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Preface

About This Document

Purpose

Audience

Structure

This document provides information for servicing the DEC 3000
Models 400S/600S/900S AXP front-to-rear cooled systems. A
variety of diagnostic and troubleshooting aids is provided, along
with procedures to remove and replace failed or damaged field
replaceable units (FRUs).

This manual is a support and reference document for Digital
Services personnel who perform maintenance work on the
DEC 3000 Models 400S/600S/900S AXP front-to-rear cooled
systems. It is also intended for Digital customers who have a
self-maintenance agreement with Digital.

This guide consists of 15 chapters, 3 appendixes, a glossary, and
an index. It is organized into four parts as Table 1 describes.

Table 1 Parts Description

Part Title Description
| Installation Chapters 1-2 provide information
Information for preparing to install and

installing the DEC 3000 Models
400S/600S/900S AXP front-to-rear
cooled systems.

I DEC 3000 Model Chapters 3—7 provide information
400S/600S AXP specific to the DEC 3000 Models
Specific Information 400S/600S AXP systems.

The chapters include system
configuration, FRU removal

and replacement, diagnostics,
troubleshooting, and a spare parts
list.

(continued on next page)
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About This Document

Conventions
Used in this
Document

XXViii

Table 1 (Cont.) Parts Description

Part Title

Description

] DEC 3000 Model Chapters 8-12 provide information
900S AXP Specific specific to the DEC 3000 Model

Information

900S AXP system. The chapters
include system configuration,

FRU removal and replacement,
diagnostics, troubleshooting, and a
spare parts list.

v Common System Chapters 13-15 provide

Information

information common to the DEC
3000 Models 400S/600S/900S AXP
front-to-rear cooled systems. The
chapters describe console and
utility commands, LED codes and
status/error messages, and SCSI ID
option devices information.

This document uses the following conventions:

Convention Meaning

Note A note provides general information.

Caution A caution provides information that
prevents damage to equipment and
software.

Warning A warning provides information to prevent
personal injury.

A key name in a box used in text and
examples means that you press that key on
your keyboard.

[] Information contained within brackets is
optional.

{} Information contained within braces is
required.

TEST ASIG Boldface text indicates new terms or

SET PASSWORD

1]

information that the user must supply.

In text, commands are shown in uppercase
to differentiate them from text.

A circled number in text or examples
corresponds to that number in an
illustration.




About This Document

The following symbols appear on the chassis. Please review their
definitions below:

This Dangerous Voltage warning symbol indicates
risk of electric shock and hazards from dangerous
voltage.
This Attention symbol is used to alert the reader to
specific safety conditions and to instruct the reader
to read separate instructional material.
Related The documents listed in Table 2 provide additional information
Documentation about the DEC 3000 Models 400S/600S/900S AXP front-to-rear

cooled systems.

Table 2 Systems Reference Documentation

Document Order Number

DEC 3000 Model 400/400S Server EK-SNPSV-DK
Documentation Kit

DEC 3000 Model 600/600S AXP Owner’s EK-SNDPL-0OG
Guide

DEC 3000 Model 800/800S/900/900S AXP EK-FLMUL-0G
Owner’s Guide

OSF Factory Installed Software User’'s Guide EK-SFFIS-UG
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Digital Support Centers

Digital Support Centers

Availability

Contact
Numbers

XXX

Digital Services representatives are available at Digital Support
Centers for on-site warranty and service contract customers. If
you do not currently receive this support but would like to, please
contact either a Digital Support Center listed in Table 3 or your
local Digital office.

Table 3 lists telephone numbers for Digital Support Centers.

If your country’s Digital Services number is not listed, please
contact your local Digital office for assistance.

Table 3 Telephone Numbers of Digital Support Centers

Country Telephone Number
United States 1-800-354-9000
Canada 1-800-267-5251
Canada (Quebec only) 1-800-267-2603
United Kingdom [44]256 59200
France [33]92955111

ermany -(89)-
G [49]-(89)-95913218




Part |

Installation Information

Part I provides information for installing the DEC 3000 Models
400S/600S/900S AXP front-to-rear cooled systems. This part
includes the following chapters:

Chapter Title

1 Preparing for Installation
2 Installing the System







1

1.1 Overview

1.1.1 Chapter
Overview

1.1.2
Introduction

Preparing for Installation

This chapter contains the following topics:
= Verifying the Installation Site

« Tools Required

< Unpacking the System

The DEC 3000 Models 400S/600S/900S AXP front-to-rear cooled
systems provide easy access for servicing. Once installed, the
system can be pulled out of the cabinet for servicing without
disconnecting the system. The top cover can be removed to gain
access to the modules and other components in the top of the
system box. The system box can also be pivoted upward and the
bottom cover removed to gain access to the components in the
bottom of the system box.

Before installing the DEC 3000 Models 400S/600S/900S AXP
front-to-rear cooled systems, you must:

< Verify that the installation site meets the required
environmental conditions.

< Unpack the system.
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Preparing for Installation

1.2 Verifying the Installation Site

1.2.1 System Caution
Warranty Review your system warranty. It may require that a
Caution Digital Services representative install your system

to prevent damage to equipment or software.

1.2.2 Before installing the DEC 3000 Models 400S/600S/900S AXP
Preinstallation front-to-rear cooled systems, make sure:

Considerations < All cables that you plan to connect to the system are in

place and clearly labeled:

Terminal data cables
Telephone cables
Network cables

= The specifications and environmental conditions listed in
Appendix A are met. For additional information about
planning and preparing the installation site for a computer
network or freestanding system, refer to the
Site Environmental Preparation Guide (EK-CSEPG-MA),
which is not shipped with the system.

< The system is located in an area that provides 61 cm (24 in)
clearance from the rear of the cabinet and 91 cm (36 in) from
the front of the cabinet for ventilation and servicing.

1.2.3 Airflow Caution

Caution Do not impede airflow by obstructing the front
and/or rear of the unit. Exceeding internal thermal
limits can affect system reliability and availability.

1.2.4 Cabinet Warning
Stabll_lzatlon The system weighs approximately 54.5 kg (120 Ib).
Warning To prevent personal injury and equipment damage,

ensure that the system is contained in an enclosure
that can be stabilized when the system is pulled out
on its slides.

It is the customer’s responsibility to ensure that the
enclosure can be stabilized.
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Preparing for Installation

1.3 Tools Required
The following tools are required to install the rackmount kit:
= Pencil
= Flat-blade screwdriver
< Phillips screwdrivers (long #2 and short #2)
« 5/16-inch hex socket head driver
= 1/2-inch open-end wrench or adjustable wrench

1.4 Unpacking the System

1.4.1 Checking Note

the Shipment Save all packing materials in case you need to return the
system.

Before installing the system, check that the shipment contains
the parts listed on the packing slip shipped with your system.

1.4.2 If Parts If any parts are missing or damaged, contact your delivery
Are Missing agent immediately and contact your Digital sales representative.
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1.4.3
2T-PE413-T4
Shipping
Contents

The DEC 3000 Model 400S (2T-PE413-T4) AXP system shipment

contains the items listed in Table 1-1.

Table 1-1 2T-PE413-T4 Parts List

Description Part Number Qty
DEC 3000 Model 400S (2T-PE413-T4) AXP 70-31793-01 1
unit assembly
Short right slide mounting bracket 74-48447-01 1
Short left slide mounting bracket 74-48447-02 1
Long right slide mounting bracket 74-48466-01 1
Long left slide mounting bracket 74-48466-02 1
8-32 pan head screws 90-00062-23 8
Flat washers 90-06661-00 8
Split lockwashers 90-06690-00 8
Nuts 90-06561-00 8
10-32 bar nuts 74-48448-01 4
10-32 clip nuts 90-07786-00 6
10-32 truss head screws 90-00063-39 14
Power cord 17-00083-58 1
Antistatic wriststrap 12-36175-01 1
DEC 3000 Models 400S/600S/900S AXP EK-TACSF-SV 1
Front-to-Rear Cooled Systems Service
Information
EEC 3000 Model 400/400S Server Document  EK-SNDSV-DK 1
i
OSF Factory Installed Software User’s Guide EK-SFFIS-UG 1




1.4.4
2T-PE423-T4
Shipping
Contents

Preparing for Installation

The DEC 3000 Model 600S (2T-PE423-T4) AXP system shipment

contains the items listed in Table 1-2.

Table 1-2 2T-PE423-T4 Parts List

Description Part Number Qty
DEC 3000 Model 600S (2T-PE423-T4) AXP 70-31793-02 1
unit assembly

Short right slide mounting bracket 74-48447-01 1
Short left slide mounting bracket 74-48447-02 1
Long right slide mounting bracket 74-48466-01 1
Long left slide mounting bracket 74-48466-02 1
8-32 pan head screws 90-00062-23 8
Flat washers 90-06661-00 8
Split lockwashers 90-06690-00 8
Nuts 90-06561-00 8
10-32 bar nuts 74-48448-01 4
10-32 clip nuts 90-07786-00 6
10-32 truss head screws 90-00063-39 14
Power cord 17-00083-58 1
Antistatic wriststrap 12-36175-01 1
DEC 3000 Models 400S/600S/900S AXP EK-TACSF-SV 1
Front-to-Rear Cooled Systems Service

Information

DEC 3000 Model 600/600S AXP System EK-SNDPL-OG 1
Owner’s Guide

OSF Factory Installed Software User’s Guide EK-SFFIS-UG 1
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1.4.5
2T-PE54B-T4
Shipping
Contents

1-6

The DEC 3000 Model 900S (2T-PE54B-T4) AXP system shipment

contains the items listed in Table 1-3.

Table 1-3 2T-PE54B-T4 Parts List

Description Part Number Qty
DEC 3000 Model 900S (2T-PE54B-T4) AXP 70-31587-02 1
unit assembly

Short right slide mounting bracket 74-48447-01 1
Short left slide mounting bracket 74-48447-02 1
Long right slide mounting bracket 74-48466-01 1
Long left slide mounting bracket 74-48466-02 1
8-32 pan head screws 90-00062-23 8
Flat washers 90-06661-00 8
Split lockwashers 90-06690-00 8
Nuts 90-06561-00 8
10-32 bar nuts 74-48448-01 4
10-32 clip nuts 90-07786-00 6
10-32 truss head screws 90-00063-39 14
Power cord 17-00083-58 1
Antistatic wriststrap 12-36175-01 1
DEC 3000 Models 400S/600S/900S AXP EK-TACSF-SV 1
Front-to-Rear Cooled Systems Service

Information

DEC 3000 Model 800/800S/900/900S AXP EK-FLMUL-0OG 1
Owner’s Guide

OSF Factory Installed Software User’s Guide EK-SFFIS-UG 1
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2.1 Overview

2.1.1 Chapter
Overview

2.1.2
Introduction

Installing the System

This chapter explains how to install the DEC 3000 Models 400S/
600S/900S AXP front-to-rear cooled systems in a cabinet and
contains the following topics:

Preparing the Cabinet for Installation
Preparing and Installing the Chassis Slides
Installing the Chassis in the Cabinet
Connecting the Power Cord and Cables
Verifying the System

This chapter describes how to install the DEC 3000 Models
400S/600S/900S AXP front-to-rear cooled systems in a standard
19-inch RETMA cabinet.
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Installing the System

2.2 Preparing the Cabinet for Installation

2.2.1
Establishing
Cabinet
Location

2.2.2 Cabinet
Stability
Warning

2.2.3 Cabinet
Rail Hole
Pattern

224
Determining
the Installation
Area

2-2

When the customer has identified the location for the cabinet
installation, perform the following steps:

Step  Action

1 Move the cabinet to the selected location.

2 Use an open-end (spanner) wrench to screw down the
cabinet leveler feet.

3 Place a spirit level on the cabinet base to ensure that the
cabinet is level.

4 Readjust the leveler feet (if necessary) until the cabinet is
level.

5 Slide out the stabilizer bar (or other cabinet stabilizing

device) to support the weight of the system being installed.

