1 9.9.9:9:0.90.0.5.:0.999.:9.9.9.8.4.0.0.9.6:6.0.00.9.980.0.49.0.9.9.99:09.0.69.0.9.0.9:$.0.¢.9
1 9.9.9.9:6.9.9.9.9.¢.9.€8.9.0.0.09.0:909980:9.9868$990.99.99.009000869:0:6.
$0.9.0.9.0.0.9.0:0.0.9.9 9.8 0,68 910.0.49.9.9:9.8.9.9.9.0.0.9.9.¢9.09.9.0.0.0.0.0.4.6.4 4

1 9.:8.9.6:0.9.0.00.99.060.9.9.9:09.00.9.0.9.6.8$9.¢.0.089.9¢.09.6¢009.¢.¢
$:9.4:9.0.9.9.9.9,6.:9.9.9:00.904.9.0.0.0.09.9.99.9.9.9.9:4.9.9.9.9.9.9.0.0.0.9 9.4
1:9.9.4.0:4.9,0.9.9.9:9.9.9.9.90.9.0.6.900.09.009.9.8:099.9.0.9.9.9.9.:4.0:¢
$8:9.0.8.9.9.9.9.9.9.0.0.0:9.9.8:6:09.940.0.0.0:00.6.0.09088 9909 ¢
$:9.:9:0:9.9.9.9.9.0.9.9.9.0.8.0.079.0.0.9.0..0.9.0:9.0:495.9.9.9.4.0:4
19:0.0.9.9:¢:9..9:9.9.9.9.0.9.9.0.9.4.9.9.9.9.9.9.0.9.0.0.84.0.9.0.4
:0.€.9.9.0.9.9.8.9.9:0.:9.9.9.9.9.9.9.¢.4.9.9:9.9.0.8.0.5.0.9. .9 4

0 9:9.9.9.0.9.9:9:0.0.9.9.:0.9.¢.8 $.9:9.9.65.0.0:9.9.4.9.0.814
)9:0,0,9.6.9.9.0.9.8.9.9.0:0:0.9.0.9.9.0.9.9.9.9.9.9.9.9 ¢

P9 9.9.0.0.0.9.9.8:9.9.99.89.99.849.0.9.0.9.0.¢4
$:9.9.0.9:9.9.0.9.9.9.9.9.:4.9.0.8.0.9.9.9.0.9.9.9.4
}:9.99.9.6.9.0.9.9:9.9.9:4.9.9.0.9.9.9.9.5.9.

). 9:90.6.9.9.9.90.9.9.9.9.9.0.9.$.9.9.$9 4
.8:8.9.9:4.9.$.0.:0.0.9.0.4.9.9.4.9.0 ¢
0.9.0.0.9.9.:9.0.0.9.0.9.9.9.9.9.4:4
XEXXXKAXXKKXKAX
1,9:9:4.9:9.0.0.9.9.0.9.9 4
KALXKAXAKAXX
XXXXXKXXX
.9:9.9.9.9.¢

XKXXXX

XXX

X

X

XXX
L9084
XXXKAXX

$.9.9:9:0.9.0.9.94

KXXXXXRKARY

) 9.:9.9.9.:9.9:0.9.9.9.4.8
10.9:9.9.¢.9.0900.95¢.94

£ 9.9.0.9.9.9.9.0.0.9.0.8 88994
£9.9.9:9.6.9:9:¢.9.8.9.9.9.9.0.8.¢.9 4
}.9.9.0:0.9.9.90.4:0.9.9.0.0.6.9.8.9.9.0.94

1 0.08.9.990.0.9.9.$.9.9.9.9.0.98¢9.59

2.9:9.:0.9.9.9.9.9.0.9.9.9.89.9.9.9.4.0.4.9.$.¢9 4
19.9.0.9:9.9.9.9.69.4.0.4.9.9.9.9.95.9.9.9.9.99.54
10.9.0.9.9.99.6.9.09.9.09.9.9.9.9.9.9.9.9.9.89.9.69
10.9:0.0.0909.099999.9.49996.$.0999009.6494

[ 9.0 9.0.9:9:9.88.:99.9.0.0490.9.0.859.086.95099.894

§ 0.0.9.0.0:0.098.0.$9.9.9.9.9.0.089.6.0.9.9.99.¢9.¢.94$6.6.¢

1099899000 900.999.9.9.0.9.00.9.6.0.0.0.085 96009599

I 8.00.90.0.0.9.0.00.00.08:08000648086:0.9909.49.¢89 8¢

200NN 0000905089099559.9¢6405¢9:80:0:696.6985¢98

LE 0090909009 9.0:09.009 650909009904 99 0969668994
19:9.9.9.9.9.09.99.0.0.69.009.0.0.80 900006960690 95.8005.86909 ¢4

1 90.9.90.0000.00909009 5804009990658 0088468680$0.09004¢1
J9.9.9.9:9.0.9.0.95.0.9.0.0499.9.0.¢:0.6.499.6:58069986:0.9:50$:$$9084 804
L000.9.9:9:0:9.0.0.0.8.4.0.6.0.0.98.8:6:9.0:0. 50064000 050.058099.8:00:¢6:0.9:0.04



DECpc 316SX

Service Guide

Order Number ER-PC444-SV-001

Digital Equipment Corporation




November 1991

The information in ihis document 1s subject to change without notice and should not be construad as a commitment by Digital
Equipment Corporation.

Digital Equipmant Corporation assumes no responsibility for any errors that may appear in this document.

The software, it any, described in this document is furnished under a license and may be used or copied oniy (n accordance with
e terms of such hicanse. No responsibility 15 assumed tor the use or reliabilty of sofiware or equipment that 15 not supplied by
Digital Equipment Corporation or is afliliated companies.

Restncted Rights: Use, duplication, or disclosure by the U.S. Govemment is subject to restrictions as set forth in subparagraph
(c){1){i) of the Rights in Technical Data and Computer Software clause at DFARS 252.227-7013.

Uity Fiies: Copyright © 1985-1491 Tandy Corporation. Ali Rights Reserved
BIOS AOM: Copynght € 1985-1990 Phoenix Sohtware Asscciates Lid Al Rights Reserved.
QAPlus: Copynight @ 1990-1991 DiagSoft, Inc. All Rights Rasurvac

DECpc 3165X Service Guids

Copyright © 1991 Tandy Corporation

Licensed to Digital Equipment Corporation.

All Rights Reserved.

Koy reproduction or copying  any form without the axg:ess w=" =~ mroien of Tanay Uo o aon and Dignal Equipment
Corporation is strictly prohibited.

PrintedinUS A

iBM, AT, PS/2, and Personal System/2 are regisiered trademarks of International Business Machies Corporation
Intel 286 and 3B6SX are registered trademarks of Intel Corporation.

Microsoft, MS-DOS, and MS GS/2 are registered trademarks of Microso#t Corporation

SIMM 13 a registered frademark ot Wang Laboratories.

