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PREFACE

This document is the First Customer Shipment (FCS) Manual for the Vs-15
Computer System. It is organized in accordance with the approved FCS outline
established at the Field/Home Office Publications meetings conducted on
September l4th and 15th, 1982. Normally, an FCS manual will not include the
Introduction, Theory of Operation, Preventive Maintenance or Schematics
chapters; however, if available at FCS time, they may be included. The scope
of this manual reflects the type of maintenance philosophy selected for this
product (swap unit, printed circuit assembly, chip level or any combination
thereof).

The purpose of this manual is to provide the Wang-trained Customer
Engineer (CE) with instructions to operate, troubleshoot and repair the at FCS
time.

The last page before the back cover is a comment sheet. Please take the
time to fill out the comment sheet and return it, via the Home Office mail
pouch, addressed to:

Wang Laboratories, Inc.

Customer Engineering Documentation
M/s 8237

437 South Union Street

Lawrence, Mass.

01843-9984

Second Edition (February 1985)

This edition of the VS-15 Computer System FCS manual may only be used for
the purpose stated in the Preface.

© copyright WANG Labs., Inc. 1984, 1985
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DO NOT OPEN THE SWITCHING POWER SUPPLY UNDER ANY
CIRCUMSTANCE. EXTREMELY DANGEROUS VOLTAGE AND
CURRENT LEVELS (IN EXCESS OF 300 VOLTS DC AND UN-
LIMITED CURRENT) ARE PRESENT WITHIN THE POWER SUPPLY.

DO NOT ATTEMPT 10 REPAIR THE SWITCHING POWER
SUPPLY; IT IS FIFLD REPLACEABLE ONLY.

AFTER POWERING THE UNIT DOWN AND DISCONNECTING THE AC
POWER CONNECTOR FROM THE POWER SOURCE RECEPTACLE,
ALLOW ONE MINUTE BEFORE REMOVING THE POWER SUPPLY TO
PROVIDE ADEQUATE TIME FOR ANY RESIDUAL VOLTAGE TO
DRAIN THROUGH THE BLEEDER RESISTORS.

* % % % ¥ Ok % F ¥ F ok ¥ * * ¥
* % % %k % ¥ % X % F F ¥ ¥ ¥ *
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WARNING
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* %
* THIS COMPUTER EQUIPMENT HAS BEEN VERIFIED AS FCC CLASS A. *
* *
*****************************************)\'***********)’c*********

IN ORDER TO MAINTAIN COMPLIANCE WITH FCC CLASS A
VERIFICATION, THE FOLLOWING CONDITIONS MUST BE

ADHERED TO DURING NORMAL OPERATION OF EQUIPMENT.

= ALL COVERS MUST BE ON SYSTEM AND SECURED IN THE PROPER MANNER.

= ALL INTERNAL CABLES MUST BE ROUTED IN THE ORIGINAL MANNER

WITHIN THE CABLE CLAMPS PROVIDED FOR THAT PURPOSE.

~ THE MAINTENANCE PANEL DOOR MUST BE KEPT CLOSED.

= ALL EXTERNAL CABLING MUST BE SECURED AND THE PROPER

CABLE USED TO ENSURE THAT CABLE SHIELDING IS PROPERLY
GROUNDED TO THE CABLE CLAMPS PROVIDED.

— MAKE SURE CONTACT FINGER STRIP CLIP-ON (WLI P/N 654-2139)

IS IN PLACE AND UNDAMAGED. (CONTACT FINGER STRIP MAY BE
ORDERED AND CUT TO PROPER LENGTH).

= ALL HARDWARE MUST BE PROPERLY SECURED.

729-1404




The last page before the back cover is a comment sheet.
Please take the time to fill out the comment sheet and return it,
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OPERATION

3.1 GENERAL
This chapter provides the CE with tables listing all VS-15 main frame swit-
ches and indicators, and daily turn-on and normal and emergency shut-down pro-

cedures. Included in this chapter are the procedures for using these switches
and a brief statement on the purpose of each switch and indicator.

3.2 SWITCHES

Table 3-1 lists the switches found on the VS-15. Locations of the switches
are shown in figures 3-1 and 3-3.

Table 3-1. VS-15 Switches

|
SWITCH NAME/TYPE LOCATION PURPOSE
‘ AC POWER ON/OFF Power Applies ac and dc power to the CP main
Rocker Switch Supply frame when in the 1 position
| CONTROL MODE Front Forces system into Control Mode if
| Green Pushbutton Panel Control Mode Microcode is loaded
INITIALIZE Front . | Causes system to IPL from selected disk
Red Pushbutton Panel drive and system clock to be reset
BOOT DEVICE Front Selects disk drive (Diskette or Internal
Toggle Switch Panel fixed) for Standalone Utilities or IPL
LOCAL CONTROL/ Front Allows normal local operations.
REMOTE DIAGS./ Panel Com.2cts VS15 to modem for remote tests.
REMOTE CONTROL Reserved for future use.
Key Switch
DISCONNECT TC Front Clear Data Terminal Ready signal
Pushbutton Panel for TC Device Adapter
CLEAR TC Front Generate Power On Reset state
Pushbutton Panel for TC Device Adapter
MEMORY SIZE 7900 Main Selects main memory size.
. DIP-Switch Memory board | Refer to paragraph 3.2.3
BP SOFTWARE 8358 Bus Determines diagnostics mode or normal
DIP-Switch Processor system operation. Read by the BP 8086
board microprocessor. Refer to paragraph 3.2.4
- 33 MEG WINCH. DA 8362 Winch- Selects disk drive type & maximum number
DIP-Switches ester board of disk drive heads.
76 MEG SMD DA 8312 sMD Selects disk drive type.
DIP-Switches Disk board

‘ 3.2.1 POWER ON/OFF

The ac power On/Off switch is mounted on a bracket on the front of the
SPS476E Switching Power Supply. (See figure 3-1.)
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Figure 3-1. Switching Power Supply (Left Side View)
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i Figure 3-2. Switching Power Supply (Right Side View)
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Ac power is applied to the switching power supply directly from the input
source. The system is turned on by:

1. Depressing the ac power On/Off switch to the 1 position. Ac power is
supplied to the switching power supply, fans, diskette drive, and
internal disk drive. The switching power supply turns on and pro-
vides dc voltages to the Motherboard and the internal disk drive(s).

2. The Power On LED and the four HEX displays on the Front Panel light.
If the LEDs do not light or the HEX displays go on and then go out
within two seconds, a system power supply problem exists.

The system is turned off by:

1. Depressing the ac power On/Off switch to the O position.

3.2.2 FRONT PANEL

The 210-8613 Front Panel board, located in the right front corner of the
main frame, contains several pushbuttons, switches and indicators. These

allow the user to force the system into Control Mode, initialize the system,

select a disk drive, load system or diagnostic microcode, and display system
error status. (See figure 3-3.)

3.2.2.1 CONTROL MODE PUSHBUTTON

Pressing the green Control Mode button sets the Control Mode bit to one,
forcing the CP into the Control Mode. The VS-15 Control Mode is identical in
operation to the VS$-25/45.

3.2.2.2 INITIALIZE PUSHBUTTON

Pressing the red Initialize pushbutton forces the system into the Initial-
ized state. 1In this state, the system is in the following condition:

l.  Main memory, Segment Control Registers (SCRs), and CP Reference and
Change Table are all set to zero.

2. Page Table for Segment Zero (Operating System) is loaded into the
T-Ram for access by the CP. Remaining T-~Ram entries are faulted.

3. System Clock is zeroed and Comparator bits are set to one. As a
result, the user must enter the date and time into the system when-
ever the system is initialized using the Initialize pushbutton.

4, BP-PROM receives control and is ready to start the bootstrap process.

5. BP checks BP Code RAM, BP Data RAM, and IPL disk drive interface. BP
then loads microcode into the Data RAM, moves the microcode to Code
RAM, and branches to execute the microcode.

3.2.2.3 BOOT DEVICE SWITCH

The three-position Boot Device switch enables the user to select the disk
drive for Standalone Utilities or IPL the system. These three positions are:
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1. Up - Select the model 2270V-5 diskette drive.

2. Center - Select the system's internal media tolerant disk drive.
3. Down - not used.

3.2.2.4 LOCAL CONTROL/REMOTE DIAGNOSTIC/REMOTE CONTROL SWITCH

When in Local Control, the three-position, key operated Local Control/~
Remote Diagnostic/Remote Control switch will allow normal system operation.
When in Remote Diagnostic, it will connect the system to the Remote Mainte-
nance Center (RMC), via a modem and telephone line, for remote diagnostic
operation. The RMC will be able to read the Nonvolatile RAM or down-line run

diagnostic packages already loaded on the system. The Remote Control position
is reserved for future use.

If the switch is in the Remote position, the system will not IPL. Turn
the switch to the Local Control position and remove the key from the lock.

Because of its function as a diagnostic tool, a detailed description of
the Local Control/Remote Diagnostic/Remote Control switch will be included in
Chapter 8 of this document.

3.2.2.5 TC DA CONTROL/INDICATOR PANEL

The 25V76-1/2 TC DA Front Control/Ipdicator Panel is part of the Front
Panel (figure 3-3). There 1is room for four TC DA Front Indicator/Control
Panels. Each panel contains 8 LED indicators and two pushbutton switches.
The pushbutton switches are described in table 3-1. The TC DA status is in-
dicated by the LEDs as described in tables 3-3 and 3-4.

3.2.3 MEMORY SIZE SELECTION

Minimum memory size is 256K bytes and maximum main memory size is 1 Mega-

byte (1024K bytes). Memory can be increased in 256K byte increments until
maximum memory size is reached.

A 5-position DIP switch (S1), located on the 210-7900 Main Memory board,
determines the size of main memory. (See figure 5-5 for the location of the
switch.) Table 5-2 provides information for determining switch settings for
different memory sizes. Incorrectly altering the switch settings can result
in the system refusing to IPL correctly.

The settings of switch S1 on the 210-7900 Main Memory board are compared
with the high-order memory address bits (MA17-20) in the comparator chip at
location L252. When the SYSGEN procedure is run, it checks the switch and
requests the size it reads regardless of whether the size is legitimate.

If the switch setting exceeds 1024K bytes and the address entered during
the SYSGEN procedure does not exceed 1024K bytes, the system processes the
address normally. If the switch setting does not exceed 1024K bytes and the
address entered during the SYSGEN procedure does exceed 1024K bytes, the
SYSGEN procedure requests the memory size parameter to be reentered.
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However, if the switch settings are higher than the actual physical memory
and that size is entered during the SYSGEN procedure, the memory address is
accepted as legitimate and the CP attempts to process the address. This will
result in the system hanging up during initialization or returning a MACHLNE
CHECK CODE 001 (not enough memory for IPL) during initialization.

3.2.4 BP SOFTWARE SWITCH SETTINGS
An eight-position DIP switch, located on the 210-8358 BP board, is used by
the BP's 8086 microprccessor to determine the type of diagnostics to be run.

(See figure 5-7 for the location of the switch.) Table 5-3 provides informa-
tion for determining switch settings for diagnostic functions.

3.3 INDICATORS

Table 3-2, 3-3, and 3-4 lists the indicators found on the VS-15. Loca-
tions of the indicators are shown in figures 3-1, 3-2, and 3-3.

Table 3-2. VS-15 Indicators

INDICATOR NAME/TYPE LOCATION PURPOSE

POWER ON LEDS Power Supply | Indicators for +24V, +12V, =12V, +5V, -5V,
and +5V bus dc voltages

POWER ON LED Front Panel Indicates dc power is on

NOT READY LED Front Panel When ON, power-up diagnostics are running.
When OFF, system microcode is running

HEX DISPLAY Front Panel Four hexadecimal displays for reporting
system errors

TC DISPLAY TC Front Refer to tables 3-3 and 3-4

LEDS Panel

ISIO DIAGNOSTIC ISIO Device Indicates power-up diagnostics for the

LED Adapter ISIO DA are running

33 MEG WINCHESTER Winchester When ON, 33 Meg. drive is ready.

READY Device When OFF, 33 Meg. drive is not ready.

LED Adapter When blinking, 33 Meg DA is attempting
to communicate with 33 Meg. drive.

Table 3-3. VS-15 TC Device Adapter Front Indicator/
Control Panel (Normal TC Operation)

INDICATOR NAME/TYPE PURPOSE

LED1 Received Data

LED2 Transmitted Data
LED3 Clear-to-Send

LED4 Request-to-Send
LED5 Carrier Detect

LED6 Data Terminal Ready
LED7 Data Set Ready

LED8 Power On
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Table 3-4. VS-15 TC Device Adapter Front Indicator/
Control Panel (Power Up and IPL)

LEDS 1-7 CONDITIONS LED 8 CONDITIONS TC DA STATUS
All on Blinking Test running
All off On Test passed
Some on/some off Blinking Test failed

3.3.1 HEX DISPLAY

The Front Panel monitors system error status and provides the user with
information concerning the error condition of all I/0 devices connected to the
main frame as well as data concerning the BP and CP status. The Display Panel
has one row of four HEX displays. Because of its function as a diagnostic
tool, a detailed description of the HEX Displays is included in Chapter 8 of
this document.

3.3.2 POWER ON LED

The Power On LED, located on the Display Panel, indicates whether or not
the correct voltages are being applied to the main frame. At initial power-up
this LED lights as the voltages are applied to the main frame.

NOTE

Since the Power On LED's normal status is ON, a
trouble condition exists when the LED is OFF.
However, the LED indicates only that the voltages
are present at the power supply. It does not
indicate that actual voltages on the Motherboard
are within limits.

3.3.3 ISIO DEVICE ADAPTER DIAGNOSTIC LED

A single LED is mounted at the top of the ISIO Device Adapter board. The
LED is on when the ISIO DA power-up diagnostics are running and will go out
when the diagnostics have completed successfully. If the diagnostics fail,
the LED will stay on.

3.3.4 33 MEGABYTE WINCHESTER READY LED

A single LED is mounted at the top of the 33 Megabyte Winchester Device
Adapter board. The LED is on when the 33 Megabyte disk drive is ready, off
when the disk drive is not ready, and blinking when the Device Adapter is
attempting to communicate with the disk drive.

3.4 SUPPORT MATERIALS

No special support materials are necessary for the VS-15 main frame.
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3.5 DAILY POWER-UP PROCEDURES

After all peripherals are connected to the main frame, the daily power-up
and power-down procedures for the VS-15 system are as follows:

Make sure that the main frame power connector is plugged into the
power source receptacle.

Power up Workstation O.

Depress the main frame ac power On/Off switch to the 1 position.

After the PROM-based power-up diagnostics have completed (the NOT
READY light on the Display Panel has gone out), position the cursor
on W/S 0 next to the IPL volume name and press ENTER. The Self-Test
Monitor diagnostics will begin running. (See table 8-2 for diagnos-
tic error code information.)

After the IPL Self-Test Monitor diagnostics have completed, enter the
name of the configuration file and press ENTER.

Enter the date and time and press ENTER.

When System Initialization has completed, the VS Operators Console
screen will appear and the system is ready for normal operation.

3.6 DAILY VERIFICATION PROCEDURES

Daily verification procedures are as follows:

1.
20

3.

Perform an IPL from the system disk.

Log on to a workstation and and run the WSDKTEST diagnostic located
in @SYSTST@ library on the system disk.

If there are no errors cancel the diagnostic, log off the system, and
let the customer resume normal daily operations.