Warning

To ensure cabinet stability, Digital does not
recommend installing the system in the top area
of the cabinet.

The space between mounting holes in the cabinet rails follows a
pattern of 1.27 cm (0.50 in), 1.59 cm (0.625 in), and 1.59 cm (0.625
in). This pattern is repeated for the length of the rails.

To determine the installation area for the system in a standard
19-inch RETMA cabinet, perform the following steps at the front
and rear cabinet rails. See Figure 2-1.

Step  Action

1 Select a section of the cabinet rail where there is a 1.27
cm (0.50 in) space between two holes.

2 Make a mark between the holes. This is your starting
point.

3 Count up or down three holes. This is one set and equals
4.45 cm (1.75 in).

4 Count up or down eight sets and make a mark. The area

between the marks is the installation area.

The total installation area is 35.56 cm (14 in). The equation for
calculating the total area is

4.45 cm (1.75 in) x 8 sets = 35.56 cm (14 in)



Figure 2—1 Determining the Installation Area
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Note

Installing the System

The hole count described in this section determines the
system installation location in any 35.56-cm (14-in) area of

the cabinet.
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@ Hole 2, for attaching slide

® Hole 3, for front bezel captive screw

© Hole 4, for attaching slide
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O Hole 5, for attaching slide
©® Bar nut (placed behind the rail)
@ Holes 9, 16, and 22, for attaching clip nuts



Installing the System

2.3 Preparing and Installing Chassis Slides

2.3.1 Required The following items are needed to assemble chassis slides:
Materlals_ for = Sixteen 8-32 pan head screws (PN 90-00062-23)
Assembling )

« Eight split lockwashers (PN 90-06690-00)

< Eight nuts (PN 90-06561-00)

= Two short slide mounting brackets (PN 74-48447-01/02)

< Two long slide mounting brackets (PN 74-48466-01/02)
2.3.2 Attaching To attach the slide mounting brackets to the outer slides, refer to
Slide Mounting Figure 2-2 and perform the following procedure:
Brackets to

1 Remove the outer slide from the left side of the chassis
by sliding it toward the rear of the chassis. Extend the
outer slide to the rear as far as it will go, then push in
the slide lock and continue extending the outer slide to
the rear until it is completely free from the inner slide
race.

2 Attach a short slide mounting bracket © to the left
outer slide @ using two 8-32 pan head screws, two split
lockwashers, two flat washers, and two nuts.

3 Attach a long slide mounting bracket @ to the rear of
the left outer slide @ using two 8-32 pan head screws,
two split lockwashers, two flat washers, and two nuts,
but do not tighten.

4 Adjust the long slide mounting bracket @ so the outer
slide fits between the front and rear rails. Then tighten
the hardware installed in step 3.

5 Repeat steps 1 through 4 to remove the right outer
slide and attach the slide mounting brackets to the
right outer slide.




2.3.3 Required
Materials for
Installing Outer
Slides

2.3.4 Installing
the Right/Left
Outer Slide
Assemblies

Installing the System

Figure 2—2 Attaching the Slide Mounting Brackets

S

Sl

MLO-013079

The following items are needed to install outer slides:

Right and left outer slide assemblies (assembled in the
previous section)

Fourteen 10-32 truss head screws (PN 90-00063-39)
Four 10-32 bar nuts (PN 74-48448-01)
Six 10-32 clip nuts (PN 90-07786-00)

To install the left outer slide assembly, refer to Figure 2—-3 and
perform the following procedure:

Step Action

1

Count up five holes from the bottom of the installation
area on the left front and rear cabinet rails and make a
mark.

Align the left outer slide assembly @ to the second,
third, fourth, and fifth holes, then secure the assembly
to the cabinet rails using seven 10-32 truss head screws
@ (three in front, four in rear) and two bar nuts © (one
in front, one in rear).

Install a 10-32 clip nut over holes 9, 16, and 22 of the
front left rail by sliding them over the edge of the rail
and aligning them with the holes.

Repeat steps 1 through 3 to install the right outer slide
assembly to the right rails.
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Figure 2-3 Installing the Left/Right Outer Slide Assembly
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2.4 Installing the Chassis in the Cabinet

2.4.1 Chassis
Installation
Warning

2.4.2 Securing
the Unit to the
Outer Slide
Assemblies

Warning

The chassis can weigh approximately 54.5 kg (120 Ib).
Use sufficient personnel or proper lifting equipment
to install the system. Failure to do so could cause
personal injury.

To ensure cabinet stability, Digital does not
recommend installing the system in the top area
of the cabinet.

To secure the system to the outer slide assemblies, refer to
Figure 2—4 and proceed as follows:

Step Action

1

Slide out the cabinet stabilizer bar or other cabinet
stabilizing device (if not already out) to support the
weight of the system @ being installed. Figure 2—4
shows an example of a cabinet with the stabilizer bar @
extended.

Slide both the left and right inner slide races that are
attached to the chassis @ toward the rear until they
are fully extended and locked in place.

Warning

The chassis can weigh approximately 54.5 kg (120 1b).
Use sufficient personnel or proper lifting equipment
to install the system. Failure to do so could cause
personal injury.

Use sufficient personnel or proper lifting equipment to
lift the system @© and position it so that the extended
left and right inner slide races align with the outer
slide assemblies that are attached to the cabinet rails.

Move the system into the cabinet while ensuring
that the inner slide races slide into the outer slide
assemblies.

Loosen (do not remove) all of the screws on the front
bezel that secure the front bezel to the chassis.

2—7



Installing the System

Step Action

6 Tighten the eight captive screws @ (four on each side)
that secure the chassis front bezel to the cabinet rails.

7 Tighten all of the screws on the front bezel that were
loosened in step 5.

Figure 2—4 Installing the Chassis in the Cabinet

MLO-013099
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2.5 Connecting Power Cord and Cables

25.1
Connecting
System Cables

To connect the system cables, refer to Figure 3—4 for DEC 3000
Models 400S/600S AXP systems or Figure 8-3 for DEC 3000
Model 900S AXP systems for the location of the power connector
and the option cable connectors.

2.6 System Verification

2.6.1 Initial
Powerup

2.6.2 Verifying
the System

After installing the chassis in the cabinet, connecting the power
cord, and connecting the cables, perform the following initial
power-up sequence:

1. Loosen the eight captive screws (four on each side) on the
front bezel and extend the chassis on the slides.

2. Remove the top cover. See Section 4.4.2.

3. Check the internal fan failure circuit breaker inside the
chassis and ensure that it is in the ON position.

4. Reinstall the top cover and resecure the chassis into the
cabinet with the eight captive screws on the front bezel.

5. Loosen the two captive screws on the front of the chassis and
open the front door.

6. Turn the dc power on by pressing the dc on/off switch.

The dc power ON indicator on the front panel will light, the
diagnostic display LEDs (on the rear panel of the Models
400S/600S AXP and on the front panel of the Model 900S
AXP) will light, and the main fan will start spinning.

7. Close the front door and secure it with the two captive screws.
At this time, the initial power-up sequence is complete.

For system verification for the DEC 3000 Model 400S AXP
systems, refer to the DEC 3000 Model 400/400S Server Document
Kit (EK-SNPSV-DK).

For system verification for the DEC 3000 Model 600S AXP
systems, refer to the DEC 3000 Model 600/600S AXP Owner’s
Guide (EK-SNDPL-0G).

For system verification for the DEC 3000 Model 900S AXP
systems, refer to the DEC 3000 Model 800/800S/900/900S AXP
Owner’s Guide (EK-FLMUL-0G).
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3.1 Overview

3.1.1 Chapter
Overview

3.1.2
Introduction

3.1.3 General
Rules

System Configuration

This chapter contains the following topics:

< Components and Features of the DEC 3000 Models 400S/600S
AXP Systems

= System Block Diagram

= 1/O Block Diagram

< Front View of the System
« Rear View of the System
= Serial ROM Jumpers

< Console Security

< ROM Update

= Storage Devices

= Memory Configuration

The DEC 3000 Models 400S/600S AXP systems use the DECchip
21064 implementation of the Alpha AXP architecture.

The DEC 3000 Models 400S/600S AXP are high-performance
rackmount servers that may also be mounted in a standard EIA
19-inch rack.

The DEC 3000 Models 400S/600S AXP are based on Digital’s
Alpha AXP architecture, providing all the advantages of a 64-
bit computing environment, and the choice of several different
operating systems.

When removing, upgrading, or replacing either storage devices

or memory, record the present switch and jumper settings before
making any changes. Record the settings again after the removal,
replacement, or upgrade is complete to ensure the change has
been done correctly.
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3.1.4 Console
Commands

Use the following console commands to show the configuration of
the system devices and options:

= SHOW CONFIGURATION
= SHOW MEMORY
= SHOW DEVICE

3.2 Components and Features

3.2.1 System
Components

3.2.2 System
Board

3-2

The DEC 3000 Models 400S/600S AXP systems include a system
unit, which consists of;:

= System (CPU) board

« 1/O board

< Memory motherboard (MMB)
= Memory SIMMs

= Mass storage shelf

< Power supply

< A terminal (or monitor and TURBOchannel graphics option)
and keyboard (must be provided by the user)

The system board (Syscard shown in Figure 3-1) consists of:
e DECchip 21064 processor chip

= DECchip 21064 Icache and Dcache

= Bcache and main memory control

< TURBOchannel interface

Interconnection: The system board (Syscard) provides
connectors to interface to the DEC 3000 Models 400S/600S
AXP 1/0O boards (SPIOMOD) and to the SIMM MMB modules.

SLICE Chips: The primary data paths on the Syscard are
contained within the SLICE chips. The SLICE chips interface the
128-bit DECchip 21064 bus to a main memory bus that is 256 bits
wide and to the 1/O bus that is 32 bits wide.

ELVIS Chip: The addresses for main memory, 1/0, and the
Bcache are controlled by the ELVIS chip.



3.2.3 I/O Board

3.2.4 Memory
Motherboard

System Configuration

The DEC 3000 Models 400S/600S AXP 1/0O boards (SPIOMOD,
Figure 3-2) contain all of the internal and external 1/0O connectors
along with three TURBOchannel options connectors.

The 1/0 board has the following features:

Two SCSI-2 interface chips
Interface to the TURBOchannel

Ethernet, ISDN, printer, and audio communication ports that
have DMA

32K-entry scatter/gather map for virtual DMA

The 1/0 board contains the following hardware jumpers:

ROM Update jumper—Enables/disables the writable feature of
the FEPROMs.

Secure System jumper-When placed in the enabled position,
this jumper enables the operator to lock out certain console
commands from unauthorized users. It can also be used to
clear a forgotten password.

External SCSI terminator—Enables/disables the use of an
external SCSI terminator.

The DEC 3000 Models 400S/600S AXP consist of four memory
motherboards (MMBSs). To improve memory latency and
bandwidth, the memory system is sliced among four memory
motherboards. To have an operational system, all four MMBs
must be present.
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3.2.5 System
Features

The DEC 3000 Models 400S/600S AXP provide the following

features:

Feature

Benefit

Alpha AXP 64-bit computing
using the DECchip 21064
microprocessor chip, which
contains 8 KB of instruction
cache and 8 KB of data cache

Expandable from 16 MB to
512 MB of memory

A 2 MB secondary cache

Internal and external SCSI
options

AUI Thickwire Ethernet port
A 10BASE-T network port

ISDN Network capabilities
(not supported initially)

Three TURBOchannel 1/0
adapter slots

Password security
Audio technology

Choice of operating systems

Access to an integrated
computing environment

DECwindows Motif software

Double the industry-standard
32-bit data path. Internal
instruction and data caches
improve performance.

