuals are not part of the DAS documentation package. Contact your
Tektronix representative to order one of these manuals.
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This chapter contains troubleshooting information for isolating failures in the
DAS mainframe to the module or board level. This troubleshooting information
includes diagnostics descriptions and troubleshooting tips for areas not tested by
the diagnostics. Terminal diagnostics are also included; refer to the 4705 Service
Manual for additional information on the 9200T, the 4205 Service Manual for
additional information on the 9201T, and the TekXpress X Terminal Service
Manual for additional information on the X terminals. (These manuals are not
part of the DAS documentation package; to obtain them, contact your local
Tektronix representative.)

Mainframe Troubleshooting Overview

Use the following steps as an overview of troubleshooting the mainframes.

1.

DAS 9200 Technician’s Reference

Ensure that all mainframe modules are correctly and installed and that all
interconnects and cables are properly connected and fully seated. Ensure that
the module installation conforms with all slot location restrictions and
module configuration guidelines.

Power up the mainframe and check that the power-supply voltages are within
specification. Also check that the media power-supply voltages are at the
media power connectors.

If the power supply does not power up, check the following:
®  Power-supply AC-line fuse

®m  Line-voltage selection

The AC-line power-cord connection
B Power-supply secondary wiring and control cable connections
B Front-panel DC power switch connection and operation

Verify that you properly connected the terminal to the mainframe Terminal
port with the recommended RS-232 cable. Check that the terminal commu-
nication parameters (such as baud rate) match the settings of the mainframe.
Also check for the proper setting of the Controller board DIP switches for
the Terminal port near the back of the mainframe.

Power up the DAS with DIP switch 1 in the up position (normal boot) and
check the back-panel LED indicators to ensure that no level O diagnostic
errors have occurred.
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6. Power on the DAS to the BOOT?> prompt (DIP switch 1 in the down

8.

position) and run the System Software File System Check and Verify hard-disk
maintenance utilities. These floppy-based utilities check if the drive is properly
formatted and if the system software is installed and uncorrupted.

Check if the Expansion mainframes are properly connected to the 92C02/03
Expansion board in the top slot of the next lower mainframe.

Check the following for all mainframes and expansion mainframes:

B Power cord/power supply configuration for the AC-line power being
used

®  The AC-line fuses

®m  Power-configuration jumper on the Controller board (for DAS 9221
mainframes)

Module Troubleshooting Overview

4-2

Use the following steps as an overview of troubleshooting the modules; detailed
troubleshooting information is included later in this section.

1.

Check that the module is properly installed according to the module
installation instructions. The installation must meet all slot-location
restrictions for the module and adjacent modules. Refer to the installation
section of the module user manual for detailed installation guidelines.

If the module fails the power-up diagnostics, check the description for the
four-digit error code from the Diagnostics menu. If the module has a
functional failure, check all connections between the DAS and the system
under test (SUT).

Check that the boards are fully seated into the backplane slot connectors. If
necessary, power down the DAS, remove the module, reseat it, and power up
the system. Verify that all probes and cables are fully seated.

If the module still fails, check if the problem is slot-related. Power down the
DAS, install the failing module into a different mainframe slot, and power
up the system. This will isolate mainframe slot-related problems.

Remove the module and inspect it for physical damage or shorted leads or
components.

Replace the module with a known-good replacement module. Check that the
replacement passes its diagnostic tests.
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7. If the module still has a problem, try the following procedure:

a. Run the file system Check and Verify utilities to check if the problem is
due to corrupted system software.

b. Remove all modules except the failing module to check if another
module is interfering with the system bus. If the module no longer fails,
reinstall the modules one-by-one to identify the cause of the problem.

c. Check that the DAS power-supply voltages are within specification.
Refer to Introduction to DAS Hardware for the allowable range of the
power-supply voltages.

d. Inspect the 540-pin connectors on the backplane for damaged, bent, or
shorted pins.

e. Replace the Controller board with a known-good board to check the
controller bus interface.

f. If the module is in an Expansion mainframe, check that the Expansion
mainframe cable assembly is properly connected to the 92C02/03
Expansion board in the top slot of the next lower mainframe. Check the
cable assembly for damage and ensure the individual cables are properly
connected. If possible, move the module to the Master mainframe to
verify the failure still occurs.

Power-On Diagnostics

The mainframe and terminal contain diagnostics that normally run when
powered on. Since the terminal provides the user interface, it should be powered
on and checked first (with the mainframe power off). After the terminal
diagnostics complete, turn on the mainframe to execute its power on diagnostics.
Refer to the section DAS Mainframe Diagnostics on page 4—15 for a description
of these diagnostic tests.

9200T Terminal ~ Two levels of diagnostics check the 9200T; they are the Power-Up Self Test and
Diagnostics  Extended Self Test. Before powering up the terminal, connect the keyboard to
the terminal.

NOTE. The DAS must not be powered on while the terminal diagnostics are
performed, so the 9200T can control the keyboard.
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Power-Up Self Test. The Power-Up Self Test runs automatically every time you
turn on the terminal or press the RESET button (see Figure 4-1). This test
checks the keyboard and the display circuitry in the 9200T. The test starts when
you turn on (or reset) the terminal and ends when the cursor appears; it takes less
than 15 seconds to run.

E Self Test

L Button

~~ Reset
Button

=

Figure 4-1: Location of SELF TEST and RESET Buttons on the 9200T Rear Panel

During the test, the light in the Caps Lock key (located in the lower-left corner of
the keyboard) flashes once. If the keyboard test fails, the light stays on and the
terminal beeps twice. A message may also appear on the screen.

If the display test fails, the terminal displays a message and beeps twice. If a
message does not appear, adjust the BRIGHTNESS knob (located on the front of
the terminal). If a message still does not appear, refer to the 4105 Service Manual.

If the Power-up Self Test does not detect any errors, the terminal displays a
blinking underscore cursor when the test completes. If the test detects an error,
follow these procedures:

1. Turn the terminal off and wait 15 seconds, then turn it back on. If the test
does not detect any errors, the terminal is operating normally.

2. If a Power-up Self Test error occurs on the second power-up, note the
message on the screen and do the following:

®m  If the message says “Keyboard Failure” or “Not Attached,” check the
keyboard cable connection on the rear of the terminal.

m  If the message says “Nonvolatile Parameters Failure — Defaults Reset,”
you may need to reset some operating parameters. Refer to the 4705
Service Manual.
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®m  [f other messages appear, refer to the 4705 Service Manual.

Extended Self Test. The Extended Self Test consists of the Power-Up Self Test and
several tests of the circuitry. It may take up to four minutes to complete. Initiate the
test by pressing the SELF TEST and RESET buttons (see Figure 4-1) as follows:

1. Press SELF TEST and hold it in while you press and release RESET.
2. Hold in SELF TEST for another two seconds, and then release it.

A white crosshair cursor blinks on the screen while the Extended Self Test is
running. After a few seconds, the terminal beeps once and the crosshair is
replaced by the following menu:

Fé Adjustment Procedures Menu
F7 Continue Self Test

F8 Exit Self Test

Selection:

Press a function key to do the following:

F6 Exits the Extended Self Test and displays the Adjustment Procedures menu. For
more information, refer to the 4105 Service Manual.

F7 Continues the Extended Self Test.

F8 Exits the Extended Self Test.

If you do not press a key within 20 seconds after the menu appears, the Extended
Self Test continues. When continuing the test, the crosshair blinks intermittently
on the screen. If the test does not detect any errors after approximately two
minutes, the crosshair disappears and the Adjustment Procedures menu appears. ,
Press function key F8 to return the underscore cursor to the screen.

NOTE. The 4105 Service Manual is not part of the DAS documentation package;
to obtain this manual, contact your Tektronix representative.
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9201T Terminal
Diagnostics

4-6

Three levels of diagnostics check the 9201T terminal: the Power-Up Self Test,
Main Self Test, and Extended Self Test. Before powering up the terminal,
connect the keyboard to the terminal.

NOTE. The DAS must not be powered on while the terminal diagnostics are
performed, so the 9201T can control the keyboard.

Power-Up Self Test. The Power-Up Self Test runs when you turn on the terminal
or press the RESET button (see Figure 4-2). This test checks the keyboard and
the display circuitry in the 9201T.

During the keyboard test, the light in the Caps Lock key blinks once and then
stays off. If the keyboard test fails, the light stays on. A message may also appear
on the screen.

If the terminal fails the test, it displays a message and beeps twice. If the
terminal beeps twice and a message does not appear, adjust the BRIGHTNESS
knob (located on the front panel).

If Power-up Self Test does not detect any errors, the terminal displays an underline
or block cursor when the test completes. If the test detects an error, the terminal lists
the error below “Self Test Error.” If an error occurs, follow these procedures:

1. Press the RESET button on the front of the terminal to rerun the Power-up
Self Test. If the test does not detect any errors, the terminal is operating
normally.

2. If an error occurs during the second Power-Up Self Test, note the message on
the screen and do the following:

®  If the message says “Keyboard Self Test failed,” check the keyboard
cable connection on the front of the terminal.

®m  If the message says “Nonvolatile Parameters Load” and “Parameters
reset to factory defaults,” you may need to reset some operating
parameters. Refer to the Tektronix 4205 Service Manual. (This manual is
not part of the DAS documentation package; to obtain this manual,
contact your Tektronix representative.)

If the error does not affect the operation of the DAS, you can use the terminal.
For example, if the copier port fails (and that port is not needed), the terminal
can be used until the problem is fixed.
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Keyboard Connector S Test Button Reset Button

Figure 4-2: Location of S TEST and RESET Buttons on the 9201T Front Panel

Main Self Test. The Main Self Test contains several tests. To check that the
terminal is functioning properly, run the following part of the test:

1. Locate the S TEST and RESET buttons on the front of the terminal. (See
Figure 4-2.)

2. Press S TEST and hold it in while you press and release RESET. Continue to
hold in S TEST for another two seconds, and then release it.

After approximately seven seconds, the keyboard beeps once and the
terminal displays the following menu:

Main Self Test Menu

F2 Self Test

F3 Continuous Self Test

F4 Self Test followed by Extended Self Test
F5 Extended Self Test Menu

Sh F1 Factory Mode Menu

F7 Redisplay Main Menu

F8 Enter Terminal Mode
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3. Press a function key to do the following:

F2 Continues the Self Test. If the test does not detect any errors after about 12
minutes, the terminal redisplays the Main-Self Test menu. At this point, you can
exit this part of the Main Self Test or continue to test the terminal.

F3 Executes the Self Test repeatedly. To exit continuous-testing mode, press the
RESET button or turn the terminal off.

F4 Cycles through the part of the Extended Self Test that is used to test the terminal
at the factory.

F5 Displays the Extended Self Test menu. You can test peripheral devices and
terminal components from this menu.

Shift-F1 Displays the Factory Mode menu, which trained service personnel use during the
manufacturing process. Refer to the Tektronix 4205 Service Manual.

F7 Blanks the screen, then redisplays the Main Self Test menu.

F8 Exits the Main Self Test and returns the terminal to normal operation.

If you do not press a function key within 20 seconds after the menu appears,
the Self Test continues.

If the test detects an error, the terminal beeps twice and displays a message. If
a message does not appear, adjust the BRIGHTNESS knob (located on the
front panel).

Extended Self Test. The Extended Self Test checks the terminal and the terminal’s
interaction with peripheral devices.

To run the Extended Self Test, you must rerun part of the Main Self Test as follows:

1. Press the S TEST button and hold it while you press and release RESET;
continue to hold in S TEST for another two seconds, then release it.
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2. Press F5 from the Main Self Test menu. The terminal displays the Extended
Self Test menu.

Extended Self Test Menu

F1 Reset Nonvolatile Parameters
(to Factory Settings)

F2 Keyboard Menu

F3 RS-232 Interface Menu

F4 Hardcopy Menu

F5 Display Pattern Menu

Sh F1 Coax Interface Test

F7 Exit Current Menu

F8 Enter Terminal Mode

Selection:

3. Press a function key to do the following:

F1

Resets all parameters to their factory default values. Do not press F1 if you want
to discard settings saved in nonvolatile memory.

F2

Displays the Keyboard menu.

F3

Displays the RS-232 menu.

F4

Displays the Hardcopy menu.

F5

Displays the Display Pattern menu.

Shift-F1

Initiates a coax interface test for terminals with the coax option.

F7

Redisplays the Main Self Test menu.

F8

Exits the Extended Self Test and returns to normal terminal operation.

NOTE. Some menu items adjust the terminal internally. For a discussion of these
parts of the Extended Self Test, refer to the Tektronix 4205 Service Manual. (To
obtain this manual, contact your Tektronix representative.)
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9202XT and 9203XT
Terminal Diagnostics

Three levels of diagnostics check the 9202XT and 9203XT terminal: the Kernel
Self Test, Extended Self Test, and Extended Self Test with Peripheral Tests.
Before powering up the terminal, connect the keyboard to the terminal;
connection information is in the DAS System User Manual.

Kernel Self Test. The Kernel Self Test runs automatically whenever the terminal is
turned on. The Kernel Self Test is a series of programs, residing in the Boot ROM,
that perform minimum hardware checks to ensure that the terminal will boot.

During the self Test programs, status and fault information is indicate by the
LED indicators on the keyboard, fault messages on the display, and ringing of
the bell. For further information, refer to the TekXpress X Terminal XP10 Series
Service Manual.

Extended Self Test. The Extended Self Test are menu driven tests that reside in
the Boot ROM. The tests a more extensive check of the terminal. The Extended
Self Test is accessed from the Boot Monitor menu using the selftest command.
Faults are indicated by the bell and on-screen messages.

To access the Extended Self Test, complete the following:

1. Press any key while the Kernel Self Test is in progress to access the Boot
Monitor menu (The Boot Monitor menu appears after the Kernel self Test is
complete.), or

Press any key after the Kernel Self Test is complete but before the boot
process is complete to access the Boot Monitor Menu.

2. Atthe BOOT> prompt, type selftest and press ENTER; the Extended Self
Test Main Menu appears as shown in Figure 4-3.

- Extended Qelf-Test Mdm Menu

I <D>lagnostlc Menu
 <L>AN Verxtlcatlon lests o
RS <M>0mt0r Pattern Menu
; - <0>pt10ns Verlﬁcatlon Menu Lo
- <T>oggle In/Out Mode

b ;<Es¢> -[Exi't Menu"v " . , ? -Se&KeyHelp '

Figure 4-3: Extended Self Test Main Menu
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For further information on the Extended Self Test Main Menu and the associated
checks, refer to the TekXpress X Terminal Service Manual.

Extended Self Test with Peripheral Tests. The Extended Self Test with Peripheral
Tests are menu driven tests that reside in software that is downloaded from the
DAS mainframe. The tests are essentially the same as the Extended Self Tests
with the added peripheral tests. The Peripheral Tests allow you to check the bell,
hardware timer, keyboard, mouse, and the RS-232 port. Faults are indicated by
the bell and on-screen messages.

To access the Extended Self Test with Peripheral Tests, complete the following:

1. Ensure that the terminal is properly connected to the DAS mainframe and
that the DIP switch 1 (leftmost DIP switch) on the System Controller board
is in the open (up) position.

Ensure that both the terminal and the mainframe are OFF.
Power on the terminal.

Press any key to interrupt the boot process and access the Boot Monitor menu.

U I

Refer to the DAS System User Manual and verify that all the network setup
parameters for both the 9202XT and the DAS mainframe are correct.

6. At the BOOT> prompt, enter the following:
a. BOOT> bpath/XP10/selftest, and press ENTER.
b. BOOT> bmethod tftp, and press ENTER.

7. Power on the DAS mainframe, and wait 2 to 3 minutes until the access lamp
on the mainframe hard disk drive stops flashing.

8. When the BOOT> prompt appears, type boot and press ENTER.

9. After the selftest programs have transferred from the DAS mainframe, the
Extended Self Test Main Menu appears (see Figure 4—4) on the terminal
display. This menu is different from the menu that appears when the
selftest command is entered from the Boot Monitor menu (see Figure 4-3)
on the terminal.
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Extended Self-Test Main Menu ——

- | <D>iagnostic Menu v
<L>AN Verification Tests
~ <M>onitor Pattern Menu

- <P>eripheral Test Menu -
<T>oggle In/Out Mode

. <Hse>-ExitMenu  ?.SeeKeyHelp

Figure 4-4: Extended Self Test Main Menu with Peripheral Tests

10. Press p, to select the Peripheral Test Menu (see Figure 4-5).

— Peripheral Test Menu ~——

|

- <H>ardware Timer
- <M>ouse
, sKSéyl)dard -
Co<R>S$232
i <T>ab'lyet7’: S

<Fsc> -ExitMenu 2. Seé’KeyTHelp

Figure 4-5: Peripheral Tests Menu

For further information, refer to the TekXpress X Terminal Service Manual.
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9204XT, 9205XT, and  The 9204XT, 9205XT, and 9206XT terminals use the following self test
9206XT Terminal  programs: the Kernel Self Test, Local Self Test, and Extended Self Test. Before
Diagnostics ~ powering up the terminal, connect the keyboard to the terminal; connection
information is in the DAS System User Manual.

