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About this Guide

The DECetation 300 Senes Service Gude 18 demgned to help you diagnose
and repair DECsatation 300 series systems

Guide Organization
The gwde 1 organized as follows

e (Chapter 1 providen an overview of the DECstation system senes
¢ Chapter 2 detaila troubleshooting instructions
¢ Chapter 3 contains procedures for disconnecting from an Ethernet

* (Chapter 4 contains procedures for removing and replacing Field
Re-placeable Units

* Appendix A provides information about jumpers and swtches,
memony configuration, the Video Graphics Array (VGA), SCSI
adapters. and other DIGITAL supported option boards

¢ Appendix B contains a detailed description of the powerup test plus
hackgrmund information about personal computer architecture

o  Appendix C has an illustration of the block diagram

For information about network troubleshooting, refer to the PCSA
Netieork Troubleshooting Guide For additional information about PC
architecture, and the Digpital Ethernet Personal Computer Bus Adapter
(DEPCA) option board, refer to the DEPCA Service Guide

Intended Audience

The pricedures in this guide are for service technuciane trained only by
DIGITAL




x  About thus Guude

Conventions

Thi< document uses the folloming conventions

Coaveation Meaning

Warning Provides information to prevent personal injury

Cauton Provides informstion to prevent damage to equipment

Note Provides genera! information you should be aware of

[CvijANDel] Press and hold [Ctrf] while you prese both [AR[Ded]
Control key sequences have special functions

Strike the Fl key What the screen displays as a prompt or an

instruction 18 shawn 1n monospaced type

Throughout this guide, DECstation refers to both the DECstation 316 and
the DECstation 320 When information apphes to a specific DECstation,
the full title 18 used

The computer industry recogruzes two open architectures as industry
standards the IBM-PC/AT bus structure and the Microsoft disk operating
system, MS DOS The term industry-standard refers to compatimhty
with these architectures Support for MS-DOS requires a defined set

of ROM BJOS (read-only memory basc /O system services), which the
DECstation offers

Ordering Parts

Customers who maintain their own equipment can order spare parts by
either phone or mail, or through any DIGITAL sales office

To order parts by phone, call 1-800-DIGITAL from 8:30 am to 8-:00 pm
(Eaztern Standard Ti\me)

To order parta by mail, send a purchase order to

Digatal Equipment Corporation
PO Box CS2008
Nashua NH 03061

O
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Ordering Documentation
The following documents are referred to 1n this guiae

Docement Part Number
PCSA Network Troubleshootaing Guide AA-JUB4A-TH
DEPCA Service Gunde EK-DEPCB-SV
DECconnect System Stand-alone EK-DECSY TG

ThinWire Networks Planning and
Installation Guide

DECconnect System Planning and EK.-DECSY-CG
Configuration Guide
DEC connect System Installation and EK-DECSY-VQ

Venfication Guide

DIGITAL personnel may order documents wvaith part numbers beganning
with EK from

Digrtal Equipment Corporation
444 Whitney Street
Northboro. MA 01532

Attn Publishing and Circulation Services (NRO3/W3) Order Processing
Section

Diprtal personnel may order documents with part numbers beginning with
AA from

Dightal Equipment Corporation
Digrtal Dnive
Westminster MA 01473 0471

Atin Attention Order Administration

Customers may order documents with part numbers begainning with either
EK or AA from

Dipptal Equupment Corporation
Perpherals and Supphes Group
PO Box CS2008

Narhua. NH 03061
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Overview

1.1 Introduction

The DECstation (Figure 1-1) 18 a desktop computer It can be used as
a standalone personal computer or as a node on a network to a VAX
computer or another DECstation with network server software The
DEC«tation runs DIGITAL and other industry-standard applications

Asx a node on a Personal Computing System Architecture (PCSA) network,
the DECstation 18 the user’s interface with the applications and serv.ces
that the PCSA family of products provides As part of a network, the
DEC<tation communicates with other computers on the network and
shares the vanous resources and services offered by DIGITAL computers

o and servers

Figure 1 1 DECstation with Monitor

230 :n:aanc:__.poo.ngu_
ccr:.c: CCI” =G5 :_3 p
f‘ IQ'-‘f‘

l L'H

o

The DECstation supports only the MS DOS operating system




2 Overview

1.2 DECstation Components
The followvang 1= a hst of DECstation components
*  Monitor
* Enhanced keyboard_
*  Syetem unit including
Senal board

— 3 5 inch floppy dnve
* 192 Watt power supply
e Weitek 1167 Coprocessor (20 MHz)
¢ Main logic board containing

— #0386 processor

— Sockets for LED, speaker, CMOS RAM battery, and power supply
cablen

— Socket for coprocessor
e (Option slots for industry-standard options

1.3 DECstation Options

The following are options for the DECstation 300 senes
*  VGA adapter board

e DEPCA board

* Intel 80387 coprocessor (16 or 20 MHz)

e SOSI 16-bit board

e 525 inch SCSI streaming tape dnve
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1.4 DECstation Configurations
Each DECstation 300 1s available 1n three basc configurations

Table 1-1 DECstation 316 Configurations

Model Number

Configuration

PC402

PC420
PC425

Inte! 80386-based 16 MHz, personal computer wmith 1
Mbyte RAM. including all standard features and 101-key
enhanced keyboard and an additional 3-1/2 inch or §-1/4
inch dnive bayes

Base system with the Video Graphics Array board

Base systern with the Video Graphics Array board, SCSI
board, and 40 Mbyte hard disk

Table 1-2 DECstation 320 Configurations

Model Number

Counfiguration

PC403

PC430
PC435

Intel B0O3R6-based 20 MHz, personsl computer vmith 2
Mbyte RAM including all standard features and 101-key
enhanced keyboard and an addstional 3-1/2 inch or 5-1/4
inch dnve bays

Base system with the Video Graphics Array board

Base system with the Video Graphics Array board, SCSI
board. and 40 Mbyte hard disk

1.4.1 DECstation 316 Main Logic Board

The main logic board of the DECstation 316 has an Intel 80386 CPU chip
with onboard memory management and protection An optional Intel
80387 math coprocessor can be added to enhance the CPU by providing
fast processing of math functions on floating point and other data types

The main logic board has four 266K Single-In Line Memory Modules
(SIMMs) that provide one Mbyte of dynamic RAM memory You can

add four additional 256K SIMMs to expand memory to two Mbytes By
replacing the 256K SIMMs with one Mbyte SIMMs you can have as many
as eight Mbytes of RAM on board By instalhng the Zero K Memory
Expansion Adapter you can have as many as 16 Mbytes of memory




1.4.2 DECstation 320 Main Logic Board

The main logic board of the DECstation 320 has a 20 megahertz (MHz)
Intel 80386 CPU chip An optional 20 MHz Intel 80387 or Wertek 1167
math coprocessor can be added to enhance the CPU by providing fast
processing of math functions on floating point and other data types

The main logic board has eight 266K SIMMs that provide two Mbytes of
dynamic RAM memory By replaang the 256K SIMMs with one Mbyte
SIMMz« you can have as many as eight Mbytes of RAM on board By

installing the Zero K Memory Expanson Adapter you can have as many
as 16 Mhytes of memory

1.4.3 Power Supply

The DECstation har a standard 192 watt power supply that has a North
Amenican power cord The power supply provides the necessary power
to operate the main logic board, floppy disk dnve, and any other options
in<talled 1n the system

1.4.4 Monitors

The DECstation supports both color (PC4YV BA) and monochrome
(PCAYV-AA) 14-1nch diagonal momutors They are compatible vath
industry-standard Video Graphics Array (VGA) The color momtor
displays a video image from a palette of 256 colors The color momtor
also supports three different scanning modes

e 720 dots x 350 hnes (mode 1)
o 720 dots x 400 hnes imode 2)
* 640 dots x 480 lines t(mode 3)

1.4.5 VGA Board

The DECstation 18 shipped vith the VGA board This board provides
the video display control functions of the DECstation The VGA board 10
compatible wvith the following video standards

e MCGA Mult Color Graphics Array

e EGA - IBM Extended Graphics Adapter

¢ CGA IBM Color Graphics Adapter

e MDA I1BM Monochrome Dieplay Adapter
®* Hercules graphics Hercules graphic card

O




The VGA board can run software wnitten for any of the vwdeo standards
on any supported monitor For example. you can run monochrome or
color woftware on the VGM 200/300 color monitor VGA also supports 132

column text mode Text mode and color or monochrome mapping can be
set by using the VGA EXE utihity supphed by the VGA adapter board

1.4.6 Keyboard and DIGITAL VSXXX Mouse

The kevboard s compatible with DIGITAL and other industry-standard
computers when the appropnate cable 1a used The VSXXX three-button
mouse 15 a poanting device that provides X Y coordinate output data for
moving the cursor on the screen and selecting menu items and icons
(pictures) It has a resolution of 0 127 millime’ers (0 0056 inches) for use
in controlling vanous functions of the DECstation

1.4.7 Math Coprocessor

The math coprocessor 1s a chip that plugs into the system board and
allow « the DECstation to process numernic data faster
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Troubleshooting

This chapter provides troubleshooting instructions for the DECstation
ayatem It 18 divnded 1nto the following sections

Special tools

Dragnostics

Normal power up

Troubleshooting procedures

Error codes and how to use them
Troubleshooting by symptom
Troubleshooting dunng system operation
Using the System Utilities diskette

For information about jumper settings, troubleshooting. and servicing
the DEPCA option board, DIGITAL VSXXX mouse, and related network

connections refer to the DEPCA Service Guide
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2.1 Special Tools
The following tools are needed to troubleshoot the DECstation 300

e (Tl Dhagnose Dhagnortics These standalone diagnostics are available
weparately For information on how to use these diagnostics, refer to
the CTI Diagnose User Manual and Reference

¢ Senal loopback connectors
e Parallel loopback connectors

2.2 Diagnostics

Ax an aud to troubleshooting a DECstation has internal system
diagnostics These diagnostics are run at system power up and venfy
the operation of the machine Error messages are given 1in two formats
beep codes and messages on the momitor These error messages are
explained 1n Section 2 5 of this chapter

2.3 Normal Power Up

In a normal system powerup the following takes place

1 Power to the momitor and system unt are turned on Both power
indicators are on

2 The system executes its power up tests, displays the BIOS ROM
version, assorted copynght information, and the memory mze
Depending on the option(s) installed 1n the system additional
information may be displayed

If there 18 an error dunng any of the power-up tests the system either
generates a beep error code or displays an error message

3 The rystem generates a single beep, displays information about the
operating system, and gives the date prompt Note that the actual
information displayed at this time depends on the system software
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2.4 Troubleshooting Procedures

Thix section describes three troubleshooting procedures that can be used
depending on the state of the system These procedures are descnbed
as a senes of steps The purpose of each procedure 18 to get the system
to a state where 1t can run the CTI Diagnose diagnostic package To

determine the procedure to follow perform the stepe in Section 24 1 and
then go to the recommended procedure

CAUTION
Before troubleshooting the DECstation it must be disconnected
from any network.