3.7 DAILY POWER-DOWN PROCEDURES

729-1404

. CAUTION

IMPROPERLY POWERING DOWN THE SYSTEM AND/OR ANY
DISK DRIVE CAN RESULT IN DAMAGE TO THE VOLUME
TABLE OF CONTENTS (VTOC) OF THE DISK DRIVE(S).

Make sure all operators have logged off of the system.

a. Press PF key 13 (WORKSTATIONs) on an operators console to check
that the operators have logged off of the system.

b. Press PF key 7 (NONINTERACTIVE Tasks) on an operators console to
check the background tasks on the system. Look under the User
column to identify any operator running a background task.

Press the green Control Mode button. This prevents any disk I/0

command in process from being halted prior to completion.

Power down all peripheral devices according to procedures in the

applicable documents in Class 3000.

Depress the main frame ac power On/Off switch to the 0 position.
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3.8

3.9

ATION

EMERGENCY SHUT-DOWN PROCEDURES

In case of an emergency situation when *he normal daily shut-down proced-

ure can not be used, perform the following:

1. Press the green Control Mode button, if possible. This prevents any
disk I1/0 command in process from being halted prior to completion and
prevents possible damage to any disk VTOC.

2. Depress the power On/Off switch to the 0 position.

3. Disconnect the main frame power connector from the power source re-
ceptacle.

OPERATOR PREVENTIVE MAINTENANCE

No operator preventive maintenance is necessary on the VS-15 main frame.
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INSTALLATION

4.1 GENERAL

This chapter describes the procedures for unpacking, inspecting, and in-
stalling the VS-15 main frame. Included in this chapter are instructions for
system interconnection and initial power-up. Refer to Chapter 3, Operation,
and Chapter 5, Preventive and Corrective Maintenance and Removal/Replacement,
of this manual for more information needed to complete installation. Actual
installation should not begin until the site requirements detailed in the
following publications have been met.

DOCUMENT TITLE WLI P/N
Customer Site Planning Guide 700-5978D

Systems Installation Guide for VS, 2200, ~729-0907
and WP/0IS Systems

VS Customer Planning and Resource Guide 700-6727

Plus any other pertinent documents in Class 1106.

4.2 INSTALLATION SITE CHECK

Prior to installation, the following conditions must have been met:

1. All site plans must have been approved by both the customer and a
Wang service representative.

2. All building alterations must have been completed and inspected.

3. All electrical wiring, air conditioning, and telecommunications modi-
fications must have been installed and tested.

4, If the installation is an upgrade only (CP replacement), the sales-
person will make sure that serial peripheral devices replace all
parallel peripheral devices.

NOTE

It is the responsibility of the salesperson to
make sure that an upgrade site meets all necess-
ary VS-15 specifications.

5. The CE will perform a preinstallation inspection two weeks prior to
delivery. At this time, the CE will check the site for compliance
with VS site specifications. The CE will bring any unsatisfactory
conditions noted to the attention of the customer for correction.
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NOTE

Before installation of a VS-15 can take place,
the minimum specifications as described in the
previously listed publications should be met.
Failure to meet these requirements can be cause
for the installing CE to deem a site as unsuit-
able for the proper functioning of a VS-15 system.

4.2.1 REMOTE DIAGNOSTIC TELECOMMUNICATIONS REQUIREMENTS

The following information is provided to ensure proper installation of
telecommunications equipment for remote diagnostic support.

4.,2.1.1 Site Preperation for Remote Maintenance

At the preinstallation site check, verify that the customer has ordered
the following equipment from the telephone company for connection to a switch-
ed line telephone network:

1. Telephone for Remote Diagnostic sessions.

2. Either of the following modular connecting block for the telephone:
a. RJ1IC voice jack for desk top telephones
b. RJ11W voice jack for flush wall telephones.

Schedule the telephone equipment installation prior to the VS-15 installa-
tion to ensure an efficient Remote Diagnostic Certification procedure.

4,2.1.2 Configuration Guideline

1. Command Console (Workstation 0) - within 25 feet of VS-15 CPU.
2. Remote Diagnostic Modem - within 10 feet of VS-15 CPU.
3. Telephone - adjacent to Remote Diagnostic Modem.

4.2.1.3 Wang WA3451 Remote Diagnostic Modem Specifications

NOTE

Domestically, the Wang model WA3451 modem is
supplied with the VS-15 system. A 6-pin modular
plug (T-connector), WLI P/N 726-8089, 1is also
supplied to connect the modem to the switched
line telephone network.

MODEM DIMENSIONS INCHES CENTIMETERS
Width 7.0 18
Height 2.5 6
Depth 12.0 30
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MODEM POWER REQUIREMENTS 115Vac
Ac Variation +/-10%
Hertz 47-63
Watts 12

4,2.1.4 FCC Requirements For Switched Line Connection

Federal Communications Commission (FCC) regulations specify that prior to
connecting a device such as the WA3451 modem to the switched telephone net-
work, a user must provide the local telephone company with the name of the
manufacturer, the model number, FCC registration number, and the ringer equiv-
alence number of the device to be connected. For the WA3451, the information
is listed on the bottom of the modem, and is also shown below.

Model Number Wang WA3451

FCC registration number AJ 496M-67213-DM-N

Ringer equlvalence number 0.9B

Manufacturer (for Wang Labs) Racal-Vadic, Inc.
NOTE

The WA3451 modem is registered with the FCC as a
permissive device for direct connection to a

switched telephone line. A Data Access Arrange-
ment (DAA) is not needed.

4.2.1.5 International Site Preparation and Installation

1. Customer must provide a telephone line for both voice and data commu-
nications, and a telephone within 20 feet of the VS-15 system.
2. €ustomer must provide a 1200BPS asynchronous modem conforming to CCITT
V.22 recommendations.
a. Racal-Milgo MPS1222 modem is recommended.
b. In those countries where the MPS1222 modem is not available, the
Postal Telephone/Telegraph (PTT) supplied equivalent is acceptable.
c. The approval for the V.22 modems and availability of the MPS1222
is Europe is as follows:

Austria - Not allowed

Belgium - PTT monopoly, can supply MPS1222
France - MPS1222 approved

Ireland - PTT monopoly, can supply MPS1222
Italy - PTT monopoly, can supply MPS1222
Luxembourg - MPS1222 approved

Netherlands - MPS1222 approved

Sweden - PTT monopoly, can supply MPS1222
Switzerland - PTT monopoly, can supply V.22
United Kingdom - PTT monopoly, can supply MPS1222
West Germany ' - PTT monopoly, can supply MPS1222

3. Connection of the modem to a switched line telephone network will be
performed by the PTT.

729-1404 4-3




INSTALLATION

4.3 TOOLS AND TEST EQUIPMENT

~ TOOL DESCRIPTION WLI P/N
 Standard CE Tool Kit 726-9401
| TEST EQUIPMENT DESCRIPTION WLI P/N
| Digital Voltmeter - Fluke #8022A 727-0119

4.4 UNPACKING

Before unpacking the VS-15, check all packing slips to make sure that the
proper equipment has been delivered. Refer to the serial tag information be-

low. After checking packing slips, inspect all shipping containers for damage
(crushed corners, punctures, etc.).

4.4.1 CLAIMS INFORMATION

If damage 1is discovered during inspection, file an appropriate claim
promptly with the carrier involved, and notify:

WLI Distribution Center
Department #90

Quality Assurance Department
Tewksbury, MA. 01876.

State the nature and extent of damage and make arrangements for
replacement equipment, if necessary. Make sure to include this information:

WORK ORDER #
CUSTOMER NAME
CUSTOMER #

MODEL #
SERIAL #

Table 4-1. VS-15 Models
MODEL # SERIAL TAG # MEMORY SIZE MAIN MEMORY P/N DISK DRIVE
VS15-4A 157/177-7281 256 KB 210-7900-2A 33 MBYTE
VS15-8A 1577177-7282 512 KB 210-7900-3A 33 MBYTE
VS15-16A 157/177-7284 1024 KB 210-7900-5A 33 MBYTE
VS15-8C 157/177-7286. 512 KB 210-7900-3A 66 MBYTE
VS15-16C 157/177-7288 1024 KB 210-7900-5A 66 MBYTE
VS15-8AN 157/177-7324 512 KB 210-7900-3A 76 MBYTE
VS15-16AN 157/177-7325 1024 KB 210-7900-5A 76 MBYTE

Part number prefix 157 = 50 cps ac line frequency machines.
Part number prefix 177 = 60 cps ac line frequency machines.

n
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l 4.4.2 VS-15 CPU UPGRADE KITS

INSTALLATION

[MODEL #

WLI P/N

DESCRIPTION

UJ-3275

205/206-3275

Upgrade from

a VS15A to a vVS15C

uJ-3276

205/206-3276

Upgrade VSIL5

from 256KB to 512KB

UJ-3278

205/206-3278

Upgrade VS15

from 256KB to 1024KB

. “0J-3280

205/206-3280

Upgrade VS15

from 512KB to 1024KB

UJ-3282

205/206-3282

Upgrade from

1 TC port to 2 TC ports

[ 0J-3295

205/206-3295

Expander for

10 workstations + tape

UJ-4004

205/206-4004

Upgrade from

VS15-16A to VS45-16A

i UJ-4005

205/206-4005

Upgrade from

VS15-16AN to VS45-16AN

Part number prefix 205

Part number prefix 206 = Domestic systems.

4.4.3 DISK UPGRADE

Upgrade kit UJ-3275,

WLI P/N 205/206-3275,

International systems.

to upgrade the VS15A (1-33

MByte Disk Drive) to a VS15C (2-33 MByte Disk Drives) will contain the follow-

ing components:

COMPONENT DESCRIPTION QUAN WLI PART NUMBER
DC Power Cable 1 220-0406
Disk I/0 Cable 1 220-3352
5174, 33MByte Disk Drive (Tested) 1 278~4034
6~32 x 1/4'" Phillips Screws 4 650-3080
8" Static Ground Cable 1 220-2114

4.4.4  TELECOMMUNICATIONS OPTIONS

4.4.4,1

Single Port TC Option

TC Option, WLI P/N 157/177-7289, to install the 25V76-1A Single Port Tele-
communications Device Adapter, will contain the following components:

COMPONENT DESCRIPTION QUAN WLI PART NUMBER
Single Port TC Device Adapter 1 210-8337-A
Front Indicator/Control Panel Cable 1 220-3247
Front Indicator/Control Panel 1 270-0959
Rear Cable Connector Panel 1 270-0952
RS-232 & CCITT/V.24 TC Cable (25') 4 220-0333

Internal cables, connecting the TC DA to thc Rear Cable Connector Panel,

are supplied with the Rear Panel.

below.

Part numbers for the cables are listed

CABLE DESCRIPTION QUAN | WLI PART NUMBER
RS-232 & CCITT/V.24 2 220-3244
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4.4,4,2 Dual Port TC Option

TC Option WLI P/N 157/177-7290, to install the 25V76-2A Single Port Tele-
communications Device Adapter, will contain the following components:

COMPONENT DESCRIPTION QUAN WLI PART NUMBER
Dual Port TC Device Adapter 1 210-8637-A
Front Indicator/Control Panel Cable 2 220-3012
Front Indicator/Control Panel 2 270-0959
Rear Cable Connector Panel 1 270-0953
RS-232 & CCITT/V.24 TC Cable (25") 4 220-0333

Internal cables, connecting the TC DA to the Rear Cable Connector Panel,
are supplied with the Rear Panel. Part numbers for the cables are listed
below.

CABLE DESCRIPTION QUAN| WLI PART NUMBER
RS-232 & CCITT/V.24 4 220-3244

4.4,4.3 Single Port to Dual Port TC Option

Upgrade kit UJ-3282, WLI P/N 205/206-3282, to upgrade the 25V76-1A Single
Port TC DA to a 25V76~2A Dual Port TC DA will contain the following components:

COMPONENT DESCRIPTION QUAN WLI PART NUMBER
Dual Port TC Device Adapter 1 210-8637-A
Front Indicator/Control Panel Cable 2 220-3012
[ Front Indicator/Control Panel 1 270-0959
Rear Cable Connector Panel 1 270-0953
RS-232 & CCITT/V.24 TC Cable (25') 2 220-0333
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. 4.4.5

1.
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UNPACKING THE MAIN FRAME

Cut the plastic strapping that secures the top cover and carton tube
to the pallet. (See figure 4-1.)

Remove the top cover, top cushion, and carton tube.

Remove the two cushion blocks at the base of the main frame cabinet.
Remove the plastic bag covering the main frame cabinet.

Remove the two shipping bolts (one front and one rear) securing the
main frame cabinet to the pallet.

WARNING

The main frame cabinet weighs approximately 136
pounds (62 Kilograms). Be careful when perform-
ing the following steps.

While firmly grasping the cabinet, carefully slide the main frame
cabinet off pallet.

Move the CPU cabinet to its permanent location and remove the top and
front covers. (Refer to paragraphs 5.3.2.1 and 5.3.2.2 for disassem-
bly procedures.)

Turn the front leveling pad down until it supports the cabinet.
Adjust the leveling pad to align the unit with adjacent equipment.
Make sure the cabinet is level with no detectable rocking motion,

Once the cabinet is in place, check the service clearances as listed
below.,

[ SERVICE CLEARANCES INCHES CENTIMETERS
Front 36 91.5
Rear 30 76.0
Left 24 61.0
Right 24 61.0
Top 38 96.5
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4.4.6 UNPACKING THE PERIPHERALS ’

Before proceeding, carefully unpack all peripherals according to proce-
dures outlined in applicable maintenance manuals in Class 3000. As each unit
is unpacked, check it for any obvious shipping damage.

4.5 MAIN FRAME INSPECTION

NOTE

New quality assurance procedures and tests have
shown that VS CPUs arriving on the customer's
premises require only visual inspection, voltage
checks, software loading, and cabling. There-
fore, the following new inspection and installa-
tion procedures for all VS CPU products are ef-
fective immediately.

DO NOT REMOVE PRINTED CIRCUIT BOARDS FOR INSPECTION

DO NOT CLEAN PRINTED CIRCUIT BOARD CONTACTS WITH AN ERASER

INSPECT CPU MAIN FRAME VISUALLY

REPORT INSTALLATION PROBLEMS ON THE INSTALLATION
REPORT AND STATE SPECIFIC CAUSES OF FAILURE

To make sure of the integrity of the equipment, a detailed internal in-
spection must be performed before final installation of the system. Perform

an internal inspection of the main frame, as follows: (See figures 4-2 and
4-2a.)

1. Inspect the interior of the main frame for packing material or such
shipping damage as broken connectors and loose fastening hardware.

2. Refer to the shipping list to make sure that the correct circuit
boards have been shipped. Refer to paragraph 4.6.1 for the minimum
hardware revision levels.

3. Carefully inspect the motherboard and fans for obvious damage or
loose connections.

4. Inspect the power supply assembly for damage and loose connections.
At this time, make sure that all power supply connections are tight.