Kernel Self Test. The Kernel Self Test runs automatically whenever the terminal is
turned on. The Kernel Self Test is a series of programs, residing in the Boot ROM,
that perform minimum hardware checks to ensure that the terminal will boot.

During the self Test programs, status and fault information is indicate by the LED
indicators on the keyboard, fault messages on the display, and ringing of the bell.
For further information, refer to the TekXpress X Terminal Series Service Manual.

Local Self Test. The Local Self Test is a set of tests to verify field-kit installations.
The tests are stored in the boot ROM and are executed from the Boot Monitor
menu using the selftest command. Faults are indicated by on-screen messages.

To access the Local Self Test, complete the following:

1. Press any key while the Kernel Self Test is in progress to access the Boot
Monitor menu (The Boot Monitor menu appears after the Kernel Self Test is
complete.), or

Press any key after the Kernel Self Test is complete but before the boot
process is complete to access the Boot Monitor Menu.

2. At the BOOT> prompt, type selftest and press ENTER; the Self Test Menu
appears as shown in Figure 4-6.

_ System Memory kTe}sts

Figure 4-6: Local Self Test Menu

For further information on the Local Self Test Menu and the associated checks,
refer to the TekXpress X Terminal Service Manual.
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Extended Self Test. The Extended Self Test is a set of menu driven tests that
reside in software that is downloaded from the DAS mainframe. The tests allow
you to check the bell, hardware timer, keyboard, mouse, and the RS-232 port.
Faults are indicated by the bell and on-screen messages.

To access the Extended Self Test with Peripheral Tests, complete the following:

1. Ensure that the terminal is properly connected to the DAS mainframe and
that the DIP switch 1 (leftmost DIP switch) on the System Controller board
is in the open (up) position.

Ensure that both the terminal and the mainframe are OFF.
Power on the terminal.

Press any key to interrupt the boot process and access the Boot Monitor menu.

LA S

Refer to the DAS System User Manual and verify that all the network setup
parameters for both the terminal and the mainframe are correct.

6. At the BOOT> prompt, enter the following:
a. BOOT> bpath /XP300/selftest, and press ENTER.
b. BOOT> bmethod tftp, and press ENTER.

7. Power on the mainframe, and wait 2 to 3 minutes until the access lamp on
the mainframe hard disk drive stops flashing.

8. When the BOOT> prompt appears, type boot and press ENTER.

9. After the selftest programs have transferred from the mainframe, the
Extended Self Test Main Menu (see Figure 4-7) appears on the terminal.

- Extended Self-Test Main Menu

) I <D>iagnostic Menu
- <L>AN Verification Tests
. <M>onitor Pattern Menu
“<O>ptions Verification Menu
 <P>eripheral TestMenu
- ,'<:T>'oggleln]Ol‘|tM0de : e :

 <Esc>-ExitMenu 'jiz::,*LE:CCEC‘.’E-::Se&Kéy,,Help P

Figure 4-7: Extended Self Test Main Menu
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10. Press p, to select the Peripheral Test Menu.

For further information, refer to the TekXpress X Terminal Service Manual.

DAS Mainframe = The DAS normally runs diagnostics at power on to check the major mainframe
Diagnostics  internal components, operating software, and installed modules.

Diagnostics, File System Checks, and the Boot Option Overlay. If the mainframe
has System Software Release 3, Version 1.60 and higher, you can bypass the
power-on diagnostics and file system checks by changing the settings in the Boot
Option overlay to the Diagnostics menu. The default settings are to execute
diagnostics and the file system check each time you power on the mainframe.
However, you can set up the mainframe to bypass the diagnostics and file system
checks for up to 14 days or up to five power-on cycles, which ever occurs first.
You can also set the mainframe to only run the file system check after an
abnormal power down.

There are certain conditions that require the diagnostics or file system checks to
be run. If these conditions occur, they override the selections made in the Boot
Option overlay. The conditions required for running diagnostics include the
following:

® A module failed at the last power on.

B The module configuration of the mainframe has changed (you either
removed or added a module to the mainframe).

If an abnormal power down occurs, the mainframe will always run the file
system check, regardless of the settings in the Boot Option overlay.

Information under the BOOT ACTIVITY area in the Boot Option overlay
summarizes the most recent diagnostics and file system check activity. It lists the
last time that the diagnostics were checked and the last time the files system was
checked.

NOTE. If you run the File System Check procedure from the floppy disks, the
mainframe will ignore the settings in the Boot Option overlay.

These features let the user power on the mainframe quickly without having to
wait for the power-on diagnostics or file system checks. Refer to the discussion
of the Boot Option overlay in the user manual for more information on setting
the boot options.
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Diagnostic Overview. There are two levels of diagnostics: 0 and 1. Level O first
calculates the power consumption and reports the results. It then checks the
mainframe and attached Expansion mainframes; this takes approximately 12
seconds for the DAS 9219/9220 and 6 seconds for the DAS 9221. When the
level O diagnostics are successfully completed, the mainframe displays the
message “LEVEL 0 diagnostics — complete;” then level 1 diagnostics begin.

Level 1 checks all modules installed in the mainframes; each check takes up to
10 seconds per module for the DAS 9219/9220 and 6 seconds per module for the
DAS 9221. First, level 1 diagnostics check for incorrect module configurations.
When this part of level 1 completes, the mainframe displays the message
“LEVEL 1 configuration test(s) complete.” Level 1 then runs diagnostics for
each module. If Level 1 detects errors, it reports them in the Diagnostic menu
with a FAIL message and a corresponding error code. The mainframe displays
the Diagnostics menu after it completes the power-up diagnostics and tests the
major instrument functions.

If random characters or no characters appear when you power up the system, you
may need to change the terminal’s baud rate.

Level 0 Diagnostics. Level O diagnostics detect two types of errors: soft errors and
hard errors. Usually, you can correct a soft error by reconfiguring the cards in the
mainframe or by connecting a higher-rated power cord. If the error is severe
enough (for example, board power requirements exceed power-supply limits),
the mainframe shuts off. A hard error can usually be corrected by replacing a
mainframe board, such as the Controller board.

Level 0 diagnostics displays the total power used by the modules in the
mainframes, and then checks the mainframes for functionality. Refer to
Introduction to DAS Hardware for power-cord and power-supply requirements.

If level O diagnostics do not detect an error, level 1 diagnostics begin. If level 0
detects an error, a message may appear on the terminal. In addition, LEDs on the
rear of the Controller board report an error pattern. On power-up, the LEDs
sequence to track the progress of level 0 diagnostics. These LEDs are described
in the Controller Board LEDs section.

Tables 4-1 and 4-2 list messages that you may encounter when powering on
your DAS system; the tables are mainframe specific. These tables contain only
examples of diagnostic error messages; this is not a complete list of all the
messages you may encounter. These tables also describe the messages and
suggest corrective actions.
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Table 4-1: DAS 9221 Level 0 Diagnostics Messages

Message

Description/Corrective Action

Example 1: One mainframe, no expansion mainframes.

MAINFRAME instrument modules use 637 watts.

Refer to Introduction to DAS Hardware of this manual to verify the
correct power cord/supply requirements. For assistance contact
your local Tektronix field service representative.

This is a status message; no errors are detected. This message is
displayed even though the correct power cord is connected.

Example 2: One mainframe, no expansion mainframes.

MAINFRAME instrument modules use 525 watts. Error! Shutting
down.

MAINFRAME has “Opt. 1A” which supplies 500 watts maximum.
“Opt. 1B” is minimum option required to support 700 watts. Refer
to Introduction to DAS Hardware to verify the correct power
cord/supply requirements. For assistance, contact your local
Tektronix field service representative.

NOTE. Removing 1 or more modules may bring wattage
requirements to within the limits of the power cord.

The mainframe exceeded its maximum power limit of 500 watts
and shuts down. Refer to Introduction to DAS Hardware for
information on configuring boards so they consume less power.

Example 3: One mainframe, three expansion mainframes.

MAINFRAME instrument modules use 137 watts. EXPANSION 1
instrument modules use 737 watts. EXPANSION 2 instrument
modules use 25 watts. EXPANSION 3 instrument modules use
47 watts.

Refer to Introduction to DAS Hardware to verify the correct power
cord/supply requirements. For assistance contact your local
Tektronix field service representative.

The mainframe and all expansions are within their power-con-
sumption limits.

Example 4: One mainframe, three expansion mainframes. Expansion 1 fails.

MAINFRAME instrument modules use 159 watts. EXPANSION 1
instrument modules use 757 watts. ERROR! Shutting down.

NOTE. Removing 1 or more modules may bring wattage
requirements to within the limits of the power cord.

Expansion 1 exceeded its power limit of 750 watts. All mainframes
will power down. The mainframes will not power up until you
correct the problem with expansion 1. Refer to Introduction to DAS |
Haraware for information on configuring boards so they consume
less power.

Example 5: One mainframe, three expansion mainframes. Expansion 3 does not power on.

MAINFRAME instrument modules use 137 watts. EXPANSION 1
instrument modules use 737 watts. EXPANSION 2 instrument
modules use 25 watts. EXPANSION 3 is not ready. ERROR!
Shutting down.

Expansion 3 did not power on. All mainframes will power down.
Check Expansion 3 power plug and fuse, or check that the
interconnect is properly connected. The Expansion Slave board in
Expansion 3 could be faulty.
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Table 4-1: DAS 9221 Level 0 Diagnostics Messages (Cont.)

Message

Description/Corrective Action

Example 6: One mainframe, three expansion mainframes. Expansion 2 has a power or fan failure.

MAINFRAME instrument modules use 137 watts. EXPANSION 1
instrument modules use 737 watts. EXPANSION 2 instrument
modules use 25 watts. EXPANSION 3 instrument modules use
47 watts.

Refer to Introduction to DAS Hardware to verify the correct power
cord/supply requirements. For assistance contact your local
Tektronix field service representative.

EXPANSION 2 POWER FAIL! Error! shutting down.

Diagnostics added the total power consumption in the Master
mainframe and each Expansion, and determined that they are
within their power limits. During testing of the Master mainframe,
Expansion 2 reported a failure (either a fan or a power-supply
failure). All mainframes power down. No mainframe will power up
until Expansion 2 is repaired or removed from the system. To
determine if the fans (mainframe fan or power-supply fan) have
failed, perform the corrective actions for FAN FAIL! in Table 4-3.
To determine if the power supply has failed, perform the corrective
actions for POWER FAIL! in Table 4-3.

Table 4-2: DAS 9219/92200 Level 0 Diagnostics Messages

Message

Description/Corrective Action

Example 1: One mainframe, no expansion mainframes.

MAINFRAME instrument modules use 637 watts.

Refer to Introduction to DAS Hardware for the correct power
cord/supply requirements.

This is a status message; no errors are detected. This power-cord
message is displayed even though the correct power cord is
connected.

Example 2: One mainframe, no expansion mainframes.

MAINFRAME instrument modules use 725 watts. Error! Shutting
down.

The mainframe exceeded its maximum power limit of 700 watts
and shuts down. Refer to Introduction to DAS Hardware for
information on configuring boards so they consume less power.

Example 3: One mainframe, three expansion mainframes.

MAINFRAME instrument modules use 137 watts. EXPANSION 1
instrument modules use 737 watts. EXPANSION 2 instrument
modules use 25 watts. EXPANSION 3 instrument modules use
47 watts.

Refer to Introduction to DAS Hardware for the correct power
cord/supply requirements.

The Master mainframe and all Expansion mainframes are within
their power-consumption limits.

Example 4: One mainframe, three expansion mainframes. Expansion 1 fails.

MAINFRAME instrument modules use 159 watts. EXPANSION 1
instrument modules use 757 watts. ERROR! Shutting down.

Expansion 1 exceeded its power limit of 750 watts. All mainframes
will power down. The mainframes will not power up until you
correct the problem with Expansion 1. Refer to Introduction to
DAS Hardware for information on configuring boards so they
consume less power.

Example 5: One mainframe, three expansion mainframes. Expansion 3 does not power on.

MAINFRAME instrument modules use 137 watts. EXPANSION 1
instrument modules use 737 watts. EXPANSION 2 instrument
modules use 25 watts. EXPANSION 3 is not ready. ERROR!
Shutting down.

Expansion 3 did not power on. All mainframes will power down.
Check Expansion 3 power plug and fuse, or check that the /
interconnect is properly connected. The Expansion Slave board in
Expansion 3 could be faulty.

4-18
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Table 4-2: DAS 9219/92200 Level 0 Diagnostics Messages (Cont.)

Message

Description/Corrective Action

Example 6: One mainframe, three expansion mainframes. Expansion 2 has a power or fan failure.

MAINFRAME instrument modules use 137 watts. EXPANSION 1
instrument modules use 737 watts. EXPANSION 2 instrument
modules use 25 watts. EXPANSION 3 instrument modules use
47 watts.

Refer to Introduction to DAS Hardware for the correct power
cord/supply requirements.

EXPANSION 2 POWER FAIL! Error! shutting down.

Diagnostics added the total power consumption in the Master
mainframe and each Expansion, and determined that they are
within their power limits. During testing of the Master mainframe,
Expansion 2 reported a failure (either a fan or a power-supply
failure). All mainframes power down. No mainframe will power up
until Expansion 2 is repaired or removed from the system. To
determine if the fans (mainframe fan or power-supply fan) have
failed, perform the corrective actions for FAN FAIL! in Table 4-3.
To determine if the power supply has failed, perform the corrective
actions for POWER FAIL! in Table 4-3.

Table 4-3 lists error messages and corrective actions for DAS mainframes.

Table 4-3: Error Messages for DAS Mainframes

Message

Description/Corrective Action

POWER FAIL!

Check the power cord connection and the mainframe’s fuse on the back panel.
Dropped cycles in the power source also cause this message. If all of these
actions fail to correct the problem, replace the power supply.

FAN FAIL!

The mainframe fan or power-supply fan may have a problem, so the mainframe
may overheat. Remove the top cover and check that cables are not blocking
airflow from either fan. Visually check that the card-cage fan and power-supply
fan is turning. Check that W866 is connected to the mainframe fan. Partially
remove the W865 connector from the card-cage fan, so you can measure the
voltage across it with a digital voltmeter. It should measure between

16 VDC-32 VDC. If it doesn't, replace the power supply.

Switch OFF

The On/Standby switch, located on the front panel, is in the Standby (Off)
position. If the switch is ON, the power supply, power switch, or the Controller
board may be faulty.

WARNING! RS-232 PORT FAILURE

Level 0 diagnostics check each RS-232 port up to the hardware drivers, but not
beyond them. If the Terminal port fails, the mainframe stops the diagnostic tests.
If the Host or Auxiliary ports fail, this message appears and the Controller board
LEDs display a troubleshooting code for about three seconds. Refer to Tables
4-4 and 4-5 for a description of the LED error codes.

memory address=nnnnnnnn
memory value =nnnnnnnn

The nnnnnnnn in the memory address field is an eight-digit hex number. For
DAS 9219/9220, numbers from 0 through 1FFFFC indicate a Memory board failure
and numbers from 810000 through 813FFC indicate a Controller board failure. The
number in the memory value field indicates the value at the memory address.

(DAS 92E9 Only)
EXPANSION X POWER FAIL! Error! shutting down.

A failure occurred in an Expansion mainframe; X indicates which Expansion
mainframe failed (2, 3, or 4). Check the power supply/power source or
mainframe fan. All mainframes power down. No mainframe will power up until
the failed Expansion mainframe is repaired or disconnected from the system.

hard panic — unknown type of floppy interrupt

Check the floppy drive hardware.

DAS 9200 Technician’s Reference
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Table 4-3: Error Messages for DAS Mainframes (Cont.)

Message

Description/Corrective Action

hard panic - floppy interrupf with no buffer queued Check the floppy drive hardware.

soft panic — Inode overflow:

The hard or floppy disk does not have any more room for storage.

soft panic - Inode address greater than 2 exp 24 The file is too big.

clock lost count

This is not a serious error. If it happens repeatedly, check the Controller board
or modules.

failure to reboot from ROM

Problems with ROM or the hard disk could cause this problem.

file descriptor ...