2.4.1 Getting Started

The following steps prepare you for troubleshooting a DECstation

1 Ask the customer to descnbe the problem You might want to find
out

— When the problem started

If any new hardware options were added to the system around the
time the problem started and if the options are DIGITAL certified
or third party

— If any new software was added to the system

2  Have the customer supply you with a copy of the Utihities diskette and
the MS-DOS Startup diskette that came with the system

3  Have the customer provide you wvith the system configuration
Tvpe and amount of memory
Tvpe of ideo adapter board
T\ pe and number of disk dnves
Tvpe of disk adapter board
Tvpe of senal/parallel adapter board
T\ pe of monitor
T\ pe of keyboard
T\ pe of network adapter board
T\ pe of mouse
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4

— Any other options installed in the system o

Ohnerve the problem Based on what you observe refer to one of the
followvang procedures

— If the system does not power up refer to Section 2 4 2, No Power

— If the system powers up but will not boot refer to Section 243,
Svstem Does Not Boot

If the syatem powers up and boots refer to Section 2 4 4, System
Boots

2.4.2 No Power

This procedure 18 to help determine the cause of the problem when the
DE(Cstation does not power up Before starting thie procedure be sure you
have done the steps 1n Section 24 1

|
2

3
4

-t

Check the aystem for loose cables and connections
Check the 115/220 V switch on the back of the system unit
Plug the system umit and monitor power cord into a working ac outlet

Turn on power to the monitor and system unit Check for system
power The following are indicatione that the system and monitor o
have powered up

Power indicators on the system unit and monitor are on
You can hear the fan running
You can hear the hard disk spinning

If the system does not power up

& Turn off power to the system unit and monitor

b Unplug the aystem and monitor from the ac outlet

¢« Turn off the power to all the hard disk dnves and remove all

optionr except the VGA board Refer to Chapter 4 for removing
optiong

d Plug the monitor and system 1nto a working ac outlet

e Turn the monitor and system power on If the system powers up
now etther there was a faultyv device, too manv options 1nstalled
or another power related problem

t T booting the system from the MS-DOS startup diskette

O
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¢ Replace the DIGITAL certified options one at a time to find out
if the system powers up each time an option 1s replaced or a disk
drive s recon

b If the xyatem powers up and does not boot refer to Section 24 3
7 U the syatem powers up and bhoots refer to Section 24 4

2.4.3 System Does Not Boot

Thi« provedure 18 to help determine why the DECstation does not
boot Before starting this procedure be sure you have done the steps
in Section 24 1

1 Remove any third party options and try to reboot the system If the
<yatem generates any beep codes refer to Section 25 1. Beep Code
Error Codes

2  Try booting from the MS-DOS Startup diskette

a  If the aystem does not boot venfy that all yumpers are set correctly
(see Appendix A) Reboot the system after venfying the yumper
wttings

b  Lack of beep codes and video indicate a posmble bad VGA board

« If the system still does not hoot remove all options except the VGA
board and try to boot the system

d Replace the DIGITAL certified options one at a time to find out f
the syxtem powers up and boots each time an option 1s replaced or
a disk dnve 18 recon

{ When the nystem boots refer to Section 2 4 4

2.4.4 System Boots

Thi~ procedure 1e to help determine why the DECstation boots and &
problem exists  Before starting this procedure be sure you have done the
<teps 1n Section 24 1

CAUTION
The system must be disconnected from any network before
running the CT1 Diagnoee diagnostics.

1  Determine what the failure 12 Refer to Section 25 for a hst of
possible ervor messages If there are no error messages refer to
Secion 2 6 for a hist of pussible symptoms and possible causes

2  Run the CTI Dhagnose diagnostica
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3 Replace the necessary FRU

2.5 Error Codes and Messages

Durning the powerup sequence the DECstation executes built 1in diagnostic
and bootstrap routines Dunng the first portion of powerup testing, the
system generaten beep codes on the speaker if the test program detects

a fatal error The system uses the beep codes to report test resuits only
until screen iImtiahization and screen retrace venfication has occurred
After screen 1utiahization and venfication the bult in diagnostic sends
non fatal error messages to ideo memory and the system displays the
messages on the monitor

CAUTION

Do not connect or disconnect the video cable from the monitor
or system when the monitor and/or system is on. This can cause
damage to the system. Always turn the monitor and system off,
then wait 20 seconds and dieconnect the power cord before you
remove the system unit cover. Observe antistatic precautions.

2.5.1 Beep Code Error Codes

Table 2-1 lists the beep codes and 1nitial power up tests being performed
The beep codes 1ndicate a main logic board failure, memory failure or
memony configuration error, or a video error If a memory failure 1o
indicated check the configuration jumpers and reseat the mngile-in-hine
memory modules (SIMMs) on the main logic board If you suspect a bad
SIMM first replace one and then the other
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Table 2 1 Powerup Test Beep Codes and Test Description

Beep
Codes Tent Description or Failure

114 CMOS wnte/read test failure

114 B1OS ROM checksum failure

121 Programmable Interval Tymer test failure
122 DMA ymitiahization failure

123 DMA page remster wnte/read tost failure

141 RAM refresh venfication failure

IR 1st 64K RAM chip of data hne failure - mult: bit '

134 1st 64K RAM odd/even logc failure

141 1st 64K RAM addrese hne failure

142 1st 4K panty farlure

211 1st 64K RAM chip or data hine fallure bt O

212 1at 64K RAM chip or data line farlure bit 1
. 211 1zt 64K RAM chip or data line failure it 2

214 1at 64K RAM chip or data hine failure bit 4

221 1st H4K RAM chip or data line failure bit 4

222 1at f4K RAM chip or data hine farlure bit &
1at 64K RAM chip or dats line failure bit 6
24 1nt 64K RAM chip or data hine failure bt 7
1st 64K RAM chip or data hine failure bit 8
LR Ixt 64K RAM chip or data line failure bit 9
214 1st 64K RAM chip or data line farlure bit A
214 1st 64K RAM chip or dats hine failure bit B
241 1st 64K RAM chip or data line failure bit C
24 ixt G4K RAM chip or data line farlure bit D
24 1st 64K RAM chip or data line failure it E
244 1at 64K RAM chip or data line failure bit F

te Iw
N
F

tw
we
——

Any o the RAM failures can be caused by 3 SIMM not properly sested 1n 1ts sochet

O
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Tabie 2 1 (Cont ) Powerup Test Beep Codes and Test Description O
Beep

Codes Test Descriptioa or Failure

311 Slave DMA register test failure

312 Master DMA register tost farlure

313 Master interrupt mask register test failure
314 Slave interrupt mask register test failure
3-24 Kevboard controlier test failure

3-34 Screen memory test failure ?

3-4-1 Screen imtiahzation failure

3-4-2 Screen retraces tests farlure

Teut fathires from thus peast en can wsually be sttributed to the VCA beard er the alot
corwwetor Trv moning the adapter to 8 different slot




2.5.2 Power Up Error Messages

Table 2-2 lists system messages and suggests steps you can take to
currect the problem If the problem permsts, run the CT1 Diagnose
diagnostics and replace any failing FRUs

Table 2 2 Powerup Test Messages

Error Message

Troubleshooting 15

Poeeible Problem

Cerrective Actien

Maplav dapter
faled )

Kevhoard failure

Kevbhoard stuck key
ontroller clock line
or data hine failure

Kevboard is locked

Time-of -dav not set

Hard dirk failure

inkette dnve farlure

VGA board problem,
incorvect CMOS RAM setup
information bad CMOS
battery, or incorrect main
lognc board jumper setting

Keyboard connection

Stuck key poor connection,
or main logxc board
keyboard buffers clock

or data line failures

Keyboard locked. lock

net working properly or
problem wmith the main logne
board

Time not entered 1n setup
or CMOS battery failure

Dnive not formatted. locse
cables, or incorrect jumper
settinge

Loose cables or incorrect
ewitch setting

Check all video jumpere
system set up, and CMOS
battery connection

Make sure the keyboard
cable 18 firmly in place

Make sure the keyboard
19 free of cbetructione
and the keyboard cable 1
firmly 1n place

Unlock the keyboard
Check to see if the lock
mechaniem has been bent.