5. If necessary, vacuum clean the unit.

6. Do not reassemble the main frame at this time.

7. If damage is discovered at any time during the inspection, follow the
reporting procedure in paragraph 4.4.1.

4.5.1 PERIPHERAL INSPECTION

After inspecting the main frame, carefully inspect each peripheral accord-
ing to procedures outlined in the applicable maintenance manuals in Class
3000. 1If damage is discovered at any time during the peripheral inspection,
follow the reporting procedure in paragraph 4.4.1.
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Figure 4-2, VS-15 With 33 Megabyte Disk Drives
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4.6

MINIMUM REQUIREMENTS

4.6.1

4.6.2

INSTALLATION

HARDWARE
WLI P/N BOARD DESCRIPTION E REVISION LEVEL
210-7900-2A 1 256 Kbyte Main Memory board 2
210-7900-3A | 512 Kbyte Main Memory board 2
210-7900-5A | 1 Megabyte Main Memory board 2
210-7906 16-Port SIO DA 2
210-8303 CPU board 1
210-8312 l-Port SMD Disk Drive DA 4
210-8337 1-Port Telecommunications DA 2
210-8358 Bus Processor board 4
210-8362 Winchster Drive DA 4
210-8607 Main Frame Motherboard 0
210-8613 Front Panel board 0
210-8616 32-Port ISIO DA 4
210-8637 2-Port Telecommunications DA 3

STANDALONE UTILITIES PACKAGE

Currently the Standalone Utilities (SAU) package, formerly Coldstart pack-
age, 1is available in either diskette or cartridge tape versions.

1.

Diskette version, WLI P/N 195-2456-9, contains:

DISKETTE NAME VERSION WLI P/N
SAUDK1 7.00.11 735-8028
SAUDK2 7.00.11 735-8029
SYSTO1 6.20 735-8030
SYSTO2 6.20 735-8031
SYSTO3 6.20 735-8032
SYSTO4 6.20 735-8033
SYSTO5 6.20 735-8034
SYSTO6 6.20 735-8035
SYSTO7 6.20 735-8036
SYSTO8 6.20 735-8037
SYSTO9 6.20 735-8038
SYST10 6.20 735-8039
SYSTI1 6.20 735-8040
SYST12 6.20 735-8041
SYST13 6.20 735-8042
SYST14 6.20 735-8043

l.a. The following system diskettes are not part
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of the SAU package.

DISKETTE NAME VERSION WLI P/N
UTLTY1 6.20 735-8044
UTLTY?2 6.20 735-8045
UTLTY3 6.20 735-8046
UTLTY4 6.20 735-8047
UTLTYS 6.20 735-8048
UTLTY6 6.20 735-8049
"UTLTY7 6.20 735-8050

¢
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DISKETTE NAME VERSION WL1 P/N
UTLTY8 6.20 735-8051
UTLTY9 6.20 735-8052
UTLTYA 6.20 735-8053
UTLTYB 6.20 735-8054
UTLTYC 6.20 735-8055
UTLTYD 6.20 735-8056
UTLTYE 6.20 735-8057
DIAG1 735-8058
DIAG2 735-8059
DIAG3 735-8060
DIAG4 735-8061
MACLIBI1 6.20 735-8062
MACLIB2 6.20 735-8063
MACLIB3 6.20 735-8064
MACLIB4 6.20 735-8065
WSCODE 6.20 735-8066
PRCODE 6.20 735-8067
NVRAM Utilities 195-2452-0

2. Tape cartridge version, WLI P/N 195-2456-12, contains:

DISKETTE NAME VERSION WLI P/N
SAUDK1 7.00.11 735-8028
SAUDK2 7.00.11 735-8029
TAPE CARTRIDGE NAME VERSION WLI P/N
V56202 6.20 705-0636

4.6.3 OPERATING SYSTEM VERSIONS

The following are the current operating systam component versions:

COMPONENT VERSION
@OPER@ 06.20.00
@PRTTSK@ 06.20.00
@SHARER@ 06.20.00
@sysoo@ 06.20.02
@SYSCPR@ 06.20.00
@SYSGEN@ 06.20.00
@syssvce 06.20.02
@SYSTSK@ 06.20.00
@TSKMGR@ 06.20.00
BP CODE 06.01.01
CP CODE 05.11

DEVLIST 06.20.62

4.6.4 SMALL SYSTEM VS DIAGNOSTIC MONITOR PACKAGE

The Small System VS Diagnostic Monitor Packege, WLI P/N 195-2461-0
cantains the following diskettes:
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1. Diskette 1 (DIAGL): Testing Disks and Main Memory
TEST ID TEST NAME VERSION DISKETTE P/N
BT3500 5 L/4' Floppy Disk Diagnostic 1410 732-8002
RT1000 5 LI/4™ Winchester DA Diagnostic 1430 oo
DT1000 CMD/SMD Disk DA Diagnostic 1434 "t
MT1000 Main Memory Test 1412 o
BT2000 BP/MM DMA Test 1337 vt
2. Diskette 2 (DIAG2): Testing BP and I/0 DAs
TEST 1D TEST NAME VERSION DISKETTE P/N
BT1000 USART/Modem Diagnostic 1354 732-8003
BT5000 Bus Processor Diagnostic 1354 N
BT4000 Multitasker 643C voon
CPTSTR CPU Tester 145C "o
ST1000 Dumb 928 Data Link DA 1380 o
ST2000 Smart 928 (w) Data Link DA 1380 "o
TT1000 T.C. DA 1-Port 1334 "oon
TT2000 T.C. DA 2-Port 1380 e
3. Diskette 3 (DIAG3): Testing CP (Part I)
TEST ID TEST NAME VERSION DISKETTE P/N
CT1000 CP Control Memory 1334 732-8004
CT2000 BP/CP Communication 145C "o
CT3000 BU Branch Opcode 145C o
CT4000 Status, Conditional Branch 145C v
CT5000 Subroutine Stack Data 145C vt
CT6000 Subroutine Stack Addressing _ 145C v
4. Diskette 4 (DIAG4L): Testing CP (Part II)
TEST 1D TEST NAME VERSION DISKETTE P/N
CT7000 Regs, Immediate Opcodes 145C 732-8005
CT8000 CPU Stack Diagnostic 145C o
CT9000 Logical and Shift Opcodes 145C e
CTA000 8-Bit and 16-Bit ALU Test 145C T
CTB00O MAR, TRAM, and RCT Test 145C v
CTCO000 BD, IAD, CC, and DSET Test 145C " "
CTDO0O BI Branch Opcode Test 145C o
4.6.5 ON-LINE DIAGNOSTICS
DIAGNOSTIC NAME VERSION WLI P/N
FTU On-Line 6434 195-2652-9
VS On Line DTOS Device 2 Package 2430 195 2615-9
VS On Line DTOS Device 3 Package 2344 195-2604-9
VS On Line DTOS Printer 2 Package 2330 195-2535-9
VS On Line DTOS Printer 3 Package 2260 195-2899-9
VS On-line Printer Monitor, Part I 2242 195-XXXX-9
VS On-line Printer Monitor, Part II 2211 195-XXXX-9
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a,7 MAIN FRAME SOURCE-POWER CHECK

Before completing main frame reassembly and peripheral equipment lnstel!la-
tion, check the main frame power source receptacle for proper wiring and ser-
vice, as defined in figure 4-3 and table 4-2.

cal checks to make sure that the receptacle meets all specified requirement.

before proceeding with the installation.

CAUTION

Failure to perform the following check properly
can result in serious damage to main frame cir-

cuits and to connected peripherals.

Perform the following eclectri-

LINE NO. 1 / (BLACK)
N H
NEUTRAL (WHITE)
GROUND \ (GREEN)
— EARTH OO
: GROUND G
COMPUTER ROOM
CIRCUIT BREAKER
THE NEUTRAL AND 15 AMPS NEMA 5-15IG

GROUND LEADS MUST
BE CONNECTED
TOGETHER

AND TO EARTH GROUND
AT THE BUILDING MAIN
INPUT POWER PANEL

RECEPTACLE BODY

120V, 15A, 60H,,
SGL PHASE, 2-S0OLE

GROUND LEAD MUST BE

SAME OR HEAVIER GUAGE

MATCHING CONNECTOR

THAN HOT LEAD

B-01368-FYB4-4

NEMA Configuration: 5-151G

5-151P

Figure 4-3. Power Service Requirements for VS-15 Main Frame

Table 4-2. DVM Chart For Receptacle Voltage Measurements

TEST POINT DMV .
LOCATIONS READINGS
H TO N 115 Vac (+/-10%)
H TO G 115 Vac (+/-107%)
G TO N +0 Vac

4-14
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1.
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INITIAL MAIN FRAME POWER-UP

Make sure that the ac power On/Off switch on the power supply (figure
3-1) is in the 0 position and then plug the main frame power connect-
or into the power source receptacle.

Perform the following in the sequence given: (Figures 3-1 and 3-3.)

a. Set the Front Panel Boot Device switch to the up position (select
diskette drive). No diskette should be in the drive.

b. Depress the ac power On/Off switch to the 1 position.

c. Make sure the Power On LED on the Front Panel is lit, the main
frame cooling fans are turning, the diskette drive motor is run-
ning, and the internal Winchester disk drive motor is running.
The HEX Display LEDs should also be lit. If the HEX Display LEDs
go out after 2 seconds, there is a problem with the dc voltage
compare circuit in the power supply.

d. The HEX display on the Front Panel will begin counting down a
series of numbers from FFFF to 0000 and then count up through a
series of diagnostic routines (typically 10, 11, 12, 13, 14, 15,
and 16) and stop at 9820, Diskette drive not ready. If any num-
ber (except 9820) is displayed for more than 15 seconds, the
system has failed one of the diagnostics.

e. At the same time the HEX display on the Front Panel is counting,
the TC DA PROM-based power—up diagnostics will be running as
shown on the TC DA Front Indicator/Control Panel. (Table 3-4.)
The diagnostics will complete successfully in about 12 seconde.

NOTE

If the diagnostics failed and the voltages listed
below are correct, refer to Chapter 8, Trouble
Shooting, and Appendix B, Self-Test Monitor Diag-
nostic Error Codes.

The following voltages must be checked on the at the motherboard test
points (figures 4-4 and 4-5). If the dc voltages are out of operat-
ing limits (table 4-3), the switching power supply must be adjusted.
With a digital voltmeter, check the voltages at the Motherboard test
points.

With a nonmetallic adjustment tool, adjust the voltage(s) to within
the operating limits. (See figures 4-6 and 4-7 for the locations of
the adjustment pots.)

After completing the voltage checks, turn to paragraph 4.8.

Tahle 4-3. DC Test Point Voltages

TEST POINT VOLTS OPERATING LIMITS AC RIPPLE LIMITS
TPI +/-0 +/-0V 35mV RMS or 50mV Pk-to-Pk
TP2 +5.0 +4.95V  to +5.05V 35mV RMS or 50mV Pk-to-~Pk
TP3 -5.0 -4.95V to -5.05V 35mV RMS or 50mV Pk-to-Pk
TP4 +12.0 +11.9V to +12.1V 35mV RMS or 50mV Pk-to-Pk
TP5 -12.0 -11.9V to -12.1V 35mV RMS or 50mV Pk-to-Pk
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VOLTAGE
TEST POINTS

4-16

J28
+5VOLTS

Figure 4-4,

SILY SCAEEN 8497-Rp

Figure 4-5,

J29
+/0VOLTS

Motherboard Power Connectors

TP 1 @0V
TPZ g«sSy
TPI@=:-5Yv

Motherboard Voltage Test Points

Bl YR g
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Figure 4-6. Switching Power Supply (Left Side View)
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Figure 4-7.

B 01368 FyRa 1y

Switching Power Supply (Right Side View)

729-1404




INSTALLATION

4.8 VERIFY SYSTEM DISK

The VS-15 should be delivered with the internal disk drive(s) formatted
and the operating system loaded. Currently there is no method available to
verify the disk drive(s), before bringing up the operating system, to be _ure
the prerecorded system software has not been damaged. If the voltage checks
are normal, proceed to paragraph 4.10 and IPL the system. If you can't IPL,
or it 1is known or suspected that the system disk drive contains errors,
proceed to paragraph 4.9, Standalone Utilities.

4,9  STANDALONE UTILITIES (SAU)

The basic VS-15 system currently supports only one removable disk media,
the 5-1/4" diskette. 1In order to bring up the VS Operating System on this
basic hardware, the fixed disk must be reformatted and then loaded with the
necessary operating system files. The SAU, formerly called Coldstart, pro-
vides this function,

SAU are IPLed from a media tolerant diskette. The utilities use the
2270V5 diskette drive, (and/or, the 2529V cartridge tape drive if available),
the internal drive, and Workstation 0. The utilities copy the 0S files from a
series of diskettes, or, a tape cartridge. The utilities build a media
tolerant VTOC on the fixed disk as it copies the OS files. SAU can also copy
the CP and BP code and bootstrap files to the fixed disk, allowing both boot-
strapping and IPLing from the fixed disk.

The Standalone Utilities are self-contained. They don't use the normal
operating system, nor can the normal operating system use them. The utilities
have two modes of operation: the Copy mode and the Backup mode. The Copy mode

allows three different ways to copy data from the input diskette or tape to
the system volume.

1. Initialize the system volume before copying the data.

2. Reformat the system volume before copying the data.

3. Copy only those files that you want to add to or update the system
volume with.

The method selected depends on circumstances. The VS-15 should be deliv-
ered with the system disk initialized and loaded. If the disk to be used for
the system volume has errors or is not initialized, select the first option.
Initializing a 33 megabyte drive takes about 90 minutes; the 76 megabyte drive
takes about 2 hours.

The second option, reformatting, can be used to bring up a system when the
system volume has been initialized previously. Reformatting clears the volume
of existing data and rewrites the VTOC. This option is required if the system
volume is not media tolerant. This option will be used if IPLing from the
system disk is not successful. Reformatting a 33 megabyte drive takes about
15 seconds; the 76 megabyte drive takes about 20 seconds.

The third option, Copy only, allows loading new system files without re-
building the entire system. SAU checks for duplicate file names, flags each,
and allows you to skip the input file or to rename either the old or the new
file.
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The Backup method of SAU is useful on single disk systems in the situation
where, for some reason, you can read but not IPL from the system disk. By
running the Backup mode before reformatting, undamaged data resident on the
volume can be preserved. Because it is not normally part of system installa-
tion, SAU Backup will not be explained here. For information on SAU Backup,
refer to VS-15 Processor Handbook, WLI P/N 800-1152-01.

4.9.1 STANDALONE UTILITIES PROCEDURES

If it 1is not possible to IPL from the system disk drive, perform the
following:

1. Connect Workstation O to Port 0 on the Serial I/0 Device Adapter, as
described in paragraph 4.11.2, and power up workstation 0.

2. If the 2529V Cartridge Tape Drive is available, connect it to an
unused port (Ports 1 thru 6) on the Serial I/0 Device Adapter and
power up the tape drive.

3. Make sure the Local Control/Remote Diagnostic/Remote Control switch
(figure 3-3) is in the Local Control position. (The system will not
IPL if the swiftch is in Remote.)

4. Set the Boot Device switch (see figure 3-3) on the Front Panel to the
up position to select the diskette drive.

5. Press the green Control Mode button (figure 3-3) on the Front Panel:

6. Insert the first diskette labeled SAUDKl into the diskette drive and
close the door.

7. Press the the red Initialize button.

8. The HEX display on the Front Panel will begin counting down, as de-
scribed in paragraph 4.7.1, and then go out. (At the same time the
HEX display on the Front Panel is counting, the TC DA PROM-based
power-up diagnostics will be running as shown on the TC DA Front
Indicator/Control Panel.) In about 30 seconds W/S 0 will display the
following:

Small System VS Package Version ==—=—=———--

Loading System Micro Code

9. After the first diskette has loaded, W/S 0 will display the following:
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Small System VS Package Version -===-=---

Please change floppy to continue Loading System Code

10. Remove the first diskette and insert the second diskette, SAUDK2. W/S 0
will display the following:

Small System VS Package Version --------

Loading System Micro Code

11. After all the diskettes have been loaded, W/S 0 will display the
following:

Small System VS Package Version --------

Loading Complete, Beginning System Initialization
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[2. W/S 0 will then display the following:

Standalone Utility - Version =-=--- Sclect

Function
(C) Copyright 1984, Wang Laboratories, Inc.