Usually indicates an interprocess-communication problem between the system
manager and the menu you were using. Cycle power or rebuild operating-sys-
tem software to recover from the problem.

Supervisor trap

RAM or a kernel from the disk is bad.

Supervisor bus error exception

RAM or hardware bus (such as the hard disk) problem.

Supervisor address error exception

RAM or hardware bus (such as the hard disk) problem.

Drive is not bad block formatted

Reformat drive, make the file system, and reinstall software. May not be able to
access the drive.

Unable to read (write) bit map

Reformat drive, make the file system, and reinstall software. You may not be
able to access the hard disk drive.

Hard disk error x—xx

A problem has occurred with the hard disk drive or with files on the drive. You
may not be able to access the hard disk drive. Reformat drive, make the file
system, and reinstall software.

0S: message SDO:

Cycle the power on the mainframe and run the file system Check and Verify.

Winchester interrupt with no buffer queued Check the ST506 Interface controller. (DAS 9219/9220 only)

Unable to replace bad block

The hard disk does not function. There are not enough replacements for the
bad blocks.

4-20

Controller Board LEDs. If level O diagnostics detect an error, the mainframe may
pause indefinitely without displaying a message on the terminal. In this case, the
set of 10 bar-graph LEDs (0-9) on the rear of the Controller board indicates the
fault; you can view the LEDs through the rear of the card cage. These LEDs
track the progress of level O diagnostics and will halt when an error occurs. The
last state of these LEDs before shutdown indicates the fault.

NOTE. Several other surface-mounted device (SMD) LEDs are visible on the
DAS 9221. These are processor-status indicators used during instrument
manufacture and module repair.
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For the DAS 9219/9220, LEDs 0-7 are ordinarily OFF after successfully
completing the power-up diagnostics. For the DAS 9221, LEDs 0-7 display a
“scanning” pattern after successfully completing the power-up diagnostics. This
scanning pattern indicates that the CPU is operating normally. The scanning pattern
may be briefly interrupted based on the operating mode. Table 44 lists the LED
error codes for the DAS 9221; Tables 4-5 and 4-6 list the codes for the

DAS 9219/9220.

NOTE. LEDs 0-7 are in hexadecimal code, with the least significant bit at the far
left as you face the rear of the mainframe.

The level O tests are not necessarily run sequentially. Individual codes within a
set of 16s (hex) are run sequentially; however, sets are not run sequentially. For
example, 33 always comes before 34; but the 70s may come before the 30s.

If the level 0 diagnostics do not detect an error, LEDs 0-9 indicate the status of
the three power-supply voltages as follows:

m  [f any of LEDs 0-7 are lit, the +5 V supply is present

m  IfLED 8is lit, the + and —17.5 V supplies are present

®  If LED 9 is lit, the 43 V current-sink supply is present

NOTE. You can verify the presence of the power-supply voltages by checking the test
pads at J890 on the top-front of the Backplane board with a digital voltmeter.

Table 4-4: LED Diagnostic Errors for DAS 9221

Error Codes Possible Failures Other than
T Test Functions Controller Board
FF Reset asserted power supply

00 Level 0 diagnostics complete

01 BOOTROM checksummed none

1X NVRAM none

20 VoltAmps summation a module in a slot
30 Enable PFail exception power supply

31 Enable xBint2 exception a module in a slot
33 Systemclock none

34 Enable Hard/Floppy disk, I/O exception | Expansion |/O

35 Enable xBINT1 exception a module in a slot
38-3B Communication port interrupts none

DAS 9200 Technician’s Reference
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Table 4-4: LED Diagnostic Errors for DAS 9221 (Cont.)

Error Codes Possible Failures Other than
T Test Functions Controller Board

3F Enable xBint0 exception a module in a slot

40 - 47 Communication port registers none

48-4B Communication port transmit none

4C - 4F Communication port receive none

5X MMU registers none

6X £ DRAM none

63 Fan fail power supply/fan

66 Exception vector move none

70-71 Floppy disk registers floppy disk

73-74 8K buffer RAM/alignment none

TA-7D Floppy Disk Controller IC/interrupt none

9X MMU operation none

Al Calendar access none

A2 No clock movement none

A3 Clock movement is wrong none

Ad 10 s clock period none

BO MMU registers disable none

B1 MMU registers address none

CX SCSl testing SCSl drive

F3 Unexpected Bus Error mainframe memory module
F7 BINTx exception amodule in a slot

F8 Spurious exception amodule in a slot

F9 Undefined exception none

FD Expansion Power/Fan fail exception Expansion power supply or card

cage fan power line has dropped
phases 92C02/03

T X=“Don’t Care”
T Except error codes 63 and 66
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Table 4-5: DAS 9219/9220 Controller Board LED Diagnostic Errors

Possible Failures Other

Error Codes T Test Functions than Controller Board
FF Reset asserted power supply

01 Even BOOTROM checksummed none

02 Odd BOOTROM checksummed none

1X NVRAM none

20 VoltAmps summation amodule in a slot

30 Enable PFail exception power supply

31 Enable xBint2 exception a module in a slot

32 Clock/Calendar none

33 System clock/Timer compare none

34 Enable Hard/Floppy disk, I/O exception Expansion I/0

35 Enable xBINT1 exception a module in a slot

3F Enable xBint0 exception a module in a slot

63 Enable Turnoff exception power supply

70-72 Hard/Floppy disk registers hard disk

74-74 8K buffer RAM/alignment none

75-79 Hard Disk Controller IC/interrupt none

7A-7D Floppy Disk Controller IC/interrupt none

80 Time base 500 s chain none

81 Time base 1 ms chain none

82-83 Time base TSx none

84 -87 Time base TB0O - TB3 none

F3 Unexpected bus error mainframe memory module
F7 BINTx exception a module in a slot

F8 Spurious exception amodule in a slot

F9 Undefined exception none

FD Expansion Power/Fan fail exception Expansion power supply or

card cage fan power line has
dropped phases 92C02/03

T X=“Don’t Care”
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Table 4-6: DAS 9219/9220 Memory Board Diagnostic Errors

Possible Failures Other
Error Codes Test Functions than Memory Board
38-3B Communication ports’ interrupts Mainframe Controller
40-47 Communication ports’ registers Mainframe Controller
48 -4B Communication ports’ transmit Mainframe Controller
4C - 4F Communication ports’ receive Mainframe Controller
5X MMU registers Mainframe Controller
6X T 1 DRAM Mainframe Controller
9X MMU operation Mainframe Controller

1T Except Controller-board error codes 63

1 Error code 66 occurs if DIP switch #1 is in the down position. (Refer to the DIP
Switches on the Controller Board on page 4-45.)

Diagnostics menu. The Diagnostics menu lists the major system components (the
master mainframe, any attached expansion mainframes, and media drives) and
reports the status of each component at power-on. This menu also displays a
summary and brief description of the modules installed in each mainframe, the
software version currently installed, the date and time, and some general user
information.

In earlier versions of the system software the Diagnostics menu was known as
the Power Up menu. Some of the major features of the Diagnostics Menu
include the following information:

B The name of the mainframe, such as Mainframe, Expansion 1, Expansion 2,
and Expansion 3. Expansion mainframes and media drives are only listed if
they are connected.

® A summary of the modules installed in each slot of the specified mainframe.
The Master mainframe has slots 0, 1, and 8 reserved for specific boards (the
Memory board is in slot 1 for the DAS 9219/9220); slots 2—7 accept any
DAS module. Expansion mainframes provide additional slots, so the total
number of slots varies with the number of Expansion mainframes. You
cannot select this field; it is only for information.

®  The results of diagnostic testing (done at power-on) with a PASS, FAIL, or
No S/W message. FAIL messages include a four-digit error code (refer to
Diagnostics menu Error Codes). The No S/W message indicates that the
module software is not installed (refer to the Version menu for a list of the
installed software). You cannot select this field; it is only for information.
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8 The current date and time. You may change these values in an overlay
accessed by function key F5: SET TIME. (See the DAS System User Manual
for more information on this overlay.)

®m  The version number of the software currently loaded on the mainframe hard
disk drive. You cannot select this field; it is only for information.

®  The conditions surrounding the last power-down, such as Normal, Software,
Power Failure, Unexpected, and Fan Failure. (Refer to Table 4-7 for more
information on these messages.) You cannot select this field.

The Previous Shutdown field in the Diagnostics menu indicates how the
mainframe last powered down. Table 4-7 lists and explains these messages.

Table 4-7: Previous Shutdown Field Messages

Message

Explanation

Normal

The last system shutdown resulted from pushing the front-panel
power switch to the OFF position. This is the correct way to
power-down. All open files and interprocess communication channels
close properly.

Hard OS Failure

The last system shutdown resulted from a fatal error detected by the
operating system from a hardware or software failure.

This power-down may corrupt the hard disk file system. For information
on checking and rebuilding the file system refer to Loading DAS
System Software. (Check for manual changes at the back of this
manual to verify that the information has not been updated.)

Software

The last system shutdown resulted from depleted system resources,
such as hard disk space or memory. This power-down may corrupt
the hard disk file system. For information on checking and rebuilding
the file system refer to Loading DAS System Software. (Check for
manual changes at the back of this manual to verify that the
information has not been updated.)

Power Failure

The last system shutdown resulted from loss of AC power (e.g.,
power cord disconnected from the power source). Files remain open,
resulting in a loss of disk space. For information on checking and
rebuilding the file system refer to Loading DAS System Software.
(Check for manual changes at the back of this manual to verify that
the information has not been updated.)

Unexpected

The last system shutdown resulted from unknown causes. The
operating system assumes this mode at power on. This power-down
may corrupt the disk file system. For information on checking and
rebuilding the file system refer to Loading DAS System Software.
(Check for manual changes at the back of this manual to verify that
the information has not been updated.)

Fan Failure

The last system shutdown resulted from either a mainframe fan
failure, a power-supply fan failure, or an over-temperature condition.
This power-down does not corrupt the disk file system.
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Level 1 Diagnostics. After the mainframe completes level O diagnostics, level 1
diagnostics check for incorrect module configurations. This test checks that the
installed boards are in legal slots. If this test fails, the terminal displays the message
“FATAL: Configuration error in slot (#),” where # indicates the first slot number
with the error. Some modules display configuration errors. The test does not display
additional configuration errors until you correct the first error. For information on
installing modules in the mainframe, refer to the DAS System User Manual.

After each FATAL message, the terminal displays the message “System going
down” and the mainframe powers down. When you correct the problem and the
DAS is powered up again, the configuration test reruns. When this part of level 1
completes successfully, the terminal displays the message “LEVEL 1 Configura-
tion test(s) complete.”

After level 1 completes the configuration tests, it checks the Event and Correlation
buses and installed modules. If the buses or modules fail, the Diagnostics menu
displays a FAIL message and error code when the level 1 diagnostics finish.

Diagnostics menu Error Codes. Diagnostic provides a PASS, FAIL or No S/W
message for every module in the mainframe and any attached expansion
mainframes. If a FAIL message appears, a four-digit error code also appears as
an index to additional information describing the failure. The first digit in the
error code indicates the type of error:

1 Diagnostics were not performed on that module.
2 Module operation is still possible but specifications are no longer guaranteed.
3-7 Unused codes, so they should not be displayed.
8 The module hardware is incompatible with the module software version. (This

number only appears for DAS systems with mainframe software releases prior to
Release 2, Version 1.00. Number 8 is unused on newer software releases.) You
cannot operate a DAS module with an error code of 8.

System operation is possible, but operation of the module is not possible.

C The problem affects other parts of the system; operation of the module is not possible
and the DAS shuts down. Prior to shutdown, the mainframe displays the message
“FATAL: Hardware Error’ along with the failed module’s slot number and error code.

If “No S/W” appears in place of a PASS or FAIL message, the installed module
does not have any software installed on the hard disk. Refer to the Version menu
to display a list of the installed software. If you want to install the software for
your module, refer to the procedures listed later in this section.

Tables 4-8 to 4—18 list error codes for mainframe and module failures. Because
the 92LLANSE module connects directly to the DAS 9221 Controller board, any
diagnostics errors for the 92L ANSE module are reported as errors for the
controller board (see Table 4-10).
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Table 4-8: DAS 9219/9220 Controller Board Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name Mainframe Controller Board

X00X EVENT/CORRELATION LINES Any card that uses the Event/Cor-
relation lines

X000 Start Lines

X001 Event Lines

X002

Table 4-9: DAS 9219/9220 8 Mbyte Memory Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name Memory Board
X00X FAST MEMORY CHECK Main Controller
X000 Access Memory Main Controller
X001 Fast memory write/read Main Controller
X002 Parity path Main Controller

Table 4-10: DAS 9221 Controller Board Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name Mainframe Controller Board

X00X EVENT/CORRELATION LINES Any card that uses the Event/Cor-
relation lines

X000 Start Lines

X001 Event Lines

X002 Correlation Lines

X10X TIMEBASE CHECKS

X100 Time base Chain

X101 Time base 4

X102 Time base 1

X103 Time base 2

X104 Time base 3

X20X FAST MEMORY CHECK

X200 Access Memory

X201 Fast memory write/read (2-16 M)
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Table 4-10: DAS 9221 Controller Board Diagnostic Error Codes (Cont.)

Possible Failures Other than
Error Codes Test Name Mainframe Controller Board
X202 Parity path
X30X 92L ANSE MODULE CHECKS 92L ANSE Module
X300 Hardware Present 92L ANSE Module
X301 Control-Status Register 92LANSE Module
X302 Discrete I/O Register 92L ANSE Module
X303 ID ROM 92LANSE Module
X304 RAM 92LANSE Module
X305 Lance Chip Registers 92L ANSE Module
X306 Lance Chip Initialization 92LANSE Module
X307 Internal Loopback 92LANSE Module

92A60/90 Configuration Errors. The 92A60/90 modules display additional
information when configuration errors exist. Errors occur if the modules are
installed in an incorrect order or if the buffer probe is connected to the Controller
board incorrectly.

If a 92A60M (or 92A90M) board is not installed in the slot preceding a 92A60C
(or 92A90C) board, the test displays the message “Preceding slot has card that
may damage 92A60C (or 92A90C) controller card.” If a 92A60C (or 92A90C)
board is not installed in the slot following a 92A60M (or 92A90M) board, the
test displays the message “Next higher slot has card that may damage 92A60M
(or 92A90M) memory card.”

NOTE. The diagnostics do not display the 92A60/90 messages if the preceding or
following slot is empty. Diagnostics only check for problems that could damage
the 92A60/90. Since an empty slot does not damage the board, the test does not
display a message. Also, when a 92A90C board is adjacent to a 92A60M board
or a 92A60C board is adjacent to a 92A90M board, the test does not display
these messages.

If a buffer probe cable is incorrectly attached to a 92A60C or 92A90C Controller
board, the DAS prevents the use of that module and displays the message
“Buffer probe connections may damage A60 (or A90) Controller card.” Refer to
the 92A60/90 User Manual for a description of connecting the buffer probe.

Tables 4—-11 and 412 list the 92A60/90 error codes.
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Table 4-11: 92A60/90/60D/90D Controller Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name 92A60/90 Controller

X00X INSTRUMENT CONTROL BLOCK

X000 Programmatic Control

X001 Event Bus Control Event Lines 1-4

X10X CLOCK GENERATOR BLOCK

X100 Jumper Position

X101 Register Parity

X102 Gate Array/RAM Bus Interface

X103 RAM March

X104 State/Login Phase Selection

X20X MEMORY CONTROL BLOCK

X200 Memory Address Register T 92A60/90M, Application Bus

X201 Timestamp Counter 1 92A60/90M, Application Bus

X202 Post-Trig Delay Counter T 92A60/90M, Application Bus

X30X REAL-TIME CONTROLLER BLOCK

X300 RTC RAM

X301 Word Recognizer ICs

X302 Word Recognizer 1-8 Events

X303 State/Flag Events 92A60/90M, Application Bus

X304 Event Bus Interface 92A60/90M, Application Bus, Event
Lines 1-16

X305 Counter/Timer Register

X306 Counter Operation

X307 Timer Operation 92A60/90M Timestamp Counter,
9200 Time bases 0-3, Application
Bus

X308 Counter/Timer Event

X40X ACQUISITION DATA PATH BLOCK

X400 Word Recognizer 1-8 Data Path 92A60/90M, Application Bus

X401 Word Recognizer 9-16 Data Path 92A60/90M, Application Bus

X402 Data Range Recognizer 1-2 Path 92A60/90M, Application Bus

X403 Address Range Recognizer 1-2 Path | 92A60/90M, Application Bus

T These circuits reside on the 92A60/90 Memory board.
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Table 4-12: 92A60/90/60D/90D Memory Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name 92A60/90 Memory

X00X ACQUISITION MEMORY BLOCK

X000 Bank Select Test 92A60/90C,

X001 RAM March 92A60/90C, Application Bus

92A96 and 92C96 Configuration Errors. The 92A96 and 92C96 Modules display
additional information when errors occur. Table 4—13 lists the possible errors.
Refer to the 92496 & 92C96 Module User Manual for more information on

these errors.