Run the utihty program
and set the time of day
Check the CMOS battery
connection, replace a failed
CMOS battery

Make sure the dnive 18
formatted, al] cables are
firmly 1n place, and all
jumpers are set corvectly
on the dnve and SCSI
board

Make sure ail dnve cables
are firmly i1n place and
that the drive switch 15 set
correctly
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Table 2 2 (Com)
Error Message

Nou boot device
avatlable

Hard disk read
failure, or

No boot sector on
hard sk

Dhinkette subsystem
reset failed

Diskette dnve O soek
fariure

Tape drive farlure

Invahd configuratien

Configuration record
bad

Powerup Test Messages

Poesible Problem

Corrective Actiea

System can not get a dnve
to respond correctly

Hardware failure 1n disk
drive or dnve not 1nitiahized
with an operating system

Dhekette dnve main logc
board jumper removed or
controller problem

First diskette dnive 10 not
seeking corvectly

Looee cable or incorrect
jumper settings

Incorrect setup

Incorrect setup hard disk
may be incorrectly 1dentified

Check the floppy and hard
dnves. controllers, cables,
and jumper and switch
settings

Make sure the dnve 18
imtiahised Check all
cable connections and
jumper settings Run the
diagnostice

Make sure the swtch 1»
set at either the pnmary
or secondary posation Run
the diagnostics

Make sure any diskette
dnive 1s selected as DSI1
and that the correct dnve
termination 18 present.

Make sure the dnve cables
are firmly 1n place and all
jumpers are set corvectly
on the dnve and SCSI
board

Check the setup
information on the system
Utihity diskette

Check the setup
information on the system
Utihity diskette Also see
the hard disk dnve for
any labels 1dentifnng

the number of heads.
cylinders, bad blocks. and

O




Table 2 2 (Cont )
Error Message

Clock chip lost power

DEPCA A&

Beeps. long. short,
leng sheort

Powerup Test Meseeges
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Pessible Preblem

Cerrective Actiea

Momentary loss of CMOS
battery power or CMOS
battery 1 deed

Conflicting yumper settinge,

IRQ or memory and 1V
addressing

A diskette generated reset
after using the Utility
diskette

VGA sdapter missing or
incorrectly 1natalled

Turn off the system unit.
Wait 20 seconds and
then try starting the
system again Check the
CMOS beattery connection
Replace the battery f

Necessary

Check all IRQ, memery,
and YO address settings
See the DEPCA Servics

Gude for directions

Options 1 through 6 and
9 on the Utility dishette
generste a resst which
18 not satisfactory to the
DEPCA board A.t. the
ond of the utah

= BRI

&o proporly reest t.ho
hardware

Make sure the adapter 1s
firmly seated 1n 1ts socket
on the main legic beard
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2.6 Troubleshooting by Symptom

Thix section descrbes causes and corrective actions for minor system
problems that you can fix The troubleshooting procedures are separated
into aystem umit. hard disk and diskette drives, monitor, and pointing

dewvice problems

2.6.1 System Unit Problems

Table 2-3 hista some common problems with the system unt, posmble
cause. and a suggested corrective action If the correcive action does not
work and if it 1s possble, run the CT1 Diagnose diagnostics to further
isolate the problem and then replace the faihing FRU

Table 2-3 System Unit Troubleshooting Procedures

Problem Poesible Cause

Corrective Actiea

No response when System 18 not
the systemn 1s turned  plugged In
on

No power at wall
outlet

Voltage select switch
incorrectly set

Power 1» on. but Brnightness and
there 1= no monitor contrast controls are

display not set properly
Monitor 1s off

Monitor cable
incorrectly installed

VGA board failure

Ceprocessor 1» Coprocessor jumper
present System installed, oscillator
comes up 1n the boot  missing

state but hangs after

the memory check

Turn the system off Plug in the
system then turn on the system

again
Use 8 worinng wall outlet

Make sure the 116/220 V voltage
sslect switch 10 set correctly

Adjust bnghtness and contrast
controls

Turn on the monitor

Make sure the momtor cable 1s
installed properly

Make sure VGA 18 seated 1n 1ts
socket and its jJumpers are set
correctly

Remove the coprocessor yumper
from the main logic board; 1nstall

the oscillator
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Tabie 2 3 (Cont.) System Unit Troubleshooting Procedures

Problem

Poesible Cause

Corrective Action

A DEPCA »»
installed but the
node¢ doea not boot
when vou try to
reboot after umng
the utility diskette

Svstem does not boot
from the hard disk

Tape doex not work
in the tape dnve

Syrtem does not boot
from the dinkette
dnve

Using a diskette
generated reset 1
not compatible wath
the DEPCA board

There 18 no software
on the partition

System software 1s
not on the disk

Requested partition
does not exist or 18
not formatted

Pnmary and
secondary dnve
set 1ncorrectly

Hard disk 1 not
installed properly

Tape s worn or
damaged

Tape 18 not f-ilv
1nserted 17.c0 the
tape dnive

Diskette 18 not 1n the
disketts dnve

Drnive switch set
incorrectly

Diskette 19 not
bootable

Dhskette 18 worn or

damaged

Hardware conflict
(remote boot)

Press @:ﬁ' El] at the same
time (@ soft resel) to properly
reset the hardware, turn system
power off and on

Install software on the partition

Load the system software on the
hard disk

Check the partitions. Format the
partition, repartition 1f necessary

Make sure the dnve jumpers are
correctly set

Check hard disk installation
Try another tape

Make sure the tape 18 fully
insertad and the cartridge release
handle 10 locked down

Insert & ciskette containing
bootable system software

Make sure the drive switch is set
correctly

Use a dishette containing
bootable system software.

Try another diskette

Make sure system 18 not set up
for remote boot
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Tabie 2 3 (Cont.) System Uni Troubleshooting Procedures

Problem Poesible Cause Corrective Action
Svstem does not Power was not off Turn the power off for at least 20
reboot when the long enough seconds before rebooting.

power 1s turned off
and on




2.6.2 Disk Related Problems

Table 2§ hsts some common diak related problems, possmble cause, and a
cugpested corrective action If the corrective action does not work, run the
CTI Dhagnose diagnostics to further 1solate the problem and then replace

the fashng FRU
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Table 2-4 Hard Disk and Diskette Drive Troubleshooting Procedures

Problem

Poesible Cause

Corrective Action

H.rd disk cannot read

or wnte informatien

Hard disk works

but producen extra
characters or garbled
text

Problem exiata wath
the dnve or dnve

adapter

Hard disk 18 affected

by static electricity

Make sure all yumpers are set
correctly

Move system away from any
motors, magnetic devices, or
photocoprers

Increase the humidity 1n the room and use antistatic mats around the system

Intermittert hard disk

read/wnite problems

System won't start from

the dinkette dnve or
dixplave the mesaage

Ahort Retry Ignore

Diskette drive
cannat read or write
informatien

Posmble corrupted
filer

The dinkette has
been demagnetized

Improperly
formatted dinkette

The diskette dnive 10
empty

Diskette 12 not
formatted

Dhnkette 18 worn or
damaged

Restore disk from back-up
filos

Make sure the diskettse dnive
cable 18 correctly 1nstalled
Replace the diskette

Reformat diskette

Insert a diskette into the
diskette drive

Use a preformatted diskette

Try another diskette
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2.6.3 Monitor Problems

Table 2-5 hsts some common monitor problems, posmble cause, and a
sugpested corrective action If the corrective action does not work and
1t 15 possible to run the CTI Diagnose diagnostics, use them to further
isolate the problem and then replace the faihng FRU

Table 2 5 Monitor Troubleshooting Procedures

Problem

Poesible Cause

Corrective Action

Monitor green LED

15 Nt on

There 11 no light at
the F1 key when you
start the nystem

Screen 18 blank and
monitor LED 1 on

Screen goes blank
after successful

powerup, monitor
LED s off

Momtor LED 1s off.
but display 1s OK

Monitor 1s on. but

no cursor or text
displayn

Monitor 18 not
turned on

Power cord 18 not
connected

No power at wall
outlet

Setup program was
not run

Contrast and
bnightness controls
set to minmimum

VGA board failed

Power or Monitor
farlure

Faulty LED

System 1s not on

Contrast control 1s
et to minimum

Video subsystem 18
defective

Turn on the monitor and then the
system

Make sure the power cord 1s
connected to the wall outlet.

Use another outlet.