ST-506 1s a registered trademark of Seagate Technologies

Hercules is a trademark of Hercules Computer Technology

QAPIus 15 a trademark of DiagSoft, inc

The tollowing are trademarks of Digitat Equipment Corporation:

DEC DECSYSTEM-20 RSTS
DEC/CMS DECUS RSX
DEC/MMS DECwriter UNIBUS
DECnst nBoL VAX
DECpc EduSystem VAXcluster
DECstation MASSBUS VMS
DECsystem-10 POP Vi




Contents

About ThisGuide .............ccoiiiiiiiiiiiiiiiin v
Organization ... ... ... v
intended Audience ........... ... v
Conventions .. ... ... .. vi
OrderingParts ... ... vi
Related Documentation ... ... o0 L. vii
TOVeIVIEW .. e 1-1
Introduction . ... ... 1-1
DECpc Base System .. . .. ... .. ... ... .. 1-2
DECpc Options ... ... .. o B 1-3
System Unit Layout ... ... ... ... . ... ... L 1-4
DECpc System Configurations ........ e 1-5
DECpc 316SX MainLogicBoard ........... ... ...... ... 1-7
PowerSupply ... . ... 1-7
Monitors . ....... .. ... .. .. 1-7
EnhancedKeyboards ........ ... ... ... ... .. ... ... .. 1-7

387SX Math Coprocessor .................... . ... ... 1-8

2 Troubleshooting ................... ... ... 2-1
Diagnostics .. .. ... .. 2-1
Special Tools 22
NormalPower-Up ... ... ... .. . ... .. ... .. .. .. ... ... 2-3
Troubleshooting Procedures .. .. ... ... ... ... ... ..... 2-3
Getting Started ............. ... .. ... 2-4
NoPower ... ... .. . .. . . . 2-5

System Does NotBoot . ... ... . ... B 2-6
SystemBoots ... .. .. ... . e 2-6




DECpc 3168X Service Guide

EmorCodesandMessages ........................ ... ... 2-7
PrimaryBeepCodes .................................. 2-7
SecondaryBeepCodes .................. ... . ... .. .. 29
TestMessages ...... ... ... .. .. ... ... .. ... 2-10

Troubleshooting by Symptom ... ............ ... ... .. .. 2-11
System Unit Problems ......... e 2-11
Disk-Related Problems ... ... ... ... ... .. ... ... ... 2-13

Monitor Problems ........... ... ... ... . ... ... .. 2-14
Troubleshooting Problems Occurring During System Operation 2-16

Using the System Utilities Diskette . .................. ... ... 2-17
Runningthe Setup Utility .. .. ...... ... .. ..... .. ... 2-17
3FRUReplacement ................................... 3-1
Introduction ... ... ... 3-1
Before Replacing FRUs .. ...... .. .. .. ...... ... ... .. .. 3-4
Replacing FRUs ...... ... ... .. ... ... .. ... ....... .. ... . 3-5
Keyboard Replacement . ... ... ... ........ .. .. .. ... .. 3-6
Monitor Replacement ........ ... . ... ... .. ... . ... .. ... 3-6
Mouse Replacement ...... ... ... ... ... .. ... ... . ... .. 3-6
System Cover Removal .................... ... . .. .. .. 3-7
Opening the System Unit ... ... .. . .. e 3-8
Expansion Adapter Replacement ... .......... . . .. . 3-9
Option Slot Printed Circuit Board Replacement . ... . . . 3-10
Speaker Replacement .. ... .. ... . ... ... . . 311
Battery Replacement ... ... ... ... ... .. .. .. .. .. . .. 3-11
RESET ButtonRemoval .................. ... ... ... .. 312
Single-In-Line Memory Module Replacement .. ... ... .. . 3-13
Math Coprocessor Replacement ............ ... .. ... 3-14
Main Logic Board Replacement . .............. .. . . . . . 3-15
Diskette Drive Replacement .. ... .. ... ... ... . .. .. 3-16




@

Contents

Replacing an Optional Diskett : Drive .......... ... ... .. 3-17
Replacing an Optional Hard )Jisk or Tape Drive ... ... ... 3-17

Power Supply Removal .. ............. ... .. ... 3-18
ManiogicBoardJumpers ... ... ... ... ... ... ... 3-19
%iain Logic Board Diagram ... ........ ... .. .. ... .. 3-19
JumperSettings ...... ... 3-20
AppendiXx A ... A-1
Electrical Specifications . .............. ... ... A-1
Appendix B ............ B-1
Peripheral Interface Connectors .. .. ... ... .. .. R B-1
Parallel Port Connector ... ... .. ... ... ... . ... .. B-1

Serial Port Connector .. ... ... ... ... ... ... ... ... . . B-2
Keyboard/Mouse Connector . ... ... ... . .. .. ... B-2

Video Port Connector .. ..................... ... .. .. .. B-3

Power Supply Connectors ... ......... ... ... . ... .. ..... B-4
System Board Power Connector (J20) .............. . .... B-4

Disk Drive Power Connector ... .. ....... ... .. . ... .. ... B-4




DECpc 316SX Service Guide




About This Guide

This service guide is designed to help you diagnose and repair the DECpc
316SX computer. This gutde contains information on: servicing the base
system only. Information cn installing, replacing, and configuring specific
options is provided in the individual option installation guides supplied with
those proaucts, and is available to Customer Service personnel in a kit.

Organization

This guide is organized as follows:

® Chapter 1 provides an overview of the DECpc system.
» Chapter 2 details troubleshooting instructions.
® Chapter 3 contains procedures for replacing field replaceable units.

For information about network troubleshooting, refer to the PCSA Network
Troubleshooting Guide. For additional information about PC architecture and
the Dégitai EtherWORKS option board, refer to the DEC EtherWORKSE Ser-
vice Guide.

intended Audience

The procedures in this guide are intended only for service technicians trained
by Digital Equipment Corporation.
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Conventions

This gdocument uses the following conventions:

Convention Meaning

WARNING Information to prevent personal injury
CAUTION information to prevent damage to equipment.
NOTE General information you should be aware of.
CTRL+ALT+DEL Key sequence. Press and hoid the indicated

keys in the order shown. in this example, press
and hold CTRL while you press both ALT and
DEL. Key sequences have special tunctions.

Strike the F1l key A prompt or an instruction displayed on the
screen. Shown in monospaced type in this
manual.

Throughout this guide, DECpc refers to the DECpc 316SX.

The DECpc 316SX is compatible with the industry-standard IBM PC/AT
architecture and the Microsoft disk operating system (MS-DOS). Supgort for
MS-DOS requires a defined set of ROM-BIOS (Read-Only Memory, Basic
Input/Output System) services, which the DECpc offers.

Ordering Parts

Customers who maintain their own equipment can order spare parts by ei-
ther 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
(Eastern Standard Time).

To order parts by mail, send a purchase order to:
Digital Equipment Corporation

P. 0. Box £S2608
Nashua. NH 03061

vi
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About This Guide

Related Documentation

The following documents are available as supplements to this guide.

Document Title Part Number
DECpc 3165X User's Guide ER-PC444-UG
DECpc 316SX Technical Reference ER-PC44Y-DD
DECstation Ciption Installiation Guides Service Kit ER-4XOPS-SV
PCSA Network Troubleshooting Guide AA-JUS4A-TH
DEC EtherVORKS Service Guide EK-DE21A-SV
DECconrnect System Stand-alone ThinWire Networks EK-DECSY-TG
Pianning and Installation Guide
DECconnect Systemn Planning and Configuration Guide EK-DECSY-CG
DECconnect System Installation Verification Guide EK-DEC-VG

DigEitaI personnel can order documents with part numbers beginning with ER
or EK trem:

Digita! Equipment Corporation
444 Whiiiiey Street
Northboro, MA 01532

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

Digital personnel can order documents with part numbers beginning with AA
from:

Digital Equipment Corporation
Digital Drive
Westminster, MA 01473-0471

Attn: Order Administration

Digital customers who maintain their own equipment can order documents
with part numbers beginning with EK, ER, or AA by mail or by phone.

To order documents by phone, call 1-800-DIGITAL between 8:30 am and
8:00 pm Eastern Standard Time.

To order documents by mail, wiite to:

Digital Equipment Corporation
Peripherals and Supplies Group
P. 0. Box CS2008

Nashua, NH 03061

Vil
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Overview

introduction

The DEC?C 3165 X {shown below) is a desktop computer. It caii be used as
a stand-alone personal computer or as a node on a network to a VAX com-
puter or another DECpc with network server software. The DECpc runs Digi-
tal and other industry-standard applications.

The DECpc 3165X

As a node on a Personal Computing System Architecture (PCSA) network,
the DECpc is the user's interface with the applications and services that the
PCSA family of products provides. As part of a network, the DECpc commu-
nicates with other computers on the network and shares the various re-
sources and services offered by Digital computers and servers.