Table 4-13: 92A96 and 92C96 Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name Module
X00X ACQUISITION MEMORY
X000 Mem Full Bit

X001 Ripple MAR

X002 MAR TC Carry

X003 Bank Select

X004 AcqRAM Banks 0 & 2
X005 AcqRAM Banks 1 & 3
X10X TIMESTAMP

X100 Gray to Binary

X101 TStamp Rollover
X102 TSReset/FastClk
X20X CSM

X200 CSM RAM

X201 START + Clock Paths
X202 Async Clock Select
X30X RTC

X300 RTC Array Access
X301 State RAM

X302 Clock Counters

X303 Microcode

X304 Cal. mode Acquire
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Table 4-13: 92A96 and 92C96 Diagnostic Error Codes (Cont.)

Possible Failures Other than

Error Codes Test Name Module

X305 CRE Event

X306 Events Out Any DAS card
X307 Events In Any DAS card or DAS Controller
X40X WORD RECOGNIZERS

X400 RTC WR Events

X401 Address Recognizer Inputs

X402 Data Recognizer Inputs

X403 Control Recognizer Inputs

X404 Address Recognizer Events

X405 Data Recognizer Events

X406 Control Recognizer Events

92HS8 Configuration Errors. The 92HS8 Modules display additional information
when configuration errors exist. If the 92HS8 cabinet is not receiving power
when it is attached to the 92HS8 Master (or 92HS8E Expander) interface board,
the test displays the message “Attached cabinet is unpowered.” If the slot
adjacent (higher) to the 92HS8 Master interface contains a board other than a
92HS8E Expander board, the test displays the message “Succeeding slot has card
other than 92HSS8E Expander.”
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Table 4—14 lists the 92HS8/8E error codes.

Table 4-14: 92HS8/8E Diagnostic Error Codes

4-32

Possible Failures Other than
Error Codes Test Name 92HS8/8E
X00X 92HS8/8E INTERFACE
X000 92HSB8/8E Status
X001 Event Lines Any cards with Events
X002 Correlation Lines Any card with Correlation
X003 CMOS RAM
PODD PODC
X10X  X60X | SAMPLE & HOLD
X100 X600 | Login Status Cable from cabinet to interface
X101 X601 DAC RAM
X20X  X70X | WORD RECOGNIZERS
X200 X700 | A Word Recognizer Events
X201 X701 | B Word Recognizer Event
X202 X702 | Glitch Delay Filter
X203 X703 | Events Detector
X204 X704 | Glitch Detector
X30X  X80X | TRIGGER SEQUENCER
X300 X800 | StartSelect
X301 X801 | Trigger State
X302 X802 | Arms Select
X303 X803 | Assert Manual Arms Any card with Events
X304 X804 | Assert Event Arms Any card with Events
X305 X805 | Word Recognizer Event Path
X306 X806 | Trigger/Delay Counter Modes
X307 X807 | Run Trigger/Delay Counter
X308 X808 | 92HSS8/8E Time Base
X40X  X90X | ACQUISITION MEMORY
X400 X900 | Load Address Counters
X401 X901 | Run Address Counters
X402 X902 | Bank Select Generator
X403 X903 | Select2 GHz Mode
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Table 4-14: 92HS8/8E Diagnostic Error Codes (Cont.)

Test Name

Possible Failures Other than
92HS8/8E

Divide-By-Four Generator

Memory Data Bit Independence

SYSTEMS

92HS8 Interface Clock Phase

External Clock Cables

92HS8 Interface Time Base

External Clock Cables

Error Codes

X404 X904
X405 X905
X50X  XAOX
X500  XA00
X501 XAO01
X502  XAD2

Attached Data Probes

Data Probes

Table 4-15: 92516/92SX109 Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name 92516/925X109
X000 Clk Path - clock 9200 System time base
X100 Program Counter Load

X101 Program Counter Increment
X102 Stack Load

X103 Stack Increment

X200 S16 Memory - Bit Write

X201 516 Memory — Memory Address
X202 516 Memory — Memory Test
X300 Reg. A —Load Mode

X301 Reg. A—Incr. Mode

X302 Reg. A - Decr. Mode

X400 Reg. B - Load Mode

X401 Reg. B - Incr. Mode

X402 Reg. B — Decr. Mode

X500 Instruction — Advance / Jump
X501 Instruction - Irq

X502 Instruction — Repeat

X503 Instruction - If Key

X504 Instruction — If Ext

X600 Output Lines - Output
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Table 4-15: 92516/925X109 Diagnostic Error Codes (Cont.)

Possible Failures Other than

Error Codes Test Name , 92516/925X109
X700 Low speed Events — Event Output/ | Main Controller board
Input
X701 Low speed Events — Start/Stop Main Controller board
Control
X800 Probe ID and interface Failed, unidentified, or incorrect

probe

Table 4-16: 92532/92SX118 Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name 925832/92SX118

X0XX Vector Address Generator

X1XX Loop Counter

X2XX Vector RAM

X202 Pattern Mem — Walk 1 with 20 ns clk | 9200 Time Base 1 (Controller board)

X203 Pattern Mem — Walk 0 with 20 ns clk | 9200 Time Base 1 (Controller board)
Check 92832 terminator jumpers

X30X Clock Selector 9200 Time Base 0-3 (Controller
board)

X40X Start Flip Flop 9200 Event 1-4

X500 Pod A Inhibit

X501 Pod B Inhibit

X502 Pod C Inhibit

X503 Pod D Inhibit

X504 Internal Inhibit Switch

X60X Probe Interface Failed Probe

X70X Bus Interface to 92516 92516, 92S32s or the Application

Bus (Controller board)
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Table 4-17: 92A16/16E Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name 92A16/16E
XOXX DAC Memory
X100 Acq Memory — Address counter
X101 Acg Memory - Delay counter
X102 Acg Memory - “Ones’
X103 Acq Memory - “Zeros”
X104 Acq Memory - Data independence
X105 Acq Memory — Address indepen-
dence
X2XX Login Acquisition
X300 Word Recognizers
X301 Edge Recognizer
X400 Glitch Recognizer
X401 Glitch Acquisition
X5XX T HSC to Slow Interacts Event lines 3-11
X6XX T HSC to Timer/Counters
X7TXX T HSC to Memory
X8XX Complete Acquisition including Clock

Path

1 The 92A16E does not use these tests.
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Table 4-18: 92C01/02/03 Diagnostic Error Codes

Possible Failures Other than

Error Codes Test Name 92C01/02/03
X00X t EXPANSION BUS COMMUNICA-
TIONS (92C02/03 only)
8000 t expansion read/write Expansion Slave
X10X T EVENT/CORRELATION LINES
(92C02/03 only)
X100 t event/correlation lines Expansion Slave, A card in a slot of
current expansion mainframe
X20X t TIME BASES (92C02/03 only)
X200 T time base chains Expansion Slave
X201 time base 0 Expansion Slave
X202 1 time base 1 Expansion Slave
X203 1 time base 2 Expansion Slave
X204 1 time base 3 Expansion Slave
X30X DDMA (92C01/02 only)
X300 DMA registers Main Controller board
X301 DMA memory swap
X302 DMA interrupts Main Controller Expansion Slave
X40X GPIB (92C01/02 only)
X400 GPIB register Main Controller board
X50X SCSI (92C02 only)
X500 SCSlI register
X60X t ALT SCSI (92C02/03) Expansion Slave
X600 t alt SCSI register

T The Diagnostics menu reports these errors against the 92E9 Expansion Slave board.
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92LAN Diagnostics

92L AN has diagnostic firmware that executes at system power on. The 92LAN
Module on-board ROM stores the code for these diagnostic tests. The 92LAN
diagnostics tests consist of two groups of tests: the controller test and the shared
memory tests.

On system power on, the 92LLAN controller executes its diagnostics. As these
tests execute, the 7-segment display located on the left-rear of the 92LLAN board
displays a series of patterns. If any tests fails, the display’s decimal point lights
and an F character is displayed after all tests finish. If all tests pass, a P character
is displayed after all tests finish.

During a power-up sequence, 92LLAN diagnostic tests are partially or fully executed
several times due to occasional reset activity during level O and level 1 diagnostics.

NOTE. Due to time restrictions, some 92LAN diagnostics tests do not run at
power-up. For information on accessing and executing these tests, refer to the
Extended Diagnostics information in this section.

The DAS controller runs four additional tests to check the LAN board’s
shared-RAM interface during level 1 diagnostics.

If the power-up diagnostics do not detect errors, the 92LAN loads its RAM-
based operating system. The mainframe system controller supplies this LAN
Operating System (LANOS) from the hard disk drive via the shared-RAM. The
68000 reads the LANOS from shared-RAM, writes it into its own bank of
support RAM, and executes LANOS.

When LANOS is running, it resets the 7-segment display to zero and uses the
display as an ethernet-packet counter. This counter increments by one for each
packet addressed to the 92LLAN. When the 92L AN board is idle, the display
shows the packet counter incrementing. This is caused by network broadcast
messages, such as ARP requests, and is normal; all hosts on the network must
pay attention to these.

The 92LAN board also contains a 10-segment bar-graph display. The bar nearest
the 92LAN board’s outside edge is segment 1. Segments are numbered sequen-
tially through segment 10 at the opposite end. Table 4—19 describes the function
of each segment.
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Error Codes

Table 4-19: Diagnostic Bar Codes

Segment Description

1 This segment lights during power-up diagnostics. It stays lit after the
mainframe boots UNIX, only if a LAN diagnostic test fails. If all tests pass,
this bar is not lit when the Diagnostics menu displays.

2-8 These segments are currently not used.

9 This segment is the 92LAN processor “heartbeat.” It flashes about once every
1.5 seconds after the diagnostics pass and the mainframe boots UNIX.

10 This segment is the interrupt output from the LAN coprocessor. A lit bar
indicates that the coprocessor is interrupting the LAN controller.

After all 92LAN and mainframe system diagnostics finish, the system runs the
file-system check and starts UNIX.

To support the 92LAN ftp, rsh, and rcp functions, the system software contains the
two daemons: ftpd and rshd. These daemons start after the file-system checks
complete.

The ftpd and rshd daemons are software processes that monitor the 92LAN
interface for requests and then service those requests. If any 92LLAN diagnostic
tests fail, these daemons do not start and the message “lanload: lan diagnostics
indicate failure” displays. When the daemons start during the power-up
sequence, the following power-up messages display:

starting daemons
ftpd daemon started
rshd daemon started

After the daemon messages, the terminal displays the system Diagnostics menu.

The system Diagnostics menu displays the 92L AN status as either PASS or FAIL
followed by a four-digit error code. The 92L AN disables after any power-up
diagnostic failure.

Even though the Diagnostics menu shows a PASS condition, some conditions
may still prevent you from communicating via the 92LAN. For more informa-
tion on these conditions, refer to the section Communications Problem Guide.

Table 4-20 explains the Diagnostics menu’s four-digit diagnostic error codes for
five controller tests. Table 4-21 shows the error codes for four shared-memory tests.

DAS 9200 Technician’s Reference



Troubleshooting

92LAN Boot-Up Status

DAS 9200 Technician’s Reference

Table 4-20: Power-On LAN Controller Tests

Test Group Name Diagnostic Error Code
Power-up Timeout 9000
92LAN Kernel 9001
92LANSRAM 9002
921 AN82586 9003
92LAN Bus or DUART 9004
92LAN DRAM 9005

Table 4-21: Shared-Memory Tests

Test Group Name Diagnostic Error Code
Checksum 9100
Bit Independence (16 bit) 9101
Memory Test (byte) 9102
Memory Test (long word) 9103

After the system power-up, the 92LAN Overlay of the system’s Communication
menu provides additional diagnostic information.

The LAN Boot field in the overlay-status section indicates the current 92LAN
status. This field displays a message, such as “LAN cable not connected, ”
indicating that the 92LAN is not connected to the network correctly. For more
information on these messages, refer to BOOT Messages in Disassembly/Reas-
sembly Procedures of the 92LAN User Installation Manual.

The LAN Diag Word field in the overlay-status section indicates the pass/failure
result of each ROM-based diagnostic test run by the 92LAN controller. The

92L AN controller transfers the contents of the diagnostic word to the system
controller via the shared-RAM interface.

If a test fails, the diagnostic word field displays a hexadecimal word (consisting
of 8 hexadecimal characters, 4 binary bits/character). The diagnostic word does
not display any leading zeros. Bit 31 is the high-order bit and bit O is the
low-order bit. Each bit corresponds to a specific test. If a test fails, the associated
bit is set to 1.

For example, if the UART Internal Test (bit 7) fails, the diagnostic word shows a
value of hexadecimal 80. If the LAN cable is not connected to the back-panel
connector, causing the LAN External loopback test (bit 19) to fail, the diagnostic
word contains 80000 Hexadecimal.
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Extended 92LAN
Diagnostics

NOTE. A LAN External loopback test failure does not appear as a failure in the
system Diagnostics menu.

If all tests pass, the diagnostic word value is 0. If tests were not executed, (for
example, if connector pins 142 or 243 of J155 are shorted) or all tests failed, the
diagnostic word is ffffffff. (Refer to the section Communication Problem Guide
for more information about connector J155.) Table 4-22 shows the LAN
diagnostic word format.

Table 4-22: LAN Diagnostic Word

Byte 4 Byte 3 Byte 2 Byte 1
Bits 31 - 24 Bits 23 - 16 Bits 15-8 Bits7-0
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

The 92LAN provides additional diagnostics through the Diagnostic Terminal
Port (DTP). These functions are not supported as a product feature, but are
provided as an additional troubleshooting aid.

The Diagnostic Terminal Port has two distinct modes of operation: inquiry mode
and ddm mode. Each mode is independent of the other.

The inquiry mode is available only when the 92L.AN boots normally and is
functional on the network. Inquiry mode allows you to connect a terminal to the
DTP and query the 92LLAN about its current address settings, list the contents of
the 92L AN ARP table, and invoke a Snoopy-mode display of network transac-
tions for the LAN node network.

The DDM mode (Diagnostic Debug Monitor) lets you select and run (or loop)
the 92L AN diagnostics from the DTP terminal. This aids in capturing intermit-
tent or temperature-related diagnostic failures.
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Inquiry Mode. The inquiry mode is not a supported LAN feature. The following
information is provided as supplemental information.

Use the inquiry mode as follows:

1.

Connect a terminal to the 92LAN Terminal port (J145) with a DTP cable.
Refer to Cable Construction to build a cable.

Apply power to the 92LAN terminal. Set the terminal communication
parameters as shown below. These parameters are the defaults for the 92LAN
DTP.

9600 BAUD Full duplex
8 bits/char No parity
1 stop bit

Apply power to the DAS mainframe.

The 92LAN terminal displays the status of the 92L AN diagnostics as they
execute. These diagnostics are run partially or fully several times during a
normal mainframe power-up sequence.

Next, the 92LAN terminal displays several information strings, documenting
firmware version numbers and other information.

After the power-up messages, the LAN terminal displays the Command?
prompt indicating that the 92LAN DTP can accept inputs.

Table 4-23 lists the 92LAN DTP commands.

Table 4-23: 92LAN DTP Commands

Command Description

? (or<CR>) Displays the user commands list.

ar Lists current ARP table entries on the DAS. This table is empty at power on.
It is appended with the ethernet and protocol (internet) addresses of each
network node with which the DAS has communicated since power on.

Ib Changes the 92LAN DTP BAUD rate from the default power-up value of
9600. (The terminal BAUD rate must also be changed.)

na Lists the 92LAN ethernet address (from ROM, Hex value), 92LAN internet
address (from O/S, decimal value), and the 92LAN gateway address (from
O/S, decimal value).

sm Displays the snoopy-mode status and prompts for changes. The Snoopy-

mode default state is OFF. All internet addresses (decimal values) display
as hexadecimal equivalents in Snoopy-mode displays. Refer to the section
Snoopy Mode for ARP and TCP/IPfor snoopy-mode display formats.

DAS 9200 Technician’s Reference

-4



Troubleshooting

DDM Mode. DDM is not a supported 92LLAN feature. The following information
is provided only as supplemental information.