The primary purpose of the standalone utilities is to bring up a new machine b
formatting the system disk and copying a minimum system to it. These utilities
may also be used for system and disk maintenance.

y

Press PF4 to COPY to system disk, or
PF5 to BACKUP the system disk.

13. Press PF4, COPY. W/S 0 will display the following:

Standalone Utility - Version ==—==-== Define Input Device
(C) Copyright 1984, Wang Laboratories, Inc.

Please enter the device type and address of the input device.

Device Type -
Physical Device Address (Hex) -

Device Type Description Device Type Description

2260VR 10 Meg F/R Disk (R) 2265V1 75 Meg Rem Disk
2265V2 288 Meg Rem Disk 2270V0 Console Diskette
2280VI1R 30 Meg F/R Disk (R) 2280V2R 60 Meg F/R Disk (R)
2280V3R 90 Meg F/R Disk (R) 2270vV1 Hard Sector Diskette
2270vV2 Soft Sector Diskette 2270V3 Hrd/Sft Sec Diskette
2265V1A 75MB R dnal port Dk 2265V2A 288MB R dual port Dk
2270V4 Soft Sector Diskette 2270V5 5-1/4 in SS Diskette
2209V 9-Track, 1600bpi Tape 2209V2 9-Track-DD, 1600bpi
2209V3 7-Track, 800bpi Tape 2219V 1600/6250bpi, 75ips
2219v2 1600/6250bpi, 125ips 2219V3 Tri-density, 751ips
2219v4 Tri-density, 125ips 2529v - 6400bpi Cartridge Tp
2509V 9-Track,1600bpi tape

Press (ENTER) to continue
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l4. At this point, decide which input device will be used.
a. If it is the 2529V Cartridge Tape Drive, use:

(1)
(2)

b, I1f it is the 2270V5 Diskette Drive use:

(1)
(2)

2529V for Device Type.
2801 thru 2806 for Device Address.

DA.)

2270V5 for Device Type.
2000 for Device Address.
c. Press ENTER.
d. W/S 0 will display the following:

(Ports 1-6 on the SI/O

Standalone UtiliLy - Version

(C) Copyright 1984, Wang Laboratories, Inc.

Define System Device

Please enter the device type and address of the output disk.

Device Type

Device Type

Physical Device Address (Hex)

Description

Device Type

Description

2260VR
2265V1
2280VI1R
2280V2R
2280V3R
2265V1A
2265V3
2265V3A
D2257

10 Meg F/R Disk (R)
75 Meg Rem Disk

30 Meg F/R Disk (R)
60 Meg F/R Disk (R)
90 Meg F/R Disk (R)
75MB R dual port Dk
620 Meg Fixed Disk
620Mb Dual Port Disk
160Mb 8in Fixed Disk

2260VF
2265V2
2280V1F
2280V2F
2280V3F
2265V2A
Q2040
2220
2230

10 Meg F/R Disk (F)
288 Meg Rem Disk

30 Meg F/R Disk (F)
60 Meg F/R Disk (F)
90 Meg F/R Disk (F)
288MB R dual port Dk
8 inch Fixed Disk

- 8in 75meg fixed disk

32Mb 5-1/4in Fix Dsk

Press (ENTER) to continue

15. Use:

a. Device Type:

(1)
(2)

2230 (for 33 megabyte
2220 (for 76 megabyte

b. Device Address:

(1)
(2)
(3)

2400 (for 33 megabyte
2400 (for 76 megabyte
2401 (for 33 megabyte

c. Press ENTER.
d. W/S 0 will display the following:

729-1404
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Standalone Utility - Version ------
(C) Copyright 1984, Wang Laboratories, Inc.

Specify Label Handling

Press (PF2) to INITIALIZE the system disk,
(PF3) to RFFORMAT the system disk, or
(PF4) to COPY only.

Or, press (PFl) to return to the mode selection screen.

Press PF3, REFORMAT,
seconds for the 76MB drive).

NOTE

If the first attempt to IPL the system failed,
the drive was then REFORMATTED and reloaded and
IPL failed again, press PF2 and INITIALIZE and
reload the disk drive. (Initializing the 33MB
drive takes about 90 minutes: the 76MB drive
takes about 2 hours.)

(takes about 15 seconds for the 33MB drive:
W/S 0 will display the following:

20

Standalone Utility - Version —------
(C) Copyright 1984, Wang Laboratories, Inc.

Specify Volume Label

Sys tem Disk

The following information is required for volume formatting;

Volume name -

Volume owner -

Date (MM/DD/YY) -/
VTOC size (in blocks)
Fault Tolerance

112 (252 for 2220)

MEDIA (NONE - No fault Tolerance)
(CRASH - Tolerate system halt)
(MEDIA - Tolerate bad media also)

Please supply the required parameters and press (ENTER) to continue,
or Press (PFl) to return to mode selection screen.
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17. Enter the requested information and press ENTER. W/S O will display
the following:

Standalone Utility - Version —=—-=--- Writing Volume Label
(C) Copyright 1984, Wang Laboratories, Inc.

Formatting of the output disk volume directory is now in progress.

18. After REFORMAT is complete, W/S 0 will display the following:

Standalone Utility - Version ——-=--- Allocate dump or paging files
(C) Copyright 1984, Wang Laboratories, Inc.

Please specify the size of the preallocated control mode dump file. The
size of the file should correspond to the size of main memory for any

CPU you intend to use this disk on. Enter a size of zero (0) if you do
not want to allocate a dump file at this time.

Size of preallocated dump file = 00000k

Please specify the size and location of the user paging pool. The size
of the pool should be based on the number of tasks and their segment 2
sizes which may use this disk for paging. Enter a zero (0) if you do
not want to allocate a paging pool at this time.

Size of paging pool 00000k

Pool location (relative to VTOC)
0 = Nearest VTOC
9 = Farthest VTOC

0

Press (ENTER) to continue

19. Select the defaults (or enter the correct information) and press
ENTER. (At this point, either the tape cartridge, or cthe diskettes
will be used for input. For the tape cartridge, refer to paragraph
4.9.1.1. For the diskettes, refer to paragraph 4.9.1.2.)
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4.9.1.1 Tape Cartridge Input

. W/S 0 will display the following:

Standalone Utility - Version ------ Request to Mount
(C) Copyright 1984, Wang Laboratories, Inc.

Please mount the first tape.

2. Insert the tape cartridge into the 2529V Cartridge Tape Drive and
press the "Online'" pushbutton. The "Online'" LED should light and,
after the tape rewinds, W/S 0 will display the following:

Standalone Utility - Version =-----
(C) Copyright 1984, Wang Laboratories, Inc.

Copy in progress

3. The tape will start copying onto the system disk. Currently, copying
the tape requires at least 30 minutes.
4, When copying the tape is complete, W/S 0 will display the following:

Standalone Utility - Version ------ Copy Completed
(C) Copyright 1984, Wang Laboratories, Inc.

Copy completed. IPL when ready.

Or, press PFl to copy more
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5. If no more tapes are to be copied press the 'Online" pushbutton on
the tape drive. The '"Online" LED should go out. Remove the tape
cartridge and begin the IPL procedure, paragraph 4.10.

4.9.1.2 Diskette Input

1. W/S 0 will display the following:

Standalone Utility - Version ------ Request to Mount
(C) Copyright 1984, Wang Laboratories, Inc.

Please mount the first diskette.

2, Insert the first diskette, labeled SYSTOl, into the diskette drive.
W/S 0 will display the following:

Standalone Utility - Version —--==-
(C) Copyright 1984, Wang Laboratories, Inc.

Copy in progress

3. The diskette will start copying onto the system disk. Currently,

copying all of the diskettes takes about 15 minutes. )
4. When the first diskette is copied, W/S 0 will display the following:
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Standalone Utility - Version —---—--

Request to Mount
(C) Copyright 1984, Wang Laboratories, Inc.

Please mount the next diskette SYSTO02

5. Insert the diskette labeled SYST02. W/S 0 will again display the
"Copy in process" screen.

6. After each diskette has been copied, the next diskette will be called
for. Continue inserting the diskettes, in numerical order, until the
last diskette (currently SYSTl4) has been copied.

7. After the last diskette has been copied, W/S 0 will display the
following:

Standalone Utility - Version —------ Copy Completed
(C) Copyright 1984, Wang Laboratories, Inc.

Copy completed. IPL when ready.

Or, press PFl to copy more

8. Remove the last diskette and begin the IPL procedure, paragraph 4.10.

4.10 BOOTSTRAP PROGRAMS AND IPL PROCESS

Because the VS-15 system does not contain any PROM-based operational mi-
crocode, all CP and BP operational microcode must be loaded into the system by
the bootstrap programs. (Note that the bootstrap programs cannot coexist with
the operational CP and BP code; therefore, no system-level CP/BP functions,
such as Control Mode, are available while the bootstrap programs are
executing.)
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Pressing the Initialize Button starts the bootstrap process from the disk
device indicated by the 3-position Boot Device switch. The bootstrap programs
perform power-up initialization and diagnostic functions and then uses the
Workstation O screen to allow the operator to select either "IPL the system"
or "Run Off-line Diagnostics'" from the selected IPL device.

The VS-15 system functions just like other VS machines once execution of
the IPL text has begun. However, since the bootstrap programs do not maintain
the Time of Day clock during their power-up and initialization process, the

VS-15 will require resetting the clock after every IPL from a power off
condition.

4.10.1 IPL PROCEDURE

l. Connect Workstation 0 to Port 0O on the Serial 1/0 Device Adapter, as
described in paragraph 4.11.2, and power up workstation O.

2. Make sure the Local Control/Remote Diagnostic/Remote Control switch
(figure 3-3) is in the Local Control position. (The system will not
IPL if the switch is in Remote.)

3. Set the Boot Device switch to the center position to select the in-
ternal Winchester drive.

4, Press the Control Mode button on the Front Panel, and then press the
Initialize button. (The HEX display on the Front Panel will begin

counting down from FFFF.) In about 40 seconds W/S 0 will display the
following Menu:

Small System VS Self Test Monitor Package Version --------
IPL Drive Selection
Bootstrap Volume =

Device Capacity Type Volume Status
2270V5 368 kb usket
2230 33 Mb Fixed Media Tolerant

Position Cursor to Indicate Device and Select:

(ENTER) IPL (8) STAND ALONE DIAGNOSTIC MONITOR

5. Position the cursor next to the system volume and press ENTER.
6. The Self-Test Monitor diagnostics will begin running. (See table 8-2
for diagnostic error code information.)
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Small System VS Self Test Monitor Package Version —--—-----

System Hardware Status
System Volume =

Status Diagnostic

Passed (SI0) Serial Data Link Test

Passed (BP) USART Loopback Verification Test
Passed (CPU) CP Control Memory & CP/BP Test
Passed (CPU) CP Random Operands Test

Passed (CPU) CP Integrity Test

Passed (MM) Main Memory Integrity Test
Passed (BP) BP DMA & MARS Test

Diagnostics Completed, Beginning System Initialization

7. If the Main Memory Integrity test fails, refer to paragraph 8.5.3.3.3
for instructions on running the Main Memory test portion of the
Stand-Alone Diagnostic Monitor to locate the failing memory chip.

8. After the Self-Test Monitor diagnostics have completed, the Not Ready
LED on the Front Panel will go out and the system will IPL. 1In about

30 seconds W/S 0 will display the request for information to specify
the name of the configuration file.

***Message MO0OO1l BY SYSGEN

INFORMATION REQUIRED

Specify the name of the system configuration file and press (ENTER)
- or -
Press (1) to use one workstation and one disk.

SYSFILE
SYSLIB

@CONFIG@E
@SYSTEM@

Speci fy the communications configuration file to be used, if any

COMMFILE =
COMMLIB = @SYSTEM@

Inhibit iogons at all workstations? ' Logons = NO

4-30

9. Enter the correct information and press ENTER. The System Generation
process will begin.

10. 1In about 30 seconds, W/S O will respond with a request for informa-
tion required to set date and time.
11. Enter the date and time and press ENTER.
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12. System Initialization will begin and in about 30 seconds W/S 0 will
display the standard VS Operators Console screen, completing IPL.

NOTE

If the first attempt to IPL failed, refer to
paragraph 4.9 and REFORMAT and reload the system
disk drive. If the drive was REFORMATTED and IPL

still fails, refer to paragraph 4.9 and INITIAL-
IZE and reload the disk drive,

13. Log onto the system as CSG.
14. Run the GENEDIT program (refer to the VS25 Bulletin, WLI P/N
800-6183), verify that all peripherals have been declared, and relPL.

NOTE

If the system disk was REFORMATTED or INITIAL-
IZED, and the input media was diskette, complete
the following steps. If the media was the tape
cartridge, the steps are not necessary.

15. Run the BACKUP program, using the RESTORE function, and copy the
following diskettes to the system disk: MACLIBs, PRCODE, WSCODE,
UTILITIES, and NVRAM.

16. 1If the message 'The WORK file cannot be placed on the output volume.
Please respecify." appears, press PFl to continue.

17. When all diskettes have been copied, the procedure is complete.
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4.11 SYSTEM INTERCONNECTION

After microcode is loaded and SYSGEN has been per formed, power down the
main frame and connect all peripheral devices according to the configuration
created during SYSGEN. See figure 4-8, the following paragraphs, and the
appropriate documents in Class 3000 for cabling procedures.

4.11.1  CONNECTOR PLATE-TO-I1/0 DEVICE ADAPTER CABLING

Before installing cables in the connector plates at the rear of the main
frame, all cables between the plates and associated device adapters must be
installed. Make sure that the cable from the connector plate containing work-

station O connects to J2 of the Serial I/0 Device Adapter assembly
in Motherboard slot #4.
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4.11.2 BNC/TNC CONNECTORS

Serial 1I/0 devices (workstations, printers, etc.) connect to the main
frame by means of standard BNC/TNC connectors mounted on a l6-connector plate
(WLI P/N 270-0949). Maximum cable length for these devices is 2000 feet (610
meters). Workstation O MUST be connected to Port O on the Serial I/0 Device
Adapter. The connectors for Workstation O are located in the upper right
corner of the connec*or plate on the rear of the main frame. See figure 4-10
for details on connector plate and BNC/TNC count for peripherals.

WORKSTATIONO
BNC/TNC
CONNECTORS

B-01368-FYB4 16

Figure 4-10. WLI P/N 270-0949 BNC/TNC Connector Panel
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4.11.3 TELECOMMUNICATION CONNECTORS

The external telecommunications cables (modem to main frame) must be con-
nected to a cable connector panel (WLI P/N 270-0952 for the l-port TC adapter
and WLI P/N 270-0953 for the 2-port TC adapter) at the rear of the main
frame. This panel supports three different TC connections, providing plugs
for both the modem and Automatic Calling Unit (ACU) cables. This connector

panel (figure 4-11) is cabled internally to the 25V76-1A/2A TC DA (figures
5-14 or 5-15).