1-1
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DECpc Base System

The DECpc base system unit consists of the following components:

low-profile desktop case

main logic board containing:

—

16 MHz Intel 3865 X microprocessor
socket for optional intel 387SX math coprocessor
1MB RAM, expandable to SMB on the main logic board

four SIMM (random access memory) sockets on the main logic
board

serial and parallel ports

PS/2-compatibie mouse port

PSr2-style AT-compatible keyboard interface
Intelligent Drive Eiectronics (IDE) drive connector

ég-btt VGA (Vidzeo Graphics Array) controller on the main logic
ard

three 16-bit (also usable as 8-bit) expansion slots for industry-
standard options

100-watt power supply with auxiliary power output (IEC) connector
32-inch 1.44MB diskette drive

1-2
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DECpc Options

The following are options available for the DECpc base system:
¢ color or monochrome VGA analog monitor
e keyboard (country-specific)
® serial/parallel port adapter
e 52MB, 105 MB, and 120MB IDE hard disk drives
e 16-bit SCSI host adapter

e 40MB, 80MB, 170MB, 209MB, 320MB, and 429MB SCSI hard disk
dnves

e (CD-ROM drive

¢ 150MB SCSI tape cartridge system
®» G6OMB streaming tape drive (QIC-40)
e 8514/A-compatible graphics adapter
e  3J%2-inch 1.44MB disketle drive

e 5Y-inch 1.2MB diskette drive

e 5v-inch 360KB diskette drive

e PS/2-compalible mouse

® power cord (country-specific)

° 2400-baud internal modem

¢ 1200/300-baud internal modem

® 16 MHz Intel 387SX math coprocessor
e DEC EtherWORKS bus adapter

NOTE:

Options listed were available at the time of printing. Additional op-
tions may now be available.

1-3
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System Unit Layout

The following figure shows the location of both standard and optional equip-

ment within the system unit. Standard equ(ifoment equipment that is included
in the base system) is represented by solid lines. Optional equipment is rep-

resented by dotted lines.

Power Supply
|

Option Slot PCB
(Bus Adapter Board)

Power Button

RESET Button

Optional Drives

Option Slots i ;
|
|
|

Main Logic Board

System Unit Layout

14
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DECpc System Configurations

DECpc personal computers are available in two base system configurations
(115 or 230 VAZ). These systems are available for customers who elect to
purchase DECpc-supported options separately and configure their own sys-
tems. Additionally, customers can order one of several packaged systems
that offer optional system memory configurations, mass storage devices, and
video adapters installed at the factory. The base system configurations are
listed in the following table. The packaged systems are listed on the following

page.

Base System Configurations

Model Number Description

PC444-A2 DECpc 3168X; 80386/16 MHz base system box, 1MB (minimum)
RAM, 3¥>inch 1 44MB diskette drive, on-board IDE hard drive
interface, senal/parallel port, mouse and keyboard port, on-board
SVGA, 3 ISA expansion slots (tull size), 2 additional front panel
halt-height drive bays (32 and 5% in.), with the powar supply
tactory-set at 120 VAC, 60 Hz (no power cord or keyboard)

PC444-A3 Same as PC444-A2, but with the power supply factory-set at 240
VAC, 50 Hz
PC444-AA Same as PC444-A2 plus 115 VAC (U S ) power cord

1-5
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Packaged Systems

Model Number Description

DJ-PC444-AA DECpc 316SX system, 115 VAC (U.S.) power cord, 2MB memory,
52MB IDE hard disk drive, 14-inch monochrome monitor, industry
standard keyboard, mouse, and MS-DOS 3.3 operating system
software

DJ-PC444-AB DECpc 316SX system, 115 VAC (U.S.) power cord, 2MB memory,
52MB IDE hard disk drive, 14-inch color monitor, industry-standard
keyboard, mouse, and MS-DOS 3.3 operating system software
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DECpc 316SX Main Logic Board

The DECpc 316SX main logic board contains a 16 MHz Intel 386SX micro-
prccessor, a socket for an optional intel 387SX math coprocessor, diskette
drive controller, serial and paralle! ports, PS/2-compatible mouse port, IDE
drive connector, 16-bit Super VGA controller (1024 x 768) with 512KB video
RAM, 1MB system RAM (fixed) with four SIMM memory expansion slots,
and one bus expansion adapter connector. The bus expansion adapter plugs
into the main logic board and contains three 16-bit ISA expansion slots (also
usable as 8-bit slots).

Power Supply

The DECpc is supplied with a 100-watt power supply that includes an auxilia-
ry AC power (IEC) conncctor. The power supply i1s switch selectable be-
tween 115 VAC, 60 Hz and 230 VAC, 50/60 Hz power input.

Monitors

The DECpc supports both color and monochrome VGA analog monitors.
Monitors with different input voltage and alignment specifications are avail-
able to meet international requi‘ements.

Enhanced Keyboards

Several keyboards are available as options on the DECpc. Keyboards used
with the DECpc must be equipped with a 6-pin miniature DIN (PS/2-style)
connector.

industry Standard PS/2-Style 101-Key Keyboard

The 101-key enhanced keyboard provides the industry-standard PS/2-style
key arrangement with American English keys.

International 102-Key Industry Standard Keyboards

The international keyboards provide a standard 102-key arrangement in
language-specific variations. Country-specific keyboards are available for
Belgium, Denmark, Finland, France, Germany, Israel, italy, Norway, Portu -
gal, Spain, Sweden, Switzerland, and the United Kingdom.
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387SX Math Coprocessor

The 387SX is a processor extension to the 386SX microprocessor. It en-
hances the 3865SX's numeric processing abilities, particularly in tioating point
precision. The 387SX also extends the 386SX instruction set to include tran-
scendental (trigonometric and logarithmic) functions. The 387SX plugs di-
rectly into a socket on the main logic board.

NOTE:
The DECpc 3165X requires a 387SX that will run at 16 MHz or faster.

1-8
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Troubleshooting

This chapter provides troubleshooting instructions for the DECpc . Itis di-
vided into the following sections:

Diagnostics

Special Tools

Normal Power-Up

Troubleshooting Procedures

Error Codes and Messages

Troubleshooting by Symptom

Troubleshooting Problems Occurring During System Operation
Using the System Utilities Diskette

For information about jumper settings, troubleshooting, and servicing the
DEC EtherWORKS option board and related network connections, refer to
the DEC EtherWORKS Service Guide

Diagnostics

The DECpc has internal ROM-based diagnostics tu aid in troubleshooting
These diagnostics are run at system power-up and verify the operation ot the
machine. Error messages are given in two formats: beep codes and error
messages displayed on the screen These error messages are described in

“Error

odes and Messages ™
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Special Tools

The following table lists the special tools needed to troubleshoot the DECpc

system.
Troubleshooting Tools

Tool Part Number Definition

DiagSoft QA Pius Diagnostics 22-00808-02 Stand-alone diagnostics, available

Software Version 4 52 or separately For information about

greater using thase diagnostics, refer to the
QA Plus User's Guide

Trn-wrap Loopback Connector FD-10164.00 Trniple connector Consists of thiee
loopback conneclors (male 25 pir
parallel, temale 25-pin senal. and
female 9 pin senal) bundled
together and housed n a
convenient package

DECpc 3165X Utities AK BC4a44-AA Use to recontigure the CPU when

Diskette

options are instatied




Troubleshooting

Normal Power-Up

A normal system power-up routine includes the following sequence of
events:

1. Power to the monitor and system unit1s turned on. Both power
indicators are illuminated.

2. The system executes its power-up tests and displays the BIOS ROM
version, the copyright information, and the memory size. Depending
on the option(s) installed, additional information might be displayed

It an error occurs during any power-up test, the system generates a
beep error code or displays an error message.

3 The system generates a single beep, displays information about the
operating system, and gives the date prompt. The actual information
displayed at this time depends on the system software.

Troubleshooting Procedures

This section describves three troubleshooting procedures that can be used
depending on the state of the system. Each procedure will get the system to
a state where it can run the QA Plus diagnostic package. Perform the steps
in “Getting Started™” and then proceed to the recommended procedure.

CAUTION:

Do not connect or disconnect the video cable from the mon+tor or system
when the monitor and/or system is on Doing this can ¢amage the system
Always turn off the monitor and system. and then disconnect the power cord
betore you remove the system unit cover Observe antistatic precautions

CAUTION:

It the DECpc 1s connected 10 a network, disconnect it from the network be
fore troubleshooting.
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Getting Started

The following steps preparz you tor troubleshooting a DECpc:

1

Ask the customer to describe the problem. Find out

e

when the problem started

whether any new hardware options were added to the system
around the time the problem started and whether the options are
Digital-certified or third party

whether any new software was added to the system

Have the customer supply you with a copy of the operating system
diskette(s) that came with the system.