Memory expands using either 2,
4, 8, 16, or 32 MB DRAM SIMMs.

Improves speed and performance.

Increases storage, graphics,
communications, and other
capabilities to the workstation.
Local 1/0O with two SCSI ports.
External storage supports up to
seven SCSI devices.

Connects directly to an AUI
Ethernet DECnet network.

Connects directly to a twisted
pair network.

Connects directly to an ISDN
network (not presently accessible
for use).

Allow for high-performance
module interconnection that
makes available a variety of
options.

Additional security for privileged
commands in console mode.

Built-in audio for voice grade
output capabilities.

Currently, choice of OpenVMS
Alpha AXP, and DEC OSF/1
Alpha AXP.

The best features of both
timesharing and local or
distributed applications.

Industry-standard windows-style
user interface to allow concurrent
applications.




3.3 System Block Diagram

3.3.1 Block
Diagram

System Configuration

Figure 3—-1 DEC 3000 Models 400S/600S AXP System Board Block Diagram
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3.4 1/0O Block Diagram

3.4.1 Block
Diagram

Figure 3—2 DEC 3000 Models 400S/600S AXP 1/0O Subsystem Block Diagram
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3.5 Front View

3.5.1 Front
View

System Configuration

See Figure 3-3 and Table 3-1 for information pertaining to the
front of the DEC 3000 Models 400S/600S AXP systems.

Figure 3-3 Front View
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Table 3—-1 DEC 3000 Models 400S/600S AXP Systems (Front)

Feature

Function

© Front door

® Compact disc or floppy disk
(optional)

©® Compact disc or floppy disk
(optional)

O DC On/Off switch
©® DC power ON indicator

Opens to allow access to the
front panel indicators, controls,
and the removable storage
media.

Removable storage media.
Removable storage media.
Turns the dc power on and off.

When lit, indicates that the dc
power is on.
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3.6 Rear View

3.6.1 Rear
View

Figure 3—4 Rear View

See Figure 3—4 and Table 3-2 for information pertaining to the
rear of the DEC 3000 Models 400S/600S AXP.
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Table 3-2 DEC 3000 Models 400S/600S AXP Systems (Rear)

Feature Function

(1) TURBOchannel slot 01  Connect a TURBOchannel
option.

(2] TURBOchannel slot 12 Connect a TURBOchannel
option.

(3] TURBOchannel slot 2  Connect a TURBOchannel
option.

(4] 10BASE-T port Connect a 10BASE-T twisted
pair Ethernet network cable.

(5 Halt button Place the system in console
mode.

(6 AUI Ethernet network Connect an AUI Thickwire

port

Ethernet network cable.

1Dual-width TURBOchannel options must be installed in slots 0 and 1
2Dual-width TURBOchannel options cannot be installed in slots 1 and 2.

(continued on next page)
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Table 3—-2 (Cont.) DEC 3000 Models 400S/600S AXP Systems (Rear)

Feature

Function

7]

(8]

ISDN port (not
presently
accessible for use)

Audio port

Alternate console
switch

Printer/alternate
console port

Eight amber
diagnostic display
LEDs

Keyboard/mouse port

Synch/asynch
full-modem
communications port

External SCSI port

System power socket

Connect an ISDN network cable.

Connect a voice grade audio
output cable.

A toggle switch used to switch to
either a graphic or an alternate
console connected to the MMJ
port ®. With the switch in the
up position, the system is in
graphic mode, with the switch in
the down position, the system is
in alternate console mode.

Connect either a printer or an
alternate console using an MMJ
connector.

Decode diagnostic error codes.

Connect the keyboard/mouse
cable.

Connect to a communications
device such as a printer, plotter,
modem, or console terminal.

Connect Small Computer
Systems Interface (SCSI)
peripheral devices.

Connect the system ac power
cord.
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3.7 Serial ROM Jumpers

3.7.1 Serial Figure 3-5 shows the serial ROM @ and the serial ROM
ROM Jumpers jumpers @. The jumper must be installed in location 0 and
all other serial ROM jumpers must be removed.

Caution

Installing multiple jumpers can cause permanent damage
to the system board. Moving the jumper from position 0O
keeps the system from entering console mode or boot.

Figure 3-5 Serial ROM Jumpers

(5
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3.8 Console Security

3.8.1 Password
Protection

3.8.2 Setting
the Password

The DEC 3000 Models 400S/600S AXP systems have a password-
protected console security feature that prevents unauthorized
users from accessing all the console commands. Authorized users
can access the console commands by using the following privileged
commands:

= BOOT (with parameters)
« DEPOSIT

< EXAMINE

< FIND

« HALT

< INITIALIZE
 REPEAT

- SET

e SHOW

e START

e TEST

The unprivileged commands are:

BOOT (no parameters)
LOGIN

CONTINUE

HELP

To restrict users from entering the secure console mode, do the
following:

1. Set the jumper to the enabled position. See Figure 3-6.
2. Set the password (if not already set).
>>> SET PASSWORIDRewm]

PSWD1 >>> ENTER_NEW _PASSWORD
PSWD2 >>> ENTER_NEW_PASSWORD
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3.8.3 Secure Figure 3-6 shows the secure jumper in the off position (disabled)
Jumper and on position (enabled).

Figure 3—-6 Secure Jumper

Secure System

MLO-013041

3.8.4 Enabling Once you enter and confirm your password, then enable the
the Password password.

Enter SHOW SECURE at the console prompt:

>>> SHOW SECURIReum]

If the screen displays SECURE=0OFFthen the password feature is not
enabled.

If the screen displays SECURE=ONthen the password feature is
enabled.

To enable the password feature, enter SET SECURE ON at the
console prompt.

>>> SET SECURE ONrewn]
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3.8.5 Setting a
New Password

3.8.6 Entering
the Privileged
State

3.8.7 Exiting
the Privileged
State

3.8.8 Disabling
Console
Security

System Configuration

Use this procedure to set a new password.

1. Log in to access the privileged functions.

2. Enter console mode. The console prompt (>>>) appears.
3. Enter SET PASSWORD at the console prompt:

>>> SET PASSWORI[Retum]
The prompt PSWDO0 >>> appears.
4. Enter your old password. The password must be exactly 16
hexadecimal characters (0 through F):
PSWD0 >>> ENTER_OLD PASSWOREum]|
The prompt PSWD1 >>> appears.
5. Enter your new password.

PSWD1 >>> ENTER_NEW_PASSWQRdm]

6. Enter your new password again. The prompt PSWD2 >>>
appears to verify that you entered the password correctly.
PSWD2 >>> ENTER_NEW_PASSWQRDm]

7. If the two entries match, then the new password is in
nonvolatile memory.

To enter the privileged state on a secured console, enter LOGIN
at the console prompt.

>>> LOGIN
PSWDO >>> ENTER_PASSWORD

The following commands allow you to exit the privileged state:
- BOOT

< CONTINUE

« HALT

Use the next procedure to disable console security.

1. In console mode, set SECURE to zero (SET SECURE 0 or SET
SECURE OFF).

2. Move the secure jumper from the 1I/O board to the off position.
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3.8.9 Restoring If you forget the console password and you need a new password
the Console to gain access to the privileged state, then perform the following:
Password

1. Set the secure jumper to the disabled position.

2. While in console mode, enter the following DEPOSIT
command:

>>> DEP -U -Q -N:1 1E0200088 0
Move the jumper to the enabled (on) position.
4. Enter your new password.

>>> ENTER_NEW_PASSWOR®u]

3.9 ROM Update

3.9.1 ROM Figure 3—7 shows the ROM update jumper in the enabled position.
Update Jumper The factory default setting is in the enabled position.

Figure 3—7 ROM Update Jumper

ROM Update

MLO-013042

In the enabled position, the ROM can be rewritten when new
versions of the firmware are distributed.
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3.10 Storage Devices

3.10.1
Configuring
SCSI Drives

3.10.2
Replacing SCSI
Drives

3.10.3 Adding
SCSI Drives

When you replace a SCSI device, you must configure the new
device to match the old device.

Configure a new device as follows:

1. At the console prompt, enter SHOW DEVICE for device
information:
>>> SHOW DEVICE

2. Go to Chapter 4 for procedures to remove the device.

3. Set all jumpers/switches on the replacement drives same as
the removed device.

4. Replace the device.

5. At the console prompt, enter SHOW DEVICE to verify that
the replacement device is correct.
>>> SHOW DEVICE[Rreum]

6. Go to Chapter 13 and run the disk verifier diagnostic.

When you add a SCSI drive, you must configure the device.
Configure the new drive as follows:
1. At the console prompt, enter SHOW DEVICE for existing
device information:
>>> SHOW DEVICE[Reum]

2. Set the SCSI address. See Table 3—-3 and Table 3—4 for the
recommended SCSI jumper/switch settings.

3. Mount the device. Refer to:
= Figure 4-2 for the system power cable routing.

e Figure 4-3 for the SCSI disk cable routing and
placement of drives within the DEC 3000 Model 400S/600S
AXP.

= Figure 44 for the disk drive power cable routing.
4. Install the device.

At the console prompt, enter SHOW DEVICE to verify that
the device installation is correct.

>>> SHOW DEVICE[Rewm|
6. Go to Chapter 13 and run the disk verifier diagnostic.
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Table 3-3 lists the recommended SCSI jumper settings.

Note

For each SCSI bus in your system, you can only have one
device for each address.

Table 3-3 Recommended SCSI Jumper Settings

SCSI

Drive Address 2 1 0
RZ2x 0 Out Out Out
RZ2x 1 Out Out In
RZ2x 2 Out In Out
Factory-installed RZ2x 3 Out In In
RRD42 4 In Out Out
(Open 1D) 6 In In In
SCSI Controller 7 In In Out

In = Attached
Out= Removed

Table 3—4 lists the recommended SCSI switch settings.

Table 3-4 Recommended SCSI Switch Settings

SCSI
Drive Address 1 2 3 4
RX26/TLZ06 5 Down Up Down —
TZK10 In Out In —
TZK11 Left Left Right Left

TZ30

Note
SCSI ID 7 is reserved for the SCSI controller.
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3.11 Memory Configuration

3.11.1 Banks
and Slots

3.11.2 Example

A bank represents the eight memory arrays (SIMMs 0 through
7) as shown in Figure 3-8. A slot consists of two banks because
every memory array can be populated on both sides as shown.

Figure 3-8 Example of a Memory Bank

MMBO MMB1

Bank 3— ]
Bank 2— =
Bank 1— ]
Bank 0— =

il

MLO-011158

The following example shows a sample memory motherboard
configuration and the relationship between banks, SIMM memory
size, and slots. For the DEC 3000 Models 400S/600S AXP
systems, the banks are numbered O through 3.

DEC 3000 - M600 Memory: 96 Mbytes

BANK # MEMORY_SIZE START_ADDRESS
0 032 Mbytes 0x00000000

1 032 Mbytes 0x02000000

2 032 Mbytes 0x04000000

3 000 Mbytes 0x00000000

>>>
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3.11.3 Memory
Configuration
Rules

3.11.4
Identifying the
SIMMs

3-18

Banks Meaning

Oand 1 Occupy slot 1. Banks 0 and 1 are two-sided
SIMMs that consist of 64 MB.