Use the DDM mode as follows:

1. Connect a terminal to the 92LAN Terminal port (J145) with a DTP cable.
Refer to Cable Construction to build a cable.

2. Apply power to the 92LLAN terminal. Set the terminal communication
parameters as follows. These parameters are the defaults for the 92LAN DTP.

9600 BAUD Full duplex
8 bits/char No parity
1 stop bit

3. On the 92L. AN board, short pins 2 and 3 of J155.

4. Place DIP switch #1 on the System Controller board in the down position,
and-apply power to the DAS mainframe.

5. When prompted by the 92LAN terminal, press the Return key twice. (If you
want to change only the 92LAN Terminal port BAUD rate, press it once.)

6. Remove the jumper installed in step 3.

7. The 92LAN Controller now enters the 92LAN Firmware Diagnostics Debug
Monitor (DDM) and the 92LLAN DTP terminal displays the DDM selection
menu.

This menu allows you to list, select, and run all 92LLAN functions and tests,
and provides various loop and error-printing options. The displayed prompt
line shows your selections.
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Cable Construction  The DTP cable connects a terminal (or PC with terminal emulation software) to
the 92LLAN Diagnostic Terminal Port. The following parts list and Table 4-24
allow you to construct this build-it-yourself cable.

Parts Required:
6 each Female, 0.1 square pin contact, (Tektronix part no. 131-0707-00)
1 each 6-inch wide terminal contact holder, (Tektronix part no. 352-0164-06)
1 each 25-pin female D (DCE) connector, (Tektronix part no. 131-0569-00)

Two feet of 6-conductor ribbon cable

Table 4-24: DTP Cable Wiring

Connector J145 DCE Connector
1 2
2 3
3 4
4 5,6
5

6

7
20

Mainframe Troubleshooting

Isolation of a problem is limited to the module level; diagnostics only perform
checks on individual boards and not the entire system. Items such as probe
connections, probe functionality, and card-to-card interactions cannot be tested.
If the mainframe passes the diagnostics, but you still suspect a hardware
problem, there are other checks you can do to find the problem. This section
contains information to troubleshoot mainframe hardware and system software.

Power Supply Check  To determine if the power-supply voltages are within their tolerance, measure the
voltages on the power-supply test pads (J890) on the top-front corner of the
backplane. The first six test pads are labeled GND, +5 V, +3 V, +15 V, -15 V,
and +12 V.
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Power Control Signals

Using a digital multimeter set at 20 V/Div, probe the test pads for the voltages
shown in Table 4-25.

Table 4-25: Power-Supply Voltages

Supply Tolerance

+5V 5.09 V min., 5.21 V max.

+3V 2.0V min.,-2.2 V max. (+5 V ref.)
+15V 15V min., 20 V max.

-15V -15V min., 20 V max.

+12V 11.4V min., 12.6 V max.

Check the power control signals to troubleshoot the mainframe. These signals
travel between the backplane and the power supply. Six test pads for the signals
are located below the power-supply test pads on the top-front corner of the
backplane. You can check the test pads for active TTL levels with a digital
multimeter or an oscilloscope. Table 4-26 shows the name associated with the
labels on the test pads and describes the functions of the signals.

Table 4-26: Test-Pad Signal Descriptions

Label

Name

Description

CL~

CURRENT LIMIT

This active-low signal travels from the backplane to the
power supply and shuts down the power supply. An
instrument module could draw too much current and activate
this signal.

TOF

TURNOFF

This active-high signal travels from the power supply to the
Controller through the backplane. The signal indicates to the
Controller board that the front-panel switch is in the OFF
position or that a FAN FAIL has been detected. When the
Controller board receives the TOF signal, it accesses the
hard disk to shutdown the operating system orderly. The
Controller board then sends SD~ to the power supply.

SS

SUPPLY STABLE

This active-high signal travels from the power supply to
the Controller board through the backplane. The signal
indicates that the +5 V supply is stable.

PF~

POWER FAIL

This active-low signal travels from the power supply to the
Controller board through the backplane. If the signal
maintains a TTL high for greater than 30 us, primary power
is available. A high-to-low transition indicates that primary
power is disabled. When the Controller board receives this
signal, it will use NVRAM, instead of the hard disk, to
perform an emergency shutdown of the operating system.
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DIP Switches on the
Controller Board

Table 4-26: Test-Pad Signal Descriptions (Cont.)

Label Name Description

SD~ SHUTDOWN This active-low signal travels from the Controller through
the backplane to the power supply to power down the
mainframe after the TURNOFF signal is sent.

ON~ ON/STANDBY This active-low signal traveling from the backplane to the
Power Supply and the Controller board indicates the
position of the front-panel switch. When ON, the
front-panel switch is pushed in. When in STANDBY mode,
the front-panel switch is out.

Refer to Controller Board beginning on page 5-5 for more information on the
sequence of events for TURNOFF, POWER FAIL, and SHUTDOWN.

The Controller board has eight DIP switches; you access the switches through an
opening on the back panel of the mainframe. Check these switches if power on is
unsuccessful.

Use DIP switches 1 and 2 when loading the system software from floppy disks.
You can also use DIP switches 1 and 2 to force the mainframe to loop its level O
diagnostics; this may be helpful to isolate intermittent power-on errors.

The Communications menu contains RS-232 parameters for the Terminal, Host,
and Auxiliary ports (see DAS System User Manual ). You can override these
selected parameters at power-up by using DIP switches 3—8. Refer to Table 4-27
for a summary of the DIP-switch settings. The “restore parameters” setting
restores the port’s Communications menu operating parameters at power up,
instead of restoring the default operating parameters. You can change the port
parameters at any time by making changes in the Communications menu when
the mainframe is operating.
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Table 4-27: Baud Rate Dip Switches

Switch Use Setting Result
Boot Control 1/2

u/u normal boot

D/U BOOT?> prompt

u/D not used

D/D loop on level 0 diagnostics
Terminal Port | 3/4

u/u 38.4K baud default

u/D 2400 baud

D/U 1200 baud

D/D restore parameters
Host Port 5/6

u/u 9600 baud default

u/D 2400 baud

D/U 1200 baud

D/D restore parameters
Auxiliary Port | 7/8

u/u 9600 baud default

u/D 2400 baud

D/U 1200 baud

D/D restore parameters

U = Up (opened) switch; D = Down (closed) switch

RS-232 Ports  Diagnostics do not test the output drivers and physical connectors of the RS-232
ports. However, you can use the following procedure to test the Terminal port if
you suspect a problem.

1. Check the baud-rate DIP-switch settings (see Table 4-27) on the mainframe
and the terminal (9200T or 9201T). Both devices should be set to the same
baud rate, typically 38400 baud.

a. To check the terminal baud rate, turn the mainframe off and wait for the
power-down message. Power on the terminal and press the unlabeled
function key (upper-left corner of the keyboard, next to the Notes key).

b. After receiving an asterisk prompt, type STATUS BAUD. If the reply is not
38400, type BAUD 38400. Store this baud rate in nonvolatile memory by
typing NVSAVE; this sets the terminal to this rate at power up.
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c. To recheck the baud rate, retype STATUS BAUD.

d. Press the unlabeled function key again, and power ON the
DAS mainframe.

2. If the Terminal port still has a problem, power down the mainframe and
terminal.

3. Power on the terminal and run the Extended Self Test.
4. Display the Adjustment Procedures menu.

S. Run the RS-232 Interface Test. You need a RS-232 loopback connector for
your terminal. (See the 4705 Service Manual for a 9200T or the 4205 Service
Manual for a 9201T. To obtain these manuals, contact your Tektronix
representative.)

6. If the test does not detect any errors, replace the RS-232 cable. For the
DAS 9219/9220, you can also replace the Memory board. For DAS 9221,
you can replace the Controller board or the internal 9-pin RS-232 cables.

To check the Host and Auxiliary ports, exchange the Memory board with a
known good one (DAS 9219/9220 only), or use a Data Communication Analyzer
(such as a Tektronix 834) to analyze the data transferred through the port.

Hard and Floppy Disk  Figure 4-8 shows the locations of the power connector pins for the hard and
Drive Power Connector  floppy disk drives.

T\ +2V
o +12VRET
® +5VRET
[ ] +5V
DC POWER CONNECTOR

Figure 4-8: Floppy and Hard Disk Drive Power Connector.

Hard Disk Drive Switch ~ The hard disk drive circuit boards have several switches and jumpers that are set
and Jumper Positions  at the factory. You should never change these switch and jumper positions.
However, if you suspect that the drives are the source of a problem, refer to
Figures 4-9 to 4-16 for the correct positions of the switches and jumpers.
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Hard disk drives are available in different sizes. DAS 9219/9220 mainframes use
the following sizes of ST506 drives: 10 Mbyte, 20 Mbyte, 40 Mbyte, or
80 Mbyte. DAS 9221 mainframes use 100, 127, or 170 Mbyte SCSI drives.

CAUTION. Be aware of the differences between the removable hard disk drives.
(The DAS 9221 uses a SCSI drive and DAS 9219/9220 mainframes use a
ST506-interface type of drive.) These drives are not interchangeable. If you
install the wrong type of drive into your mainframe, you may damage the drive.

The 10 Mbyte (NEC D5124) and 20 Mbyte (Seagate ST-225) drives are no
longer available. Refer to Figures 4-9 and 4-10.

— SFNFI e

|

ON
OFF| 12345678

Figure 4-9: Switch Locations on the 10 Mbyte Hard Disk Drive Circuit-Board
(Factory Settings Shown)
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Drive Select Pins

Figure 4-10: Jumper Locations on the 20 Mbyte Fixed Hard Disk Drive (Factory
Settings Shown)
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The 20 Mbyte removable hard drive (Miniscribe 8425) is no longer available. It
is installed into a removable cartridge that installs into a media mount with two
thumb screws. This media mount is different than the mount used for other
removable drives. The drive-select jumpers are located on the component side of
the circuit board, under the label SEL 1. You must remove the aluminum cover
to access the jumpers. Refer to Figure 4-11.

Drive Select Pins

Figure 4-11: Jumper Locations on the 20 Mbyte Removable Hard Disk Drive
(Factory Settings Shown)
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The 40 Mbyte hard disk drive (Seagate ST-253 Wren II) was 5.25 inch (refer to
Figure 4-12). The circuit board for the 5.25-inch drive attaches to the end of the
mounting frame at a right angle to the main circuit board. The 40 Mbyte drive
(Seagate ST-151) is now a 3.5-inch drive (refer to Figure 4—13). It has a green
light on the front panel. When installed in the mainframe, its power connector is
at the bottom.

\

>\

<

Drive Select Pins

Figure 4-12: Jumper Locations on the 5.25-Inch 40 Mbyte Hard Disk Drive (Factory
Settings Shown)

DAS 9200 Technician’s Reference 4-51



Troubleshooting

Drive Select Pins

Terminator
Resistor

DC Power
Connector

Figure 4-13: Jumper Locations on the 3.5-Inch 40 Mbyte Hard Disk Drive (Factory
Settings Shown)

An 80 Mbyte hard disk drive (Seagate ST-1100 CDC Swift) is available for the
DAS 9219/9220 mainframes as an option. This drive is 3.5 inches high, but it is
mounted into a 5.25-inch bracket so it fits into the 5.25-inch media frame. When
installed in the mainframe, this drive’s power connector is at the top. The
drive-select pins are located on the component side of the circuit board, near

pin 1 of the 34-pin connector. The DAS supports only position 1 on the
drive-select pins so the drive should have a jumper plug on the two pins closest
to the edge-connector side of the board. See Figure 4—-14.
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The 80 Mbyte removable hard drive uses the same disk drive as the 80 Mbyte
fixed hard drive. Therefore, it is a 3.5-inch ST506 drive with the same jumper
positions as the 80 Mbyte fixed hard drive (see Figure 4—-14). But the removable
drive is installed into a removable cartridge, that is installed into a receiver
frame, that is mounted into the media frame.

DC Power
Connector

Drive Select Pins

Terminator
Resistor

Figure 4-14: Jumper Locations on the 3.5-Inch 80 Mbyte Hard Disk Drive (Factory
Settings Shown)

The 100 Mbyte hard disk drive used in the DAS 9221 mainframes is no longer
available. The fixed SCSI, 3.5-inch drive is mounted in an adapter to allow
installation into the 5.25-inch media frame. See Figure 4—15 for the jumper
location.
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The 100 Mbyte removable hard drive is no longer available as an option for
DAS 9221 mainframes. It is the same SCSI, 3.5-inch drive that is used as the
fixed drive. It has a tan front panel with a warning label reminding you to only
use the drive in a DAS 9200/SE series mainframe. Otherwise, it looks similar to
the 80 Mbyte removable drive. The jumper location is the same as the the

100 Mbyte fixed hard disk; see Figure 4-15.

Terminator Resistor

DC Power
Connector

Figure 4-15: Jumper Locations on the100 Mbyte Hard Disk Drive (Factory
Settings Shown)
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The 127 Mbyte hard disk drive (Figure 4-16), a fixed SCSI 3.5-inch drive, is
mounted in an adapter to allow installation into the 5.25-inch media frame. The
drive is shipped with no Drive Select jumpers installed.

The 170 Mbyte hard disk drive (Figure 4-16) looks similar to the 127 Mbyte hard
disk drive. Locations of the Drive Select pins, termination resistors, and connections
are similar. The drive is shipped with no Drive Select jumpers installed.

The 270 Mbyte hard disk drive (Figure 4-16) looks similar to the 127 Mbyte and
the 170 Mbyte hard disk drives. Locations of the Drive Select pins, termination
resistors, and connections are similar. The drive is shipped with no Drive Select
jumpers installed.

A 127 Mbyte, 170 Mbyte, or 270 Mbyte removable hard drives is available as an
option for DAS 9221 mainframes. It is the same SCSI, 3.5-inch drive that is used
as the fixed drive. It has a tan front panel with a warning label reminding you to
only use the drive in a DAS 9200/SE series mainframe.

Drive Select Pins
(No jumpers
installed)
|
|

SCSI Header

Terminator
Resistors

DC Power
Connector

Figure 4-16: Jumper Locations on the 127, 170, and 270 Mbyte Hard Disk Drives
(Factory Settings Shown)
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Floppy Disk Drive Jumper  The floppy disk drive circuit boards have several jumpers that are set at the factory.
Positions  You should never change these jumper positions. However, if you suspect that the
drives are the source of a problem or if you replace a faulty floppy disk drive, refer
to Figures 4—17 to 4-25 for the correct positions of the jumpers.

There are several types of 5.25-inch floppy disk drives: 400 Kbyte drives and
1.2 Mbyte drives. To determine which floppy disk drive is installed, check the
model number on the rear of the drive. The 400 Kbyte drive’s model number is
either JU455 (Panasonic) or SA455 (Shugart); the 1.2 Mbyte drive’s model
number is JU475.

Newer DAS mainframes come with standard with a 3.5-inch floppy disk drive.
Figure 4-17 shows the jumper settings for the 3.5-inch 1.44 Mbyte Teac
Model FD-235HF-3201 floppy disk drive.

Figure 4-17: Jumper Locations on the 3.5-inch 1.44 Mbyte Teac Model
FD-235HF-2301 Floppy Disk Drive (Factory Settings Shown)
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Figure 4—18 shows the jumper settings for the 3.5-inch 1.44 Mbyte Teac
Model FD-235HF-6529 floppy disk drive.

Figure 4-18: Jumper Locations on the 3.5-inch 1.44 Mbyte Teac Model
FD-235HF-6529 Floppy Disk Drive (Factory Settings Shown)
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Figure 4—-19 shows the jumper locations for the JU455-5 400 Kbyte floppy
disk drive.

Jumper

No Jumper

Figure 4-19: Jumper Locations on the Model JU455-5 400 Kbyte Floppy Disk Drive
(Factory Settings Shown)
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Figure 4-20 shows the jumper locations for the JU455-7 400 Kbyte floppy
disk drive.

( |
i

‘&8 Jumper

| @ | NoJumper

MDA Le»  Wire Jumper
MDB

TH

HS

NTR

- O
OO.“
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Figure 4-20: Jumper Locations on the Model JU455-7 400 Kbyte Floppy Disk Drive
(Factory Settings Shown)
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Figure 4-21 shows the jumper locations for the Model SA455 400 Kbyte floppy
disk drive.

@ No Jumper

Figure 4-21: Jumper Locations on the Model SA455 400 Kbyte Floppy Disk Drive
(Factory Settings Shown)
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Early versions of the DAS 9221 mainframe had 1.2 Mbyte 5.25-inch floppy disk
drives. The following illustrations show these floppy disk drives.