Have the customer provide you with the following system
configuration information:

type of monitor

type of keyboard

type and number of disk drives

type and amount of memory

type of network adapter

type of mouse

type of disk adapter (if on-board disk ad.:pter s disabled)

type of video graphics adapter (if other than the on-board VGA)
any other options installed in the system

Observe the problem. Based on your observations, refer to one of
the following procedures:

If the system does not power up, see “No Power "

gthe system powers up but will not boot, see “System Does Not
oot.”

If the system powers up and boots, see “System Boots.”
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No Power

This procedure is to help determine the cause of the problem when the
DECpc does not power up. Betore starting, be sure you have completed the
steps in “Getting Started.”

CAUTION:
if the DECpc is connected to a network, disconnect it from the network be-
fore beginning to troubleshoot.

1.
2.
3

Check the system for loose cables and connections.
Check the 115/230 VAC switch on the back of the system unit.

Plug the system unit and the monitor power cord into a working AC
outlet.

Turn on the monitor and system unit. Check for indications of system
power:

-— Power indicators (LEDs) on the system unit and the monitor are
on.

— You can hear the fan running.

~— You can hear the hard disk spinning.

if the system does not power up:

a. Turn off the system unit and the monitor.

b. Unplug the system and the monitor from the AC outlet

~ Disconnect power to all the hard disk drives, and remove all
options.

d Plug the monitor and the system into a working AC outlet.

e. Turn on the monitor and the system. If the system powers up, a
device is faulty, too many options are installed, or there is anoth-
er power-related problem.

f. Try booting the system from the operating system startup
diskette.

g. Replace the Digital certified options one at a time. See whether
the system powers up each time an option is replaced or a disk
drive is reconinected.

If the system powers up and does not boot, refer to “System Does Not Boot ™

If the system powers up and boots, refer to “System Boots ”
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System Does Not Boot

This procedure is to help determine why the DECpc does not boot. Before
starting this procedure, be sure you have done the steps in “Getting Started.”

CAUTION:
It the DECpc is connected to a network, disconnect it from the network be-
tore beginning to troubleshoot.

1. Remove any third party options and try to reboot the system. If the
system generates any beep codes, reler to “Power-Up Beep Codes.”

2. Try booting from the operating system startup diskette.

a. If the system does not boot, verify that all jumpers are set cor-
rectly. Then, reboot the system.

b. lL)ngdOf beep codes and video indicate a possible bad main logic
ard.

c. |tthe system still does not boot, remove all options and try to
boot the system.

d. Replace the Digital-certified options one at a time. See whether
the system powers up and boots each time an option is replaced
or a disk drive is reconnected.

3. When the system boots, refer to “System Boots.”
System Boots

This procedure is to help determine the cause of a problem that arises after
the DECpc powers up and boots normally. Before starting this procedure, be
sure you have completed the steps in “Getting Started.”

CAUTION:
If the DECp< is connected to a network, disconnect it from the netwerk be-
fore beginning to troubleshoot.

1. Determine what the failure is. Refer to “Error Codes and Messages”
for a list of possible error messages. If there are no error messages,
refer to “Troubleshooting by Symptom” for a list of symptoms an
possible causes.

2. Run the QA Plus diagnostics.
Replace the necessary FRU.

w
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Error Codes and Messages

During the power-up sequence, the DECpc executes built-in diagnostic and
bootstrap routines. Initially, the system generates beep codes on the speaker
if the test program detects a fatal error. After screen initialization and verifi-
cation, the built-in diagnostic routine sends non-iatal error messages to video
memory and the system displays the message(s) 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. Doing this can damage the system.
Alwa{)s turn off the monitor and the system, and then disconnect the power
cord betore you remove the system unit cover. Observe antistatic precau-
tions.

The system generates two classes of beep codes. The primary class con-
sists of a combination of long and short beeps that indicate possible system
malfunction. The secondary class uses bursts of beeps to indicate specific
malfunction locations on the main logic board.

Primary Beep Codes

The table on the following page lists the primary beep codes. The primary
beep codes indicate a main logic board failure, a memory failure, a memory
configuration error, or a video error. |f a memory failure is indicated, check
and reseat the single-in-line memory modules (SIMMs) in the system. If you
suspect a bad SIMM, replace one SIMM at a time and test for recurrence of
the error after installing each SIMM.
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Primary Beep Codes

Beep Code Possible Problem

Corrective Action

Two short beeps Keyboard failure

Hard disk failure

Diskette drive failure

Tape drive failure

Invalid configuration

Canfiguration record bad

Clock chip lost power

Network controller
configuration error

Long-short-long-short Video failure

Several bursts of beeps’ B810S ROM, CMOS, DMA
RAM, interrupt, or read/write
error

Be sure the keyboard cable 1s
firrmly connected.

Be sure the drive cables are
firmly connected and all drive
and adapter jumpers are set
cofrectly.

Be sure the drive cables are
firmly connected and the drive
switch/jumper is set correctly.

Be sure the drive cables are
firmly connected and all drive
and host adapter jumpers are
set correctly

Verity the configuration
information entered with the
computer's setup uliiity

Check the information entered
with the comnuter’s setup
utility. See the hard disk
installation guide for
configuration information
Check the CMOS battery
connection

Turn oft the computer, wait 20
seconds, and then turn it on
again. Check the CMOS
battery connection

Reset the system Venty all
IRQ. memory, and 10 address
jumper settings. Refer to the
DEC EtherWQRKS Owner's
Manua/ tor more information

Verify the VGA jumper settings
on the main logic board

Check cable connections and
jumper and switch settings If
the problem persists, there
mighi b a problem on the

main iogic board

" If the system generates bursts of beeps. reter 1o “Secondary Beep Codes "
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Secondary Beep Codes

The following table lists the secondary beep codes and the test in progress
or test failure that corresponds to each numeric beep code pattern. When
several bursts of beeps are generated, listen carefully and remember the
numeric beep code pattern. For example, “2-1-4" (a burst of two beeps, a
single beep, and a burst of four beeps) indicates that a failure of bit 3 in the
first 64KB of RAM has been detected.

Secondary Beep Codes

Beep Code Description of Test or Failure

N_._A_._.;.us;awwwwmwrplp-:'f?‘}"i“?‘*@‘?‘-ﬁ*”%":\".\’f“:‘
BLAONIABAWN TAWN S ARV CAPN AN BW=-W =AW

PEPWEENMORON WO = = = ==

W W
&b w
r\)—h

CMOS write/read test in-progress or failure

BIOS ROM checksum test in-progress or failure
Programmable Interval Timer test in-progress or iailure
DMA initialization test in-progress or failure

DMA page register write/read test failure

RAM refresh venfication test in-progress or failure
1st 64KB RAM chip of data line failute - rmuttiplz-bit'
1st 64KB RAM odd/even logic tailure

1st 64KB RAM address hne failure

1st 64KB panity test in progress or failure

1st 64KB RAM chip or data line failure - bit 0

1st 64KB RAM chip or data line tailure - bit 1

1st 64KB RAM chip or data ling tailure - bit 2

1st 64KB RAM chip or data line failure - bit 3

15t 64KB RAM chip or data line tailure - bit 4

1st 64KB RAM chip or data line tailure - bit 5

1st 64KB RAM chip or data line tailure - bit 6

1st 64KB RAM chip or data line tailure - bit 7

15t 64KB RAM chip or data line failure - bit 8

1st 64KB RAM chip or data hine tailure - bit 9

1st 64KB RAM chip or data hne failure - bit A

1st 64KB RAM chip or data line failure - bit 8

1st 64KB RAM chip or data line failure - bit C

1st 64KB RAM chip or data line tailure - bit D

15t 64KB RAM chip or data line failure - bit E

1st 64KB RAM chip or data line tailure - bt F

Slave DMA register test in-progress or failure
Master DMA register test in-progress or failure
Master interrupt mask register test in-progress or failure
Slave interrupt mask register test in-progress or failure
Keyboard controller test in-progress or failure
Screen memory test in-progress or failure’

Screen initialization test in-progress or failure
Screen retraces lests in-progress or failure

'Any of the RAM tailures can be caused by a SIMM not being properly seated inits

socket

‘Test tailures from this point on can usually be attnbuted to the VGA components on the
main logic board Try disabling the on-board video and installing a VGA adaptor in an
open expansion siot
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Test Messages

After screen initialization and verification, the system displays non-fatal error
messages on the monitor. The foliowing table lists the non-fatal error mes-

sages and the corresponding BIOS error numbers.