2 and 3 Occupy slot 2. Banks 2 and 3 are single-

sided SIMMs that consist of 32 MB.

Two banks occupy one memory slot. Each memory card (SIMM)
can be populated on both sides, which total 64 MB per SIMM card
maximum (32 MB on each side). This is not the case with the 16
MB and 32 MB SIMMs.

When installing memory, you must follow these configuration
rules:

< Each memory slot with the same number must be filled with
sets of eight SIMMs.

e The eight memory SIMMs in a slot with the same number
must be of equal size and of the same type (single- or double-
sided).

Note

If you violate these memory rules, then the memory size
displayed will be that of the smallest size SIMM installed.

The following table lists the part numbers for 2, 4, 8, 16, and 32
MB memory SIMMSs.

Part Number Description
54-21139-BA 2 MB Memory SIMM
54-21139-CA 4 MB Memory SIMM
54-21139-DA 8 MB Memory SIMM
54-22389-AA 16 MB Memory SIMM
54-22389-BA 32 MB Memory SIMM
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Removal and Replacement Procedures

4.1 Overview

4.1.1 Chapter
Overview

4.1.2 Static
Caution

This chapter contains the following topics:

Locating Field Replaceable Units (FRUS)
Cable Routing

Top and Bottom Covers

Fans

Fixed Media Devices
Removable Media Devices
TURBOchannel Option
Memory Motherboard

SIMMs

1/0 Board

System (CPU) Board

Power Supply

Airflow Sensor

-12 Vdc Converter

Fan Tachometer Alarm Board
DC On/Off Switch

DC Power LED

AC Input Filter

Caution

Always follow antistatic procedures when handling
drives and other static-sensitive items.




Removal and Replacement Procedures

4.1.3 Before Before removing or replacing defective parts, the customer must
You Start prepare the system by doing the following:

1. If the system is in working condition, back up all data files.
2. Shut down the software.

3. Record the present system configuration. Refer to the SHOW
CONFIG command for the procedure.

4. Record environment values.

Loosen the two captive screws on the front of the chassis and
open the front door.

6. Turn the dc power off with the dc on/off switch.

7. Loosen the eight captive screws (four on each side) on the
front bezel and extend the chassis on the slides.

8. Disconnect the ac power cord from the ac power connector on
the rear of the chassis.

4.1.4 Antistatic Anytime you remove or replace a board in the DEC 3000 Models
Precautions 400S/600S AXP systems, you must take antistatic precautions. To
use the antistatic mat, perform the following:

Step Action

1 Place the elastic end of the antistatic wriststrap on your
wrist.

Attach the alligator clip to the system power supply.

Remove the part or board that you want to remove or
replace.

4.1.5 Power
Source Warning
Warning

Before removing the top or bottom cover to access
the system, you must power down the system and
disconnect the power cable from the power source
and from the ac power connector on the rear of the
chassis.
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4.2 Locating Field Replaceable Units

4.2.1 FRU To locate a particular FRU, refer to Table 4-1 and Figure 4-1.
Table and Table 4-1 lists each FRU and an associated number showing its
Exploded View location in Figure 4-1.

Table 4-1 FRU Locations
FRU Refer to Figure 4-1

Main fan

Rear fan

TURBOchannel option (slot 0 shown)
1/0 board

System board

MMBs with SIMMs installed
Impingement fan

Fixed disk drives

Power supply

Compact disc or removable media
(optional)

Airflow sensor

-12 Vdc converter

Fan tachometer alarm board

DC on/off switch -
DC power LED -
AC input filter -

8000000060




Removal and Replacement Procedures

Figure 4-1 shows the assembly front view of the DEC 3000

Models 400S/600S AXP systems.

Figure 4-1 System Major Assembly View (Front)
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4.3 Cable Routing

4.3.1 System
Power Cable
Routing

Figure 4-2 illustrates the system power cable connections and
routing.

Figure 4-2 System Power Cable Routing
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4.3.2 SCSI Disk Figure 4-3 shows the SCSI disk drive cable (PN 17-03801-01)
Cable Routing routing and placement of drives within the DEC 3000 Models
400S/600S AXP.

Figure 4-3 SCSI Disk Cable Routing

Power AC Input
Supply Filter
Removable

Media
Drives \

W‘ Fixed Disk
1
| T
Fixed Disk
0
Fan P
Fan
Bottom MLO-013067
4.3.3 Disk Figure 4-4 shows the disk drive power cable (PN 17-03489-01)
Drive Power connections and routing.
Cable Routing
Figure 4-4 Disk Power Cabling
Power AC Input
Supply Filter
Removable h

Media
Drives |

Fan

Fan

Bottom MLO-013068
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4.4 Top and Bottom Covers

4.4.1 Power
Supply Warning
Warnin . . . .

9 Wait at least five minutes after turning off the system
unit power before you open the system unit. This
gives the power supply capacitors time to discharge
safely.

4.4.2 Top To remove the top cover, use the following procedure:
Cover Removal
Step Action Refer to Figure 4-5
1 Perform the preservice procedure. -
See Section 4.1.3.
2 Loosen the three captive fasteners -
that secure the top cover by turning
them counterclockwise.
3 Lift the right side of the top cover. (1]

Pull the top cover to the right to (2}
slide out the top cover flange from
under the lip on the left side of the
chassis.




Removal and Replacement Procedures

Figure 4-5 Removing the Top and Bottom Covers

MLO-013054

4.4.3 Reverse all of the steps in the removal procedure to install the
Replacement top cover.
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4.4.4 Bottom To remove the bottom cover, use the following procedure:
Cover Removal

Refer to Figure 4-5
Step Action and Figure 4—6

1 Perform the preservice procedure. -
See Section 4.1.3.

Warning

Ensure that the two locking spring devices are
fully engaged when the chassis is raised. See @
Figure 4-6.

2 Release the locking mechanism on © Figure 4-6
the front of the chassis and raise the
chassis to access the bottom.

3 Loosen the 10 captive screws that Figure 4-5
secure the bottom cover by turning
them counterclockwise.

4 Remove the bottom cover from the Figure 4-5
chassis.
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Figure 4-6 Raising the Chassis
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4.4.5 Reverse all of the steps in the removal procedure to install the
Replacement bottom cover.
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4.5 Fan Assemblies

45.1 Main Fan
Removal

Removal and Replacement Procedures

To remove the main fan assembly, use the following procedure:

Step Action Refer to Figure 4-7
1 Perform the preservice procedure. -

See Section 4.1.3.
2 Remove the top cover. See -

Section 4.4.2.

Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

Release the locking mechanism on -
the front of the chassis and raise the
chassis to access the bottom.

Remove the bottom cover. See -
Section 4.4.4.

From the bottom, disconnect the dc  —
power cable to the main fan.

Loosen the four captive fasteners on @
the front of the chassis.

Lift out the main fan assembly from @
the top of the chassis.
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Figure 4-7 Removing the Main Fan and Rear Fan Assemblies

MLO-013049

4.5.2 Reverse all of the steps in the removal procedure to install the
Replacement main fan assembly.
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45.3 Rear Fan
Removal

454
Replacement

Removal and Replacement Procedures

To remove the rear fan assembly, use the following procedure:

Step Action Refer to Figure 4-7
1 Perform the preservice procedure. -

See Section 4.1.3.
2 Remove the top cover. See -

Section 4.4.2.

Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

Release the locking mechanism on -
the front of the chassis and raise the
chassis to access the bottom.

Remove the bottom cover. See -
Section 4.4.4.

From the bottom, disconnect the dc  —
power cable to the rear fan.

From the top and rear, loosen the (3)
three captive fasteners that secure
the rear fan to the chassis.

Lift out the rear fan assembly from ©
the top of the chassis.

Reverse all of the steps in the removal procedure to install the
rear fan assembly.
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4.5.5 To remove the impingement fan assembly, use the following
Impingement procedure:
Fan Removal
Step Action Refer to Figure 4-8
1 Perform the preservice procedure. -
See Section 4.1.3.
2 Remove the top cover. See -
Section 4.4.2.
3 Disconnect the dc power cable to the -

impingement fan.

4 Loosen the two captive fasteners (1]
and lift the impingement fan
assembly out of the chassis.

Figure 4-8 Removing the Impingement Fan Assembly

MLO-013047

4.5.6 Reverse all of the steps in the removal procedure to install the
Replacement impingement fan assembly.
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4.6 Fixed Media Devices

4.6.1 Switch
Settings Note

4.6.2 Removal

Note

If you are replacing a drive, record the switch settings on
the old drive and set the switches on the new drive to the
same settings. In many cases, the whole drive is not an
FRU. Follow the replacement procedure for the specific
option.

To remove fixed media devices from the system, use the following
procedure:

Step Action Refer to Figure 4-9

1 Perform the preservice procedure. -
See Section 4.1.3.

Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

2 Release the locking mechanism on -
the front of the chassis and raise the
chassis to access the bottom.

3 Remove the bottom cover. See -
Section 4.4.4.

4 Disconnect the power cable -
connector from the drive.

5 Remove the SCSI signal cable from  —
the drive.

6 Loosen the locking tab screw and (1]

slide the locking tab until it clears
the retaining spring.

Depress the retaining spring. (2]

Slide the drive toward the retaining ©
spring and lift the drive out.
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Figure 4-9 Removing a Fixed Media Device

MLO-013072

4.6.3 Reverse all the steps in the removal procedure to install the
Replacement fixed media devices.
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4.7 Removable Media Devices

4.7.1 Switch
Settings Note

4.7.2 Removal

Note

If you are replacing a drive, record the switch settings on
the old drive and set the switches on the new drive with
the same settings. In many cases, the whole drive is not
an FRU. Follow the replacement procedure for the specific
option.

Use the following procedure to remove either a CD-ROM
(PN RRD42-AA), tape drive (PN TZK10-FM or TZ30), or the
fixed, half-height, 3.5-inch disk drive (PN RX26):

Refer to
Step Action Figure 4-10

1 Perform the preservice procedure. -
See Section 4.1.3.

Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

2 Release the locking mechanism on -
the front of the chassis and raise the
chassis to access the bottom.

3 Remove the bottom cover. See -
Section 4.4.4.

4 Remove the power supply. See -
Section 4.13.1.

5 Disconnect the dc power connector -
from the drive tray.

6 Disconnect the SCSI connector from —

the drive tray.

Caution

Ensure that the dc power connector and the SCSI
connector are disconnected before removing the
drive tray.

4-17



Removal and Replacement Procedures

Refer to
Step Action Figure 4-10
7 Loosen the two captive screws (1]

holding the drive tray in place
and slide the drive tray out of the
enclosure.

Figure 4-10 Loosening the Drive Tray Screws

MLO-013039

Refer to
Step Action Figure 4-11

8 Position the drive tray so that the -
four screws that mount the drive to
the tray (two on each side) can be
removed. Remove the drive from the

tray.

9 Remove the power cable connector -
attached to the drive.

10 Remove the SCSI signal cable -

connector from the drive.
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Figure 4-11 Removing a Removable Media Device

MLO-011197

4.7.3 Reverse all of the steps in the removal procedure to install
Replacement removable media devices.
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4.8 TURBOchannel Option

4.8.1
Installation Note
Note . .
If a dual-width TURBOchannel option is installed, then
it must be placed in slots 0 and 1. If necessary, move the
single-width TURBOchannel option to slot 2.
4.8.2 Anytime you replace a board in a system, you must follow
Precautions antistatic precautions. Refer to Section 4.1.4.
4.8.3 To remove the TURBOchannel option, use the following procedure:
TURBOchannel
Option Refer to
Removal Step Action Figure 4-12
1 Perform the preservice procedure. -
See Section 4.1.3.
2 Disconnect any external connections —
to the TURBOchannel in the rear of
the system.
3 Remove the top cover. See -
Section 4.4.2.
4 If you are replacing the option -

board, record any jumpers or switch
settings on the old board and set the
same value on the new board.