RS366
ACU

B 01368-FYB4-17

Figure 4-11., 270-0952 Rear Cable Connector
Panel For 1-Port Telecommunications Adapter.
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4,12

PRELIMINARY SYSTEM CHECKOUT

At this point, all peripherals should be installed, powered off, and con-
nected to their respective device adapters. Before proceeding, perform the
following checkout procedure:

1.

2.

3.

4.12.1

Visually inspect all main frame circuit boards for correct switch
settings and proper cabling configuration.

Visually inspect all peripheral devices to make sure that I/0 cabling
is correctly installed, all switch settings are correct, and all
covers and panels are in place.

Make sure that all devices are powered off.

DAILY POWER-UP/POWER-DOWN PROCEDURES

After all peripherals are connected to the main frame, the daily power-up
and power-down procedures for the V3-15 system are as follows:

1.

4-38

POWER-UP

a., Make sure that the main frame power connector is plugged into the
power source receptacle.

b, Power up Workstation 0.

c. Depress the main frame ac power On/Off switch to the l position.

d. After the PROM-based power-up diagnostics have completed (the NOT
READY light Front Panel has gone out), position the cursor on W/S
0 next to the IPL volume name and press ENTER. The Self-Test
Monitor diagnostics will begin running. (See table 8-2 for diag-
nostic error code information.)

e. After the IPL Self-Test Monitor diagnostics have completed, enter
the name of the configuration file and press ENTER.

f. Enter the date and time and press ENTER.

g. When System Initialization has completed, the VS Operators Con-

sole screen will appear and the system is ready for normal
operation.

POWER-DOWN
a. Make sure all operators have logged off of the system.
1) Press PF13 (WORKSTATIONs) on an operators console to check
that the operators have logged off of the system.
2) Press PF7 (NONINTERACTIVE Tasks) on an operators console to
check the background tasks on the system. Look under the
User column to identify any operator running a background
task.
b. Press the green Control Mode button. This prevents any disk I/0
command in process from being halted prior to completion.
c. Power down all peripheral devices according to procedures in the
applicable documents in Class 3000.
d. Depress the main frame ac power On/Off switch to the 0 position.
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4.13 REMOTE DIAGNOSTIC CERTIFICATION PROCEDURES

Before system turnover, and before any remote diagnostic service sessions
can be run, the remote maintenance data link between the VS-15 site and the
home office Technical Assistance Center (TAC) must be verified. The procedure
requires that the CE work directly with the TAC to establish that the data

link is working. It is the responsibility of the on-site CE to troubleshoot
and resolve any telecommunications related problem.

Once the data link has been certified, it should not be necessary for the
CE to return to the site to participate in the remote diagnostic sessions.
The customer will normally be responsible for initiating and coordinating the
remote diagnostic session with the TAC.

The following flow charts (figure 4-12) describe the remote diagnostic
certification procedures, while figure 4-13 shows the modem and telephone line
connections and the modem switch settings.

For more information on the WA3451 Wang Modem, refer to Customer Engineer-
ing Documentation Class 7401 and the WA3451 Asychronous/Synchronous Modem User
Manual, WLI P/N 700-6975. Also, refer to the following TAC Newsletters:

#30830 - Initialize Nonvolatile RAM

#30830 - Remote Maintenance Implementation
#30920 - VS-25/45 Remote Maintenance Information
#30927 - Nonvolatile RAM
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Figure 4-12. Remote Diagnostic Certification Flowchart (1 of 4)
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’ Figure 4-12, Remote Diagnostic Certification Flowchart (2 of 4)
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B-01382-FYB4-3

Figure 4-12. Remote Diagnostic Certification Flowchart (3 of &)
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‘ Figure 4~12. Remote Diagnostic Certification Flowchart (4 of 4)
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Figure 4-13. Modem/Phone Connections and Modem Switches .
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4.14 SYSTEM TURNOVER
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Remove any scratch or Customer Engineering diskettes from the disk-
ette drive.

Perform an IPL from the system disk.

Log on to a Workstation.

Use the Command Processor display functions to display the files in

the @SYSTEM@ library on the customer's operating system disk. Check

through the listed files to make sure all customer-purchased options

are present.

If the BASIC compiler was purchased by the customer, for example, the

following files should be present in the @SYSTEM@ library:

a. BASIC

b. CVBASIC

If the COBOL compiler was purchased, conversely, the following files

should be present:

a. COBOL

b. WC1PASS1

c. WC1PASS2

If the RPG compiler was purchased, only the following file should be

present:

a. RPGII

Delete any of the above compilers not purchesed by the customer from

the related files using the Command Processor SCRATCH function.

Demonstrate to the customer or to the responsible computer operator

how the disk initialization procedure is performed using the DISKINIT

system utility program.

Perform the following Daily Power-Down procedure and explain each

step to applicable customer personnel:

a. Make sure i!l workstations have been logged-off.

b. Press the green Control Mode button on the VS-15 Front Panel.

c. Power down all workstations and printers.

Per form the Daily Power-Up procedure and explain each step to appli-

cable customer personnel:

a. Power on all workstations and press the HELP key at each work-
station (a LOG-ON screen should be displayed on each workstation).

b. Power on all printers.

Allow the customer to test the system using his programs. If the

customer is satisfied with the operation of the system, officially

turn the system over to the customer. This should be a verbgl noti-

fication given by the CE performing the installation.
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CHAPTER 5

PREVENTIVE AND CORRECTIVE MAINTENANCE

5.1  GENERAL

This chapter consists of preventive maintenance requirements, and removal/
replacement procedures for field replaceable components in the VS-15 main frame.

5.2.  PREVENTIVE MAINTENANCE

Periodic maintenance is essential to the proper operation of the VS-15 main
frame and associated peripherals. Because of its design, the main frame re-
quires a minimum amount of maintenance to ensure continued efficient operation.

5.2.1 TOOLS

TOOL. DESCRIPTION WLI P/N
Standard CE Tool Kit 726-9401 |

5.2.2  MATERIALS

No special materials are necessary to perform main frame preventive
maintenance.

5.2.3 PREVENTIVE MAINTENANCE SCHEDULE

Scheduled maintenance for the main frame (table 5-1) will be performed

annually, in conjunction with a service call if no PM has been performed within
a year.

Table 5-1. VS-15 Preventive Maintenance

PROCEDURE ITEM NOTES
Inspect Main frame interior Look for dust & loose
hardware. Clean.
Inspect Main frame fans Replace damaged fans.
Paragraph 5.3.2.22

5.2.4 PERIPHERAL PREVENTIVE MAINTENANCE

Refer to the appropriate documents in Class 3000 for PM procedures for all
VS-15 associated peripherals.

729-1404 5-1
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5.3 REMOVAL AND REPLACEMENT

These paragraphs describe the st=ps i1nvolved in removing and replacing or ‘
reinstalling all major tiela-replaceable components in the V5-15 main irame.

5.3.1 TOOLS

h__TOUL DESCRIPTION WL1 P/N
Stanaard CE Tool Kit 726-9401

5.3.2 TEST EQUIPMENT

1EST EQUIPMENT DESCRIP110N WL1 P/N
Digital Voltmeter - Fluke #8022A 727-0119

5.3.2.1 Top Cover KRemoval

Remove the top cover as follows: (Figure 5-1.)

1. At the rear oif the main irame cabinet, firmly grasp the back edge of
the top cover and pull it up and away irom the cabinet.

|
\
Reinstall the top cover by reversing this procedure. ' !

B.01.368-FY84.18

Figure 5-1. Top Cover Kemoval
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5.3.2.2 Front Cover Kkemoval

N _
|
| Remove the front cover as tollows: (Figure 5-2.)
1. Remove the top cover as previously described.
2. The top of the front cover 1s secured to the chassis' top crossbrace

by two hex bolts. Loosen the two hex bolts.

3. Tilt the top of the cover out and away from the main frame, lift it
up and out of the bottom hinged brackets and away irom the cabinet.

Reinstall the front cover by reversing this procédure.

NOTE

1f the Front Panel door does not open and close
properly, adjust the ball plunger located 1inside
the front cover, above the door cutout.

HEX BOLTS

'8.01368-FY84.19

Figure 5-2. Front Cover Removal

729-1404 5
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5.3,

S-4

2.3 Slde Cover Kemoval

Remove the siue cover(s) as tollows: (Fkigure 5-3.)

1. KRemove the top cover as previously aescribed.

2. Firmly grasp the top cage ot the side cover and pull 1t up

trom the cabinet.

Reinstall the siue cover by reversing this procedure.

Figure 5-3. Side Cover Removal

and away

B 01368 FyYsa 20
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5.3.2.4 CP Circuit Board Remcval and Keplacement

There are three different CP boards found in the VS$-15. The removal aund ‘
replacement procedures for the different boards are given in the order in
which they are found on the Motherboard. (Figure 5-4.)

CAUTION

Be careful when replacing the large, flexible VS-15
boards. Make sure that all boards are seated prop-
erly in the correct Motherboard sockets. Do not
damage the sockets when inserting the boards. Make
sure all boards have their component sides facing

right when viewed from the chassis front.

A board locator label (below) is on the front of the VS-15 board cage.

SLOT # 1 2 3 4 5 6 7 8 9

MM CP BP I/ODA1l 1I/0DA2 1I/ODA3 1/0DA4 1/ODA5 1/0DA6

5.3.2.4.1 210-7900 Main Memory Board Removal and Replacement

1. Press the green Control Mode button. This prevents any disk 1/0
command in process from being halted prior to completion.

2. Power down the main frame by depressing the ac power On/Off switch to
the 0 position.

3. Remove the top cover as described in paragraph 5.3.2.1.

4. Each circuit board is held in place by two snaplocks. One snaplock
tab fits under the top edge of the front board cage assembly rail and
the second snaplock tab fits under the top edge of the rear board
cage assembly rail,

5. Remove the Main Memory board (figure 5-5) from Motherboard slot #1 by
lifting the snaplocks to free the board from the Motherboard connect-

ors. Once the board is free of the connectors, ease it straight up
in the board guides and out of the board cage.

6. After checking the memory size switch settings on the new board as
shown in table 5-2, insert the Main Memory board in the board guide
and lower it to the Motherboard connector.

Table 5~2. VS-15 Main Memory Size Select Switch

MEMORY SIZE

SW. NO. 1 2 3 4 (IN BYTES)

ON | ON ON OFF | 256K (Min)

ON | ON OFF | OFF | 512K

ON | OFF | OFF | OFF | 1024k (Max)

5-6 729-1404
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NUTE

Switch #5 1s not used and 1s always OFF.

7. Make sure the board edge connectors are lined up with the Motherboard
connector slots and the snaplock tabs are under the top rails.
8. Push down on the snaplocks to seat the board in the Motherboard.
CAUT1ON

DO NOT USE EXCESS1VE FORCE WHEN PUSHING DOWN ON ‘1HE SNAPLOCKS.

MAIN
-MEMORY
SIZE
SELECT
SWITCH

B O33Rt Fyny 2o

Figure 5-5. 210-7900 Main Memory board
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5.3.2.4.2 210-8305 CPU board Kemoval and Keplacement
1. Remove the CPU board (iigure 5-6) irom Motherboard

scribed in 5.3.2.4.1. (Be caretul the snaplock tabs
two top corner chips on the CPU.)

2. Install the new CPU board as described in 5.3.2.4.1

Figure 5-6. 210-8303 CPU Board

5-8

slot #2 as de-
don't damage the

Bt Ry 2o
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210-8358 BP Board Removal and Replacement

Before removing the BP board (figure 5-7) from Motherboard slot #3,

disconnect the 34-pin connector from J1 and the 26~pin connector from
J2.

CAUTION

The 34-pin connector from J3 of the BP board to
the Shugart SA455 Diskette Drive may not be key-
ed. To avoid damage to the Diskette Drive upon
reinstallation of the BP board, make sure of the
orientation of the connector (pin 1 toward the

front of the main frame) before removing the
cable from J3.

Remove the board as described in 5.3.2.4.1.

Check the jumpers (figure 5-8) on the new BP, make sure that all of
the BP Software Switches (figure 5-7 and table 5-3) are in the OFF
position and install the board as described in 5.3.2.4.1. All

switches must be OFF for normal operation of power-up diagnostics and
system initialization.

4, Reconnect all cables. (Refer to table 5-4.) Remember to connect the
34-pin connector to J3 of the BP with pin 1 toward the front of the
main frame.

NOTE
Cables for all boards should be reconnected with
pin 1 toward the front of the main frame.
Table 5-3. VS-15 BP Software Switch Settings
SWITCH # PURPOSE (WHEN ON) NORMAL POSITION
8 Diagnostic mode. ON to read other switches OFF
7 Bypass Core Diagnostic OFF
6 Bypass Core Diagnostic & Diagnostic Monitor OFF
5 Loop on Core Diagnostic OFF
4 Loop on error OFF
3 On = 4Mhz clock to 8086 microprocessor OFF
Off = 8Mhz clock to 8086 microprocessor
2 Data RAM clock (fast) OFF
1 Data RAM clock (slow) OFF
729-1404 5-9
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J3

J1
34-PIN
CABLETO

34-PIN ~FRONT PANEL

CAB

LE

TO FLOPPY J2

Ja
NOT USED

7

SOFTWARE

SWITCH

PPy |
: .

N S Sy x

Y e el

Figure 5-7.

CABLETO
REMOTE
DIAG. CONN

%
Vool

Do 0e et

210-8358 Bus Processor board

DN,

' B-01368-FYB4-24

BATTERY
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_ I
Ja J3 J2 J1
*—o o
g J5
J7 I I J6
[ ]
$ 2

°
°
@ o
i I J15
| [ ]
w SRR R P
| I J8 ° °

[ ]
na
| [ ]

IJ13

m I
» B-01388-FY84.13

Figure 5-8. 210-8358 Bus Processor
Connector and Jumper Locations
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lable =340 VS=15 Internal Signal Cable Connections ‘II’

(O BOARD T CONNECTOR T CONRECTOR PE ™ T CORNECTOR ]~ 1 itk
[ TTO-8358 J1 | 34-pin conn. ST ] zu=snl s Front |
Panel | ~
" J2 26=-pin conn, RS232 Rear pancl
" Jo J4=pin conn. J1 Diskette bDrive
" Jd 50-pin " Not used
~ffb—f§66“rm“_—jf ~_34—pin conn. BNC/'INC Rear pancl -;
" i J; " " " " " " "
" \ J"J " " " " " " "
" i J5 " " " " " " "
010-8616 r J3 BA-Ein conn. BNC/TNC Rear panel 7
" | J4 " " " " " " "
" : Jf) " " n " " " "
" [ 716 " " " " " " "
210-8362 J1 20-pin B conn. J2 33 Meg Dr #2
" J2 " " B " J2 " " " {fl
J3 34-pin Daisy A Jl "o "M #2 to #l
210-8312 J1 60-pin A conn. Pl 76 Meg Drive
" 32 34-—pin B " P2 noon "
210-8337 J1 40-pin conn. RS449 Rear Panel
" J13 20-pin conn. X.21 " "
" J2 26-pin conn, RS232 " "
" J3 " " " RS366 " "
| " J4 20-pin conn. Display TC Front Panel
| 210-8637 J2A 26-pin conn. RS232 Rear Panel
" J3A " " " 1{8366 " "
" J13A 20-pin conn. X.21 " "
| " J2B 26-pin conn. RS232 " "
. " J3B " " n 1{3366 " "
" J13B 20-pin conn. X.21 " "
" Sl & s2 l6-pin conn. Display TC Front Panel

Table 5-5. VS-15 Internal Power Cable Connections

PC BOARD CONNECTOR CONNECTOR TYPE CONNECTOR PC BOARD
210-8611 Jl, 2, 4-pin dc connectors J3 33 Meg Drive(s)
Switching J3 (parallel). Note. J2 Diskette Drive
Power J4 9-pin dc P3 76 Meg Drive
Supply J5 6-pin dc J31 210-8607 Mthbd.
J8 10-pin ribbon J30 210-8607 "
210-8612 Fan 2-pin ac Rear fan panel
Switching .5V Bus Cable, #8 wire, white J28 210-8607 Mthbd.
P/S "~ 3V Bus | Cable, #8 wire, black J29 210-8607 " .
NOTE

1. Actual switching power supply connections may
vary depending on system configurations.

2. Refer to figure 4-8, VS-15 Interconnection
Diagram.

5-12 729-1404
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DA Circuit Board Removal and Replacement

e are five different device adapters (DAs) used in the VS-15. The
and replacement procedures for the different adapters are given in the

order in which they are found in the Motherboard. (Figure 5-4.) DAs are

assigned

to the Motherboard slots on a priority basis, as follows:

Table 5-6. VS-15 Recommended Adapter Placement

1/0

DA# MOTHERBOARD SLOT ADAPTER TYPE WLI P/N

A 25V25 SIO 210-7906

25V37 Intelligent SIO | 210-8616

25V51 33 Meg. Disk 210-8362 |

25V50-0 76 Meg. Disk 210-8312

Optional

Optional

25V76-1A Telecomm. 210-8337

MO | SN = |
OOl &

25V76-2A Telecomm. 210-8637

5.3.2.5.