BIOS Error Messages
Error Number Error Message
1 Gate A20 failure
2 Unexpected interrupt in protected mode
3 Unexpected SW interrupt at xxxx: xxxx
Type (S)hut oft NMI, {R)eboot, other keys to continue
4 Memoty tests terminated by keystroke
5 Memory yyyyy failure at xxxx read xxxx expecting xxxx
6 Display adapter failed; using alternate
7 No timer tick intefrupt
8 Shutdown failure
9 Timer chip counter 2 failed
10 Keyboard xxxxx failure
11 Diskette subsystem reset failed
12 Diskette drive O seek failure
13 Diskette drive 1 seek fadure
i4 Hard disk configuration error
15 Hard disk controller failure
16 Hard disk tailure
17 Time-of-day clock stopped
18 Invaiid configuration information - please run SETUP program
19 Time-of-day not set - please run SETUP program
20 Keyboard is locked - please uniock
21 Optional ROM bad checksum = xx
22 Strike the F1 key to continue
23 Diskette read failure -
24 Not a boot diskette -
25 No boot device available -
26 Hard disk read falure -
27 No boot sector on hard disk -
28 Insert system diskette and Strike the F1 key {0 retry boot
29 170 card parnty interrupt at xxxx. xxxx
Type (S)hut off NMi, (R)eboot, other keys to continue
30 Memory parity interrupt 8% xxxx xxxx
Type (S)hut off NMI, (R)eboot, other keys to continue
31 Unexpected type 02 interrupt at xxxx
Type (S)hut oft NMI, (R)eboot, other keys to continue
2 Enter Password.
3 Password is incorrect
34 Password OK
35 Password has been removed
36 New password has been instailed
37 Systemn halted! Must power down.
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Troubleshooting by Symptom

This section describes causes and corrective actions for minor system unit,
drive, monitor, and pointing device problems.

System Unit Problems

The following table lists some common system unit probiems, possible

causes, and suggested corrective actions. If a corrective action does not
work and it is possible to run the QA Plus diagnostics, use the diagnostics to
isolate the problem and then replace the failing FRU.

System Unit Troubleshooting Procedures

Problem

Possible Cause

Corrective Action

No response when the system System is not plugged in

is turned on.

Power is on, but there is no
monitor display

A DEC EtherWORKS board is
installed, but the node does
not boot when you try to
reboot after using the System
Utilities diskette

No power at wall outiet.
Voltage selector switch
incorrectly set

Brightness and contrast
controls are not set properly
Monitor 1s off

Monitor cable incorrectly
installed

Main logic board falure

Using a diskette-generated
reset is not compatible with
the Ethernet board

Turn off the system. Plug in
the system, and then turn it on
again

Use a working AC wall outlet

Make sure the 115/230 VAC
voltage selector switch is set
correctly

Adjust brightness and contrast
controls

Turn on the monitos

Make sure the monitof cable is
instalied properly

Make sure the VGA jumper on
the main logic board
enabled If the jumper 1s
enabled, replace the main
logic board

Press CTRL+ALT+DEL (a soft
reset) to properly reset the
hardware and then turn the
system cft and on
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System Unit Troubleshooting Procedures (Continued)

Problem

Possible Cause

Corrective Action

System does not boot from the
hard disk

Tape does not work in the
tape drive

System does not boot from the
diskette drive

System does not reboct when
the power s turned off and on

There is no software on the
partton

System software is not on the
hard disk.

Requested partition does not
exist of is not formatted.

Primary and secondary drives
are set incorrectly

Hard disk i1s not installed
properly

Tape 15 not fully inserted Into
the tape dnive
Tape 18 worn or damaged

Diskette is not in the diskette
drive

Drive switch 1s set incorrectly

Diskette 1s not bootable

Diskette is worn or damaged

Hardware conflict (remote
boot)

Power was not off long
enough

install software on the
partton

Load the system software onto
the hard disk.

Check the partition. Format
the partition; repartition it
necessary

Make sure the drive jumpers
are set correctly

Check hard disk installation

Make sure the tape 1s fully
inserted and the cartridge
release handie is locked down

Try another tape

insert a diskette containing
bootable system software

Make sure the drive switch is
set correctly

Use a diskette containing
bootable system software

Try another diskette

Make sure system is not set
for remote boot

Turn the power off for at least
20 seconds before rebooting
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Disk-Related Problems

The following table lists some common disk-related problems, possible
causes, and suggested corrective actions  If the corrective action does not
work, run the QA Plus diagnostics to isoiate the problem and then replace

the failing FRU.

it a disk-related problem occurs, verify the information recorded with the
setup utility. Incorrect identification in the setup configuration can lead to
unexpected responses from the drive.

Disk-Related Troubleshooting Procedures

Probiem

Possible Cause

Corrective Action

Hard disk cannot read or write
informason

intermittent hard disk
read/wnte problems

Hard disk works, but files
contain extra characters or
garbled text

System won't start from the
diskette drive or displays the
message

Porosos
£l

Diskette arive cannot read or
write information

Problem exists with the drive
or drive adapter

Files possibly corrupted

Hard disk is affected by static
elect icity

The diskefle has been
demagnetized

improperly tormatted diskette

The diskette grive 15 empty

Diskette 1s not tormatted.

Cable not connected properly

Diskette is worn or damaged

Make sure all jumpers are set
correctly

Reparttion and ref..rmat disk
restore disk from backup files

Move system away from any
motors, magnetic devices, and

photocopers

increase the humidity in the
room, and use antistatic mats
around the system

Make sure the disk drive cable
15 correctly installed Replace
the diskette

Retormat the diskette

Insert a diskette into the
diskette drive

Use a tormatted diskette

Venity correct cable
connection

Try another diskette
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Monitor Problems

The foliowing table lists some common monitor problems, possible causes,
2nd suggested corrective actions. If the corrective action does not work and
1 is possible to run the QA Plus diagnostics, use the diagnostics to isolate
the problem and then replace the failing FRU.

Monitor Troubleshooting Procedures

Problem

Possible Cause

Corrective Action

Green LED on monitor is not

1153

Scoroznas blank, and monitor
L=2son

Screen goes blank after
successiul power-up. monitor
LED s oft

Monitor LED s oft, but dispiay
15 OK

Power to the monitor is cff.

Power cord is not connected

No power at wall outiet

Contrast and brightness
controls set to minmum

Main logic board tailure

Power or monitor fatlure

Faulty LED

Tum on the monitor, then turn
on the system.

Make sure the power cord is
connected to an AC wall
outlet.

Use another outiet

Adjust the contrast and
brightness controls

Replace the monitor_ it that
does not solve the problem,
make sure the VGA jumper on
the main logic board is
enabled. #f the jumper is
enabled, replace the main
logic board

Turn off the monitor and the
system Disconnect the
monitor tfrom the AC outlet and
the system Plug the monitor
into an active AC wali outlet if
the monitor LED does not turn
on, there 1s a problem with the
monitor or the momtor LED

Replace the monitor
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Monitor Troubleshooting Procedures (Continued)

Problem

Possible Cause

Corrective Action

Monitor is on, but no cui., f ot
text is displayed

Screen display distorted,
rolling, flickering, or wrong of
uneven color

Screen displays distorted
images or goes blank when
you run the software

Screen displays partially
highlighted characters

You have a cclor monitor, and
the display 's monochrome

Power to the system is off

Contrast control is set to
minimum.