5 Remove the screws located on the (1)
rear of the chassis that secure the
TURBOchannel option.

Release the standoffs. (2]

Lift the TURBOchannel option (3]
board from the connector located on
the 1/0 board.
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Figure 4-12 Removing the Screws and Standoffs from a
TURBOchannel Option

MLO-013043

4.8.4 Reverse all of the steps in the removal procedure to install a
Replacement TURBOchannel option.
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4.9 Memory Motherboard

49.1 Anytime you replace a board in the DEC 3000 Models 400S/600S
Precautions AXP systems, antistatic precautions must be taken. Refer to
Section 4.1.4.
4.9.2 Memory Use the following procedure to remove the memory motherboard:
Motherboard
(MMB) Refer to
Removal Step Action Figure 4-13
1 Perform the preservice procedure. -
See Section 4.1.3.
2 Remove the top cover. See -
Section 4.4.2.
3 Remove the memory plenum (1]

tower from the MMB that is
being replaced by loosening the
four screws that secure it to the
transport tray support brackets.
Slide the memory plenum tower
toward the rear of the chassis and
lift out.

4 Remove the memory motherboard (2]
(MMB) by pulling straight up on the
tabs at the end of the MMB.

Figure 4-13 Removing the Memory Motherboard

MLO-013048

4.9.3 Reverse all of the steps in the removal procedure to install a
Replacement memory motherboard.
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4.10 SIMMs

4.10.1
Replacement
Note

4.10.2
Precautions

4.10.3 SIMMs
Removal

Removal and Replacement Procedures

Note

If you are replacing one SIMM, the new SIMM must be
the same memory size and speed as the remaining seven
SIMMs located on the same plane.

Anytime you replace a board in the DEC 3000 Models 400S/600S
AXP systems, antistatic precautions must be taken. Refer to
Section 4.1.4.

To remove the SIMMSs, use the following procedure:

Refer to
Step Action Figure 4-14
1 Perform the preservice procedure. -
See Section 4.1.3.
2 Remove the top cover. See -
Section 4.4.2.
3 Remove the memory motherboard. -
See Section 4.9.2.
4 Release the clip located at both ends @
of the SIMM.
5 Tilt the board forward at a 30- -
degree angle.
6 Pull the SIMM out. -
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Figure 4-14 Removing and Replacing the SIMMs

MLO-011171

4.10.4 Reverse all of the steps in the removal procedure to install the
Replacement SIMMs, making sure you push firmly on the SIMM to lock it in
place ©.
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4.11 1/0O Board

411.1
Replacement
Note

4.11.2
Precautions

4.11.3 1/0
Board Removal

Removal and Replacement Procedures

Note

When replacing the 1/0O board, you must install the 1/0

shield on the replacement board.

Anytime you replace a board in the DEC 3000 Models 400S/600S
AXP systems, antistatic precautions must be taken. Refer to

Section 4.1.4.

To remove the 1/O board, use the following procedure:

Step Action

Refer to
Figure 4-15

1 Perform the preservice procedure.
See Section 4.1.3.

2 Remove the top cover. See
Section 4.4.2.

3 Remove the impingement fan
assembly. See Section 4.5.5.

4 Remove the TURBOchannel options.
See Section 4.8.3.

5 Remove the two MMBs located
closest to the 1I/O board. See
Section 4.9.2.

6 Remove the short SCSI cable from
the 1/0 board connector.

7 Remove all the screws on the two
transport tray support brackets
that secure the 1/O board. Slide
the brackets toward the front of the
unit. Remove the transport brackets
to avoid damaging any components
on the system card.

8 Lift the 1/0O board straight up by
applying pressure evenly throughout
the length of the connector that
attaches the 1/O board to the system
board.

0 and ©

4]
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Figure 4-15 Removing the I/O Board

MLO-013046

411.4 1/0 Use the following procedure to replace the 1/0O board:
Board
Replacement Refer to
Step Action Figure 4-16
1 Remove the Ethernet ROM chip and @
install it on the replacement 1/O
board.
2 Install the new 1/O board by -
reversing the steps in the removal
procedure.
3 Set the environment variables -

just as they were set on the
board you are replacing. Refer
to Section 13.14.
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Figure 4-16 Replacing the 1/0 Board

MLO-011173

Refer to
Step Action Figure 4-17
4 Verify that the secure system (1]
jumper is installed on the board
in the same position as the one you
removed.
5 Verify that the ROM upgrade (2]

jumper on the replacement board is
installed in the same position as the
one you removed.

Figure 4-17 Verifying Jumper Settings

MLO-011174
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4.12 System (CPU) Board

4.12.1 Switch
Settings Note

4122
Precautions

4,12.3 System
Board Removal

4-28

Note

Record the position of the switches. When replacing the
board, set the switches in the same position on the new
board.

Make sure that the new board has the shield installed
toward the rear of the system.

Anytime you replace a board in the DEC 3000 Models 400S/600S
AXP systems, antistatic precautions must be taken. Refer to
Section 4.1.4.

To remove a system board, use the following procedure:

Refer to

Step Action Figure 4-18

1 Perform the preservice procedure. -
See Section 4.1.3.

2 Remove the top cover. See -
Section 4.4.2.

3 Remove the impingement fan -
assembly. See Section 4.5.5.

4 Remove the TURBOchannel options. -
See Section 4.8.3.

5 Remove the 1/0O board. See -
Section 4.11.3.

6 Remove all MMBs with the SIMMs @
installed. See Section 4.9.2.

7 Unplug the three power cable (2]
connectors.

8 Remove the six screws attaching (3]

the board to the base of the system
chassis. Lift the system board from
the front and slide it forward.
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Figure 4-18 Removing the System Board

MLO-013045

4.12.4 Reverse all of the steps in the removal procedure to install the
Replacement system (CPU) board.
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4.13 Power Supply

4.13.1 Power

Supply
Removal

4-30

To remove the power supply, use the following procedure:

Step

Action

1

10

Perform the preservice procedure.
See Section 4.1.3.

Warning

Figure 4-19

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

Release the locking mechanism on
the front of the chassis and raise the
chassis to access the bottom.

Remove the bottom cover. See
Section 4.4.4.

Remove the power supply air
plenum by loosening the two captive
fasteners on the rear of the chassis
and removing the screw that secures
the plenum to the power supply
bracket.

Disconnect the ac connector from
the rear of the power supply.

Disconnect the dc connectors on the
left side of the power supply.

Loosen the three captive screws on
the left side of the power supply.

Loosen the three screws that secure
the power supply to the bottom of
the chassis.

Slide the power supply forward until
the three screws that secure the
power supply to the bottom of the
chassis are centered in the large
part of the keyhole slots and then
screw them in.

Push the power supply up until
the screw heads clear the keyhole
slots, then carefully slide the power
supply to the left and remove the
power supply.
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Figure 4-19 Removing the Power Supply

MLO-013074

4.13.2 Reverse all of the steps in the removal procedure to install the
Replacement power supply.
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4.14 Airflow Sensor

4.14.1 Airflow To remove the airflow sensor, use the following procedure. Refer
Sensor to Figure 4-20 for the airflow sensor location.
Removal
Step Action
1 Perform the preservice procedure. See Section 4.1.3.
2 Remove the top cover. See Section 4.4.2.
Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

3 Release the locking mechanism on the front of the
chassis and raise the chassis to access the bottom.

Remove the bottom cover. See Section 4.4.4.
From the bottom, disconnect the airflow sensor connector.

From the top, remove the screw that secures the airflow
sensor clamp to the chassis and lift out the airflow sensor
and clamp from the top.

Figure 4-20 Airflow Sensor Location

_________________

Airflow

Sensor Bottom MLO-011469
4.14.2 Reverse all of the steps in the removal procedure to install the
Replacement airflow sensor.
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4.15 -12 Vdc Converter

4.15.1 -12 Vdc To remove the -12 Vdc converter board, use the following
Converter procedure. Refer to Figure 4-21 for the -12 Vdc converter
Removal board location.

Step Action

1 Perform the preservice procedure. See Section 4.1.3.

Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

2 Release the locking mechanism on the front of the
chassis and raise the chassis to access the bottom.

3 Remove the bottom cover. See Section 4.4.4.
Disconnect the connector from the -12 Vdc converter
board.

5 Remove the four screws that secure the -12 Vdc

converter board to the chassis and save them for use
in the replacement procedure.

6 Remove the -12 Vdc converter board from the chassis.

Figure 4-21 -12 Vdc Converter Board Location

-12 vdc
Converter
| I
Bottom MLO-011471
4.15.2 Reverse all of the steps in the removal procedure to install the -12
Replacement Vdc converter board.
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4.16 Fan Tachometer Alarm Board

4.16.1 Fan
Tachometer
Alarm Board
Removal

4.16.2
Replacement

4-34

To remove the fan tachometer alarm board, use the following
procedure. Refer to Figure 4-22 for the fan tachometer alarm
board location.

Step Action

1 Perform the preservice procedure. See Section 4.1.3.

Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

2 Release the locking mechanism on the front of the
chassis and raise the chassis to access the bottom.

3 Remove the bottom cover. See Section 4.4.4.
Disconnect the four connectors from the fan tachometer
alarm board.

5 Remove the four screws that secure the fan tachometer

alarm board to the chassis and save them for use in the
replacement procedure.

6 Remove the fan tachometer alarm board.

Figure 4-22 Fan Tachometer Alarm Board Location

Fan Control
Board Bottom MLO-011470

Reverse all of the steps in the removal procedure to install the fan
tachometer alarm board.
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4.17 DC On/Off Switch

4.17.1 DC To remove the dc on/off switch, use the following procedure:
On/Off Switch
Removal Step Action
1 Perform the preservice procedure. See Section 4.1.3.
Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

2 Release the locking mechanism on the front of the
chassis and raise the chassis to access the bottom.

3 Remove the bottom cover. See Section 4.4.4.
Disconnect the dc connector from the dc on/off switch.

5 Slide the retaining ring off the rear of the dc on/off
switch.
6 Pull the dc on/off switch and the attached cable through

the mounting hole on the front of the chassis.

4.17.2 Reverse all of the steps in the removal procedure to install the dc
Replacement on/off switch.
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4.18 DC Power LED

4.18.1 DC To remove the dc power LED, use the following procedure:
Power LED
Removal Step Action
1 Perform the preservice procedure. See Section 4.1.3.
Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

2 Release the locking mechanism on the front of the
chassis and raise the chassis to access the bottom.

3 Remove the bottom cover. See Section 4.4.4.
Disconnect the dc connector from the dc power LED.

5 Remove the retaining ring from the rear of the LED
socket.
6 From the rear, pull the dc power LED out of the LED
socket.
7 Remove the LED socket from the front of the chassis.
4.18.2 Reverse all of the steps in the removal procedure to install the dc
Replacement power LED.
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4.19 AC Input Filter

4.19.1 AC Input
Filter Removal

To remove the ac input filter, use the following procedure. Refer
to Figure 4-23 for the ac input filter location.

Warning

Ensure that the ac power cord is disconnected
before starting this procedure.

Step Action

1 Perform the preservice procedure. See Section 4.1.3.

Warning

Ensure that the two locking spring devices are fully
engaged when the chassis is raised.