Run the Setup program Use
your monitor and adapter card
manuals and utihty diskette(s)

Adjust the contrast and
bnghtnese controls

Replace the VGA board and then
the monitor

Turn the monitor and system

off Disconnect the monitor from
the systemn and wall Plug the
monitor 1nto an sctive wall outlet
If the monmtor LED does not turn
on, there 18 a problem wth the
monitor or monitor LED

Replace the monitor

Turn on the system

Turn up the contrast control

Replace the VGA board and then
the monitor

O
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Table 2 5 (Cont ) Monitor Troubleshooting Procedures

Problem

Poesible Cause

Corrective Acticn

Screen dirplav
distorted, rolhng.
flickenng or wrong
or uneven color

Screen displays
distorted 1mages or
goes blank when yeu
run vour software

Screen displays
partiallv aghhghted
characters

You have a coler
moniter and

the dinplay 15
monachreme

Electromagnetic
interference exsta

Monitor cable
connector pins bent
or broken

Software 18 not
configured for or 1
incompatible with
the VQA board
current setings

Main lognc board
video and VGA board
yumpers 1ncorrectly
sot

System was turned

on ore turning on
the monitor

Move any electromechanical
device away from the monitor or
move the monitor

Straighten pine or replace
monitor

Reconfigure your software for
VGA or set VGA board to a
standard supported by your
software See your seftware and
VGA manuals

Make sure the Jumper setting on
the main logic board match the
setting on the VGA board

Turn off the monitor and system
Wait at least 20 seconds Turn on
the monitor, then the system unit.
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2.6.4 Pointing Device Problems

Table 26 hats some common pointing device problems, possible cause,
and 4 suggested corrective action If the corrective action does not work,
refer to the DEPCA Service Guide

Table 2-6 Pointing Device Troubleshooting Procedures

Problem Poesible Cause Corrective Action

Moune does not track  The tracking ball 1o Clean the tracking ball
properlhy dirty

Pminting device Cable 1 1nstalled Unplug and then reconnect the
indicator doer not incorrectlv cable to reset the device
dinplay on the
monitor acreen Mouee IRQ settings Check the DEPCA mouse IRQ
or the monitor does incorrect settings for possble conflict vith
not rexpond to the other options
pointing device Software doer not
command» operate with & Reconfigure the software If
pointing devnice NeCessary
or 1& configured
incorrectly

O




o
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2.7 Troubleshooting Problems During System
Operation

Sometimes problems occur dunng system operation Use the following het
to help ixolate a problem to a speafic subsvstem by determining how or
w hen the problem occurs

The problem occurs during diskette drive access.
*  Check the diskette dnve and the jumper setting

*  Laok for shghtly loose cablea

*  (Check the man loghc board yumper settings

* Run the diagnostics The problem may be with the main logxc  board
decoding. remstor pack. or faulty loading on the data bus

See also Section 2 6
The problem occurs during hard disk drive accees.
s  (‘heck the hard disk dnve. including yumper and swtch settings
o  (Check for loone dnve cables

e  Check the SCSI board Make sure 1t 18 seated properly and its
jumpers are set corvectly

The problem occurs during parallel or serial board access.
¢ (heck the senal/parallel board

¢ If two senal devicer are present make sure they are not both
configured as COMI

* Run the diagnostics The problem may be with the system interface
The problem seems to be video related.

¢  Check the main logic board video jumper settings

*  (heck the VGA board and the jumper settings

The problem seems to be keyboard related.

* Kevhoard lock may be partially engaged

*  (heck the keyboard connection

e  Run the C'T1 Dhagnose diagnostics The problem mas be the keyboard
interface on the main loghe board
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The problem is reproducible or intermittent. O

Expancion options may be competing for interrupt request hines, 1/0
address range or memory addreas range

The problem seems to be heat related.
e  Mu.ake rure there 1= sufficcent air flow around the system
* The nystem umit may be clogged with dust

2.8 Using the System Utility Diskette

The menu dnven svatem Utibty diskette 1a shipped with the system
A<k vour customer for the diskette Figure 21 hista the options from
the Utility diskette menu The Setup program must be run anytime the
folHowing occur

¢ The amount of memory in the aystem s changed

* [hekette dnves are added or removed

» A different video display board 18 installed in the system

* The battery backed up date and ime are changed

e  The CMOS hatterv 18 disconnected or changed O

Figure 2 1 Utiiny Dishette Menu

' = FORMAY DISKETTE

2 — COPY DISKETTE

3 — PREPARE SYSTEM FOR MOVING
4 — SETuP

S — FORMAT HARD DISK

9 — ENDUTILITIES
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2.8 1 Running the Setup Program

NOTE

If vou have installed a new SCSI hard disk drive, format the drive
before you run the Setup program. See Section 2.8.32, Formatting
a Hard Disk Drive for directions.

You need the following information when you run the Setup program
e The tvpe ot dinkette drive for drnve A and optional dnve B (usually
1 44 M) Table 2-7 lista the diskette dnve types

Table 2 7 Dishette Drive Types

High-Deasity
Media Standard Drive Drive
Size Type Read Write Reed Write
$112in | 44 MB (High Denmitv! No No Yoo Yes
t1L2wn 720 KB iStandard) Yes Yoo Yoo Yoo
S 141n 12MB High Denmitv: No No Yoo Yoo
S14in 30 KB Standard) Yer Yoo Yoo Yoo

®  Nystem hase memory size (dinplaved on the screen at powerup)

e Expansion memory mze (displaved on the screen at powerup, OK
means no expanded memory present )

e  Pramany video adapter type (VGA)

e ('PU and BUS clock speeds Table 2-8 and Table 2-9 show the
paamble settingn for the DECnatation

CPU npeed 19 the CPU processing speed. and BUS speed 18 the data

bux transmisson speed
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Table 2 8 DECstation 316 CPU BUS Speed Settings
Speed Settings CPU BUS

Facton <etting 16 MH: 8 MH:

Fast 16 Mhz 8 MH:

S w 6 MH: 6 MH:

Table 2 9 DECstation 320 CPU BUS Speed Settings
speed Settings CPU BUS

Factory Setting 20 MH: 10 MH:

Fae«t 20 Mhz 10 MHz

Medium 10 MH: 8 MH:

Slow 8 MH: 8 MH:

The Setup program s run as follows

]
2

Turn on power to the monitor

Incert the Utilities diskette 1n the dnve and turn on power to the
s\ slem

The power up tests run. then the system displays either the Utihty
dickette menu or the instruction Strike the Fl key to continue

* If the Menu 13 displayed. select option 4 (SETUP), then press
[Erver

© [fstiine the F1 key 18 displayed. press the E] function key

The xvstem displays a screen similar to Figure 3-2

Press [Emer] The next two screen displays descnbe how (o set the
system date and time Follow the instructions on the screens

Preas ¥ or N in response to the prompts on the following screens then
prens |Enter

If yvou respond Y. the system displays the next selection [f you
respond N. the system displays the selection again and you can
change the values

When vou fimsh making the selections the Setup screen should be
similar to Figure 2-3

O
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&  Pres- Y or N in response to the Aze these options correct prompt
and presa [Enter|

If vou enter N. the svatem redisplavs all the setup selections and you
can correct your entnes  If vou enter Y the system records the date,
time and hardware information 1n the CMOS memory

6 Rebout the rvatem using one of the following methods
¢  Press the [Ctvi] AN [Del] keyr mimultaneously (preferred method)

e  Preas the Reset button on the front of the system umit When

the «\<tem displays the copynght page the setup procedure 19
complete

NOTE
If the hard disk is not formatted, a hard disk failure message
might display on the copyright screen.

Figure 2 2 Setup Screen 1

Phoenix Sofiware Acs LI¢
Contigurstion Setup Progrem Ver n s
(c) Copyright 198

This program i1s used 10 siore sysiem
conhiguration information Into batlery
boched memoty in your compuler It is
necesssry to run this program when
sny memory dish drives or monitors are
sdded 10 o removed from your sysiem
or 1o sel the battery mainisined time
or deles

EARORS FOUND

INCORRECY CONFIGURATION INFO
MEMORY SIZE MISCOMPARE

Press «<onter> to conlinue
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Figure 2 3 Setup Contiguration

Dishetie Deive A 18 ¥ 44M
Dishetie Drive B is NONE
Sysiem Base Memory is 40K
Expansion Memory is XXXXK
Prime Video Adoepier is EGA VGA
CPU Speed 18 XXMMH:

BUS Speed is XXMMz

Are these oplion correc!
(Reply Y or N then «<enter»)

?
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2.8.2 Formatting & Hard Disk Drive

M.any hard disk dnves come preformatied (A preformatted hard disk
contains documentation stating that it 18 preformatted )

Uve the following procedure to format an SCSI hard disk dnive

1 Turn on power to the system and check the BIOS ROM vermon
number displayed on the copynght screen An SCSI hard disk
requires Vermion 01 03 01 or higher

2  In«tall the MS-DOS startup diskette Ask your customer for this disk,
it war shipped with the MS-DOS operating system package

3  Run FDISK Follow directions on the screen Obeerve all warnungs

4  Run FORMAT Use Format C /s for a bootable volume Observe all
warnings and follow the directions on the ecreen

If the hard disk has more than 32 Mbytes. ask your customer if they
want you to partition the dnve into a D partiion In thie case, run
FDISK agan for an extended partition

5%  Remove the startup diskette and reboot the system from the hard disk

dnve

6  Copy MS-DOS to C \DOS. if 1t 18 your responmbility. or have the
customer install MS-DOS and then the software apphcations and data
filer
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Ethernet Connections

3.1 Introduction

This chapter discusses standard Ethernet and ThinWire Ethernet
connections and how to disconnect a DECstation from a network

Figure 3—-1 shows the cabling for two ThinWire Ethernet networks linking
DECatations that have a DEPCA option board

Figure 3-1 Two Sample ThinWire Networks

DECstation
A WORKSTATION Thwiiine NETWORK

SEGMENT

3 BARREL LONNELTOR
@  renminaTOR

E? T CONNECTOR

SELUMENT 1

-|

N A

StAVER ' “‘

8 WORKSTATION WITH Micre VAKX 1t SEAVER Thinilfwe ME TWORK

i
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3.2 Disconnecting From Ethernet

Retore servicing a DECstation, disconnect 1t from the ThinWire network
Uwe the following procedure to do this

1 Inform the aystem admirustrator that you are going to disconnect the
DECatation

2 Turn power to the DECstation off

3 Lhaconnect the T connector from the DECstation (Figure 3-2) Do not
disconnect the T-connector from the ThinWire Ethernet cable or from
the terminator, if one 13 present

Figure 3 2 Disconnecting a T-connector from a DECstation

ﬁ‘r—"“
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When re connecting a DECatation to A ThinWire network, be careful to
observe the following guidelines

o Never install a cable at the stem of a T-connector Example A in
Figure 3-3 shows a correct Ethernet installation.

e Never join two T connectors or a barrel and a T connector together

e Never create a loop configuration (Figure 3-3. example C) There
must be a terminator at both ende of a segment (Figure 3-3. example
A Onlv one end can be a DEMPR