Main logic board failure

Monitor cable connector pins
bent or broken

Electromagnetic interference
exists

Main logic board taiure

Software 15 not configuted tor,
of 15 iIncompatible with, the
current settings of the main
logic board VGA controller

Main logic hoard VGA jumpers
set incorrectly

System was turned on before
the monitor was turned on

Tutn on the system

Turn up the contrast control

Replace the monitor. it that
does not solve the problem,
make sure the VGA jumper
on the main logic board 1s
enabled It the jJumper 1s
enabled, replace the main
logic board

Swaighten pins o replace the
monitor

Move any elecromecharnical
device away trom the monitor,
or move the monitor

Replace the monitor if that
does not solve the problem,
make sute the VGA jumper on
the main logic board 1s
enabled |f the jumper s
enabled. replace the main
logic board

Reconfgure the software tor
VGA or set the VGA jumper
on the main logic board to &
standard supported by your
sottware Reter to the software
manual and “Jumper Settings”
in this manual

Make sure the VGA jumper on
the main logic board 1s
enabled If the jumper s
enabled, replace the main
logic board It that does not
solve the probiem replace the
monnor

Turn oft the monitor and the
system Wart atleast 20
seconds Turn on the monitor
and then turn on the system
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Troubleshooting Problems Occurring
During System Operation

Use the following list to help isolate a problem to a specific subsystem. See
also “Troubleshooting by Symptom.”

If the problem occurs during diskette drive access:

e Check the drive select jumper setting on the diskette drive(s).

e Look for loose drive cables.

e  Check the main logic board jumper settings.

® lf possible, run the diagnostics. The problem might be with the main

{%;;c board, a terminating resistor pack, or faulty loading on the data

If the prablem occurs during hard disk drive access:

e (Check the hard disk drive. including jumper and switch settings.

e Check for loose drive cables.

e Check the SCS! board, if installed. Mak:: sure it is seated properly
and its jumpers are set correctly.

If the problem seems to be video related.

e Check the main logic board VGA jumper settings.
If the problem seems to be keyboard related:

e Check the keyboard connection.

e Runthe QA Plus diagnostics. The problem might be with the
keyboard interface on the main logic board.

If the problem is not reproducible or is intermittent:

e Expansion options might be competing for interrupt request (IRQ)
lines, I/0, or memory addresses.

If the problem seems to be heat related:

Make sure that the system is clean and therc is sufficient air flow around it.
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Using the System Utilities Diskette

The menu-driven System Utilities diskette (shipped with the system and
required as a Customer Service tool) must be usecd when options are added
to the system. A language option menu is displayed when the System Utili-
ties diskette is booted. After a language is selected, an option menu is dis-
played. Selecting setup from the option menu runs the setup utility. The
setup utility must be run each time any of the following occurs:

the amount of memory in the system is changed
diskette drives are added or removed

the battery-backed-up date and time are changed
the default CPU clock speed is changed

the CMOS battery is disconnected or replaced
the serial or parallel port is reconfigured

NOTE:

MS-DOS and OS/2 users should use the format command present
in their operating system. Do not use the formatting command pro-
vided on the System Utilities diskette.

Running tiie Setup Utility

You need the following information when you run the setup utility.

The type of diskette drive for drive A and optional drive

System base memory size (displayed on the screen at power-up)
Expansion memory size (displayed on the screen at power-up)
Primary video adapter type (VGA)

CPU and bus speeds. The CPU speed is the CPU processing
spegg, and the bus speed is the /O expansion bus transmission
spe

NOTE:

If you have installed a new SCSI hard disk drive, format the drive
befgre yous run the setup utility. See your SCSI hard disk installation
guide.
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Execute the setup utility as follows:

1.
2.

Turn on the monitor.

Insert the System Ultilities diskette into the drive and turn on the
system. The power-up tests run, and then the monitor displays a
language selection menu.

Select a language, and then press ENTER.
The monitor displays an option menu.

Select Option 4 (Setup), and press ENTER.
The monitor displays the setup utility’s menu.

Follow the instructions on the bottom of the screen, and select the
correct system configuration. Then, press r2 to save the
configuration and restart the system.

NOTE:
Use the keyboard arrow keys to select a configuration. Do not use
the numeric keypad arrow keys.

NOTE:

if the hard disk is not formatted, a hard disk failure message might
be displayed on the copyright screen.
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FRU Replacement

introduction

This chapter contains procedures for replacing each DECpc field replaceable
unit (FRU). When the installation for a FRU is the reverse of the removal pro-
cedure, it is so noted. Only qualified service technicians should replace
FRUs. Use only Digital-supplied spares.

The following tables list standard and optional DECpc FRUs and their part
numbers.

DECpc Standard FRUs

FRU _ Digital Part
Number

Main logic board with 1MB tixed memory 292954901

100 W power supply with tan speed contioi IEC assembly. and drive  29-29550-C1
power cables

Rear bezel with IEC cutout and connector icons 29-28114.01
Expansion adapter card guide 29-28115-01
Speaker with cable assembly 29 28138-01
Power actuator/button (plastics only) 74-43941 01
Power actuator/button with LED assembly 29-29551 01
RESET button assembly 74 43940-01
CMOS battery (CR 2032) 8491012

Diskette drive ribbon cable assembly tor RX23 compatible drives 17 03425 01
Option slot PCB assembly 29-28109-01
Case top 74 43942-01
Front bezel 74-43943 01
DECpc 3165X System Utiiues diskette 3785348

VGA 1024 installation diskette 3785103
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DECpc Optional FRUs
FRU Digital Part
Number
14" color monitor 120V Northern Hemisphera 30-32313-01
14" color monitor 120V Southern Hemisphere #N-32314-01
14" color monitor 240V Northern Hemisphere 30-32315-01
14" color monitor 240V Southern Hemisphere 30-32316-01
14" color monitor 120V Northern Hemisphere 30-32317-01
14" color monitor 120V Southern Hemisphere 30-32318-01
14" color monitor 240V Northern Hemisphete 30-32319-01
14" color monitor 240V Southern Hemisphere 30-32320-01
8514/A-compatible graphics adapter 20-34173-01
8514/A-compatible graphics adapter utilities diskette 29-28680-01
8514/A-compatible VGA ribbon cable 29-28r81-01
1280 x 1024 Intellige.nt Graphics Controller PCXAG-AD
1 2MB 5 25" diskehie drive 30-31071-01
360KB S 25" diskette drive 30-33156-01
Tape drive, 60MB, (QIC-40) 30 34181.01
Mini-tape cartrigge. 14" (QIC-40) 30-34769-01
16-bit SCSI adapter board (AHA-1540/A) 20-30945-01
16-bit SCSI adapter board (AHA-1540/B) 20-33154.01
SCS! drive ribbon cable assembly 29-27441-01
SCSI hard disk drive, 40MB. 3 5" 30-30803-01
SCSI hard disk drive, B0OMB, 3.5" 30 3090401
SCSI hard disk drive, 170MB. 5 25° 30-30905-01
SCSI hard disk drive, 209MB, 3 5” PCXAR-AA
SCSi hard disk drive, 320MB, 5 25* 30-33157.01
SCSI hard disk drive, 42.9MB, 3 5° PCXAR AB
IDE hard disk drive, 40OMB, 3 5" 30-32345-01
IDE hard disk drive, 105MB, 3 §° 30-34429-01
IDE hard disk drive. 120MB, 35" 30-32344.01
IDE dual drive tibbon cable assembly 29-27912-04
512KB 80 ns SIMM Memory Kit PC4XM CA
2MB 80 ns SIMM Femory Kit PC4AXMCB
16 MHz Intel 387SX math coprocessor 19-30973-01
2400 BPS internal modem 30-31072-01
1200 BPS internal modemn 30-31073-01
Three-button mouse, PS/2-type. Microsoft compatible 30-34905-01
115 VAC power cord for system unit 1702607 01
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DECpc Optional FRUs (continued)

FRU Digital Part
Number

101/102-key keyboard (PS/2-style)
US keycaps (101-key) PCXAL-AA
Belgian keycaps (102-key) PCXAL-AB
Danish keycaps (102-key) PCXAL-AD
UK keycaps (102-key) PCXAL-AE
German keycaps {102-key) PCXAL-AG
Italian keycaps (102-key) PCXAL-AI
Norwegian keycaps (102-key) PCXAL-AN
French keycaps (102-key) PCXAL-AP
Spanish keycaps (102-key) PCXAL-AS
Spanish 2 keycaps (102-key) PCXAL-AR
Hebrew keycaps (102-key) PCXAL-AT
Portuguese keycaps (102-key) PCXAL-AV
Swedish/Finnish keycaps (102-key) PCXAL-CA
Swiss keycaps (102-key) PCXAL-CH

DEC EtherWORKS Products
LC network intertace board (Thinwire) 70-26601-01
Turbo network interface board (Thinwire) 70-22837-01
LC/TP network intertace board (Twisted Pair) 54-19559-01
Turbo/TP network interface board (Twisted Pair) 54-20426-01
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Before Replacing FRUs

Adhere to the following guidelines when removing or installing DECpc FRUs.