Figure 4-22 shows the factory settings of the jumpers for the Model JU475-2
1.2 Mbyte floppy disk drive. The Controller board has two jumpers (J6710 and
J9700) for future options.

\_| \
.
= v
EE%H oo
XN e
[ee]

4 Jumper
[ ¢/ No Jumper

Figure 4-22: Jumper Locations on the Model JU475-2 1.2 Mbyte Floppy Disk Drive
(Factory Settings Shown)

Figure 4-23 shows the jumper locations for the Model JU475-3 1.2 Mbyte
floppy disk drive.
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=l

Figure 4-23: Jumper Locations on the Model JU475-3 1.2 Mbyte Floppy Disk Drive
(Factory Settings Shown)
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Figure 4-24 shows the jumper locations for the Model JU475-4 1.2 Mbyte

floppy disk drive.
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Figure 4-24: Jumper Locations on the Model JU475-4 1.2 Mbyte Floppy Disk Drive (Factory Settings Shown)
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Figure 4-25 shows the jumper locations for the Model JU475-5 1.2 Mbyte

floppy disk drive.
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Figure 4-25: Jumper Locations on the Model JU475-5 1.2 Mbyte Floppy Disk Drive (Factory Settings Shown)

4-64 DAS 9200 Technician’s Reference



Troubleshooting

Floppy Disk Drive ~ For DAS 9219/9220 mainframes with a 400 Kbyte floppy disk drive installed,
Strapping onthe  two zero-ohm resistors (W381 and W575) must be in place on the Controller
Controller Board board. If the DAS 9219/9220 has a 1.2 Mbyte floppy disk drive, these resistors

must be removed. Refer to Figure 4-22 for the location of these resistors.

NOTE. W575 is not labeled on the Controller board.

u3ss

u3ss

W38t
B
I
U475 U478 U481 UAT5

i
e

W575
Figure 4-26: Location of 0 Q Resistors W381 and W575 on the Controller Board

Early versions of the DAS 9221 mainframe had a 5.25-inch 1.2 Mbyte floppy
disk drive. Newer versions have a 3.5-inch 1.44 Mbyte floppy disk drive. Jumper
J8710 selects either the 5.25-inch floppy disk drive (pins 1 and 2 jumpered) or
the 3.5-inch floppy disk drive (pins 2 and 3 jumpered). Jumper J9700 selects the
density and only has pins 2 and 3 installed (pin 1 is missing). Refer to

Figure 4-27 for the settings of these jumpers.

Other Controller Board  In addition to the hard and floppy disk drive jumpers, the Controller board has
Jumpers other jumpers that configure the Controller board for certain operations. The
position of J8700 (shown in Figure 4-27), depends on the configuration and
power requirements of the mainframe (refer to Mainframe Power Requirements
on page 1-8).
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J1200 (not shown) is located on the rear of the Controller board near the
Backplane board. J1200 configures the Controller board for either the TLA 510

and 520 Logic Analyzer or for the DAS. J1200 is installed for TLA 510 and 520
operation and removed for DAS operation.
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Figure 4-27: Location of Jumpers J8700, J8710, and J9700 on the Controller Board
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Loading System Software

System software is loaded onto the mainframe’s hard disk prior to shipment. The
system software is available in the following versions:

m  DASXP System Software. This software supports stand-alone DAS/XP
systems with a local X terminal. This system software is also known as
9202T System Software.

B DASNT System Software. This software supports DAS/NT systems with a
networked X user interface. This system software is also known as
92XTERM System Software.

®  9201T System Software. This software supported DAS systems with 9200T
or 9202T RS-232 terminals.

The type of system software depends on your DAS system. However, in all
cases, you need to load the system software from the supplied floppy disks only
when the following conditions occur:

B You upgrade the software version of your mainframe.
B A major system-software failure damages one or more system files.
B You replace the hard disk drive.

You can load the system software onto the hard disk drive using a series of steps
in this section. These steps differ from those used to copy floppy disks and load
application software.

System Software consists of the following floppy disks:

®  The SYSTEM UTILITIES (FORMAT, MAKE) disk. This disk contains the
Hard Disk Format utility and the file system Make utility. Use the Hard Disk
Format utility to format the hard disk drive or modify the swap partition
size, and use the file system Make utility to create a new file system after
formatting a hard disk drive. The Make utility also includes the file-system
check program to check or repair the DAS file system.

®  The SYSTEM UTILITIES (INSTALL) disk. This disk contains the Install
Utility. Use the Install utility to install and verify the DAS Base System
Software, the optional system software, and the application software. You
can also use the Install utility to remove the optional system software and
application software. The file-system Verify function is an option to the
Install utility.

®m  Base System Software (volume 1 through volume n). These disks contain the
essential software for the DAS. You must install all of the files from these
floppy disks.
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Hard Disk Format Utility

B Optional System Software. These disks contain portions of the system
software for specific modules, so it is not required for all DAS systems.

®  Applications Software. These disks contain special purpose software that
may not be available with the Base System Software or the optional system
software disks.

You must reformat your hard disk when the following occurs:

B You replace the hard disk drive with an unformatted hard disk drive.
®m A serious system failure corrupts the hard disk format.

B The system cannot read block O of the hard disk drive.

You can also use this utility to change the size of the swap partition space; this
does not require reformatting the hard disk, but requires remaking the file system
using the Make utility.

CAUTION. Reformatting the hard disk or running the file system Make utility
destroys all files on the hard disk. If possible, use one of the methods described
below to save user files from the hard disk.

Formatting prepares the hard disk for data storage; it destroys all previously
stored data. Use one of the following methods to save user files from the
hard disk:

m  Copy the files to floppy disks using the Backup/Restore utility supplied in
the Disk Services menu (Release 2, version 1.XX for DAS 9219/9220
mainframes and Release 3, version 1.00 for DAS 9221 mainframes); for
more information, refer to the DAS System User Manual.

B Transfer the files to a host computer using a 92LANSE or 92LAN (ether-
net) Module.

®  Transfer the files to a host computer using a 92C02 GPIB interface with the
DAS Programmatic Command Language (PCL); for more information, refer
to the DAS Programmatic Command Language User Manual.

m  Transfer the files to a host computer using Kermit (an RS-232 file transfer
protocol); for more information on Kermit, refer to the DAS User Manual.

The DAS series mainframe you have determines which hard disk format utility
you will use. If your mainframe is a DAS 9221 mainframe, you must use the
SCSI Hard Disk Format Utility. If you have a DAS 9219/9220 mainframe, you
must use the ST506 Hard Disk Format Utility. The DAS 9221 mainframes have
a label affixed to the front of the mainframe next to the power switch.
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Use the following steps to load either the hard disk format utility:

1. Power down the mainframe. Face the rear of the mainframe and locate the
DIP switches mounted on the Controller board (accessible through an
opening on the back panel).

2. Place DIP switch 1 (the leftmost DIP switch) in the closed (down) position;
this causes the DAS to bypass the normal system software when powered on.
Place DIP switch 2 in the open (up) position. Leave all other DIP switches in
their original positions.

3. Power up the terminal and wait for the flashing cursor to appear. Power up
the mainframe and wait for the prompt BOOT?>, then insert the System
Utilities disk labeled FORMAT, MAKE.

4. Type f:/format and press the Return key.

The following paragraphs discuss the menus and submenus for both Hard Disk
Format utilities.

DAS 9221 SCSI Hard Disk ~ The main menu displays general information about the hard disk and how it is
Format Utility Menus  partitioned. If the hard disk has not been formatted, the main menu indicates that
the hard disk has no valid partition information. Figure 4-28 shows an example
of the main menu for the SCSI Hard Disk Format Utility.

Select the submenu or information you want to enter. You have four choices:
enter the Format Setup Menu (for formatting the hard disk), enter the Change
Swap Size Menu (for changing the swap partition space size), Show Bad Block
Lists, or Exit the menu. To make a selection, enter the letter preceding the
selection description. Pressing the Return key selects the default action (shown
in the square brackets).
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MAIN MENU - SCSI HARD DISK FORMATTER

Disk Description

/XXX [ XXXX

Capacity 416575 (512 byte logical block size)
CompatibiTity SCSI-2
Manufacture ID XXXXXXXXXXX
Product ID XXXXXXXXXXXX
Revision NO XXXX
Disk Partition List:
NUMBER NAME PURPOSE LOCATION BLOCKS (KBYTES)
X /xxx/xxx  ROOT XXXXX XXXXX (XXXXXXXXXXXX)
X /XXX/xxx  SWAP XXXXX XXXXX (XXXXXXXXXXXX)
X /XXX/Xxx  MAP XXXXX XXXXX (XXXXXXXXXXXX)
X /Xxx/xxx  ALL XXXXX XXXXX (XXXXXXXXXXXX)

Selections Available:

a. Format Setup Menu

b. Change Swap Size Menu
c. Show Bad Block Lists

d. Exit

Enter choice [default = d]

Figure 4-28: SCSI Hard Disk Format Utility Main Menu

4-70

Format Setup Menu. Use this menu to format your hard disk and specify the
swap-space size.

FORMAT SETUP MENU

Current Active Options:

Defects-Manufacturers and Grown (Recommended)

Swap Size - 6 Meg (Recommended)

Selections Available:

«Q —~h MO Q0O T o

Enter choice [default = g]:

Initiate Format
Use "Recommended" Settings
Defects-Manufacturers and Grown (Recommended)
Defects Manufactures Only

Swap Size - 6 Meg (Recommended)

Swap Size - 8 Meg
. Go to Main Menu
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The selections in the Format Setup menu let you format the hard disk, change the
swap size option, or return to the main menu. Option ¢ maps out the manufactur-
er’s bad block list and any bad blocks that may have been detected by earlier
format operations. Option d maps out the manufacturer’s bad block list only. To
make a selection, enter the letter preceding the selection description. If you only
press the Return key, the default action inside the square brackets will be
selected.

Selecting Initiate Format, initiates the SCSI hard disk’s internal disk format
command. The format operation uses the current active swap size. This option
displays the following warning message and prompt.

IITTWARNING: About to format hard disk. This will destroy

Swap size - 6 Meg (Recommended)

Are you sure you want to continue (y/n) [default = n]...

CAUTION. Reformatting the hard disk or running the file system Make utility

& destroys all files on the hard disk. Before running one of these utilities, use one
of the methods described earlier in this section to save the user files from the
hard disk.

If you want to continue with the format, press y. If you do not want to format
your hard disk, press n or press the Return key (default is n — do not continue).

The bad block handling is done automatically by the SCSI formatting process.
After successfully formatting the hard disk, the utility writes the partitioning
information to the hard disk.

After formatting the hard disk, the program verifies that all blocks on the disk
can be read. During the verification process, the program prints a series of “.”
and “4” characters showing the progress of the disk verification. If any errors are
found, the program stops and prints the error; you should replace the hard disk.

Select options b or ¢ in the Format Setup menu to change the swap-space size
option accordingly; for more information on changing the swap space size, refer
to Change Swap Size Menu.

Change Swap Size Menu. Use the Change Swap Size menu to change the swap
space size of a previously formatted hard disk. You can also change the swap
space size option. This option is used the next time you request the swap space
size via the Make Change selection in this menu, or when you use the Initiate
Format option in the Format Setup menu.
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NOTE. Changing the size of the swap partition space on your hard disk does not
require reformatting the hard disk (unless the disk has never been formatted) but
does require you to rebuild the file system using the Make utility. Running the
Make utility destroys the data saved on the disk. Save all user files using one of
the methods described earlier in this section.

Swap space is the area reserved on the hard disk for temporarily storing program
information during DAS operation. The swap space is only used when there is
not enough memory available on the DAS system. The swap partition space is
normally used when the following conditions occur:

®  There are more than three types of modules in a DAS system
®  The DAS system is using very large symbol table files
In any of these cases, you may need a swap partition space larger than the default.

When the DAS runs out of swap partition space, it cannot operate normally and
displays an error message. If this happens, you should use the Change Swap Size
option to increase the size of the swap partition. However, increasing the size of
the swap partition also decreases the amount of hard disk space available for
storing other files, such as reference memories, setups, and autorun definitions.

CHANGE SWAP SIZE MENU
Current Active Options:

Swap Size - 6 Meg (Recommended)
Selections Available:

. Make Change

. Swap Size - 6 Meg (Recommended)
. Swap Size - 8 Meg

. Go to Main Menu

o o0 o w

Enter choice [default = d]:

The four selections in the Change Swap Size menu let you change the swap size
for the hard disk, change the swap size option to 6 Mbyte, change the swap size
option to 8 Mbyte, or return to the main menu. To make a selection, enter the
letter preceding the selection description. Pressing Return selects the default
action (inside the square brackets).

If you select options b or c, the swap space size option changes accordingly.
Selecting these options does not change the hard disk, but it is used when you
select Make Change in this menu or Initiate Format in the Format Setup menu.
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If you select option a, the SCSI hard disk’s swap space size changes. The utility
uses the current swap size option and displays the following warning message:

ITIWARNING: About to change swap space size for hard disk.
This will destroy any data currently stored on

Swap size - 6 Meg (Recommended)

Are you sure you want to continue (y/n) [default = n]...

destroys all files on the hard disk. Use one of the methods described earlier in

f CAUTION. Reformatting the hard disk or running the file system Make utility
this section to save files from the hard disk.

To continue, press y. If you do not want to change the swap space size of your
hard disk, press n or press the Return key (default is n — do not continue).

If you try to change the swap space size of an unformatted hard disk, the utility
displays an error message and cancels the change request.

If the hard disk has never been formatted, you must format it before changing the
swap space size. Formatting or reformatting the hard disk creates a swap
partition. The default size of the swap partition is 6 Mbyte; you can change it to
8 Mbyte.

After changing the swap space size, you should return to the BOOT?> prompt by
leaving the SCSI Hard Disk Format Utility (Select the Exit option in the Main
Menu). You must then run the Make Utility to build the file system and the
Install Utility to reload the system software. If you do not run these two utilities,
the DAS will not function properly. Both of these utilities are described later in
this section.

Bad Block List Display. The SCSI Hard Disk Format Utility lets you view your
hard disk’s bad block list (a bad block is an area on the hard disk that contains
unusable bytes).

The Bad Block List display shows all known Manufacturer’s defects and Grown
defects (defects developed on the hard disk after it was shipped from the
factory). The lists the bad blocks by head, cylinder, and sector; it does not list the
partition or file system block with the defects. It is not necessary (nor possible)
to add blocks to these lists.
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DAS 9219/9220 ST506

Hard Disk Format Utility

4-74

Menus

BAD BLOCK LIST DISPLAY

LIST NAME (defect count)

Manufacturer Defects (3)

head:cyl:sector,...

XeXeX, XeXeX, X:X:X

Grown Defects (0) = NONE

Press any key to return to the Main Menu:

If the system software detects bad blocks while the DAS is running, it automati-
cally adds the blocks to the bad block list by the SCSI hard disk drive.

After the DAS loads the Hard Disk Format utility, it displays the Hard Disk
Drive Selection menu. This is the main menu for the Hard Disk Format utility.

Hard

a)
b)
c)
d)
e)
f)
g)
h)

Disk Drive Selection Menu

Seagate ST-151 40-MB Drive (default)

Seagate ST-1100 Swift 80-MB Drive

Seagate ST-225 20-MB Drive

Seagate ST-253 WREN II 40-MB Drive
Miniscribe 8425 20-MB Drive (removable media)
NEC D5124 10-MB Drive

Set Disk Characteristics

Exit

Enter choice [a]:

The 10, 20, 40, and 80 Mbyte hard disk drives look similar from the front of the
DAS. To determine the size of the drive, remove the DAS top cover and look at
the power connector on the back side of the drive. You can distinguish between
the drives as follows:

® 10 Mbyte hard disk drive (NEC D5124): The power-connector pins are
parallel with the main circuit board and there is no circuit board mounted on
the back of the drive; this is a 5.25-inch drive with no bracket.

® 20 Mbyte hard disk drive (Seagate ST-225): The power-connector pins are at
right angles to the main circuit board. This is 5.25-inch drive with no bracket.

®m 40 Mbyte hard disk drive (CDC WREN 11, CDC/IMPRIMIS 94205-51, or
Seagate ST-253): The power-connector pins are parallel with the main circuit
board and there is a circuit board mounted on the back of the drive (perpen-
dicular to the main circuit board). This is 5.25-inch drive with no bracket.
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®  Standard 40 Mbyte drive (ST-151): The power-connector pins are parallel
with the main circuit board and located at the bottom of the drive, and there
isn’t any circuit board mounted on the back; this drive is a 3.5-inch drive
mounted in a 5.25 inch bracket.