2 Release the locking mechanism on the front of the
chassis and raise the chassis to access the bottom.

3 Remove the bottom cover. See Section 4.4.4.

Remove the power supply air plenum by loosening the
two captive fasteners on the rear of the chassis and
removing the screw that secures the plenum to the
power supply bracket.

5 Remove the brown and blue wires from the two fastons
on the rear of the ac input filter (note the wire colors and
label them for replacement purposes).

6 Remove the outer nut from the internal ground stud and
remove the outer ground wire (from the power supply).

7 Remove the inner nut from the internal ground stud and
remove the inner ground wire (from the ac input filter).

8 From the rear of the chassis, remove the two screws that
secure the ac input filter to the chassis.

9 Remove the ac input filter by pulling it out through the
opening in the rear of the chassis.
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Figure 4-23 AC Input Filter Location

AC ‘
Input
Filter
[ f/\—/\/
Bottom MLO-011472
4,19.2 Reverse all of the steps in the removal procedure to install the ac

Replacement input filter.

Warning

When reconnecting the ground wires to the internal
ground stud, ensure that the ground wire from the
ac input filter is secured against the chassis wall
with a separate nut before reconnecting the ground
wire from the power supply.
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5.1 Overview

5.1.1 Chapter
Overview

Diagnostic Testing

The following topics are contained in this chapter:

Power-On Diagnostics
FRU Code Tables
List of Diagnostics

Running Single/Multiple Tests

Running a Test Continuously

Entering/Exiting Console and Service Modes

Diagnostics:

ASIC
NVR
MEMORY
SCSI

NI

SCC

ISDN

TURBOchannel Testing
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5.2 Power-On Diagnostics

5.2.1 Power-On
Diagnostics

5.2.2 Examples

The power-on diagnostics executes automatically whenever you
turn on the DEC 3000 Model 400S/600S systems. The power-up
self-test runs limited memory testing; it tests the first eight
megabytes of memory, which is where the operating system is
loaded. To test the rest of the memory, you must execute the
memory diagnostics.

The next example shows a typical power up diagnostics message.
See the following table for further explanation of this example.

DEC 3000 - M600
Digital Equipment Corporation
System conducting power up tests

Devnam Devstat
CPU OK KN17-BA -V3.0-S4A3-1077 - sV2.0 - DECchip 21064 P3.0
ASIC OK
MEM OK 80MB
NVR OK
SCC OK ptr(0) = Present keybd(2) = Present
NI OK Ethernet Address: 08-00-2B-1A-38-31 , THICK
SCSI OK
ISDN OK
TCO OK - PMAGB-BA

System power up OK.
Enter B to boot software from DKA200

Code Meaning

KN17-BA System type

V3.0 System revision

S4A3 System ROM edit revision

1077 I/0 ROM edit firmware revision

sV2.0 SROM Version

DECchip 21064 Chip revision

P3.0

MEM Total configured memory

SCC Displays options connected to the 1/O ports
Mouse/tablet is connected to port O
Keyboard is connected to port 2

NI Displays the Ethernet Address and the

type (thickwire or ThinWire connection)
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Code Meaning

TCO Displays the option in the TURBOchannel
slot. In this example, a graphics option
PMAGB-BA is located in slot O.

The next example shows an unsuccessful power up of the DEC
3000 Model 400S/600S AXP system due to the network being
connected improperly, a thickwire loopback connector is missing,
or an NI logic problem in the system.

DEC 3000 - M600
Digital Equipment Corporation
System conducting power up tests

Devnam Devstat
CPU OK KN17-BA - V3.0-S4A3-1077 - sV2.0 - DECchip 21064 P3.0
ASIC OK
MEM OK 80MB
NVR oK
SCC OK ptr(0) = Present keybd(2) = Present
NI ?? 000 00f2 Ethernet Address: 08-00-2B-1A-38-31 , THICK
SCSI OK
ISDN OK
TCO OK - PMAGB-BA

System power up tests detected errors.
See your system documentation for more information.

>>>

The next example shows an unsuccessful power up of a DEC
3000 Model 400S/600S AXP system. Due to a problem in the
PMAGB graphics option, the red and blue lines were not properly
connected or terminated.

DEC 3000 - M600
Digital Equipment Corporation
System conducting power up tests

Devnam Devstat
CPU OK KN17-BA - V3.0-S4A3-1077 - sV2.0 - DECchip 21064 P3.0
ASIC OK
MEM OK 80MB
NVR OK
SCC OK ptr(0) = Present keybd(2) = Present
NI OK Ethernet Address: 08-00-2B-1A-38-31 , THICK
SCSlI OK
ISDN OK
TCO ?? 300 TCO 0 - PMAGB-BA

System power up tests detected errors.
See your system documentation for more information.

>>>
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5.3 FRU Code Tables

5.3.1 System
Device FRU
Codes

5.3.2
TURBOchannel
Options FRU
Codes

5.3.3 SCSI
Device FRU
Codes

Table 5-1 shows the system device FRU codes that appear in
error messages and their meanings.

Table 5-1 System Device FRU Codes

FRU Code Meaning

000 Unkno_wn or diagnostic does not support FRU
reporting.

001 Failed FRU is most likely the system board.

002 Failed FRU is most likely the 1/O board.

003 Failed FRU is most likely the keyboard.

004 Failed FRU is most likely the mouse or pointing

device.

Table 5-2 shows the TURBOchannel options FRU codes and their

meanings.

Table 5-2 TURBOchannel Options FRU Codes

FRU Code Meaning

010 gailed FRU is most likely TURBOchannel option
011 failed FRU is most likely TURBOchannel option
012 glailed FRU is most likely TURBOchannel option
013-FF R.eserved

Table 5-3 shows the SCSI device FRU codes and their meanings.

Table 5-3 TURBOchannel Options FRU Codes

FRU Code

Meaning

1TL

2TL

SCSI device on bus A (internal), Target T, Logical
unit L (for example, FRU code for DKAO is 100)

SCSI device on bus B (external), Target T, Logical
unit L
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5.4 Diagnostic Listing

54.1
Diagnostic
Listing

5.4.2 Format

5.4.3 Example

A diagnostic test is a composite of a string of subtests. You can
select a subtest to be executed rather than executing the full
device test.

When a device is selected without specifying a subtest, all
subtests are executed.

The following are the available diagnostics:

ASIC
NVR
MEM
SCSI
NI
SCC
ISDN

To obtain a diagnostic subtest listing, enter the following:
>>> T[EST] {device name} ?

Note

You must be in either console or service mode to obtain a
listing.

This example shows the subtests associated with the diagnostic
ASIC.

>>> T ASIC ?
Results:

T ASIC INIT

T ASIC SGMAP
T ASIC ?

>>>
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5.5 Running Single/Multiple Tests

5.5.1 Before
You Begin

55.2
Diagnostic
Environment

5.5.3 Running
a Single
Diagnostic Test

5.5.4 Example

5.5.5 Running
Diagnostic
Subtests
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You must take the following actions before

running diagnostics:

Step Action Refer to...

1 Put the system in Section 5.6.1
console mode.

2 Attach loopbacks if Chapter 5
required.

3 Select the diagnostic Table 5-4

environment.

Table 5-4 describes the diagnostic environments and how to

access them.

Table 5-4 Diagnostics Environments

Environment To Access

Requirements

Console Enter the following at
the >>> prompt:
>>>SET DIAG_SECTION 1

Service Enter the following at

the >>> prompt:
>>>SET DIAG_SECTION 2

None except
installation of the
system.

Loopbacks, but
provides a more
comprehensive test.
The key utilities
must be run in this
environment.

To execute a single diagnostic test, enter the following:

>>> T[EST] {device_name}

This example executes all ASIC subtests.

When you select a diagnostic test, that test executes its complete

set of subtests.

>>> T ASIC

To execute a diagnostic subtest, enter the following:

>>> T[EST] {device name} {sub-test} [Return]



5.5.6 Example

5.5.7 Running
Multiple
Diagnostic
Tests

5.5.8 Examples

Diagnostic Testing

This example indicates that testing of the subtest SGMAP has
been selected. ASIC testing is performed only on those areas
defined by the SGMAP subtests.

>>> T ASIC SGMAP [Retum]

Diagnostics may be linked together in different combinations
depending on your needs. Diagnostic tests are executed one at a
time in the order you specify on the command line. The diagnostic
selection chosen may require that:

= Service mode be selected
= Loopback connector be connected
The following are sample diagnostic combinations:

>>> T[EST] {device name}, {device name}... [Return]
>>> T[EST {device name}.{device name} [Retm]
>>> T[EST] {device name}{device name},{device name}... [Return]

This example executes testing on MEM and NVR diagnostics. You
may add any combination of diagnostics, but separate the device
names with a comma.

>>> T MEM,NVR

The next example executes testing on a range of diagnostics
starting with the ASIC diagnostic and ending with the ISDN
diagnostic. When specifying a range, separate the device names
with a colon.

>>> T ASIC:ISDN
The starting and ending diagnostic range is:

ASIC
MEM
NVR
SCC
NI
SCSI
ISDN

Note

When running diagnostics in the previous configuration,
those run in service mode require loopback connectors.
Otherwise, all of these tests can be run in console mode.

Diagnostics that run in console mode also run in service
mode.
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5.5.9 Running
Tests
Continuously

5.5.10 Format

5.5.11 Example

The next example starts testing the SCC diagnostic, then the
ASIC diagnostic, and ending with the MEMORY diagnostic.

>>> T SCC,ASIC:MEM

The console REPEAT command runs a diagnostic or a sequence of
diagnostics continuously. The REPEAT command executes testing
continuously until you enter at the console or depress the
Halt button, or until an error occurs.

Note

If you press the Halt button, this interrupts the running
test and returns to the console prompt.

To execute the REPEAT command, enter the following:

>>> R[EPEAT] T[EST] {device name}, {device name} [Retumn]

The next example shows that the memory diagnostic runs
continuously until you enter at the console.

>>> R T MEM [Reum]

The next example shows that the memory diagnostic and the NVR
diagnostic runs continuously until you enter at the console.

>>> R T MEM,NVR Reum]
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5.6 Entering/Exiting Console and Service Modes

5.6.1 Entering
Console Mode

5.6.2 Exiting
Console Mode

You may enter console mode by performing one of the following.

Note

Perform a system shutdown before pushing the Halt
button.

= Depress the Halt button (this places you in console mode).

e Enter SET DIAG_SECTION 1 from service mode (this places
you in console mode).

= Enter console mode by default after power on is executed by
issuing one of the following SET commands while in console
mode:

— SET AUTO_ACTION HALT
— SET AUTO_ACTION 3
For more information, see Chapter 13.

Issue one of the following console commands at the console prompt
to exit console mode and enter program mode.

Note

If memory tests are run and the contents of memory
are changed, then the CONTINUE command causes a
system failure. This is normal operation since you have
overwritten the program information.

= BOOT

Issuing the BOOT command initiates a system bootstrap
operation. See Chapter 13.

= CONTINUE

Issuing the CONTINUE command clears the RC State Flag
bit and resumes processor execution. See Chapter 13.

Note

If memory tests are run and the contents of memory

is changed, then the CONTINUE command causes a
system failure. This is a normal operation since you have
overwritten the program information.
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5.6.3 Entering
Service Mode

5.6.4 Exiting
Service Mode

5-10

SET DIAG_SECTION 2

Console mode can be exited and service mode entered by using
the SET DIAG_SECTION 2 command. Setting the diagnostic
environment to service mode allows for extended testing of
certain diagnostics. To enter service mode, enter:

>>> SET DIAG_SECTION 2

Some diagnostics require that service mode be used when testing.
To enter service mode, you must first enter console mode. At the
console prompt, enter:

>>> SET DIAG_SECTION 2

Service mode can be exited by issuing one of the following console
commands at the console prompt.