Figure 3 3 Correct and incorrect ThinWire Segment Connections
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Th learn how to install complex ThinWire networks, see the DECconnect O
Svertem Stand-alone ThinWire Netuorks Planning and Installation Guude,

the DECconnect Svatem Planning and Configuration Guide, and the

DECconnect Svetem Installation and Verification Guide

3.3 Standard Ethernet Networks

A DEC<tation can alro be linked directly to a standard Ethernet network
A DEPCA board wmith the Attachment Unit Interface (AUl) can connect to
a standard Ethernet network through a Dgital Ethernet Local Network
Interconnect (DELNI) or H4000 transceiver (Figure 3—4)

Figure 3-4 DEPGA AUl Option Network Configurations
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Figure 3-5 shows a network connection for a DECstation with a
DEPCA/AUL aption through a DELNI

Figure 3 5 DECstation Network Connection through a DELNI
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To dirconnect a DECotation from a standard Ethernet network. use the
tollowing procedure

1 Inform the system admirustrator that you are going to disconnect the
DECstation

2 Turn power to the DECstation off

3 Diaconnect the transcerver cable from the connector on the
DECstation

To connect the DECstation to a standard Ethernet network, reverse thie
procedure

For more information about connecting a DECstation to a standard
Ethernet network, see the DECconnect System Planning and
Conpguration Guide

O
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FRU Removal and Replacement

4.1 Introduction

Thix chapter contains procedures on how to remove and replace .
each DECstation field replaceable umt (FRU) Only quahfied service
technmcians should remove and replace FRUs Use only DIGITAL supphed
spares To install many of the FRUs, perform the reverse of the procedure
when 1t 18 s0 noted

Table 4-1 lists the DECstation FRUs and part numbers

Table 4-1 DECstation Fieid Replaceable Units

FRU Part Number

Enhanced 101 Keyboard 29-27442-01.A01
DIGITAL VSXXX Mouse 30-256322-01.A01
Color monitor 30-30901-01.A01
Monochrome monitor 30-30802-01.A01
Power supply (192W) 29 27435-01.A01

Main lognc board, 16 Ha
Main logic board, 20 Hz
M.ith coprocessor, 16 MHz
Math coprocessor. 20 MH:

29 27433-01.A01
29-27434-01.A01
19-30950-01 A0}
19 30949-01.A01

1 Mbvte SIMM (100 na) 19 309567-01.A01
2 Mbyte SIMM (80 ns) 22-00271-01.A01
Zero Khyvte Extended memory board 20-30963-01 A01
1 44 Mbvte 3 5 inch Floppy disk dnve 30 30943-01.A01

40 Mbhyvte 5 25 inch SCSI hard disk dnve 30 30903 01 AO]
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Tabie 4 1 (Cont.) DECstation Field Replaceable Units
FRU Part Number

M) Mbyte 5 25 inch 9CS1 hard disk dnve 30 30904 01.A01
170 Mbyte 5 25 inch SCSI hard disk dnve 30 30905-01.A01

150 Mbyte 5 25 inch SCS] tape dnve 30 30906 01 A0l
VGA board 20 30947 01.A01
16-b1t SCSI board 20 30945 01 A01
Parallel/Senal board 20 30946 0] AO1
Speaker/LED assembly and cable 29 27440 01 AO1
Batterv 29 27439-01.A01
SCK] dnve ribbon cable 29 27441 01.A01
Floppy dnve¢ nbbon cable 29 27438 01.A0]
DEPCA Adapter board 70 24262

4.1.1 Betore Replacing FRUs

The following cntena apply when removing or instaling DECstation O

FRU'S

* Always turn off the power to the system umit and momtor and
disconnect all external cables before removing any FRU

NOTE

Before disconnecting a DECstat on from a network, inform
the system administrator that you are going to disconnect the
ThinWire T-connector from the system unit (Chapter 3). Do
not disconnect any cable or terminator from the T-connector.
Doing so disrupts network operation.

* Always use a grounded wnist strap and grounded work surface when
openming the system umt or handhing any extermnal component and its

-vplacement Static electnaty can damage pninted circuat boards and

mass storage devices

e After replacing an FRU venfy that it and the system unut function
)
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4.2 Removing and Replacing FRUs

Thi section descnber how to remove and replace the vanious FRUs 1n

the DECstation Figure 4-1 shows an exploded view of the DECstation
-\ <{em untt

Figure 4 1 Exploded View ot DECstation System Chasis
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O

Fizure 4-2 shows an exploded view of the DECstation system options

Figure 4 2 Exploded View of DECstation Main Logic Board and
Options
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o 4.2.1 Keyboard Replacement
Replace the keyboard an followa
1 Turn off power to the system unit
2  Dinconnect the keyboard cable from the system unit
7 Connect the new keyboard to the system umt
4 Turn on power o the system umit

4.2.2 Monitor Replacement

Replace the monitor as follows

1 Turn off power to the monitor

2 Disconnect the momtor power cable from the wall outlet
Dinconnect the monitor cable from the system umt

a .
i

Connect the new momitor cable to the system umit
Plug the power cord from the new monutor into the wall outlet
Turn on power o the monitor

- A Y

4.2.3 VSXXX Mouse Replacement

Replace the mouse as follows

1  Turn off power to the system unmit and monitor

2 [sconnect the mouse cable frum the system unit
3  Connect the new mouse cable to the system unit

It may sometimes be necessary to clean the mouse Refer to the DEPCA
Sert e Guide for information on cleaning the mouse




44 FRU Removai and Replacement

4.2.4 System Cover Removal

"« the following procedure to remove the system cover

1  Turn oft the power to the system unmit and monitor

2  Ih~unnect all cables from the back of the system umt

1 Remove the three screws that secure the cover to the back of the
<y xtem umt (Figure 4-3)

4 Shde the cover forward until 1t 18 removed

Figure 4 3 Removing the System Cover

LJ 1604

4 25 Floppy Drive Removal

Fhe Hoppy dnve hard disk and tape dnve are mounted 1n the dnve tower
in the tront nght of the system unit chasewe

CAUTION
The floppy drnive cable is not keved. Before disconnecting the
cable, mark it so vou can later identify how it is connected.
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Remove the floppy dnve as follows (Figure 4-4)

]
2

N s W

s |

Remove the system unit cover (Section 4 2 4)

Note how the communication nbbon cable 18 connected to the J3
connector

Dhnconnect the communication nbbon cable from the J3 connector
Disconnect the four wire power cable from the floppy dnve
Remove the dnve tower (Section 4 2 8)

Remove the four screws that hold the floppy dnve 1n the dnve tower
Two screws are on each side of the dnve tower

Shde the floppy dnve out of the dnve tower

Figure 4-4 Removing a» Floppy Disk Drive
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4.2.6 Hard Disk Drive Removal

CAUTION

The hard disk drive is a delicate precision instrument and subject
to damage if handled improperly. Do not drop or bump the hard
disk drive. Use care when moving the system unit with the hard
disk drive installed.

Remove the hard disk as follows (Figure 4-6)
1 Remove the system umt cover (Section 4 2 4)
2 Disconnect the four wire power cable from the hard disk

Note how the communication nbbon cable 18 connected to the hard
disk connector

4 Disconnect the communication nbbon cable from the hard disk
connector

Remove the dnve tower (Section 4 2 8)

6 Remove the four screws on the dnve tower (two screws each mde) that
hold the hard disk i1n place If vou are removing a hard disk from the
hottom slot. each screw 18 attached to a shock 1solator mounted on
the hard disk (A shock solator 18 a black plastic attachment 0 6™ 1n
diameter It 1r placed between the dnve tower and the hard disk )

Save the acrews you remove

7 Shde the hard disk out of the dnve tower

O
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O Figure 4 5 Removing a Hard Disk
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4.2.7 Vape Drive Removal o

The dnve belt and the circwit board on the bottom of the tape dnve are
evposed  Contact between these parts and a sharp object can damage the
tape drive Take care when handling the tape dnve so you don't damage
these parts

Remove the tape drive as follows (Figure 4-6)

1  Remove the system umit cover (Section 4 2 4)
isconnect the power cable from the tape dnve
i hsconnect the nbbon cable from the tape dnve
i  Remove the dnive tower (Section 4 2 8)

te

% Remove the four screws (two screws each mde) that attach the tape
drve to the dnve tower

6 Shde the tape dnive out of the dnve tower

Figure 4-6 Removing a Tape Drive
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4.2.8 Drive Tower Removal

Remove the dnve tower as follows (Figure 4-7)

1
p.

Remove the aystem unit cover (Section 4 2 4)

Dhaconnect the four wvire power cables and communication nbbon
cables from the floppy dnve, tape dnive, and hard disk dnve

Remove the CMUS battery from the velcro stnp on the mde of the

tower

Remove the four screws that attach the drnive tower to the bottom of
the system unit chasms

Remove the three screws that attach the dnve tower to the the front
of the ayatem unit chassis

Lift the drive tower off the system unit chasss

Figure 4 7 Removing a Drive Tower

. tl{L "y,
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4.2.9 Option Board Repiacement o

Mflerent dots on the aystem umit are available for different options
Figure 4=~ showe the recommended location of DIGITAL supphed

u|l|lun-

Figure 4-8 Recommended Option Locations

DEComeren 316 PIAJ0AA PLASAA

Ol Comptenr 10 PCAIDAA FCANBAA

MECOMMENOEIL wmeman WM
TOCURTUME R PLAICAL gy a2ead A
NaANAL  pramaA

NOTE
Note the slot position of each board that you remove from the
DECstation. Place the new board in the same slot.