729-1404

NOTE

Either the SIO DA or the ISIO DA may be installed
in the VS-15, but not both. Also, either the 33
Megabyte Winchecter DA or the 76 Megabyte SMD DA
may be installed, but not both.

1 210-7906 SIO DA Removal and Replacement

Press the green Control Mode button. This prevents any disk I/0
command in process from being halted prior to completion.

Power down the main frame by depressing the ac power On/Off switch to
the 0 position.

Remove the top cover as described in paragraph 5.3.2.1.

Each DA is held in place by .two snaplocks. One snaplock tab fits
under the top edge of the front board cage assembly rail. The other
tab fits under the top edge of the rear board cage assembly rail.
Remove all connectors from the top of the Serial I/0 Device Adapter
(figure 5-9) in Motherboard slot #4 (I/ODAl). Note the position of
all connectors for later reassembly.

Remove the device adapter from Motherboard slot #4 by lifting the
snaplocks to free the adapter from the Motherboard connectors. Once
the adapter is free of the connectors, ease it straight up in the
board guides and out of the board cage.

Check the jumpers (figure 5-10) on the new device adapter and install
the adapter in Motherboard slot number #4. Insert the adapter in the
board guide and lower it to the Motherboard connector.

Make sure the adapter edge connectors are lined up with the Mother-
board connector slots and the snaplock tabs are under the top rails.
Push down on the snaplocks to seat the adapter in the Motherboard.

CAUTION

DO NOT USE EXCESSIVE FORCE WHEN PUSHING DOWN ON THE SNAPLOCKS.

5-13
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10. Reconnect all cables.

NOTE

Cables for all boards should be reconnected with
pin 1 toward the tront ot the msin irame.

34-PIN
CABLESTO
BNC/TNC J2 =DEVICE 0-7
REAR PANELS J3 =DEVICE 8-15

J4 =DEVICE 16-23
J5 = DEVICE 24-31

B TTIT T
" sarisess

[ Y™

AR E
13

fee .
4o ¢ e - e
.
> BIE11828  Bececess hidd
-
ocsene
o

Cnntes o
snatitaste
e

et s B -
Sevesvesasnses M

‘ llll’;ll‘ PR iiiititit]

<
recana
P e

B D136k Fraa o

Figure 5-9. 210-7%06 Serial 1/0 Adapter
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J5 Ja J3 J2
DECODE
“04XX"
I.I..I
DRI 643210
.Jpg. LN ...JP7
BPINT
13  FXRX NN
16 107 4 1 DGS 543210
(NN XN N (N NN
I I spo
o0 1.20. 00000

Figure 5-10.

Connector and Jumper Locations

B-01368-FY84-3

210-7906 Serial 1/0 Adapter
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5.3.2.5.2 210-8616 1510 DA Removal and Replacement

L. Remove all connectors from the top oif the Intelligent Serial 1/0
Device Adapter (figure 5-11) in Motherboaru slot 4 (1/UDAl). Note
the position ot all connectors ior later reassembly.

2. Kemove the device adapter as previously described in 5.3.2.5.1.

3. Check the jumpers (tigure 5-12) on the device adapte. and install the
new adapter in Motherboard slot #4 as described in 5.3.2.5.1.

4. Reconnect all cables.

34-PIN CONNECTORS.
TO BNC/TNC REAR PANEL J3 = DEVICEO-7
J4 = DEVICEB-15
J5 = DEVICE 16-23
J6 = DEVICE 24-31

DIAGNOSTIC
LED

B 0 3RB-FYK.¢ .

Figure 5-11. 210-8616 Intelligent Serial 1/0 Adapter

5-16 729-1404




MAINTENANCE

| J6 1 [ J5 | | s [ J3 1

* DECODE
BPINT BPINT BPINT “04XX" MGS MRI DGS DRI
20 o 10 o 0o® o ~—e o® o 0o® o o® o o® o
50 © 40 © 30 © o o 10 © 10 © 10 © 10 @
ge o 70 © 6® © *—e 20 o 20 © 20 O 20 o
11 0—0 100—@ 9 —@ e o 3 0—@ 3 —0 3 —o 3 —o
140 © 130 © 120 @ e o 40 © 40 O 40 O 40 O
17%pg"  16%p,°  15%p¢° w5 5% 5 %es® 5% 5%°
* STANDARD CONFIGURATION. OTHER POSSIBLE CONFIGURATIONS.
DECODE DECODE DECODE DECODE DECODE
“01XX" “02XX" “03XX" “05XX" “06XX"
e o o—o —e O O e o o o e o o o ~—e o o
—e O o e o o—o —e o o ~—e O o e o o o
—e O o e o o o e O o—° ~—e O o e o o o
e e o o 0 o o ~—d o o e o o o —e o o
—e O o *~—eo O O ~—e O O e o o—o e o o o
® e O o e o o ® e e o o *r—e ([ ] ® *~—e 6—0
JP5 JP1-4 JPS JP1-4 JP5S JP1-4 JPS JP1-4 JP5 JP1-4
& 6-8 & 6-8 & 6-8 & 6-8 & 6-8

B-01368-FYB4-2

Figure 5-12. 210-8616 Intelligent Serial 1/0 Adapter
Connector and Jumper Locations
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5.3.2.5.3  210-8362 Winchester DA Removal and Replacement ‘

1. Remove all connectors from the top of the Winchester Device Adapter
(figure 5-13) in Motherboard slot #5 (I/ODA2). Note the position of
all connectors for later reassembly.

2. Remove the device adapter as previously described in 5.3.2.5.1.

3. Check the disk drive type/max1mum number of heads switches SWl and
SW2 (figure 5-13), and jumpers (figure 5-14) on the new device
adapter and install the adapter in Motherboard slot #5 as described

in 5.3.2.5.1. (Both switches are set 1dentically.) .
4, Reconnect all cables.

J3 J2 ’ J1
34-PIN 20-PINB 20-PINB-
~ ACABLETO CABLETO CABLETO
DRIVES1& 2. "DRIVE #1 DRIVE #2

l

.~ 'l‘
(Xl

X u"w .

i o [ L] e
S *"'«rammmnmmmmw""""* .

B-Q1368-FYB4 26

Figure 5-13. 210-8362 Winchester Disk Device Adapter
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*DECODE
BPINT ‘ﬂzxw’ MGS MRI DGS
12 7 7 12 7 12 7
oIoooo I II .I0.00 010000 010000
o000 o0 000000 000000 000000
JP9 JP6 JP8 JP7

—7
’ ‘ *STANDARD CONFIGURATION. OTHER OPTIONAL CONFIGURATIONS:
| ° 0000
| DECODE I I I I
| “01XX"
| °
: J 4. 8&
| 060660
DECODE I I I I
“Oaxx”
e0dooce
JP4-8 & JP9
DECODE I I 66600
“04XX ° l ceo

[ A J
JP4-8 & JP9

e o1 I p

“05XX” (X ) 00000
JP4-8 & JPY

.QO e o000
DECODE °e
“0BXX”

(N ©0 000
JPG JP4-8 & JP9
‘ Figure 5-14. 210-8362 Winchester Disk Device Aaapter

Connector and Jumper Locations

729-1404
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5.3.2.5.3.1 210-8312 SMD DA Removal and Replacement

1. Remove both connectors from the top of the SMD Device Adapter (figure
5-l4a) in Motherboard slot #5 (I/ODA2). Note the position of all
connectors for later reassembly.

2. Remove the device adapter as previously described in 5.3.2.5.1.

3. Check the disl drive device type switch SW1 (figure 5~14b), and jump-
ers (figure 5-1l4c) on the new device adapter and install the adapter
in Motherboard slot #5 as described in 5.3.2.5.1.

4, Reconnect all cables.

J2 J1
34-PIN CONNECTOR. 60-PIN CONNECTOR.
DRIVE #0“B" CABLE “A" CABLE

. St ia e
) va

DRIVE T
SELECT oo
swi i,
%
£
i
B-01633-FY85 .4
Figure 5-14a. 210-8312 1-Port SMD Disk Device Adapter
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DRIVE O
TYPE

Figure 5-14b.

T
o i
Y

- |13 | -

sC_ IR
] .
4 s
sC

L178

SMD Disk Device Adapter.

10 = N Wi

Disk Device Type Switch Setting For 76 Megabyte Drive.

MAINTENANCE

BPINT BPINT
e6® © ®

7

3 0—9 4 9

0®_ o 10
JP8 JP7

I 92 J] o
MGS
30 o
20 o
1 —0
0 _o
JP4
DECODE MRI DGS DRI
“02Xxx* 30 & 30 & 30 o
>—e . 20 O 20 o0 20 o
® & 10— 10— 00—
G 0® o 0®_ o 0 o
JPG JPS JP2 JP1

Figure 5-1l4c.

SMD Disk Device Adapter

Connector and Jumper Locations
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5.3.2.5.4  210-8337/8637 TC DA Removal and Replacement

1. Remove all connectors from the top of the l-port 210-8337-A Telecom-
munications Adapter (figure 5-15) or 2-port 210-8637-A Telecommunica-
tions Adapter (figure 5-16) in Motherboard slot #9 (I/O0DA6). Note
the position of all connectors for later reassembly. (Note the pos-
ition of all cables on the boards that are already installed in the
system. Some of these cables may have to be removed to allow removal
and replacement of the Telecommunications Adapter.)

2. Remove the device adapter as previously described in 5.3.2.5.1.

3. Check the settings of the 8-position Address/Status switch(s) SWl

(1-port) and SW1 and SW2 (2-port). (See figures 5-15, 5-16, and
5-17, and table 5-7.)

Ja4
20-PIN CONNECTOR.
FRONT PANEL '

J1 J13 J2 J3
40-PIN CONNECTOR. ~ 20-PIN CONNECTOR. 26-PIN CONNECTOR. 26-PIN CONNECTOR.
RS449 X.21 RS-232 RS336

y/

3 ERN

Lo L e
;N S .
W

)

.’3 . . : : ' : I
D Sclie fc s e f fho o g
e . _‘: R " ’ Cow

Figure 5-15. 210-8337 1-Port Telecommunications Aaapter Brotasa-rvede
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CHAN. 2
S§2
16-PIN
CONNECTOR

FRONT

PANEL CHAN. 1

J3A
26-PIN CONNECTOR.
RS-366
CHAN. 1
J2A

26-PIN CONNECTOR.

PIN1

s
'~
b B
:
s
3
3
b

SwW1
CHAN. 1

Figure 5-16.

729-1404

CHAN. 2
J2B
26-PIN
CONNECTOR.
CHAN. 1 RS-232
J13A

20-PIN CONNECTOR

X.21

MAINTENANCE

CHAN. 2
J138
CHAN. 2
138 20-PIN
26.PIN CONNECTOR
CONNECTOR X.21
RS-366

PIN 1

16-PIN
CONNECTOR

FRONT

PANEL

Sw2
CHAN. 2

B.O1578-Fyya 4

210-8637 2-Port Telecommunications Adapter
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OPEN CLOSED

[« TRN] K=ak A%, 11 o [OC) I ) o

Figure 5-17. 210-8337/8637 Telecommunications Adapter.
Address/Status Switch SW1/SW2

NOTES

1. SW1l is for l-port TC adapter and SWl and SW2
are for 2-port TC adapter.
2. All switches should be off unless the 64K

byte RAM option or the X.21 Interface option
have been ordered.

Table 5-7. SW1/SW2 Address/Status Switch Settings

SWi SWITCH NAME PURPOSE (WHEN ON) NORMAL POSITION
1 Loop on Bit Repeat TC DA test sequence OPEN (OFF)
2 Ext. Loopback To support external RS232 OPEN {OFF)

loopback connector
3 lLoop on Error Repeat any test in error OPEN (OFF)
4 Stop on Error Holds error code in 1C DA OPER (OFF)
LED display. Needs SW3 ON
5 Bypass Power-up | Bypass all power up tests OPEN (OFF)
6 Loop On Test Repeat current TC DA test OPEN (OFF)
7 X.21 Option Supports X.21 interface OPEN (OFF)
8 128K Option Supports 128K byte OPEN (OFF)
TC DA memory

4, Check all address selection jumpers as shown in figures 5-18, 5-19,

and 5-19a. Make sure that no TC DA addresses conflict with other DA
addresses.

Device Address for a single TC DA = 06xx.
Device Address for a second TC DA = 05xx.
Device Address for a third TC DA = 03xx.