Note
BOOT and CONTINUE cause you to exit the diagnostic
environment and enter program mode.

SET DIAG_SECTION 1 keeps you in the diagnostic
environment.

BOOT

Issuing the BOOT command initiates a system bootstrap
operation. See Chapter 13.

CONTINUE

Issuing the CONTINUE command clears the RC State Flag
bit and resumes processor execution. See Chapter 13.

Note

If the memory contents changed while you were in service
mode, this command causes a failure and should not be
used.

SET DIAG_SECTION 1

Issuing the SET DIAG_SECTION 1 command selects console
mode.
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5.7 ASIC Diagnostic

5.7.1 Overview

5.7.2 Running
ASIC
Diagnostics

5.7.3 Example

5.7.4 Subtests

The ASIC diagnostic tests the Scatter/Gather Map registers.

TURBOchannel and CORE 1/0 ASIC registers are initialized by
placing all registers in a known state.

Diagnostic testing is performed when:

« Unit is powered on.

= Console mode is entered and ASIC diagnostic selected.
Fault isolation is to the field replaceable unit (FRU).

To select and execute the ASIC diagnostic and/or subtests, enter
the following:

>>> T[EST] {device name} [sub-test] [Return]

This example executes the ASIC diagnostic SGMAP sub-test.

>>> T ASIC

The next example executes the ASIC diagnostic and SGMAP
sub-test.

>>> T ASIC SGMAP [Retum]
Table 5-5 lists the ASIC diagnostic subtests.

Table 5-5 ASIC Diagnostic Subtests

Subtests Description

INIT Executes the INIT test

SGMAP Executes the Scatter/Gather Map register
? Lists available subtests
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5.7.5 Error
Reporting
Format

All reported errors contain a hexadecimal longword of data and
FRU code to identify the failing FRU. The error reporting format
is as follows:

>>> T ASIC
?? 001 ASIC XXXXXXXX

Table 5-6 describes the diagnostic error message and the FRU
that needs to be replaced.

Table 5-6 ASIC Error Identification

FRU Code Failing Test Error Code Replace
001 ASIC Refer to Chapter 14. System board
002 ASIC Refer to Chapter 14. 1/O board

5.8 NVR Diagnostic

5.8.1 Overview

5.8.2 Running
NVR
Diagnostics

5.8.3 Example

5-12

The NVR diagnostic ensures the integrity of the TOY/NVR
controller located on the 1/O board.

The NVR diagnostic tests 50 bytes of nonvolatile RAM (NVR)
along with an NVR register test/initiation sequence.

The TOY test verifies if the time-of-year clock has been set. If

it has been set, then the diagnostic verifies the operation of the
clock. If no time has been set, then testing of all registers used by
the time-of-year clock are executed.

The register test verifies that each TOY register is capable of
holding all possible values.

Diagnostic testing is performed when:

« Unit is powered-on.

= Console mode is entered and NVR diagnostics selected.
Fault isolation is to the field replaceable unit (FRU).

To select and execute the NVR diagnostic and/or subtests, enter
the following:

>>> T[EST] {device name} [sub-test] [Return]

This example selects and executes the NVR diagnostic.

>>> T NVR

The next example selects and executes the NVR diagnostic TOY
subtest.

>>> T NVR TOY [Rewm]
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5.8.4 Subtests Refer to Table 5-7 for a list of NVR diagnostic subtests and their
description.

Table 5—-7 NVR Diagnostic Subtests

Subtests Description
TOY Executes the following diagnostic tests:
= Clock test

= Assure clock is ticking test
e Clock reentry test

NVR Executes the following diagnostic tests:
= Check battery test
e NVR register test

INTERRUPT Executes the Interrupt diagnostic test

INIT Executes the Init diagnostic test

? Provides a list of available diagnostics
5.8.5 Error All reported errors contain a hexadecimal longword of data and
Reporting FRU code to identify the failing FRU.

When the diagnostic encounters an error, the error reporting
procedure format is as follows:

>>> T NVR
?? 002 NVR XXXXXXXX

Table 5-8 describes the diagnostic error message and the FRU
that needs to be replaced.

Table 5-8 NVR Error Identification
FRU Code Failing Test Error Code Replace
002 NVR See Chapter 14 1/0 board
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5.9 MEMORY Diagnostic

5.9.1 Overview

5.9.2 Running
Memory
Diagnostics

5.9.3 Examples

5-14

The MEMORY diagnostic detects address and data that is stuck
at faults as well as performs ECC testing of memory.

The memory diagnostic is executed when:
= Power-on occurs.

< Console mode is entered and the MEMORY diagnostic
selected.

During power-on, the MEMORY diagnostic:
= Checks the previous memory configuration

« Tests enough memory to load the secondary boot (APB.EXE
for VMS)

All but the lowest 2 MB of memory will be exercised when run
from console mode. Two MB of memory is reserved and is tested
by the SROM code before the console is loaded.

Fault isolation is to the field replaceable unit (FRU).

To select and execute the MEMORY diagnostic and/or subtests,
enter the following:

>>> T[EST] {device name} [sub-test] [Retm]

This example selects and executes the MEMORY diagnostic.

>>> T MEM
Results:

T-STS-MEM - Cell Test 00200000 <-> 08000000

T-STS-MEM - WR AAAAAAAA  ADDR 07FFFFFC

T-STS-MEM - FWD-RD AAAAAAAA  WR 55555555 ADDR 07FFFFFC
T-STS-MEM - REV-RD 55555555 ~WR  AAAAAAAA ADDR 00200000
T-STS-MEM - ADDR Test 00200000 --> 08000000

T-STS-MEM - WR DATA = ADDR 07FFFFFC

T-STS-MEM - RD DATA = ADDR 07FFFFFC

T-STS-MEM - LLSC Test ADDR 00200000

T-STS-MEM - CLR MEM ADDR 00200000 --> 08000000
T-STS-MEM - WR 00200000 ADDR OQ7FFFFFC
OK

>>>

The next example selects and executes the MEMORY diagnostic
subtest CELL.

>>> T MEM CELL [reum]



5.9.4 Subtests

Diagnostic Testing

The next example shows the HELP command being executed.

>>> T MEM ? [Rewm]

Mem Self Test Routines:

? - this help screen

ALL - perform all tests

LLSC - Idl_listl_c

CELL - memory cells

ADDR - address lines & refresh
INIT - zero all mem

Options:

-lxxxxxxxx, starting address
-h:xxxxxxxx, ending address
-n:xxx, number of retries (hex)
-X[-] stop on err ON [OFF]

-i[[] init mem after test ON [OFF]

Table 5-9 lists the MEMORY diagnostic subtests and their
description.

Table 5-9 Memory Diagnostic Subtests

Subtests Test description

ALL Performs all tests

CELL Memory cell test

ADDR Address lines test

LLSC Load-locked/Store-conditional

INIT Zero all memory

? Provides a list of available diagnostics

Memory options are provided to modify any memory subtest.
Default values are used when option inputs are invalid or exceed
their ranges. Table 5-10 lists the options and descriptions.

Table 5-10 Memory Test Options

Option Default Description

=] XXOXXXXXX 002000000 (2 Lower address boundary
MB)

-hiXXXXXOXXX Top of memory  Upper address boundary

-N:XX 0 Number of retries!

-X[-] On Stops on an error condition

when set to ON [OFF]
-i[-] On Initializes memory after

tests ON [OFF]

IMust be a hexadecimal value

5-15



Diagnostic Testing

5.9.5 Error
Reporting

5-16

All reported errors contain a hexadecimal longword of data and
FRU code to identify the failing memory SIMM.

When the diagnostic encounters an error, the error reporting
procedure format is as follows:

>>> T MEM
??7 8XY MEM XXXXXXXX

Table 5-11 describes the memory error code.

Table 5-11 Memory Error Code Description

Error Reporting

Value Description

8 Extended error code prefix

X Bank 0 to 3

y SIMM 0 to 7 for data errors in only one SIMM
SIMM 8 to B for data errors in both SIMMs.
Where Description
8 SIMMs 0,1
9 SIMMs 2,3
A SIMMs 4,5
B SIMMs 6,7
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Figure 5-1 shows the location of the SIMMs.

Figure 5-1 MMBs

System Module

MMBO MMB1

MLO-011158
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5.10 SCSI Diagnostic

5.10.1 Overview SCSI diagnostic testing verifies several areas of the SCSI
subsystem including:

= SCSI controller chips

e Dual SCSI ASIC

e SCSI bus problems

= DMA path in physical and virtual modes
Testing can be performed:

< Upon power on

= In console mode
Testing in console mode exercises the data paths between:

— CPU and TURBOchannel interface

— TURBOchannel interface and dual SCSI ASIC
— Dual SCSI ASIC and SCSI controllers

— SCSI controllers and SCSI bus

< |n service mode

Testing performed in service mode includes all testing
performed in console mode plus a map error test and minimal
device test.

Available SCSI utilities:

= Provide status information on SCSI devices
= Spin up and erase/format hard disks

= Erase/format floppy diskettes

« Execute disk verifier testing

All utilities require user interaction and are to be executed at
power-on. See Chapter 13.

5.10.2 Running To select and execute the SCSI diagnostic and/or subtests, enter
SCSI the following:
Diagnostics
>>> T[EST] {device name} [sub-test] [Retum]
5.10.3 Example This example selects and executes the SCSI diagnostics.

>>> T SCSI

The next example selects and executes the SCSI diagnostic
REGISTER sub-test.

>>> T SCSI REGISTER
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5.10.4 Subtests

Diagnostic Testing

Table 5-12 lists diagnostic subtests.

Table 5-12 SCSI Diagnostic Subtests

Subtests Description Mode

ASIC? Tests dual SCSI ASIC registers Console
and two SCSI DMA buffers

REGISTER? Tests both sets of SCSI controller Console
registers (on SCSI A and B)

INTERRUPT! 'Ig(;st interrupt logic (SCSI A and  Console

TRANSFER Test SCSI A and B bus data Console
transfers

MAP?2 Test for map and parity errors Service

DEVICES Test SCSI devices Service

ERASE Refer to Section 13.20.3 Any mode

FORMAT Refer to Section 13.20.7 Any mode

VERIFY Refer to Section 13.20.11 Any mode

INIT Initializes the drive Any mode

? Lists all subtests Any mode

1Does not require any devices to be present on either SCSI bus.
2Test executes only on the first device that responds to the TRANSFER test.
SRemovable media drives must have media installed before testing. Tapes are rewound

and started from BOT.

Console mode is DIAG_SECTION 1
Service mode is DIAG_SECTION 2
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5.10.5 Error All reported errors contain a hexadecimal longword of data and a
Reporting FRU code to identify the failing FRU. The error reporting format
Format is as follows:

>>> T SCSI

7?7 001 SCSI XXXXXXXX

Table 5-13 describes the diagnostic error message and the FRU
that needs to be replaced.

Table 5-13 SCSI Error Identification

Identifies
Test
Failed FRU Code Failing Test Error Code Replace
?? 001 SCSI See System
Chapter 14 board
?2? 002 SCSI See 1/0 board
Chapter 14
7? 1xy SCSI See SCSI
Chapter 14 controller
A
?7? 2xy SCSI See SCSI
Chapter 14 Controller
B
x = SCSI 1D

y = Logical unit number
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5.11 NI Diagnostic

5.11.1 Overview

5.11.2 Running
NI Diagnostics

5.11.3 Example

The NI diagnostic verifies that the LANCE chip is operational.
The diagnostics also induce "forced errors" to ensure functionality.