Replace an option board as follows (Figure 498!
1  Kemove the system unit cover (Section 4 2 4)
2 lanate and note the posmtion of the option board to be replaced

i  Note the position of any cables connected to the boards and disconnect O
them

4 Remove the mounting screw that secures the option board to the
chassin
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-’

Remove the board by pulhng 1t up and out of the expanmon slot
connector

6 Configure the yumpers and switches on the new board to match those
on the old board

7 Inatall the new board 1n the slot from which the bad board was
removed Make sure the board 18 firmly seated 1n the sucket(s) on the
main logic board

8 Secure the board to the chassis with the mounting screw
9 Reconnect any cables you removed

10 Venfy the operation of the replaced board

11 Close the system unit

Figure 4 9 Replacing an Option Board
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4.2.10 Math Coprocessor Replacement
Replace the math coprocessor as follows

1
2

8
9

Remove the cover from the system umt (Section 4 2 4)

Note the location of each option board and remove 1t from the system
(Figure 4-8)

Remove the card guide (Section 4 2 14)
Locate the math coprocessor on the main logxc board

Remove the math coprocessor by using a small, flat-blade screwdnver
to alternately hift each end of the chip While hifting the chip out of
the socket be careful not to damage the socket and chip or bend any of
the pins on the chup (Figure 4-10)

Make sure pin one of the math coprocessor 1s ahigned with pin one of
the socket

NOTE

Both the Weitek coprocessor and the Intel coprocessor can be
used in the DECstation. The Weitek coprocessor fills the entire
socket. The Intel coprocessor does not fill the outer rows of
the socket. See the appropriate installation manual for more
information.

Install the chip in the socket Make sure the chip 18 firmly seated in
the socket

Reinstall the card guide
Reinstall the option boards 1n their noted locations

10 Venfy the operation of the new math coprocessor

11 Close the system unt
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o Figure 4 10 Replacing the Math Coprocessor
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4.2.11 Single-in-Line Memory Module Replacement \)

Replace a Single-In Line Memory Module (SIMM) on the main logic board
or extended memory board as follows (Figure 4-11)

1 Remove the system umt cover (Section 4 2 4)

2 Locate the SIMM to be replaced This can be on the main logxc board
(Figure 4-15) or the extended memory board

If the SIMM 18 on the main logic board, remove the option boards
(Section 4 29) and the card guide (Section 4 2 14)

If the SIMM 18 on the extended memory board, remove the memory
board (Section 4 2 9)

3  To remove a SIMM, use both thumbs to spread the retairung latches
that clamp the front SIMM (the SIMM that 1s farthest from the
keyboard connector) to the chip mount The A arrows 1n Figure 4-11
show this movement

4 Move the SIMM forward toward the vertical posmition The B arrows
in Figure 4—11 show this movement

5 Then, use your index fingers to pull the SIMM away from the
restraining brackets The C arrow in Figure 4-11 shows how to
do thaa O

6 Remove the back SIMM 1n the same manner

7 Toinstall a SIMM, grasp 1t at both ende and insert 1t into the socket
Make sure the SIMM is fully seated 1n the connector

8 Press back and down on the SIMM to lock 1t into place

Table 4-2 shows the different memory configurations that are allowed on
the DECstation
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Table 4 2 Memory Configurations on the DECstation
SIMMs on Main Logic

Memory Size Board SIMMs on Expansion Board
IMhb Four 256K ' none

2Mb Eight 256K * none

4Mb Eight 256K Eght 266K

AMb Eight 1Mb none

10Mb Eight 1Mb Eight 266K

16MbH Eght 1Mb Cight 1Mb

'Default configuration on the DECatation 318
1 )fault configuration on the DECstation 320

Figure 4 11 Removing a8 SIMM
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4.2 12 Power Supply Removal o

CAUTION
After you turn power off to the system, do not disconnect the
power cord for at least 20 seconds.

Remove the power supply as follows (Figure 4-12)
I  Remove the system unit cover (Section 4 2 4)
Unplug the power cable from its socket on the main logyc board

e

Unplug the four wire power cable from the back of the diskette dnve

o

If present. unplug the four wire power cables from the back of the
hard disk dnve and tape dnve

5 Remove the three acrewe that attach the back of the power supply to
the svstem umt chasms

6 Check for additional screws that attach the power supply to bottom of
the syatem unit chassis [f you find any. remove them

Pull the power supply forward 1
% Laft the power supply out of the system unit chassis

4.2.13 Fan Replacement

The tan removes hot air from the chassmis dunng system operation
Remave the fan as follows (Figure 4-12)

I M.uake a note of the direction in which the fan rotates
2  Remave the svstem unit cover (Section 4 2 4)

3  Remove the power supply (Section 4 2 12)

4  Disconnect the fan cable from the power supply

5 Remove the four sheet metal screws that attach the fan to the system
umt chasxin

& Attach the replacement fan to the chassis wvith the four sheet metal
SCTPW &

Connect the fan cable to the power supply
Inutall the power suppls

L x

Turn the pimer on .
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o 10 Check the rotation of the fan If the fan 18 drawving air into the
chasmiz you need to correct the fan's rotation You can do this by

rever<ing the fan cable’s polanty

Figure 4 12 Removing the Power Supply/Removing the Fan
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4.2 14 Card Guide Removal
Remove the card gurde as follows (Figure 4-13)

)
-

{

Remove the system unit cover (Section 4 2 4)
Remaove the option boards that are supported by the card guide

l.ouvsen but do not remove the four screws that attach the card gude
to the front of the system unit chasss

Shde the card guide up so that the screw heads can fit through the
holes 1n the chaseis

Pull the spraker from the slot where 1t 1s wedged and drape 1t over
the outside of the chasms (The speaker 18 magnetic and can damage
the main logyc board )

Pull the card guide 1o the back so that 1t 18 no longer attached to the

charsin

4.2.15 Speaker and LED Cable Removal
Remove the speaker and LED as follows (Figure 4-13)

[

)

o, B S

Remove the system unit cover (Section 4 2 4)

Remove the card guide (Section 4 2 14

Ihinconnect the speaker cable from the main logic board
Dinconnect the LED cable from the main logac board

Ihaconnect the LED connector from the LED Note the onentation of
the LED when vou disconnect it {One lead 15 longer than the other )
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Figure 4 13 Removing the Card Guide Spesker and LED
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4.2.16 CMOS Battery Removal .

Remove the hattery pack as follows (Figure 4-14)

1  Remove the system unit cover (Section 4 2 4)

2  Unplug the battery cable from the main loghc board

3 Remove the CMOS RAM battery from the velcro pad that holds it on

the dnive tower

WARNING

Do not dispose of the battery at the customer site. Do not bum
the battery or dispoee of it in water. Do not attempt to take it
apart.

Figure 4 14 Removing the CMOS RAM Battery
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Q 4.2.17 Main Logic Board Removal
Remove the main logic board as follows (Figure 4-15)
1  Remove the aystem unit cover (Section 4 2 4)

2 Remove all the option boards installed in the system umt
(Secton 4 29)

3  Remove the CM(OS RAM battery (Section 4 2 16)

Remove the card guide (Section 4 2 14)

Remoave the speaker and LED cable (Section 4 2 15)

Draconnect the floppy dnve connector from the main logic board
Diaconnect the power connector from the main logic board

Remove the seven screws that attach the main logic board to the
svatem unit chasms

9 Press the keyboard lock against the chassis wall as far as poseible
You may need to tape 1t to the chasms wall

10 Shde the main loghe board out of the system umit chasms Do not bend
o the board when you ift 1t from the chaseis

x 2 " N s
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Figure 4 15 Removing the Main Logic Board O
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Jumpers and Switches

Thir appendix shows the location and descnbes the function of the
jumpers and switches on the following boards used 1n the DECstation

Main logyc board

VGA option board
Senial/parallel board
16-bit SCSI board

40 Mbvte SCSI hard disk
R0 Mbyte SCSI hard disk
170 Mbyte SCSI hard disk
150 Mbyte tape dnve

A.1 Main Logic Board

Figure A 1 shows the main logic board of a DECstation 316 The
positions of the yumpers are labeled

63
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Figure A 1 Main Logic Board of DECstation 316 O

NOTE

The DECatation 320 main logic board has the same positions for 1te
jumpere The only phymcal difference between the system boards 1s that
the DECsatation 320 has four additional SIMMs 1nstalled on 1t
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O Table A 1 hista the jJumper settings for the DECstation main logic board

Table A 1 DECstation 300 Series Main Logic Board

Configuration Jumper Setting
Moartor
Color El-E2°
Monochrome No Jumper
Math Coprocessor
Prerent E3-E4
Not Present No Jumpert
Floppy Disk Ceatroller
Floppv Dhsk Controller Enabled and Set as Primary Es K6’
Floppy Port
Floppy Disk Controller Enabled and Set as Secondary E6-E7
Floppv Port

Defsult Setting

o tl » coprocesmor 10 not present Jumper F3-E4 must be off Otherwise the system wll not
bast
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A.2 VGA Board

Fijgure A-2 showa the location of the jumpers and switches on the VGA
hoard Table A-2 lhists the jumper setings for the VGA board

NOTE
Verify that the dip switches on the VGA are all OFF.