Always turn off the system and the monitor and disconnect all external
cables before removing any FRU.

NOTE:

Betore disconnecting the DECpc from a network, inform the system
administrator that you are going to disconnect the ThinWire T-
connector from the computer. Do not disconnect any cable or termi-
nator from the T-connector. Doing so disrupts network operation.

CAUTION:

Always use a grounded wrist strap and an earth-grounded work sur-
tace when opening the system unit or handling any external compo-
nent and its replacement. Static electricity can damage printed circuit
boards and mass storage devices.

After replacing a FRU, verify that it and the system function properly.
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Replacing FRUs

This section describes how to remove and replace the various FRUs in the
DECpc. The following figure shows an exploded view of the DECpc chassis.

DECpc chassis, exploded view
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Keyboard Replacement

Replace the keyboard as follows:

b

2
3.
4

Turn off the system unit and the monitor.

Disconnect the keyboard cable from the system unit.
Connect the cable from the new keyboard to the system unit.
Turn the system unit and the monitor on again.

Monitor Replacement

Replace the monitor as follows:

1.
2.

o 0 b~ W

Turn off the system unit and the monitor.

Unplug the monitor power cord from the auxiliary outlet on the
DECpc.

Disconnect the monitor cable from the system unit.

Connect the cable from the new monitor to the system unit.

Plug the monitor power cord info the auxiliary outlet on the DECpc.
Turn the system unit and the monitor on again.

Mouse Replacement

Replace the mouse as follows:

1.

Turn off the system unit and the monitor.
CAUTION:

All power must be off when connecting or disconnecting the mouse,

or damage to the mouse and/or main logic board will result.
Disconnect the mouse cable from the system unit.
Connect the cable from the new mouse to the system unit.

Turn the system unit and the monitor on again.
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System Cover Removal

Remove the system cover as follows:
1. Turn off the system unit and the monitor.

CAUTION:

To avoid damaging the hard disk, do not move the system or per-
form the tollowing procedure for at least 20 seconds after you turn
off the system.

2. Disconnect all cables from the back of the system unit.

3. Remove the two countersunk screws that secure the cover to the
system unit chassis.

4. Slide the cover forward about 3 inches to clear the locating pins on
the inside of the front bezel. Remove the cover.

Removing the DECpc system cover
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Opening the System Unit

Open the system unit as follows:

1. Unlock the system unit with the key, if necessary.

2. Remove the two shake-proof fittings that secure the system unit
option cover and the carriage (metal fold-outs).

Lift the option cover (left side) counterclockwise and remove.
Lift the carriage (right side) clockwise.

Camage

Opening the system unit
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Expansion Adapter Replacement

The procedure for replacing an expansion adapter in the DECpc is similar for
the ditferent options in the system.

1.
2.

w

©

Remove the system cover, and open the system unit.

Note the position of ali cables (it any) connected to the expansion
adapter, and disconnect the cables.

NOTE:

When removing an expansion adapter note its location and the loca-
tion and routing of all cables (it any) attached to the expansion
adapter.

Remove the mounting screw that secures the expansion adapter to
the chassis.

Remove the board by sliding it to the left and out of the expansion
slot connector.

Configure the jumpers and switches on the new board to match
those on the old board.

Install the new board in the slot from which the old board was
removed. Make sure the board is firmly seated in the connector(s)
on the bus adapter board.

Secure the board to the chassis with the mounting screw.

Reconnect any cables you removed.
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Option Slot Printed Circuit Board Replacement

Remove the option slot printed circuit board (PCB) as follows:

1.

Remove the system cover, and open the system unit.

2. Remove any expansion adapters.
NOTE: '
When removing an expansion adapter note its location and the loca-
tion and routing of all cables (it any) attached to the expansion
adapter.

3. Remove the two screws that secure the chassis support to the
system unit, one in the front of the system unit and one in the rear of
the chassis support.

4. Lift the chassis support and option slot PCB upward and out of the
system unit.

5 Remove the two screws securing the option siot PCB to the chassis
suppornt.

6. Secure the new option slot PCB to the chassis support.

Re-install the chassis supporn and option slot PCB by reversing the previous
steps.
CAUTION:

There is a mylar insulator in back of the option slot PCB. Make sure it is in-
stalled and in position when replacing the option slot PCB.

NOTE:

When replacing the chassis support, make sure the slotted tab at the rear
connects to the rear panel.

ing ularo
Opt)o'w Sio! ﬁ /ﬁ

Chassts Support

Removing ihe Option Slot PCB
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Speaker Replacement

Replace the speaker as follows:

1.

Remove the system cover, and open the system unit.
Disconnect the speaker cable from the main logic board.

Remove the two 5/16-inch nuts and lock washers securing the
speaker to the bottom of the chassis.

4. Remove the speaker.
Replace the speaker, and connect the speaker cable to the main
logic board.
Battery Replacement

Replace the battery as follows:

1.
2.

Remove the system cover, and open the system unit.

Gently lift the battery clip and remove the old battery from the socket
on the main logic board.

WARNING:

The replacement battery must be the same type as the old battery.
Do not dispose of the batiery at the customer site. Do not incinerate
the battery or take t apart.

Position the new battery with the positive (+) side up. Lift the clip and
inseri the batlery.

Run the setup utility and reset the computer to enter the
configuration information

Removing the DECpc battery
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RESET Button Removal

Remove the RESET button as follows:

1. Remove the system cover, and open the system unit.

Remove all expansion adapters from the system unit (if any).
Disconnect the RESET button cable from the main logic board.
Press the expansion adapter card guide clip.

aos 0o

Slide the expansion adapter card guide to the left, and remove it
from the system unit.

6. From the back of the expansion adapter guide, push the RESET
button (and cable) forward through the expansion adapter guide.

Replace the RESET button by reversing these steps.

Expansion

Adapter p
ard Guide ,

Chassis

Removing the DECpc RESET button
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Single-In-Line Memory Module Replacement

Replace SIMMs as follows:

1.
2.

Remove the system ccver, and open the system unit.

Carefully push apart the retaining clips on the socket that hold the
SIMM in place.

While holding the latches apart, tip the SIMM until it clears the
retaining laiches.

Pull the SIMM up and out of the socket.

Grasp a new SIMM at both ends, and insert it into the socket. Make
sure the SIMM is fully seated in the connector.

Press the top edge of the SIMM forward so that it latches into place.
Be sure the retaining latches snap the SIMM into place.

NOTE:

The number of chips on the SIMM modules may vary based on the
vendor

Removing a DECpc SIMM
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Math Coprocessor Replacement

Replace the math coprocessor as follows:

1.
2.
3.

Remove the system cover, and open the system unit.
Locate the math coprocessor on the main logic board.

Use a special tool to simultaneously lift each corner of the
coprocessor.

NOTE:
While lifting the coprocessor from the socket, be careful not to dam-
age it or the socket or bend any pins.

Before installin%the\ new math coprocessor, straighten any pins (if
necessary) so that they align with the holes in the socket.

Make sure pin 1 of the math coprocessor is aligned with pin 1 of the
socket.

NOTE:
As you face the front of the DECpc 316SX, the pin 1 location is indi-
cated by a numeral 1 near the upper left corner of the socket.