5-22 729-1404




MAINTENANCE

I == =]
* DECODE
“06XX"
e o
e o
*—
&—9
*~——e
o o
JPS
Bl 'NT BPINT BPINT MGS MRI DGS DRI
17— 16 —@ 15 0—0 5 0—O 5 —9 5 —@ 5 0—@
‘ 20 ¢ 10 6 0 @ 0 e 0 6 g0 0 .0 o
| 140 © 130 © 120 o 40 O 40 O 40 O 40 O
| 50 & 40 © 30 @ ;0 6 10 O .0 0 q0 o
110 @ 100 © 90 o 30 O 30 o 30 o 30 o
| ge © 7 © 6® O 20 o 20 o 20 o 20 o
i JP12 JP11 JP10 JP9 JP8 JP7 JP6
' * STANDARD CONFIGURATION USED WHEN SYSTEM HAS ONLY ONE TC DA.
OTHER POSSIBLE CONFIGURATIONS,
DECODE DECODE DECODE DECODE
"01XX" “02XX" “03XX" “05XX"
~e O o e O o o ~—e o o ~—e O o
—e o—o —e o o ~—e o o o o o o
e o o o ~—e O o e o o o e o o—9
e ¢ o o e o6 o—o e 6 o o ~—e O o
e o o o —e O o ~—d 0 o o O o o
~—e O o e o6 o o e o o—o —e o o
JPS JP6 JP5S JP6 JPS JP6 JP5 JP6

THRU 12 THRU 12 THRU 12 THRU 12

B-01368-FY84-1

Figure 5-18. 210-8337 1-Port TC Device Adapter
‘ Connector and Jumper Locations

729-1404
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Lv2a | [ 93a | [ n3a J | 28 | [ v | [ 3 |

DECODE
BPINT BPINT BPINT "0BXX" MGS MRI DGS DRI
170—8 15— 156—e }] 552 s s se—e
20 © 10 © o® 9 0o® o 0o® o o o o® o
140 © 30 o 20 O o o 40 O 40 O 40 © 40 ©
50 ®© 20 © 30 @ ® 6 106 6 10 06 10 0 ,0
110 © 10 © 90 O ® z 30 © 30 © 30 o 30 o
°
8%08 7 %07 € %oe %os  2%0¢ 2%0r  2%2> 2%
DECODE DECODE DECODE DECODE
“01XX" “02XX" “03xXX" “05XX"
[ ] [ ] ® [ ] I ® o [ ] [ ] [ ® ® [ ] I o [ ]
[ ] [ ] *r—e [ ] [ ) [ ] ® [ ® [ ] [ ] [ ] [ ]
: I ® [ ] [ I [ ] [ ] I x [ ] [ ] I ® *—9
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Figure 5-19. 210-8637 2-Port TC Device Adapter
Connector and Jumper Locations (Rl Version)

5. Install the new device adapter in Motherboard slot #9 as described in
5.3.2.5.1.
6. Reconnect all cables.
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Figure 5-19a. 210-8637 2-Port TC Device Adapter
Connector and Jumper Locations (R2 Version)
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Figure 5-20. 1nside view ot Front Panels
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5.3.2.6 Front Panel Removal

lhe 210-8613 Front Panel board (iigure 5-21) is mounted below the Diskette
Drive. 71o remove the Front Panel board:

1. Power down the main {frame by depressing the ac powcr Un/0UL1 switch Lo
. . .
the 0 position.
2. Remove the top, iront, and side covers (paragraphs 5.3.2.1, 5.3.2.2,

and 5.3.2.3).
3. Remove the Front Panel-to-BP cable irom Jl ot the LP.
4. Remove the 6-pin cable from J2 on the kront Panel.

5. kemove the two nuts holding the panel to the chassis behind the panel.
6. Remove the board.

5.3.2.7 Front Panel Replacement

Reinstall the Front Panel by reversing the above proceaures.

B OV3RH FYKA DK

B8-01368-FYB4-29

Figure 5-21. Front and Kear View of 210-8613
Front Panel board
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Keylock Assembly Removil

’ The 279-0607 Keylock Assembly (figure 5-22) is mounted below the Front
Panel board. To remove the Keylock Assembly:
L. Power down the main trame by depressing the ac power On/Oif switch to
Y the 0 position.
2. Remove the top, tro:t:, and side covers. (Paragraphs 5.3.2.1,
5.3.2.2, and 5.3.2.3).
3. Remove the 6-pin cable conunector from JZ on the Front Panel.
4. Remove the two nuts holding the Keylock Assembly tn the chassis irom
behind the assembly.
5. Remove the assembly.
5.3.2.9

Keylock Assembly Replacement

Reinstall the Keylock Assembly by reversing the above procedures.

729-1404

6-PIN
CONNECTOR

B-01368-FYB4.30

B-01368-FY84-31

Figure 5-22. Front ana Rear View of 279-0607
Keylock Assembly
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5.3.2.10

TC DA Front Indicator/Control Panel Removal

The 210-7785 TC DA Front Indicator/Control Panel board (figure 5-23) is
mounted beneath the Keylock Assembly. To remove the board:

1.

N

[ )NV, N & OV

5.3.2.11

5-28

Power down the main frame by depressing the ac power On/Off switch to
the 0 position.
top, front, and side covers. (Paragraphs 5.3.2.1,

Remove

5.3.2.2, and 5.3.2.3).

Remove
Remove
Remove
Remove

the

the l6-pin cable from J1 on the panel.
the two nuts holding the panel to the chassis behind the panel.
the panel.
the board.

Figu

BNORALLN- f

e TN

5-23.

» -r‘ED
U

C o B.0136K FYR 42

LA

Front and Kear View of 210-7785

lelecomm..1cations Adapter lndicator/Control Panel
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Motherboard Removal

Removal of the 210-8607 CPU Motherboard should be dome only 1t it has been
determined conclusively that the problem is in the Motherboard. The tollowing
steps describe the procedures involved in removing the VS$S-15 Motherboard.

CAUTI1ON

When reinstalling the Motherboard, make sure no
conductive (metal) parts of the Motherboard come
in contact with the f{rame. This could cause a
short to ground on the Motherboard resulting in
damage to CPU or 1/0 boards when power is applied.

To remnve the Motherboard: (Figures 5-24 and 5-25.)

729-1404

Press the green Control Mode button. 7This prevents any disk 1/0
command in process from being halted prior to completion.

Power down the main frame and unplug the power connector {irom the
power source receptacle.

Remove the top and front covers (paragraphs 5.3.2.1 and 5.3.2.2).

Note the position of all cables on the circuit boards for later re-
acsembly and then remove all hoard cables.

Remcve all circuit boards. (Paragraphs 5.3.2.4 and 5.3.2.5.)
Discounect the 10-pin ribbon cable connector from J30 and the b6-pin
dc connector from J31 at the ifront oi the Motherboard. Do not remove
the two dc power cables (+5 Volts and +/- 0 Volts) at the tront ot
the Motherboard at this time.

Remove the cable clamp securing the +5 Volt cable and +/- 0 Volt
cable to the front of the main frame.

Remove the two 5/16 inch Whiz Lock bolts that secure the iront of the

board cage assembly to the firame.

J28 / .
+5 VOLTS

J29
+/0VOLTS

Bt 3B FYra ¢

Figure 5-24. Motherboard Powér Connectors
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9. The rear of the board cage assembly 1s attached to the {rame by (wo
studs seated 1n slots in the trame. Pull the entire board cage ass-
embly forward slightly and lift up on the rear ot the cage Lo ¢isen-
gage the studs from the slots. ‘lhen pull the entire board cage ass-
embly forward about 6 inches.

10. Make sure Lhat the white #b dc power cable 1s labelea +5 Volts anu
the black #8 dc power cable 1is labeled +/- 0 Volte. Kemove the two
Whiz Lock bolts securing the +5 Volt cable to Jz§ and the +/-0 Volt
cable to JZ29 at the tront ot the Motherboard. ‘lhe two bolts arc
secured by Whiz Lock nuts under the Motherboara. kemove the Whiz
Lock bolts while holding the Whiz Lock nuts under the Motherboard.

11. With all bolts, nuts, and cables removed, grasp the board cage ass-
embly and pull it forward and out of the main ftrame.

12. Set the cage assembly out on the floor or on a table.

13. Remove the four hex bolts from the bottom of the right side ot the
card cage and the iour hex bolts {rom the bottom oif the lett side ol
the card cage. Remove the Motherboard anu the base plate.

14. Remove the 30 Phillips screws {rom the top ol the motherboard ana
lift the Motherboard irom the base plate.

5.3.2.13 Motherboard Rggl@cement

To replace the Motherboard:

1. To reinstall the Motherboard, reverse the above procedure.

2. Make sure that all screws and nuts are reinstalled in their proper
locations, and that all wires and cables are installed correctly.

3. Make sure that no metal part of the Motherboard makes contact with
the main frame board cage assembly (see CAUT1ON above).

4. Reinstall all circuit boards (paragraphs 5.3.2.4 and 5.3.2.5.) as

shown in figure 5-4 and make sure that all board cabling is installed
correctly.

B-01368 Fy#d 34

Figure 5-25. Motherboard
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Power Supply Removal

WARNING

% *
* DO NOT OPEN THE SWITCHING POWER SUPPLY UNDER ANY *
* CIRCUMSTANCE. EXTREMELY DANGEROUS VOLTAGE AND *
* CURRENT LEVELS (IN EXCESS OF 300 VOLTS DC AND UN *
* LIMITED CURRENT) ARE PRESENT WITHIN THE POWER SUPPLY. *
* *
* DO NOT ATTEMPT TO REPAIR THE SWITCHING POWER *
* SUPPLY; IT IS FIELD REPLACEABLE ONLY. *
* *
* AFTER POWERING THE UNIT DOWN AND DISCONNECTING THE AC *®
* POWER CONNECTOR FROM THE POWER SOURCE RECEPTACLE, *
* ALLOW ONE MINUTE BEFORE REMOVING THE POWER SUPPLY TO *
* PROVIDE ADEQUATE TIME FOR ANY RESIDUAL VOLTAGE TO *
* DRAIN THROUGH THE BLEEDER RESISTORS. *

"
;{.

Fededededededede e ok e A dedededo vk dedodede e v dedlevedede de de ek de de Yo st e dede e dede el Yk de e de e e ket

emove the 279-0608 Switching Power Supply: (Figures 5-26 and 5-27.)

The power supply is located to the right of the internal disk drive.
Power down the main frame and unplug the power connector from the
power source receptacle.

Remove the top, front, and right side covers (paragraphs 5.3.2.1,
5.3.2.2, and 5.3.2.3).

Remove the ac power input cable at the rear of the main frame.

Remove the cable clamp securing the +5 Volt cable and +/- 0 Volt cable
to the front of the main frame.

Unscrew the spring loaded thumbscrew securing the front of the power
supply to the main frame base plate and pull the power- supply forward
about 4 to 6 inches.

Remove the quick-disconnect ground wire from the front of the power
supply.

Make sure that the white #8 dc power cable is labeled +5 Volts and the
black {#8 dc power cable is labeled +/- 0 Volts. Remove the +5 Volt
and +/- 0 Volt cables from the power busses at the front of the power
supply.

Remove the following connectors from the front of the power supply.
The connectors are keyed to ensure proper reinsertion.

a. Two-pin fan connector from fan jack.

b. Ten-pin ribbon connector from J8.

c. Six-pin dc connector from J5.

d. Four-pin dc connectors from J1, 2, and 3.

NOTE

Actual connections at J1l, J2, and J3 may vary
depending on system configurations.

PR
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10. Carefully pull the power supply forward and out of the main irame. ‘

R46
-5V
ADJUST

" R23
+5V
ADJUST

|

B-013G8 FYB4.35 '

THUMBSCREW

Figure 5-26. Switching Power Supply (Left Side View)
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J8

R28
+12V
ADJUST

J§
R19
-12v
ADJUST

| ‘ : ' Ja
@ . I s

B-01368 FYB4-36

Figure 5-27. Switching Power Supply (Right Side View)
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5.3.2.15 Power Supply Replacement .
NOTE
After reinstalling the power supply, the dc volt- -

ages should be checked., If the dc voltages are
not within operating limits (table 5-8), the
switching power supply must be adjusted. '

1. To reinstall the power supply, reverse the above procedure.

2. After making sure that the ac power On/Off switch is in the 0 posi-
tion, plug the main frame power connector into the power source
receptacle.

3. Perform the following in the sequence given:

a. Depress the ac power On/Off switch to the 1 position.

b. Make sure that the fans and the internal disk drive motor are
turning. The Power On LED on the Front Panel, and the HEX Display
LEDs should also be lit after the ac power ON/OFF switch has been
pressed. If the HEX Display LEDs go out after 2 seconds, there is
a problem with the dc voltage compare circuit in the power supply.

4. Using a digital voltmeter, check the voltages at the Motherboard test
points (figure 5-28).

5. With a nonmetalic adjustment tool, adjust the voltage(s) to within the

operating limits. (See figures 5-26 and 5-27 for the locations of the
adjustment pots.)

lable 5-8. DC lest Point Voltages

TES1 POLNT | VOLLS OPEKATING LIMITS AC KIPPLE LIMILS
1P1 +/-0 +/ -0V 35mV KMS or 50mV PK-to-Pk|
1p2 +5.0 +4.95V  to +5.030V 35mV KMS or 5UmV Pk-to-Pk
1P3 -2.0 -4.95V  to -5.05V 35mV_KMS or SUmV Pk-to-Pk
1P4 +12.0 [ +11.9V to +1z.1V 35mV KMS or 50mV PK-to-PK |
TTARs ] -12.0 | 119V to -12.1V | 35uV Ku5 or_50mV_PK-Lo-PK ]
- - -
PR : i .
- ] A7) @
“~ N \ ~N
N
z * o a s @
T :ll R :h’ x‘
——- -
{ - -
‘ i

B-01368 84

Figure 5-28. Motherboard Voltage lest Points
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33 Megabyte Winchester Disk Drive Removal

‘ To remove a drive:

729-1404

Power down the main frame by depressing the ac power On/Off switch to
the 0 position.

Remove the top and front covers (paragraphs 5.3.2.1 and 5.3.2.2).
Winchester drive #l is always the bottom drive and drive #2, if in-
stalled, is the top drive. The A and B signal cables, dc power ca-
ble, and quick-disconnect ground wire are connected to the front of
the drive(s). (Figure 5-29.) Note the locations of the connectors
for reinstallation and remove the following connectors from the front
of the disk drive(s). The connectors are keyed to ensure proper
reinsertion.

a. A signal cable(s) from Jl.

b. B signal cable(s) from J2.

c¢. Four-pin dc power cable(s) from J3.

d. Quick-disconnect ground wire(s) from the ground terminal lug.
Unscrew the spring loaded thumbscrew securing the front of the
drive(s) chassis to the main frame base plate. Slide the entire
chassis forward and out of the cabinet.

Remove the four Phillips screws (two on each side) securing the drive
to the drive chassis. (Figure 5-30.)

Carefully slide the drive out of the chassis.

CAUTION
Be careful when removing the drive from the chas-

sis. The logic PC board is on the bottom of the
drive,

5-35
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33 MEG.
WINCHESTER
DRIVE #2

B CABLE
(J2)

QuICK
DISCONNECT
GROUND

33 MEG.
WINCHESTER
DRIVE #1

B CABLE
(J2)

QuICK
DISCUNNECT
GROUND

THUMBSCREW

NOTE

Pin 1 (red stripe) of the A and B signal cables
faces right when viewed from the chassis front.

Figure 5-29. 33 Megabyte Winchester Disk Drives (Front View)
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' 33 MEG.
WINCHESTER {.
DRIVE #2.