Table A 2 VGA Contigurstion

Configuration Jumper Betting
Feature Connector

132 ¢ alumn Text Mode Enabled VARY

142 ¢ lumn Text Mode Dhaabled W2 W3

e tanll Setting

Figure A 2 VGA Board Jumper and Switch Locations
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o A.3 Serial/Parallel Board

Firure A—3 shows the jumper location on the Senal/Parallel board
Tabhle A=) deacribes the function of each jumper

Figure A 3 Serial Parailel Board Jumper Locations

30) w [P

€13 oE14
] e (3]
17+ €18

L1 18V




68 Jumpers and Swriches

Table A 3 Senal Paraliet Board Jumper Settings

onfiguration

Serial Port

Port 1

Port 2

Intervupt for Senal Port
Interrupt 4 for Senal Port 1
Intervupt ' for Senal Port 2
Baud Rate Generater

UINA Mandard

International

Paraliel Pert

Pt 1

Port 2

Interrupt for Parallel Pert
Interrupt 7 for Parallel Port 1
Interrupt 5 for Parallel Port 2

I-faull Netting

Jumper Setting

E9 E10°
ES-E9

El15 El6°
E17 E1A

El E¥°
El E2 E3-E4

E6-E7°
E5-E6

E1ll E12°
E13 El4
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A.4 16-Bit SCSI Host Adapter

Figure A—4 shows the locations of the jumpers and bus terminators on
the 16 Bit SCSI Host Adapter Table A—4descrbes the function of each

jumper The jumpers i1n the table are referred to as pin pair numbers

NOTE
The pins at some locations are numbered from left to right, at

other locations from right to left.

Figure A 4 16-B#t SCSI Host Adapted Jumper Locations

Ld 198
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Table A -4
Configuraton

8(°S] Addreas

Addreas 0

Addres» |}

Address 2

Address 3

Addrens 4

Address 5

Addrean 6

Addresa 7

BSCS] Parity

Panty checking enabled *
Pantv checking disabled
SCHl Terminaters
Installed

Removed

SCH! Terminater Power

Installed (Hom adapter
supplies the terminator pewer )

Removed

NCS1 Synchsronous
Negrotiation

inahled®

Enabled

DMA Chaanel Selestisa
DMA Channe! 0

DMA Channel 8°

DMA Channel 6

DMA Channel 7

16-Bit SCSI Host Adapter Configurations

Jumper Betting
J1 . Pair 4 J1 . Pair §
X X
X
X
X X
X
X
No jumper
J1. Pair 3
RN6é RN7
No Jumper
F1
No Jumper
No jumper
J1, Pair 1
J1,Pair 7 J1 Pair 8
X X
X
X

J1,Pair @

Intault Seting
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Table A-4 (Cont } 16-8Bit SCSI Homt Adapter Configurations

Coafiguration Jumper Betting
DMA Achnowledge

DMA (Channel 0 J7. Pair 1

DMA Channel §° J7 Par 2

DMA Channel 6 J7. Pair 3

DMA Channel 7 J7. Pair 4

DMA Reguest

DMA Channel 0 Jé. Pair 1

DMA Channel §° J6 Pair 2

DMA Channel 6 J6. Pasr 3

DMA Channel 7 J6, Pair ¢4

Intervupt Channel J1.Pair 9 J1.Pair 10 J1.Pair 11

Nt Defined X X X

Not Defined X X X
o Interrupt Channel 15 X X

Interrupt Channel 14 X

Interrupt Channel 12 X X

Intesrupt Channel 11° X

Interrupt Channel 10 X

Interrupt Channel 9

Interrupt Channel 9 J8, Pair 1

Interrupt Channel 10 J8, Pair 2

Interrupt Channel 11° J8. Pair 3

interrupt Channel 13 J8 Pair ¢

Interrupt Channel 14 J8, Pair 6

Interrupt Channel 15 J& Pair 6

Pert Addross Jo

Address Bit Parr

Default Settang

O
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Table A4 (Cont ) 16-Bit SCSI Host Adapter Configurations
Coafiguration Jumper Setting

Addresr Bit 004H LSB

Address Bit O08H
Addre«« lit 010H
Address Bit 020H
Addrex~ Bit 040H
Addrexr Bit OROH
Address Bt 100H
Addiess Bit 200H

D 2 O N A W N

MSB

NOTE
The default port address is 0330H. The jumper installed deasserts
the bat.

BIOS Addrees J1o
BIOS Address Pair 1 Pair 2 Pair 3
Address 0COOOOH X X X
Addre «« ODOOOOH X X
Addre<s OCROOOH X X
Addrexs ODRXOOH X
Address 0 4000H X X
Address 0CRODOH X X
Address OD4OODH X
Addres«s 0CCOO0OH X
Address 01X 000H
BIOX Want State
N Wait Stae No Jumper
Wt State J4
Computer Coafiguration
Jumper
DFC ctation 210 Js

I St oy
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Table A-4 (Cont ) 16-Bit SCSI Host Adapter Contigurations

Configuratwao Jumper Setting
DECstation 3XX No Jumper
Reserved Jumpers

Normal aperation No Jumper
Normal operation prevented Ji Pair 2

Default Setting
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A.5 40/80 Mbyte Internal SCSI Hard Disk Drive

Figure A 5 shows the location of the jumpers and terminators on the
40/80 Mbyte SCSI hard disk drnve Table A-6 lista the jumper settangs for
the 40/R0 Mbyte SCSI hard disk dnve

The welection of the SCSI ID number 18 done with pin pairs A0, Al, and
A2 These pina form a 3 bit binary number, vith A2 the most significant
hit and AQ the least ignificant it  An installed jumper represents a
logical one and an uninstailled yumper represents a logical sero

NOTE
Jumpers are partially instalied on Al and A2 for shipping
purposes only. Remove these jumpers before installation.

Figure A 5 40 80 Mbyte SCSI Hard Disk Jumper Locations

SS EP WS A2 A1 AP

N 1

. -1

O
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Table A 5 40 80 Mbyte Internal SCSI Hard Disk Drive

Configuration Jumper Setting

SCSI ID number Pair AO Pair Al Pair A3
Sesl 1D o

SCSIID 1 X

SCSHID 2 X

CSHIiD3 X X

SCSTID 4 X
sSesHID S X X

sl ID 6 X X
SCSHID 7 X X X
Enable Parity Option (EP)

Panty Enabled EP installed”

Panty Dhsabled EP not installed

Bus Teeminaters

Terminate bus Terminators installed (if pnmary dnve)
Do not terminate bus Terminators removed (if secondary dnve)
Wait Span (WS) Optiea

Motor apin st power up WS not installed’

Wait Spin (WS), Motor spins after WS installed
hoxt xends start/stop command
acrors the SCSI bus

Self Soek (88) Optien
No Self Seek test SS Not installed’

Nelf Seek test. Dnive performe SS installed
random seek patterns and cuts off
communication with SCSI bue

Default Setung
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A.6 170 Mbyte Internal SCSI Hard Disk Drive

Figure A-6 shows the location of the jumpers and terminators on the 170
Mbyte SCSI hard disk drive Table A—6 hists the yumper settings for the
170 Mbyte SCSI hard disk drive

The selection of the SCSI 1D number 10 done with pin pawrs AQ, Al, and
A2 These pins form a 3-bit binary number, vith pin pair A2 the most
sigmficant bit and pin pair A0 the least significant bit  An installed
jumper representa a logical one and an uninstalled jumper represents a
logncal zero

NOTE
Jumpers are partially installed on pin pair Al and pin pair A3 for
shipping purposes only. Remove these jumpers before installation.
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o Figure A 6 170 Mbyte SCSI Hard Disk Jumper Locations

(42) C‘) ‘ \ r(’ © @3

(@%) p © @

- tnQ ol
000000000000 0000Q0O00C0OQOO00OC O00O0
000000000000 0000000000¢co0o]| [offf8loccuooncoo

Table A-6 170 Mbyte Internal SCSI Hard Disk Drive

Configuration Jumper Setting

SCSI1 ID number Payr 4 Pair 2 Pair 1
SCSIIDO

SCSIID 1 X
SCSIID 2 X

SCSIID 3 X X
SCSIID 4 X

SCSIID S X X

‘Default Setang ..
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Table A-6 (Cont ) 170 Mbyte Internal SCSI Hard Disk Drive

Configuration Jumper Setting
SCSIID 6 X X
SCSIID 7 X X
Enable Parity Option (P)

Panity Disabled P not installed’
Panty Enabled P installed
Terminator Power Option

Jumper 1n A position
Jumper in B postion
Motor Start (M) Option
Motor spin at power-up

Wait Spin, Motor spins after host
nends start/stop command across
the SCS] bus

Test Beek Option
No Teat Seek

Tent Seek. Dnve performs
continuous seeks to random
cylhinder

Terminator power supphed
No Terminator power supphed

M not 1nstalled”
M i1nstalled

TST Not installed®
TST installed

‘Default Setung
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A.7 150 Mbyte SCSI Tape Cartridge System

Figure A-7 shows the location of the yumpers and bus terminators on the
150 Mbyte SCSI tape dnve Table A-7 hists the jumper settings for the
150 Mbyte SCSI tape dnve

The selection of the SCSI ID number 13 done with pins 3, 4, and 5 on J4
These pina form a 3-bit binary number, with PAn 3 the most mgnificant
bit and pin 5 the least significant bit  An installed jumper represents a
logical one and an uninstalled jumper represents a logical zero
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Figure A 7 150 Mbyte SCS| Tape Drive Jumper and Bus Terminator o
Locations

'k —a e T |

- |
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12 12345
\_ 4 J5

L 1600 o




Tabie A 7

Configuration
NCSI ID number

3 P A A W AN = D

Eaable Parity Option

Panty Enabled

Pantv Disabled

Terminator Power Option
Power supplied 1o the terminators

Power net aupplied to the
terminators

Autoload Optiea
Drive automatically loads cartndge

Dnve doer not automatically
load cartndge a Loed command
muat be 1nsued before any other
commands can be executed