Install the new math coprocessor in the socket by alternately
pressing each end into the socket. Do this until the coprocessor is
firmly seated in the socket.

Replacing the DECpc math coprocessor
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Main Logic Board Replacement

Replace the main logic board as follows:

1.

R T

10.

1

12.

Remove the system cover, and open the system unit.

Remove all expansion adapters and their cables, if any.

Remove the system unit chassis support and the bus adapter board.
Remove all SIMMs instalied on the main logic board.

Remove the math coprocessor, if one is installed.

Remove the power supply cable, the power-on LED cable, and any
floppy/harditape drive interface cables attached to the main logic
board.

NOTE:
When removing the cables, note their locations and routing.

Remove the six 3/16-inch hex stands!is that secure the serial,
parallel, and monitor connectors to the system unit.

NOTE:

The connectors are solder=d to the main logic board. Each connec-
tor (and main logic board) 15 secured to the system unit by the six
standoffs.

Remove the six screws that secure the main logic board to the
system unit.

Remove the main logic board.

Set all switches and jumpers on the new main fogic board to the
same positions as those set on the old matn logic board.

Install onto the new main logic board all options (it any) that were
removed from the old main logic board.

Install the new main logic board by reversing the steps used to
remove the old board.

NOTE:
There is a mylar insulator under the main logic board. Make sure it is
installed and in position when replacing the main logic board.
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Six Hex

Main Logic
: Standoff Screws

Board

ing
6000 Q‘ Sheet

Removing the DECpc main logic boara

Diskette Drive Replacement

Replace the diskette drive as follows:

1.
2.

© ©® N O O A

Remove the system cover, and open the system unit.

Disconnect the ribbon data cable and the power cable from the back
of the drive.

Remove the three mounting screws that hold the drive in place One
screw is located underneath the left side. The other two are on the
right side of the drive.

Remove the diskette drive.

Set the switch on the new drive to match that of the old drive.
Install the new drive and re-install the ihree mounting screws.
Connect the ribbon cable to the diskette drive.

After replacing the drive, reconnect all system cables.

Verity the operation of the new drive.

10. Re-install the system cover.

3-16




FRU Replacement

Replacing the DECpc diskette dnve

Replacing an Optional Diskette Drive

To remove or replace an optional diskette drive, refer to the DECpc 3165 X
User's Guide.

Replacing an Optional Hard Disk or Tape Drive

To remove or replace an optional hard disk or tape drive, refer to the DECpc
3165X User's Guide.
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Power Supply Removal

Remove the DECpc power supply as follows:

1

Remove the system cover, and open the system unit.
Remove the ribbon and power cables from the back of the drive(s).

Disconnect the power supply and power-on LED cables from the
main logic board.

Remove the LED actuator arm from the power supply by shiding the
tie wrap toward the front of the system unit and lifting the arm up and
off the power supply switch.

Facing the front of the system unit, remove the three mounting
screws on the right side of the power supply.

Tilt the carriage up 20 degrees, and remove the two screws holding
the power supply to the carnage .

Separate the power supply unit from the system unit by sliding it
away from the front of the system unit.

NOTE:
Check the power supply fuse before installing a new power supply.
Replace the fuse with the same type, if necessary.

To replace the power supply, perform the previous steps in reverse order.

Removing the DECpc power supply
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Main Logic Board Jumpers
Main Logic Board Diagram

The follcwing figure shows the location of the jumpars and other components

on the main logic board:

Vdeo Meamory
Chips

Battery —~

Expanson
Adapter __
Siot NG .
32 -
SE \ Ciear
53 If] ssef-— RATC Pands
CMOS RAM Bs €5

Video Interrupt
Jumper
E1 4_peE 15

On-Board Video
Enable Jumper —
E11, E12, E13

Monitor Type
Jumper
E19, £E20, E21

VGA BIi0OS
Maode Jumper
E16, E17. E18

Diskette Drive
Cannector

iDE Dnve
Caonnaclor

1DE Dnve Activity
— Ingicator Jumper
£22 €23

"B Math Coprocessor

Sockat, Pin 1

[ BIOS ROMSs

}L’ S e

! Front of Computer

SIMM Socikats
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Jumpei Settings

+ e following table describes the jumper configurations and provides the rec-

- nerencded gefault setting for each jumper.

Feature Description Jumper
Video interrupt Standard/none *E14,E1S no connection
IRQ9 E14-E15 installed
On-Board Video Enabled "E11-E12 installed
Disabled E12-E13 installed
Monitor Type VGA analog monitor of "E19-E20 installed
standard muitiple-frequency
meutor
Non-standaro E2G-E21 installed
multiple -frequency monitor
VGA BIOS PS/2 mode *E17-E18 installed
AT mode E16-E17 installed
IDE Drive Activity indicator Disable *E22,E23 no connection
Enable E22-E23 instalied

* Indicates factory setting
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Appendix A

Electrical Specifications

The following table lists the elecincal specications far the Uelpe 31652

base system:

input Voitage {(nominal). 120 VAC z@am ’
input Voitage Range: 90 1 135 VAC o N i Sk WAL
Input Frequency {nominal): 60 Wz S w2
input Frequency Range ) ;;:? e B ez

input Surge Cumrent Sy & peons

Efficiency 7%, or greaier

Power Consumption

{typical): &% Wl

DC Output Power (max.): 138 S walls pear 100 watts conte wus

AC Receptacle LW
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Appendix B |

Peripheral Interface Connectors

The following tables and diagrams describe the pin assighments and tunc

tions of the external interface connectors on the DECpc 316SX

Parallel Port Connector

The following are signal definitions for the 25-pin paralle! pont connector

Pin Signal  Function
1 STROBE- Strobe
2 PRTDATO Databit0
3 PRTDATH Data bit 1
4 PRTDAT?2 Data bit 2
5 PRTDAT2 Data bit 3
€ PRTDAT4 Data bit 4
7 PRTDATS Data bit5
8 PRTDATE Data bit 6
9 PRTDAT? Data bit 7
10 PRTACK-  Acknowledge
11 PRTBSY Busy
12 PRTPE Paper End
13 PRTSEL- Salect
14 PRTAF- Auto Feed
15 PRTFLT- Fault
16 PRTINIT initiahze
17 PRTSEL- Select input
18 GND Ground
19 GND Ground
20 GND Ground
21 GND Ground
22 GND Ground
23 GND Ground
24 GND Ground
25 GND Ground
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Serial Port Connector

The following are signal definitions for the 9-pin RS-232C senal pornt connec
tor:

Pin Signal  Function J—
1 DCD Data canier detect ﬁ%\j}ﬂﬁ
2 RXD Receive data . ,;
3 XD Transmit data 4). AL
4 DTR Data terminal ready @g
5 GND Signal ground e
6 DSR Data set ready Q=
7 RTS Request to send ‘ Eé;
8 CcTS Clear to send ()
9 Rl Ring indicator

Keyboard/Mouse Connector

The keyboard and the mouse use standard 6-pin miniature DIN connectors
The pin assignments are listed in the following table:

Pin  Signal

Data
N/C
GND
+5VDC
Clock
N/C

[+ 220 &, B - S /S B AN B
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Appendix B - Penpheral Interface

Video Port Connector

Pin Function
1 Red video
2 Green video
3 Blue video
4 Monitor 1D bit 2 (not used)
5 Ground
6 Red return (ground)
7 Green return (ground)
8 Biue return (ground)
9 Key (no pin)
10 Sync return (ground)
11 Monitor 1D bit O (ground)
12 Monitor 1D bit 1 (ground)
13 Horizontal sync
14 Vertical sync
15 Not used
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Power Supply Connectors

The following tables list the pin assignments for the connectors trom the
power supply to the main logic board and 1o the aisk drives.

System Board Power Connector (J20)

Pin Signal

+5VDC
+5VDC
+5VDC
GND
GND
GND
GND
~-12VvDC
+12VDC

O 0 N O, B W N -

Disk Drive Power Connector

Pin  Signal
1 +12VDC
2 GND
3 GND
4 +5/DC
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