When the unit is powered on, limited testing is performed.
Complete testing of the NI diagnostics must be performed under
service mode.

Testing can be performed:
< Upon powerup

= In console mode

= In service mode

Testing under service mode provides a full complement of patterns
rather than a single pattern. Additionally, the full addressing
range is tested for DMA read/write access.

Before testing, a loopback connector (PN 12-22196-01) must be
connected to the NI port or the port must be directly connected
to the network. Failure to do so results in an external loopback
failure. You must also verify that Thickwire has been selected.

To select and execute the NI diagnostic or subtests, enter the
following:

>>> T[EST] {device name} [sub-test] [Return]

This example selects and executes the NI diagnostic.

>>> T NI
This example selects and executes the NI diagnostic NAR subtest.

>>> T NI NAR
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5.11.4 Subtests

5.11.5 Error
Reporting

5-22

Refer to Table 5-14 for a list of diagnostic subtests.

Table 5-14 NI Diagnostic Subtests

Subtest Description

NAR Network address ROM test

REGISTER LANCE register test

DMA_INIT Initialize LANCE and test DMA logic test

ILPBK Internal loopback and DMA test

INTERRUPT Interrupt test

EXT LPBK External loopback test

CRC! Test internal loopback with CRC check

RX_MISS BUFF! Test internal loopback with MISS error

COLLISION? Test internal loopback with collision

FILTER? Test internal loopback with address filter
checking

TX_BUFF! Test internal loopback with transmit buffer
error

Init Initializes the NI port

?

Lists all the subtests

1Diagnostic can only be executed in service mode, DIAG_SECTION 2.

All reported errors contain a hexadecimal longword of data and
FRU code to identify the failing FRU.

When the diagnostic encounters an error, the error reporting
procedure format is as follows:

>>> T NI

7?7 001 NI XXXXXXXX

Table 5-15 NI Error Identification

Identifies
Test
Failed FRU Code Failing Test Error Code Replace
?2? 002 NI See Chapter 6 Enet ROM
and
Chapter 14
for more
information.




5.11.6 Examples

Diagnostic Testing

This example shows the results of running the NI diagnostics
without the Ethernet loopback connector installed.

>>> T NI
Results:

T-STS-NI - Net ADDR ROM Test
T-STS-NI - Lance Reg Test
T-STS-NI - Init Test

T-STS-NI - Int Lpbk and DMA Test
T-STS-NI - Int Test

T-STS-NI - Ext Lpbk Test

? T -ERR-NI - Ext Lpbk Test
? T-ERR-NI - ERR = ac
7?2000 NI 0x00f2

84 Fall

>>>

The next example shows the results of when the loopback
connector is reinstalled and the unit is powered up.

>>> T NI
Results:

T-STS-NI - Net ADDR ROM Test
T-STS-NI - Lance Reg Test
T-STS-NI - Init Test

T-STS-NI - Int Lpbk and DMA Test
T-STS-NI - Int Test

T-STS-NI - Ext Lpbk Test

OK

>>>
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5.12 SCC Diagnostic

5.12.1 Overview

5.12.2 Running
SCC
Diagnostics

5.12.3 Examples

5-24

The Serial Communication Controller (SCC) diagnostic tests the
functionality of:

< Data path to the SCC
= Ability to operate in asynchronous mode

< Data path from the SCC to the connectors

You need a serial line loopback connector (PN 12-25083-01) for
the printer, and a modem port loopback (PN 29-24795-01) for
the modem port.

< Printer and communication ports using DMA transfers

The diagnostic tests only the SCC chips in asynchronous mode.
The diagnostic may be executed:

< Upon power up (If server, set console command SET SERVER)
= In console mode

< In service mode

To select and execute the SCC diagnostic or subtests, enter the
following:

>>> T[EST] {device name} [sub-test] [Return]

This example selects and executes the SCC diagnostic.

>>> T SCC

The next example selects and executes the SCC diagnostic subtest
LK401.

>>> T SCC LK401



5.12.4 Subtests

5.12.5 Error
Reporting

Diagnostic Testing

Table 5-16 lists the diagnostic subtests.

Table 5-16 SCC Diagnostic Subtests

Subtests Description

INIT Performs a reset on both SCC controllers
POLLED Tests SCC controllers using polled 1/0
INTERRUPT 'II;%sts SCC controllers using interrupt driven
DMA Tests SCC controllers using DMA transfers
LK401 Tests for presence of a keyboard

MOUSE Tests for presence of a mouse

MODEM!? Tests modem control signals

? Lists the subtests.

1Requires modem loopback (PN 29-24795). Testing in service mode, DIAG_SECTION 2.

All reported errors contain a hexadecimal longword of data and a
FRU code to identify the failing FRU.

When the diagnostic encounters an error, the error reporting
procedure format is as follows:

>>> T SCC
7?2 003 SCC  XXXXXXXX

Table 5-17 describes the diagnostic error message and the FRU
that needs to be replaced.

Table 5-17 SCC Error Identification

Identifies

Test

Failed FRU Code Failing Test Error Code Replace

?? 002 SCC See 1/0 board
Chapter 14

?2? 003 SCC See Keyboard
Chapter 14

?? 004 SCC See Mouse
Chapter 14
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5.13 ISDN Diagnostic

5.13.1 Overview Note

The ISDN port is not presently accessible.

The ISDN diagnostic will ensure that the 79C30A chip is
fully functional by testing, generating, verifying, and disable
interrupting the following:

e 79C30A Internal registers

< Internal digital and analog loopback
= Tone output

 DMA

The self test may be executed:

< Upon power up

< In console mode

< In service mode

5.13.2 Running To select and execute the ISDN diagnostic or subtests or both,
ISDN enter the following:
Diagnostics

>>> T[EST] {device name} [sub-test] [Retum]

5.13.3 Examples  This example selects and executes the ISDN diagnostic.

>>> T ISDN

The next example selects and executes the ISDN diagnostic
REGISTER subtest.

>>> T ISDN REGISTER
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5.13.4 Subtests

5.13.5 Error
Reporting

Table 5-18 lists the diagnostic subtests.

Table 5-18 ISDN Diagnostic Subtests

Diagnostic Testing

Subtests Description Mode

INIT Initialize Console

REG Internal registers Console
test

TONE!? Audio output Service

D _LOOP Internal digital Service
loopback

A _LOOP Internal analog Console
loopback

INT Interrupt test Console

DMA DMA Console

RECORD!? Record Service

PLAYBACK! Playback of Service
recorded message

REPEAT! Immediate playback Service
of message

? List subtests

1Requires headset to perform diagnostics.

All reported errors contain a hexadecimal longword of data and a
FRU code to identify the failing FRU.

When the diagnostic encounters an error, the error reporting
procedure format is as follows:

>>> T ISDN

77 002 ISDN XXXXXXXX

Table 5-19 ISDN Error Identification

Identifies

Test

Failed FRU Code Failing Test Error Code Replace

?2? 002 ISDN See 1/0 board
Chapter 14.
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5.14 TURBOchannel Testing

5.14.1 Caution Double-width TURBOchannel options should always be installed
in slots 0 and 1. Attempting to install a double-width option
into slot 2 could cause both permanent damage to the option and
intermittent operation. See Chapter 3 for further details.

5.14.2 MIPS The MIPS emulator performs the following tasks on a
Emulator TURBOchannel option:
Overview = Performs diagnostic testing on a TURBOchannel option

= Initializes a TURBOchannel option

< Displays configuration on a TURBOchannel option

< Runs the console on a TURBOchannel graphics option

= Boots the operating system using a TURBOchannel option
The device name for a TURBOchannel option is TC#.

TC = TURBOchannel option

# = TURBOchannel slot number
A TURBOchannel option located in slot 2 has a device name of
TC2.

5.14.3 Before Before testing, perform the following:

You Begin

Step Action Description

1 Enter console command See Entering Console Mode.

2 Enter the following at the Displays TURBOchannel device names.
console prompt: Identifies and records TURBOchannel device
>>> SHOW CONFIG names that you want to test (for example,

TC2).

3 Enter the following at the Lists available TC scripts. If an asterisk (*) is
console prompt: at the end of a script, then it is an object script
>>>T[EST] {device_name} and will fail if selected.

Is

5.14.4 Obtaining If an asterisk (*) is at the end of a script, then it is an object
Script Listing script and will fail if selected. Object scripts are not executable.
To obtain a listing of diagnostic test scripts, enter the following:

>>> T [device_name] [Is]
5.14.5 Example This example obtains a script listing.

>>> T TC1 Is
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5.14.6 Running
Default Test
Scripts

5.14.7 Example

5.14.8 Running
Single Test
Scripts

5.14.9 Example

5.14.10
Initializing a
TURBOchannel
Option

5.14.11
Example

5.14.12
Additional
Commands

Diagnostic Testing

The following command (>>>T TC# pst-t) executes the pst-t test
script, which executes a string of diagnostic test scripts. If the
pst-t script is not available, then the test command fails. If failure
occurs, then enter the following:

>>> T [dev_name] Is

This lists available scripts. If an asterisk (*) is at the end of a
script, it is an object script. Object scripts are not executable. See
Section 5.14.8 to execute test scripts.

>>> T[EST] [device_name]

This example executes the default test scripts.

>>> T TC1

To execute single diagnostic test scripts, enter the following:
>>> T [dev_name] {test name}

This example executes a single test script.

>>> T TC1 pst-m

To initialize a selected TURBOchannel option, enter the following:

>>> T [device_name] INIT

This example initializes TURBOchannel option 1.

>>> T TC1 INIT

The following are additional commands that support the TEST
command:

Command Description

T [dev_name] [cnfg] Displays configuration on TC option

T [dev_name] [init] Initializes option in TC slot

T [dev_name] [cat
scriptname]

Lists contents of a script
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6.1 Overview

6.1.1 Chapter
Overview

6.1.2
Introduction

6.1.3 Before
You Start

Troubleshooting

This chapter contains the following topics:
e LED Codes
« Troubleshooting tables for:
— System
— Monitor
— Mouse/Tablet
— Keyboard
— Drives
— Network
— Audio
— Console
— Firmware

The troubleshooting techniques described in this section neither
identify all possible problems, nor do the suggested corrective
actions remedy all problems. Call the Digital Support Center or
your service representative if you encounter other problems.

The loopbacks you need to execute diagnostics are supplied with
the DEC 3000 Models 400S/600S AXP systems.

Before performing any procedures, verify cable, terminators, cable
connections, loopbacks, and proper termination. Replace the most
probable FRU as reported by diagnostics. Refer to Chapter 5.



Troubleshooting

6.2 LED Codes

6.2.1 Serial
ROM LED
Codes

6-2

The LED display corresponds to a hexadecimal code and indicates
what diagnostic is currently being executed when the unit is
first powered on. If an error occurs before the system enters the
console mode, then the failed test is identified by a binary display
of two 4-bit hexadecimal numbers at the rear of the system.

Use the diagnostic LEDs to help diagnose problems when the
system is unable to set up the console. This portion of the testing
does not appear on the monitor.

Use Table 6-1 and Table 6-2 together to diagnose and correct
problems. Table 6-1 identifies the LED display and hex code and
the order in which to perform the actions. Table 6-2 describes the
actions to take.

Note

In the tables containing LED codes, o indicates that an
LED is on and o indicates that an LED is off.

Table 6-1 Serial ROM LED Codes
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