Terminsters
One SCSI device installed

Mere than ene SCSI device
installed

Jumpers and Switches 81

150 Mbyte SCSt Tape Cartridge Contiguration

Jumper Setting

J4,Pin 3 J4,Pin ¢ J4,Pin 8
X

x -
X X

X

X X

X X

X X X

Je.PAn 2°

No jumper

J4.Pn 1°

No yumper

No jumper’

J6.PAn 2

Terminators installed *
Remove terminators

Defauh Setung
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B.1 DECstation Powerup Self Testing

When you turn on power to the DECstation 300 system, a power up
self-test (sometimes referred to as POST) and system imitialization occur
When you supply power

1

2

The 80386 CPU starts program execution A jump instruction tells
the CPU to go to the powerup test routines located 1n the BIOS ROM

The CPU executes the powerup test routines and imtiahzes the
screen The routines test just enough to determine 1if the screen

can be used to display error messages dunng further testing Basic
testing of the following major subsystems 1s performed the CPU,
interrupt timer, RAM arcuitry, RAM, DMA, and interrupt controllers,
and the video board Video verification tests are the last operations
to take place dunng the first phase of powerup testing The powerup
test 'beep codes give you some diagnostic information 1n case a fatal
error occurs before screen initiahization See Chapter 2 for a hst of
beep codes

The CPU attempts to determine what penpheral devices are available
in the system For example, senal ports. parallel ports, diskette and
hard dnves, and expansion memory

The CPU displays the BIOS vermon message on the screen and
further tests system RAM The CPU displays on the screen any RAM
error found dunng testing

The CPU compares the devices found to those 1n the CMOS RAM
setup and reports any miscompares wvith an Invalid configuration
informat ion message The system can display a vanety of other
messages duning this process The messages are partially deterrmined
by the option boards that are installed in the system See Chapter 2
for a partial hst of these messages

83
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6 The CPU checks for the presence of expansion ROMs 1n the system
For example, expansion ROMs are found associated with SCSI hard
dnve controllers and video options Where appropnate, the system
turns over test execution to the expansion ROM These expansion
ROMe can display messages about the status of the hardware with
which they are associated

7 The CPU attempts to start the boot dnve and load the operating
system The system attempts to boot from the diskette dnve first (a
floppy disk must be present) If a bootable diskette 12 not present,
the system then attempts to boot from the hard disk dnve Failure
to boot from the diskette dnve can indicate that a system diskette 18
not present, or that there 1s a problem with the dnve, dnve setting,
or dnve cables Failure to boot from the hard disk can indicate that
the dnve has not been imtiahized, or that there 18 a problem with the
dnve, dnve and/or controller settings, or dnve cables

B.2 PC Microcomputer Architecture

The PC microcomputer architecture consists of the CPU, bus structure,
instructions, memory, 170, CPU registers, anthmetic/logic umt (ALU),
control aircuitry, and addressing modes

B.2.1 The Parts of a Microcomputer

The DECstation 18 technically a microcomputer A microcomputer 18 a
system of one or more very large scale integrated arcuit (VLS]) devices
and assocated control logic that are used to provide large computer
functionality on a smaller scale

A microcomputer has a central processing umit (CPU), memory. and
mput/output (1/0) ports (Figure B-1)

B.2.2 The CPU Function

The CPU does the actual work numenc processing. logical operations,
and timing Programs stored 1n memory contain sequences of instructions
These programs tell the CPU what to do Programs also contain
instruction for processing data that 1s stored \n memory

The I/O ports let the CPU communucate with the outside world through
1/0 dewvices such as pnnters, disk dnves, terminals, and modems /O
devices are called pernipherals
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o Figure B 1 Microcomputer Diagram

ADDRESS BUS

MEMORY

mMrcooOX

o CONTROL BUS

The CPU executes one instruction at a ime The speed of execution
depends on the type of instruction and speed of memory or 1/0 device
The CPU receives data and control signals through the input ports, 1t
sends data or control mgnals through the output ports

B.2.3 Data, Address, and Control Busses

The CPU 1s physically connected to memory and I/0 devices by the bus
interface A bus interface 18 a connection of parallel wires (lines) that
perform mmilar functions A microcomputer has a data bus, address bus,
and control bus (Figure B-1) Table B-1 descnbes the function of each
bus
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The number of lines 1n each bus vanes between CPUs

* An 8-t CPU has eight data hines A 16-bit CPU has 16 data hines
These are sometimes referred Lo as an 8-bit wide data path or a 16-bat
wide data path

¢ An address bus can have 16, 20, or 24 hnes, sometimes referred to as
16-bats wide (64 Kbytes), 20-bits wade (one Mbyte) or 24-bits wide (16
or more Mbytes)

¢ The number of hnes 1n a control bus depends on the demgn of the
particular CPU

Tebie B-1 Data, Address, and Control Bus Function
Bus Function

Data bus A set of lines used to transfer data between the CPU, memory,
and /O Data can be 1instructions for the CPU or information
that the CPU passes to or from memory or the /O ports

Address bus A set 0 .1nes used by the CPU to decode and locate the unique
address that corresponds to memory or 'O elements 1n the
systam

Control bus A set of lines that carry control signals to and from the CPU
to vanous system components The signals determine which
function 18 to be performed and when 1t 19 to be executed

B.2.4 Machine Cycles, Interrupts, and Direct Memory Access

B8.2.4.1 Machine Cycile

When a program 1s running, data 18 transferred to and from memory and
/O devices Each time the CPU transfers data between itself and another
part of the system 1s called a machine cycle Machine cycles include
instructions for such things as memory read/wnte and /O read/wnte

At the completion of a machine cycle, the next one starts Here 19 what
happens in a machine cycle

1 The CPU 1ssues a code to the address bus to 1dentify the memory
location or /O device to be accessed

2 The CPU issues an activity command on the control bus
The CPU receives or sends data over the data bus
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The CPU has a program counter or instruction pointer register which it
unes to keep track of the instruction sequence in a program The program
counter or reqiater contains the address of the next instruction located 1n
memory

The CPU executes the instructions 1n sequence until the program ends
or until special instructions tell the CPU to execute instructions in other

parts of program memory

Sometimes memory or /O devices can not respond quickly enough to gwve
vahd data to a fast processor dunng a normal machine cycle In these
cases, the system hardware must be demigned so that it can impoee a uait
state 1n the machine cycle When the data 1s available, the wait r’ate 19
released and the CPU resumes the machine cycle

B.2.4.2 Interrupts

Interrupts temporanly suspend a program sequence and switch the CPU
to a service routine  When the service routine 1s completed the CPU
returns to the main program sequence where 1t left of

For example, the computer 18 proceseing a program Part of the program
needs to be pnnted on the pnnter The CPU 18 capable of sending the
parts to be printed to the printer in one machine cycle But, the printer
takes the equivalent of many machine cycles worth of time to pnnt the
data

With interrupts, the CPU can temporanly suspend the program and send
data to the pnnter when the printer signals the CPU 1t 18 ready to receive
data While the data 1s being prninted. the CPU returns to processing the
program until it receives an interrupt from the pninter for the next data
byte

Here 18 how an interrupt works

* The external device needing service sends an interrupt request to the
interrupt controller

¢ The interrupt controller sends the request to the CPU
¢ The CPU "acknowledges” the interrupt request

e The interrupt controller then sends a vector to the CPU The vector
tells the CPU where to look 1n memory to find the addrese of the
unique service routine for the device requesting the interrupt

* The CPU gets the service routine and provides the requested service
to the device
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In systems hke the DECstation, many devices may use the interrupt for o
service In theee cases a method exists for establishing which device has

prionty for service See the appendices \n The DEPCA Service Guide for

more information about interrupt requests

B8.2.4.3 Direct Memory Access

Direct memory access (DMA) allows for high speed data transfers between
devices such as that required for data transfer to and from diskette and
hard disk dnves and memory

in ordinary 1/O operations, the CPU supervises all data transfer
operations from a device to memory But some penipheral devices transfer
data faster than the CPU can do i1t under program control In a DMA
operation, the DMA device

1 Takes control of the data and address busses temporanly suspending
processor operation

2 Transfers the data mithout involving the CPU

Returns control of the busses to the CPU which then resumes normal
operation

B8.25 CPU

The CPU typically contains registers, the anthmeticlogic urut (ALU), and O
control aircutry (Figure B-2)

Figure B-2 Inside the CPU

ADDRESS BUS

REGISTER
SECTION
DATA BUS
CONTROL AND TIMING SECTION CONTROL BUS




B 251 CPU Registers

Regsters are for temporary storage for data, addresses. status codes, and
other information useful to the CPU The mze and number of registers

vanes between CPUs

B8.2.5.2 CPU Arithmetic/Logic Unit

The anthmeticlogic umt (ALU) 18 the hardware 1n the CPU for
performing anthmetic and logical mampulation of binary data The
ALU contains an adder for anthmetic operations on data from registers,
memory locations, and other sources

8.2 5.3 CPU Control Circultry

The control aircuitry coordinates all CPU activity The control aircuitry
uses clock inputs to maintain the proper sequence of events for any

processing task and
e Issues control mgnals for CPU internal and external unuts

e Responds to external control mgnals such as wait, interrupt, and bus
requests

B.2.6 Addressing Modes

The address that the CPU sends on the address bus lines selects one
specific memory or /O device from all the available devices Thie
address can be generated in different ways, called addressing modes
The addressing mode depends on the operation being performed

Tabie B-2 Addressing Modes

Mede Way Generated

Simple The desired data 18 contained wathin the instruction being
executed

Cemplex The instruction contains the memory address of the desired

deta or the instruction references a CPU register containing the
address of the desired data

Indezed A logical address is added to a base address located 1n a specified
CPU regster
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C

DECstation CPU Block Diagrams

Figure C—1 shows a block diagram of the DECstation CPU board
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power up
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