®m 80 Mbyte hard disk drive (Seagate ST-1100 or Swift): The power-connector
pins are parallel with the main circuit board and located at the top of the
drive; this drive is a 3.5-inch drive mounted in a 5 '4-inch bracket.

The DAS 9219/9220 also have removable drives that can be distinguished from
each other as follows:

® 20 Mbyte removable hard disk drive (Miniscribe 8425): Two thumb screws
secure the drive in the DAS mainframe. This drive can also be mounted in
the 80 Mbyte removable assembly.

® 30 Mbyte removable hard disk drive (Seagate ST-1100): A keyless latch
secures the drive in the DAS mainframe.

Enter the letter that corresponds to your particular drive. (Use the Seagate
ST-1100 Swift selection (b) for the 80 Mbyte removable media. Use the Seagate
ST-253 WREN II selection (d) for CDC/IMPRIMIS 94205-51, CDC WREN 1],
and Seagate ST-253 hard disk drives.) Choice g allows you to format a hard disk
whose parameters differ from the other choices (normally, you will not use this
selection). The letter inside the square brackets is the default selection; to select
it, press the Return key.

Determining Bad Block Information. Before formatting the hard disk drive, you
must determine if the drive has bad blocks. (A bad block is an area on the hard
disk that contains unusable bytes.) This prevents the DAS from storing data in
blocks that contain bad bytes. Not all hard disks have bad blocks.

To determine the bad blocks for a hard disk drive, check the bad block list
attached to the side of the hard disk drive. This list can also be on a sheet of
paper in a plastic envelope attached to the side of the media frame. The
bad-block information may be in a Cylinder/Head/Byte format or it may have the
calculated bad blocks. If you have replaced the drive, use the bad-block list that
came with the replacement drive. Store the list in the plastic envelope on the side
of the media frame for future use.

To check the bad-byte list (attached to the side of the drive), you must separate
the hard disk drive from the media mount that holds it; for disassembly
procedures, refer to Disassembly/Reassembly Procedures. If there is no bad-byte
information recorded, continue with the “Format Hard Disk” selection in Hard
Disk Operations Menu shown on page 4-77.
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You can enter the bad block information in either the Cylinder/Head/Byte format or
the bad-block format. If you enter the information in the bad-block format, you
must calculate the bad blocks from a formula before entering the information into
the system; refer to Calculating Bad Blocks. If you enter the bad block information
in the Cylinder/Head/Byte format, continue with the “Enter Bad Block Information”
selection in Hard Disk Operations Menu shown on page 4-77.

Calculating Bad Blocks. If your DAS has a 10 Mbyte or 20 Mbyte hard disk
drive, use the following formula to determine bad-block information from the
bad-byte information:

Physical Block # = (Cylinder # x 36) + (9 x Head #) + (Sector # of byte)

If your DAS has a 40 Mbyte hard disk drive, use the following formula to
determine bad-block information from the bad-byte information:

Physical Block # = (Cylinder # x 45) + (9 x Head #) + (Sector # of byte)

If your DAS has an 80 Mbyte hard disk drive, use the following formula to
determine bad-block information from the bad-byte information:

Physical Block # = (Cylinder # x 81) + (9 x Head #) + (Sector # of byte)

In the above formulas, the Physical Block # is the bad block, Cylinder and Head
information come from the bad-byte list, and Sector # of the byte is from
Table 4-28.

Table 4-28: Hard Disk Byte vs. Sector

Byte # Sector #
0-1132 0

1133 - 1151 0and1
1152 - 2237 1

2238 - 2257 1and2
2258 - 3342 2

3343 - 3362 2and3
3363 — 4442 3

4443 - 4467 3and4
4468 - 5552 4

5553 - 5572 4and5
5573 - 6657 ' 5

6658 — 6677 5and 6
6678 - 7762 6

7763 - 7782 6and7
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Table 4-28: Hard Disk Byte vs. Sector (Cont.)

Byte # Sector #
7783 - 8867 7

8868 - 8887 7and8
8888 — 9992 8

9993 - 10416 not used

For example, if the Cylinder/Head/Byte information describing the bad byte is
123/ 1/ 3 (byte), the formula is as follows:

Block #=(123x36)+(9x 1)+ 0
Block #=4428 +9 + 0
Block # = 4437 (this is the bad block)

If two sector numbers are listed, the formula is calculated for each sector number.
For example, if the Cylinder/Head/Byte information describing the bad byte is
123/ 1/ 3344, the formulas are as follows:

Block #= (123 x36)+(9x 1)+ 2
Block #=4428 + (9) + 2
Block # = 4439 (this is the bad block)

Block #=(123x36)+(9x 1)+ 3
Block #=4428 + (9) + 3
Block # = 4440 (this is also a bad block)

Hard Disk Operations Menu. After you select a drive, the Hard Disk Operations
menu displays on the screen.

Hard Disk Operations Menu

a) Enter Bad Block Information

b) Format Hard Disk

c) Modify Existing Swap Partition Size
d) Exit (default)

Select (capital for verbose) [a]:

This menu gives you four choices: enter bad block information, format the hard
disk, modify the swap partition size, or exit the menu. If you enter a lowercase
letter (for example, b to format the hard disk), the program does not display
diagnostic comments; if you enter an uppercase letter, the program displays
diagnostic comments.
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If your hard disk drive has bad block information, you must select option a to
enter the bad block information before you format the hard disk.

If you try to format the hard disk without entering the bad blocks, the program
retains bad block information from a previous format. However, if the disk
information block is corrupted, the program assumes there are no bad blocks.
While the disk is being formatted, the format program may detect additional bad
blocks; these bad blocks are automatically added to the information on the disk.
Since the Hard Disk Format utility verifies bad blocks, the program takes
approximately one minute per megabyte.

When you select option a (Enter Bad Block Information), the format program
asks you a series of questions. If the hard disk is formatted, it asks if it should
retain previous bad block information. If you enter n, it erases previous bad
block information. If you enter y, it checks the bad-block database for consisten-
cy. If the format program detects an error, it asks if it should add the bad block to
the database, delete the bad block from the database (identifying it as a good
block), or exit and erase all the bad block information. The program queries you
for each error that it finds.

If your hard disk is badly corrupted, it is possible to run out of replacement
blocks. If this happens, restart the format program without retaining the old
bad-block data. If the hard disk drive runs out of replacement blocks a second
time, you should replace the faulty drive.

When you select option b (Format Hard Disk), the program formats the hard disk
drive. The program asks you to confirm the format. All files on the hard disk are
destroyed.

When you select option ¢ (Modify Existing Swap Partition Size), a selection
menu lets you choose the size of swap partition that you want to use. Swap space
is the area reserved on the hard disk for temporarily storing program information
during DAS operation. This memory is used only when there is not enough
memory available on the DAS system. Swap partition space is normally used for
one of the following conditions: there is more than one type of module in a DAS
system, very large symbol table files are used, or the DAS contains a 2 Mbyte
memory board. In these cases, a larger swap partition space is needed.

When the DAS runs out of swap space, normal operation cannot continue. If this
happens, use the modify swap partition option to increase the size of the swap
partition. Increasing the size of the swap partition decreases the amount of hard
disk space available for storing other files, such as reference memories, setups,
and Autorun definitions.

Hard Disk Bad Block Entry Menu. If you select option a (Enter Bad Block
Information), the program performs a verification process. When the program
completes the verification, it displays the Hard Disk Bad Block Entry menu.

DAS 9200 Technician’s Reference



Troubleshooting

Hard Disk Bad Block Entry Menu
a) Add bad blocks in physical block number format
b) Add bad blocks in "cyl hd byte" format
c¢) Exit (default)

Enter choice [c]:

NOTE. The program writes bad block information to the hard disk after the
format process. Therefore, if you want to map-out more bad blocks, you must
reformat the hard disk.

This menu gives you three choices: enter the bad blocks using the physical
block-number format, enter the bad blocks using the Cylinder/Head/Byte format,
or exit the menu. For choice a, you must know the physical block number.
Otherwise, you must calculate the physical block number from the formula in the
section Calculating Bad Blocks.

If the system software detects bad blocks while the DAS is running, it may
report them as ECC errors. These errors are reported with a physical block
number. You can use choice a to add these blocks (reported as ECC errors) to the
bad block list. Press the Return key to exit the bad block entry program.

Choice b allows you to add the bad block information in the Cylinder/Head/Byte
format. Use a space as a delimiter between values. For example, if a hard disk
contains Cylinder/Head/Byte information as 123 / 1/ 3, enter the bad block as
“123 1 3” and press the Return key. The program automatically calculates the
physical block location and adds it to the bad block list.

After you enter the last bad block, press the Return key to exit the program. Press ¢
to return to the Disk Operations menu, then press b to format the hard disk. ’

After the format program completes the format process, the program displays the
Hard Disk Operation menu. Press d to return to the BOOT?> prompt.
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Modify Swap Partition Size Menu. If you select option ¢ (Modify Existing Swap
Partition Size), the format program displays the Modify Swap Size Partition
menu. (You cannot change the swap size for the 10 Mbyte hard disk drive.)

Modify Swap Partition Size Menu

a) Swap Partition Size to Small (4,068 Kbytes)
b) Swap Partition Size to Medium (6,840 Kbytes)
c) Swap Partition Size to Large (9,090 Kbytes)
d) Swap Partition Size to a Particular Value

e) Exit with no changes (default)

Enter choice [e]:

CAUTION. Modifying the swap-space size partition destroys all files on the hard
disk. To save files from the hard disk, copy them onto floppy disks or transfer
them to your host using a 92LAN (ethernet) Module, a 92C02 (GPIB interface)
with PCL, the backup/restore utility in Disk Services, or Kermit (an RS-232 file
transfer protocol). Refer to Section 3 of the DAS User Manual for information
on copying files to floppy disks, backup/restore utility, or Kermit. For informa-
tion on 92LAN or 92C02, refer to the user manual for those modules.

If the hard disk has never been formatted, you must format it before changing the
swap-partition size. The program creates a swap partition after formatting or
reformatting the hard disk. The default size of the swap partition is based on the
size of the hard disk drive. Table 4-29 shows the default swap partition sizes. If
the hard disk was previously formatted, you can change the swap-partition size
without reformatting the hard disk.

Table 4-29: Default Swap Partition Size

Hard Disk Size Swap Partition Size
10 Mbyte 4,068 Kbytes
20 Mbyte 4,068 Kbytes
40 Mbyte 6,840 Kbytes
80 Mbyte 9,090 Kbytes

After changing the swap partition size, use the f:/make utility to make a file
system and the f:/install utility to reload all system software. Increasing the
swap-partition size reduces the amount of space available on the hard disk for
user files, such as setups and reference memories.
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A small swap partition uses 4 Mbyte of hard disk space (default), a medium
swap partition uses 6.5 Mbyte of hard disk space, and a large swap partition uses
9 Mbyte of hard disk space. If you are using two modules, set the swap partition
to a medium size. If you are using four or more modules, set the swap partition
to a large size.

If none of these selections meets your needs, then you can define the swap-parti-
tion size. Selection d lets you dedicate from 4 Mbyte to 50% of the total drive
capacity for the swap-partition size.

After the swap-partition size program changes the size of the swap partition, the
program returns to the BOOT?> prompt. You must then run the Make utility. If
you do not run the utility, the system may behave unpredictably.

File System Make Utility =~ The file system Make utility either creates a new, empty, file system and destroys
all previously stored files on the hard disk, or it checks and repairs the existing
file system. The utility prompts you to select one of the two options. Use the
file-system Check option to repair file system damage resulting from an
abnormal shutdown of the DAS. Before running the Make utility, use the system
software Disk Services menu to save all user-created files on floppy disks. The
Make utility operates the same for all DAS mainframes.

NOTE. If the hard disk drive is seriously corrupted, you may not be able to save
files on floppy disks. Therefore, you should regularly backup your user-gener-
ated files.

Running the File System Make Utility. If the BOOT?> prompt is displayed, proceed
to step 4. If not, start with step 1.

1. Power down the mainframe. Face the rear of the mainframe and locate the
DIP switches mounted on the Controller board (accessible through an
opening on the back panel).

2. Place DIP switch 1 (leftmost DIP switch) in the closed (down) position.
Place DIP switch 2 in the open (up) position. Leave all other DIP switches in
the original positions.

3. Power ON the terminal and wait for a flashing cursor to appear. Power ON
the mainframe and wait for the prompt BOOT?>, then insert the FORMAT,
MAKE disk (labeled 1 of n).

4. Type f:/make. The utility displays the following menu:

Press "m" to run the file system Make procedure,
press "c" to run the file system Check procedure-—>
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5. Type m to create a new file system. This destroys all files on the hard disk. A
warning message and prompt are displayed; type y to continue with the
Make utility.

File System Check Procedure. If you type ¢ in step 5, the file-system Check
program repairs the damaged file system after a system failure. An unexpected
loss of power, software failures, or hardware failures can corrupt the file system
and cause the DAS to shut down in an uncontrolled fashion. When this happens,
recent file-system changes may not be completely written to the hard disk and
the file system may be inconsistent.

The DAS normally runs the file system Check program at power on unless you
change the parameters in the Boot Option overlay to the Diagnostics menu (refer
to Diagnostics, File System Check and the Boot Option Overlay on page 4—15
for more information on setting the boot options).

NOTE. If you run the File System Check procedure from the floppy disks, the
logic analyzer will ignore the settings in the Boot Option overlay.

Under certain conditions, the DAS may ask you to run the file system Check
program manually. The file system Check program may not completely recover
from all types of damage to the file system. If system software files are corrupted
or cleared, you must rebuild the file system using the file system Install utility
provided with the DAS.

NOTE. You must run the file system Check program when, if you get a message
during power on indicating that the file system is damaged and cannot be
automatically repaired. The DAS cannot operate with a damaged file system that
it cannot repair.

There are six phases of the file system Check program (described later in detail).
During these phases, the program attempts to reconstruct the file system by
deleting unreferenced files, rebuilding the free block list, and fixing any
inconsistencies. It may take multiple attempts to complete the repair process.
You should run the file system Check program until you no longer get errors or
queries (normally no more than five times).

Once you have started the file system Check procedure, it proceeds automatical-
ly. The check goes through six phases; these are detailed in Tables 4-30 through
4-34. These tables list and explain typical messages that may be displayed
during the file system Check program. (In these tables, a word in parentheses
following a message indicates the actual prompt message you see on the screen.)
The tables also contain recommended responses to the error messages.
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When the file system Check program finds an inconsistency in the file system, it
prompts you to take corrective action. There are several approaches to correcting
file system problems, depending on the situation. Usually, answering y to a
CLEAR? prompt or n to a RECONNECT? prompt corrects the problem without
damaging any files on the hard disk. If a file has a size of 0, it can always be
cleared. After clearing any files, you should run the Verify option of the Install
utility to make sure that system files were not deleted. If the message EXCES-
SIVE BAD BLOCKS. CONTINUE? appears, enter y to continue. (A file system
bad block 1s not the same as a bad block on the hard disk.)

NOTE. If you receive the Excessive Bad Blocks message, you must repeat the file
system Check program until it completes without errors.

All problems may not be fixed on the first pass through the file system Check
routine; you may have to rerun the program several times. If the utility completes
all checks successfully, it prints the number of files, blocks, and the amount of
free space and displays the following prompt:

Do you want to rerun the File System Check Procedure

(y/n)[n]:

Enter y to the prompt only if all checks did not complete successfully. If you
enter n, the BOOT?> prompt is displayed.

Phase 1: Check Blocks and Sizes. This phase of the program checks the inode
section of the file system; errors uncovered here usually indicate serious
corruption of the file system. Table 4-30 summarizes the error messages that
may be generated during Phase 1 testing. In the table, a word in parentheses
following an error message indicates the actual prompt message that appears on
the screen.
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Table 4-30: Phase 1 File System Check Error Messages

Message Explanation

UNKNOWN FILE TYPE I=I (CLEAR?) | The program found an unknown type of file. Type y in
response to this message.

LINK COUNT TABLE OVERFLOW An internal error has been found. Repeat the file

(CONTINUE?) system Check program after completing the current
pass. Type y to continue. May require several y
responses.

BBAD I=l The program has detected an illegal block number B
ininode I.

EXCESSIVE BAD BLOCKS I=l The program has detected 10 or more bad block

(CONTINUE?) numbers. Type y to continue. Run the file system
Check program again after completion.

BDUP I=l The program has identified a duplicate block B in
inode |.

EXCESSIVE DUP BLKS I=I The program has detected too many duplicate blocks

(CONTINUE?) in inode |. Type y to continue; when finished, run the
file system Check program again.

DUP TABLE OVERFLOW There has been an internal table overflow. Type y to

(CONTINUE?) continue; when finished, run the file system Check
program again.

POSSIBLE FILE SIZE ERROR I=I A possible error in file size has been detected. After

completing the file system Check procedure, run the
system software Install utility, Verify option, to make
sure that no files are corrupted.

DIRECTORY MISALIGNED I=I A possible directory error has been detected. After
completing the file system Check routine, run the
system software Install utility, Verify option, to make
sure that no files are corrupted.

PARTIALLY ALLOCATED INODE I= A partially allocated inode has been detected.
(CLEAR?) Respond with y. After completing the file system
Check procedure, run the system software Install
utility, Verify option, to make sure that no files are

corrupted.
PHASE 1B: RESCAN FOR MORE This message may be displayed if the program is
DUPS rescanning for additional duplicate block entries in the
inode structures.
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Phase 2: Check Path Names. This phase of the program removes files with
corrupted inodes detected in the Phase 1 check. Table 4-31 summarizes the error
messages that may be generated during Phase 2 testing. In the table, a word in
parentheses following an error message indicates the actual prompt message that

appears on the screen.

Table 4-31: Phase 2 File System Check Error Messages

Message

Explanation

ROOT INODE UNALLOCATED.
TERMINATING

You must rebuild the file system. First, run the file
system Make program. Then, use the file system
Install utility to reload the System Software.

ROOT INODE NOT DIRECTORY
(FIX?)

Type y in response to this message. If this generates
a large number of errors, you need to rebuild the
system by running the file system Make program
followed by the file system Install utility to reload the
System Software.

DUPS/BAD IN ROOT INODE
(CONTINUE?)

| Type y in response. If this generates a large number

of errors, you need to rebuild the system. Do this by
running the file system Make program followed by the
file system Install utility to reload the System
Software.

| OUT OF RANGE I=I NAME=F
(REMOVE?)

The program has detected a directory entry with an
out-of-range inode number I; type y in response. Run
the file system Install utility, Verify option, to make
sure that no files are corrupted.

UNALLOCATED I=l OWNER=0
MODE=M SIZE=S MTIME=T NAME=F
(REMOVE?)

The program has detected a directory entry with no
allocation bits set; type y in response. Run the
system file system Install utility, Verify option, to make
sure that no system files have been deleted.

DUP/BAD I=I OWNER=0 MODE=M
SIZE=S MTIME=T DIR=F (REMOVE?)

The program has detected duplicate or bad block
numbers associated with this file; type y in response.
Run the file system Install utility, Verify option, to
make sure that no system files have been deleted.
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Phase 3: Check Connectivity. This phase of the program checks for unreferenced
directories. Table 4-32 summarizes the error messages that can be generated
during Phase 3 testing. In the table, a word in parentheses following an error
message indicates the actual prompt message that appears on the screen.

Table 4-32: Phase 3 File System Check Error Messages

Message Explanation

UNREF DIR I=I OWNER=0 MODE=M | The program has detected an unreferenced directory;
SIZE=S MTIME=T (RECONNECT?) you must clear it. Type n in response to the
RECONNECT? prompt. The program then prompts
you to clear the inode. Type y in response to the
CLEAR? prompt. Run the file system Install utility,
Verify option, to make sure that no system files have
been deleted.

SORRY. NO lost+found DIRECTORY You must rebuild your system. First, run the file
system Make program, then use the file system
Install utility to reload the System Software.

SORRY. NO SPACE IN lost+found You must rebuild your file system. First, run the file
DIRECTORY system Make program. Then, use the file system
Install utility to reload the System Software.

Phase 4: Check Reference Counts. This phase of the program checks link count
information in the file system. You will almost always get an error during this
phase. As a general rule, if a file with a SIZE of 0 is unreferenced, you should
clear it (do not reconnect it). Table 4-33 summarizes the error messages that can
be generated during Phase 4 testing. In the table, a word in parentheses following
an error message indicates the actual prompt message that appears on the screen.

Table 4-33: Phase 4 File System Check Error Messages

Message Explanation

UNREF FILE 1= OWNER =0 An unreferenced file has been detected; always type n
MODE=M SIZE=S MTIME=T in response. Note the file size; if the file size is greater
(RECONNECT?) than 0, run the file system Install utility, Verify option, to

make sure that no system files have been deleted. Most
detected files are temporary; deletion of these files is
harmless since the files are not usable.

(CLEAR?) If you type n at a RECONNECT prompt, another
prompt appears asking you to clear the file. You
should then type y to clear.

LINK COUNT FILE I=l OWNER=0O An incorrect link count has been detected; type yin

MODE=M SIZE=S MTIME=M response.

COUNT=X SHOULD BE Y (ADJUST?)
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Table 4-33: Phase 4 File System Check Error Messages (Cont.)

Message

Explanation

LINK COUNT DIR I=| OWNER=0
MODE=M SIZE=S MTIME=M
COUNT=X SHOULD BE Y (ADJUST?)

An incorrect link count has been detected; type y in
response.

LINK COUNT F I=| OWNER=0
MODE=M SIZE=S MTIME=M
COUNT=X SHOULD BE Y (ADJUST?)

An incorrect link count has been detected; type y in
response.

UNREF FILE |=| OWNER=0 MODE=M
SIZE=S MTIME=M (CLEAR?)

An unreferenced file has been detected; type y in
response. If the file size is greater than 0, run the file
system Install utility, Verify option, to make sure that
no system files have been deleted.

UNREF DIR |=| OWNER=0 MODE=M
SIZE=S MTIME=M (CLEAR?)

An unreferenced directory has been detected; type y
in response. If the file size is greater than 0, run the
file system Install utility, Verify option, to make sure
that no system files have been deleted.

BAD/DUP FILE I=| OWNER=O
MODE=M SIZE=S MTIME=M
(CLEAR?)

A file inode containing bad blocks or duplicate blocks
has been detected; type y in response. If the file size
is greater than 0, run the file system Install utility,
Verify option, to make sure that no system files have
been deleted.

BAD/DUP DIR I=| OWNER=0
MODE=M SIZE=S MTIME=M
(CLEAR?)

A directory inode containing bad blocks or duplicate
blocks has been detected; type y in response. If the
directory size is greater than 0, run the file system
Install utility, Verify option, to make sure that no
system files have been deleted.

FREE INODE COUNT WRONG IN
SUPERBLK (FIX?)

An inconsistency in the free inode count has been
detected. The actual number of free inodes does not
match the number stored in the superblock. Type y in
response.
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Phase 5: Check Free List. This phase of the program checks for errors in the free
block list. Table 4-34 summarizes the error messages that can be generated
during Phase 5 testing. In the table, a word in parentheses following an error
message indicates the actual prompt message that appears on the screen.

Table 4-34: Phase 5 File System Check Error Messages

Message

Explanation

EXCESSIVE BAD BLKS IN FREE LIST
(CONTINUE?)

More than 10 bad block numbers in the free block list
have been detected; type y in response.

EXCESSIVE DUP BLKS IN FREE LIST
(CONTINUE?)

More than 10 duplicate block numbers in the free
block list have been detected; type y in response.

BAD FREEBLK COUNT

The free block count is incorrect. No action is
required.

X BAD BLKS IN FREE LIST

There are X bad blocks in the free list. No action is
required.

X DUP BLKS IN FREE LIST

There are X duplicate blocks in the free list. No action
is required.

X BLK(S) MISSING

There were X blocks unused by the file system that
were not in the free list. No action is required.

FREE BLK COUNT WRONG IN

An inconsistency in the free biock count has been

SUPERBLOCK (FIX?) detected. The free block count in the superblock is
incorrect; type y in response.
BAD FREE LIST (SALVAGE?) The free block list must be repaired; type y in

response.

Phase 6: Salvage Free List. This phase rebuilds the file system free block list. There
are no error messages generated in this phase of the file system Check procedure.
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File System Install Utility =~ Use the file system Install utility to install and verify the Base System Software,
optional system software, and application software. You can also use the Install
utility to remove the optional system software and application software. The
Install utility operates the same for all mainframes.

You must install the Base System Software in the following cases:
B After running the file system Make utility
®  When upgrading to a new version of system software

B When repairing damage to the system software from an abnormal shutdown
of the DAS

You can install the optional system software and application software when
installing the Base System Software. However, you can also install the applica-
tion software using the Disk Services menu at a later time.

You must install some portion of the optional system software when installing
the Base System Software. You can use the Install utility at a later time to install
or remove any optional system software. However, you cannot use the Install
utility to remove the Base System Software.

You can use the file system Install utility to perform the following functions:

®  [nstall the software, including the Base System Software, optional system
software, and application software

®  Remove optional system software or application software

®  Verify that the installed software is complete and correct

Installing Base System Software. The Base System Software contains the essential
software for the DAS. Use this program to add or replace Tektronix-supplied
files. The program does not disturb user-generated files (such as, reference
memories and system setups).

If the BOOT?> prompt is displayed, proceed to step 4. If not, begin with step 1.

1. Start with the mainframe powered off. Face the rear of the mainframe and
locate the DIP switches mounted on the Controller board (accessible through
an opening in the lower right corner of the back panel).

2. Place DIP switch #1 (the leftmost DIP switch) in the closed (down) position
to cause the DAS to bypass the normal system software when powered on.
Place DIP switch #2 in the open (up) position. Leave the other DIP switches
in their original positions.

3. Power up the terminal and wait for the flashing cursor to appear. Power up the
mainframe and wait for the prompt BOOT?>, then insert the INSTALL disk.
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4.

Type f:/install and press the Return key. The DAS displays the follow-
ing menu:

Press "i" to Install Base System Software, Optional
System Software, or Application Software.

Press "r" to Remove Optional System Software or
Application Software.

Press "v" to Verify currently installed software.

Selection:

Type 1 to start the system software installation procedure. The following
menu displays:

DAS File System Installation Procedure:

When the BOOT?> prompt appears, type /install

to continue with the installation process, or type /config
to adjust the LAN, GPIB, or Operating mode parameters or
save an image of the current software.

If you need to adjust the network parameters, type /config and refer to the
Configuration Utility beginning on page 4-94. Otherwise, continue with the
next step.

NOTE. Do NOT remove the INSTALL disk. The program transfers several files
[from the floppy disk to the hard disk, then the BOOT?> prompt appears.

10.

Type /install and press the Return key. The system accesses the hard disk and
displays the following message after a few seconds:

DAS File System Installation Procedure:

XXXXX Kbytes disk space remaining.

Insert next DAS system floppy disk and press Return.
(When installation is complete press "c") -—>

Remove the INSTALL disk. Insert the Base System Software disk (volume 1
of volume n) and press the Return key. When the prompt appears, insert the
next disk in the sequence and press the Return key. Continue loading Base
System Software disks in sequence until you have installed all of them.

Install the optional system software disks that you need for your applications.

Install any application software disks. However, you can install the
application software disks later using the Disk Services menu.

After you have installed the last disk, type c to complete the software
installation procedure. The system then powers down.
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11. After the DAS completes the power-down sequence, place DIP switch #1 in

the open (up) position and power up the mainframe using the front-panel DC
ON/OFF switch. The DAS performs the power-up diagnostics and displays
the Diagnostics menu.

Installing Optional System Software. Use this program to add or replace Tektro-
nix-supplied files only. The program does not disturb user-generated files (such
as, reference memories and system setups).

NOTE. The INSTALL disk is not required for the installation program if the Base
System Software has already been installed.

If the BOOT?> prompt is displayed, proceed to step 4. If not, begin with step 1.

1.
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Start with the mainframe powered off. Face the rear of the mainframe and
locate the DIP switches mounted on the Controller board (accessible through
an opening in the lower right corner of the back panel).

Place DIP switch #1 (the leftmost DIP switch) in the closed (down) position
to cause the DAS to bypass the normal system software when powered on.
Place DIP switch #2 in the open (up) position. Leave the other DIP switches
in their original positions.

Power up the terminal and wait for the flashing cursor to appear. Power up
the mainframe and wait for the prompt BOOT?>.

Type /install and press the Return key. The DAS displays the following
message:

File System Installation Procedure:

Insert next system floppy disk and press Return.
When rebuild is complete press "c" -->

When the prompt appears, insert the first optional system software disk that
you need for your applications. Continue installing the disks at each prompt
until you have installed all required disks.

After you have installed the last disk, type ¢ to complete the software
installation procedure; the system then powers down.

Place DIP switch #1 in the open (up) position and power up the mainframe
using the front-panel DC ON/OFF switch. The DAS performs the power-up
diagnostics and displays the Diagnostics menu.
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Installing Application Software. You can install application software using the
procedure for installing optional system software. However, it may be easier to
install the application software disks using the Disk Services menu.

Removing Optional System Software or Application Software. You can remove the
optional system software and application software using the Install utility on
disk. Removing software with this utility provides additional free space on the
hard disk drive. You can also remove application software using the Disk
Services menu, but you cannot remove optional system software with this menu.

If the BOOT?> prompt is already displayed, proceed to step 4. If not, begin with
step 1.

1. Start with the mainframe powered off. Face the rear of the mainframe and
locate the DIP switches mounted on the Controller board (accessible through
an opening in the lower right corner of the back panel).

2. Place DIP switch #1 (the leftmost DIP switch) in the closed (down) position
to cause the DAS to bypass the normal system software when powered on.
Place DIP switch #2 in the open (up) position. Leave all other DIP switches
in their original positions.

3. Power up the terminal and wait for the flashing cursor to appear. Power up the
mainframe and wait for the prompt BOOT?>, then insert the INSTALL disk.

NOTE. When you install floppy disks in the DAS floppy disk drive, insert the disk
with the label facing the center of the DAS.

4. Type f:/install and press the Return key. The DAS displays the following
menu:

Press "i" to Install Base System Software, Optional
System Software, or Application Software.

Press "r" to Remove Optional System Software or
Application Software.

Press "v" to Verify currently installed software.

Selection:
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5. Type r to remove the software. A menu similar to the following appears:

DAS Software Removal Procedure:

XXXXX Kbytes space remaining.

The following Optional System Software and/or Application
Software is currently installed:

1) .92A16
2) .92A60
3) .92A9%6

To remove a software package, type in the number on the
same line as the name of the package and press Return.
To exit, type in "0" and press Return, or simply press
Return with no number specified.

Which Optional System Software or Application Software
package would you Tike to remove?

The above example menu appears if you have previously installed the 92A16
Support, 92A60/90 Support, and 92A96 Optional System Software packages.

After you enter your selection, the program removes the selected package and
displays the remaining list of software packages. The program prompts you for
another selection.

If there are no optional system software or application software packages, the
program displays an appropriate message and then displays the BOOT?> prompt.

Verifying Base, Optional and Application Software. Use the verify function of the
Install utility to verify that all Tektronix-supplied software for the DAS
(including the Base System Software, optional system software, and application
software) is completely and correctly installed and has not been corrupted.

You will normally use the verify function of the Install utility after executing the file
system Check program of the Make utility. It is not necessary to use the verify
function of the Install utility after installing software, since each base, optional, and
application software package is individually verified as you install it.

You can also verify all Tektronix-supplied software using the Version menu
(refer to the Version menus in the DAS System User Manual).

If the BOOT?> prompt is already displayed, proceed to step 4. If not, begin with
step 1.

1. Start with the mainframe powered off. Face the rear of the mainframe and
locate the DIP switches mounted on the Controller board (accessible through
an opening in the lower right corner of the back panel).
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Configuration Utility

2. Place DIP switch #1 (the leftmost DIP switch) in the closed (down) position
to cause the DAS to bypass the normal system software when powered on.
Place DIP switch #2 in the open (up) position. Leave all other DIP switches
in their original positions.

3. Power up the terminal and wait for the flashing cursor to appear. Power up the
mainframe, wait for the prompt BOOT?>, and then insert the INSTALL disk.

4. Type fi/install and press the Return key. The DAS displays the following menu:

Press "i" to Install Base System Software, Optional
System Software, or Application Software.

Press "r" to Remove Optional System Software or
Application Software.

Press "v" to Verify currently installed software.

Selection:
S. Type v to start the software verification procedure.

Each DAS Base System Software, optional system software, and application
software disk has a separate checksum list corresponding to the name of the
floppy disk containing the files. Each list contains the name and the expected
checksum value for each file on the disk. The verification program displays the
name of each checksum list as it verifies the checksums for the files. This
process takes several minutes to complete.

If any files in a checksum lis