PHILLIPS
SCREWS

i 33 MEG.
‘ " WINCHESTER
: DRIVE #1

B 01368 FY84.39

Figure 5-30. 33 Megabyte Winchester Disk Drives (Right Side View)
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5.3.2.17 33 Megabyte Winchester Disk Drive Replacement

To replace a drive:

1. Before installing the drive, check the options jumpers and the ter-
minator IC of the Winchester Drive PC board. They should be as fol-
lows. (See figure 5-31.)

a. 'Mask Servo Wedge" selected. (Top two pins jumpered at E7.)

c. Drive Select to the appropriate DS pin. If the drive is to be
#1, install the jumper on DSl; if the drive is to be #2, install
the  jumper on DS2. DO NOT jumper pin A. This will cause the
drive to be selected constantly.

e. A 220/330 ohm terminator pack at location RN3 of last drive in
the A cable chain, Drive #1.

e
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Figure 5-31. 33 Megabyte Winchester Drive Jumper Options

2. Carefully slide the drive into the chassis and reinstall the four
Phillips screws.

3. Slide the entire chassis back into the cabinet and secure the spring
loaded thumbscrew to the main frame base plate.

4, Reconnect the signal and power cables to the front of the drive as
follows: (Refer to tables 5-4 and 5-5.)
a. For one drive, connect the end of the A cable to J1l of drive #1.
b. For two drives, the A cable is daisy chained from the 210-8362 DA

board to Jl of drive #2 and then to J1 of drive #1.

c. There is a separate B cable from the DA to J2 of each drive.
d. Reconnect the quick-disconnect ground wire.
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76 Megabyte Disk Drive Removal

‘ To remove a drive:

729-1404

Power down the main frame by depressing the ac power On/Off switch to
the 0 position.

Remove the main frame top and front covers (paragraphs 5.3.2.1 and
5.3.2.2).

Make sure the drive has stopped turning, then remove the A and B
signal, and dc power cable are from the front of the drive. (Figure
5-32.) Note the orientation of these cables for reinstallation.
Unscrew the spring loaded thumbscrew securing the front of the drive
to the main frame base plate. Slide the drive forward and out of the
cabinet.

CAUTION

The drive weighs approximately 30 pounds
(14 kilograms).

Lock the spindle and carriage into their shipping position by moving
the red Spindle/Carriage Lock Lever on the rear of the drive (figure
5-33) to the right, push it down as far as it will go, and then move
it to the left into the Lock position.

NOTE

The 76 megabyte disk drive will be repaired by
replacing individual printed circuit board assem-
blies. (Refer figure 5-36 and the 76 Megabyte
NEC Disk Drive Maintenance Manual, WLI P/N
729-1452.) Do not order or replace the complete
disk drive.
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Figure 5-32.
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76 Megabyte Disk Drive
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76 Megabyte Disk Drive (Rear View)

Figure 5-33.
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5.3.2.19 76 Megabyte Disk Drive Replacement

To replace a drive: ‘

1, If a new drive is been installed, check the terminators, and the

"Installation Mode, the Control Mode, and the Number of Sectors

switches on the Logic/Servo PCB in the drive as follows:

a. Lay the drive down on its left side, with the red Spindle/Car-
riage Lock Lever toward the front.

b. Remove the two Phillips screws (figure 5-34) from the upper right
corner and the lower left corner of the right side cover. Care-
fully lift off the cover.

c. Remove the three signal cables from P55, P53, and P41 on the top
of the Logic/Servo board (figure 5-35). Note the positions of
the cables for reinstallation.

d. Remove the two Phillips screws from the upper left corner and the
lower right corner of the board. Carefully tip thc¢ board to the
left so that the component side is facing up. There is a single
ground wire and a 2-wire cable still connected to the board.

e. Check each of the three switches as shown in figure 5-35. They
must be set as shown in the figure. The Number of Sectors and
the Control Mode switches have clear plastic covers that must be
removed before the switches can be set. Make sure to put the
covers bacx on before reinstalling the board.

f. Before reinstalling the board, make sure that the four termina-
tors shown in figure 5-35 have been removed.

g. Carefully tip the board back to its normal position, backplane
side up, and. reinstall the two Phillips screws. Make sure that
the 2-wire cable does not get caught betwecen the board and the
upper left board bracket.

h. Reinstall the three SLgnal cables and the the 9-pin power connec-
tor on the board.

i. Make sure that there are no cables in the way and carefully rein-
stall the right side cove and the two Phillips screws.

j. Set the drive back to its normal vertical position with the red
Spindle/Carriage Lock Lever facing toward the rear.

2. Unlock the spindle and carriage from their shipping position by mov-
ing the red Spindle/Carriage Lock Lever on the front of the drive
(figure 5-33) to the right, push it up as far as it will go, and then
move it to the left into the Free position.

3. Carefully slide the drive back into the cabinet and secure the spring
loaded thumbscrew to the main frame base plate.

4. Reconnect the signal and power cables to the front of the drive.
(The dc power cable goes to the 9-pin connector J4 on the switching
power supply. Figures 5-27 and 5-36.)
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INSTALLATION
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Figure 5-34. 76 Megabyte Drive (Side View)
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A CABLE 220-3332

B CABLE 220-3331

YyJ1 a2

SMD DA

P2 P1Y

210-8312-A

LOGIC & SERVO

76M-BYTE
NEC
DISK DRIVE

LOGIC & SERVO

P3

DCPOWER
CABLE
220-2206

J4

SPS 476E
SWITCHING
POWER SUPPLY
279-0608

Figure 5-36.
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LOGIC & SERVO
726-8109
READ/WRITE
726-8107
POWER AMP
726-8108
EARTHPAD
726-8111
DISK ENCLOSURE
726-8112

76 Megabyte Disk Drive Cable Interconnections

5-45




MAINTENANCE

5.3.2.20

5-46

Diskette Drive Removal

The Shugart SA455 Diskette Drive is located at the top right of the main
frame chassis. To remove the diskette drive:

Power down the main frame by depressing the ac power On/Off switch to
the 0 position.

Remove the top and front covers (paragraphs 5.3.2.1 and 5.3.2.2).
Remove the 34-pin signal connector from J1, and the 5-pin dc connec-
tor from J2 on the rear of the drive. (Figure 5-38.) The connectors
are keyed to ensure proper reinsertion.

Unscrew the spring loaded thumbscrew at the top of the drive that
secures the drive to the chassis. (Figure 5-37.)

The drive is seated between one top and one bottom rail. Slide the
drive straight out the front of the main frame.

B-01368-FY84.40

Figure 5-37. SA455 Diskette Drive
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’ 5.3.2.21 Diskette Drive Replacement

1. To reinstall the Diskette Drive, reverse the above procedure.
2. Check the jumpers on the component side of the logic PC board of the

drive. They should be the same as the drive that was removed, as
shown in figures 5-38 and 5-39.

B 01386 F Yha 1

Figure 5-38. SA455 Diskette Drive PC Board Jumpers
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SA455 Diskette Drive PC Board Jumpers
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Fan Removal

The two cooling fans used in the VS-15 main frame cabinet are mounted
horizontally on the back panel assembly of the main frame. To remove a fan:

1.

3.

5.3.2.23

Power down the main frame by depressing the ac power On/Off switch to
the 0 position and unplug the power connector from the power source
receptacle.

Remove the top cover (paragraphs 5.3.2.1).

a. If the left fan, as seen from the rear, is to be replaced, remove
only the four hex head screws securing the left fan screen and
fan to the rear panel assembly. (Figure 5-40.)

b. If the right fan is to be replaced, remove all eight hex head
screws securing both of the fan screens and fans to the rear
panel assembly,

Unscrew the two spring loaded thumbscrews from the inside top of the

fan panel.

Carefully lower the entire rear panel assembly enough to allow access

to the fans. Brace the panel in this position. Be careful of the

I1/0 cables connected to the rear panel assembly.

Disconnect the ac power connector(s) at the fan(s). (Figure 5-41.)

To replace the right fan, the left fan must be removed first through

the cutout in the top of the panel. Then, remove the right fan

through the cutout. The left fan can be replaced without having to
remove the right fan.

Fan Replacement

To install a fan, reverse the above procedure.

729-1404

B.01368-FYB4-41

Figure 5-40. Rear View of Fan Panel Assembly
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Figure 5-41. 1Inside View of Fan Panel Assembly
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. CHAPTER 6

SCHEMATICS

Schematics are not provided as part of this Stand-
ard Manual. The schematics will appear in a com-
bined VS-15/25/45 Computer System Schematics
Manual.
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CHAPTER 7

ILLUSTRATED PARTS BREAKDOWN

7.1 SCOPE

This chapter contains the illustrated parts breakdown for the VS-15 Com-
puter System. Use this breakdown for part number identification when ordering
field-replaceable components.
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Internal Signal Cable Part Numbers

FROM PC BOARD [ (CONNECTOR) | TO PC BOARD (CONNECTOR) PART NUMBER

210-8358 J1 . 210-8613 J1 Note

" J2 i Rear Panel RS2132 220-3349

" J3 , Diskette Drive J1 220-3353
210-7906 J2 i Rear I/0 Panel BNC/ TNC 220-3080 *

n J3 ; " " " "n " " "

" J4 : " " " " " " "

" JS '! " " " " " n "
210-8616 J3 i Rear I/0 Panel BNC/TNC 220-3080 .

" Ja l " " " " n " "

" JS " " " " " " "

" J6 " " " " n n "
210-8362 J1 33MB. Dr. #1 J2 (B cable) 220-3352

" J2 33MB. Dr. #2 J2 (B cable) 220-3351

" J3 33MB. Dr. #1&2 J1 (A cable) 220-3350
210-8312 J1 76MB. Drive P1 (A cable) 220-3332

" J2 " " P2 (B cable) 220-3331
210-8337 J1 Rear TC Panel RS449 N/A

" J13 noo " X.21 N/A

| " J2 weowoow RS232 220-0333

" J3 " " " RS366 220-0333

" J4 Front TC Panel Display 220-3247
210-8637 J2A Rear TC Panel RS232 220-0333

" J3A noow " RS366 220-0333

" J13A oo " X.21 N/A

" J2B v " RS232 220-0333

" J3B v " RS366 220-0333

" J13B " " " X.21 N/A

" SL & 82 Front TC Panel Display 220-3012

NOTE

This cable is part of 210-8613 Front Panel board

Internal Power Cable Part Numbers

FROM PC BOARD | (CONNECTOR) TO PC BOARD (CONNECTOR) PART NUMBER

210-8611 Ac 1input Power 420-2025

Switching source Power cord

P/S receptacle

210-8611 J1, 2, 33MB. Drive(s) J3 220-0406

Switching J3 (Note) Diskette Drive J2 220-0405

P/S J4 76MB. Drive P3 220-2206

J5 210-8607 J31 220-0407 ¢

' J8 210-8607 J30 220-3193

210-8612 Fan Rear fan panel Fans 220-1980

Switching +5V Bus 210-8607 J28 (+5V) 220-0408

P/S 0V Bus 210-8607 J29 (+/-0V) 220-0409 !

NOTE

Jl, J2, and J3 are parallel dc output connectors.
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RAM Replacement Chips

IPB

BOARD P/N DESCRIPTION WLI RAM P/N VENDOR VENDOR P/N
210-8303 CPU C.M. 377-0413 Hitachi HM6147-3
210-7900 Main Memory 377-0415-X | See Series I/D

SERIES I1/D VENDOR VENDOR P/N WLI P/

377-0415-X | Texas Inst. TMS4164C-2 377-0415

377-0415-X | Fujistu MB8264-20 726-8101-F

377-0415-X | Hitachi HM48641P-3 726-8101-H

377-0415-X | Intel D2164~-20 726-8101-1

377-0415-X | Motorola MCM6665AL-20 | 726-8101-M

377-0415-X | Mostek MK4560/P-15 726-8101-MX

377-0415-X | NEC UPD4164C-2 726-8101-N

Switching Power Supply Fuses

FUSE LOCATION RATING WLI PART 'UMBER |

F1l 210-8611 4 Amp /250 Volts SB 360-1040

F1l 210-8612 | 10 Amp/250 Volts FB 360-1100

F2 210-8612 2 Amp/125 Volts (Pico) 360-1155

F3 210-8612 2 Amp/125 Volts (Pico) 360-1155
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FRONT
COVER
449.0763

Figure 7-1.

VS-15 Front Cover

. CONTROL
~——— PANEL

DOOR

449-0813

(PIVOT PIN
FORDOOR
478-1185)
b
(BALL PLUNGER
FORDOOR
651-0292)

~ -

B-01388 Fyg4 3
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. ——_ __TOPCOVER
v HEX g '

oL . o - 458.3338
HEAD / ‘ ’_;.n, . .
. SCREWS (85 Lo P X
~ 650-0072 R (1{ (1 ) LT FAN GUARD

400-9016

BNC/TNC
, PANEL
1 270-0949*
SINGLE PORT - e ! ,
270-0952* '

DUAL PORT
270-0953"

S 111l

i

AC INPUT . : T
POWER Py ' REAR
CABLE —/’,,. ' ‘ , CASTERS
- 420-2025° h

655-0061

*=RSLITEM

B 002 Fyga g

Figure 7-2. VS-15 Rear Panel
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HEX BOLTS
650-6122

LEFT

SIDE | 1.
COVER N : S DISKETTE

458-3294 ——— | de™ _ DRIVE
| | (TESTED)
CARD | 1} 278-4033°
CAGE

ASSEMBLY
. RIGHT
SIDE
- ' COVER
|| «<———458-3293

33 MEG.
WINCHESTER
- DRIVE(S)
(TESTED) § '
278-4034* ‘ - MY . ' . SWITCHING
’ ) ' POWER SUPPLY
279-0608*

. ! : *=RSLITEM

FRONT ’ : : CUATL Fawa
CASTERS / PEDESTAL
655-0060 655-,0211 3

Figure 7-3. VS-15 Front View (Cover Removed)
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—_FRONT
PANEL
Inihahize 210-8613*

Control
mode

Power
Not ready

Local 1 Dev
Controd Boo e

KEYLOCK

o Floppy
I T < ASSEMBLY

dragnostic o Ext '

e ReMote . 279-0607'

conlrol

e - *_TC FRONT PANEL
&" L BOARD
Ciear Disconnect 210-7785*

Yelecommunications

R a—

B-013BR FYBA 7
*=RSLITEM

Figure 7-4. VS-15 Front Panel
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# BWIRE #8 WIRE 10-PIN

+5VOLT ++-0VOLT . RIBBON : 6-PIN

CABLE CABLE i CABLE POWER CABLE
220-0408* © 220-0409° 220-3193* 220-0407*

LU RELLIL's ‘

Il‘\ lt

* =RSLITEM

SRR A R

Figure 7-5. VS-15 Motherboard Power Connectors
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MAIN MEMORY
*210-7900-1A (256K)
©*210-7900-3A (512K)
*210-7900-5A (1024K)
‘ 5
° CPU
*210-8303-A

©)

BP
*210-8358-A

O,

SI0 D/A
*210-7906-A

WINCHES,«,&ER D/A
*210-8362-A

. 'SMDD/A !
*210-8312-A

®

. TCD/A
v *210-8337-A (1-PORT)
*210-8637-A (2-PORT)

MOTHERBOARD” - - .
' *210-8607 _ oo * = RSLITEf

Figure 7-6. VS-15 Motherboard
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DRIVE #2
POWER
CABLE

220-0406*

DRIVE #2
GROUND
CABLE

220-2115*

DRIVE
#18&2
A CABLE
220-3350"

DRIVE
#18B
CABLE
'220-3351*

DRIVE
#1 GROUND
CABLE
220-2114

DRIVE

#1 POWER
CABLE -

220-0406*

Figure 7-7. 33 Megabyte Winchester Disk Drives

- SWITCHING
' POWER
SUPPLY
GROUND
CABLE
. 220-2116*

*=RSLITEM

B 0188 FYed 9
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33 MEG.
WINCHESTER
‘DRIVE(S)
(TESTED)

SCREWS (8) ' * =RSLITEM
' 650-3080 R

Figure 7-8. 33 Megabyte Winchester Disk Drives (Right Side View)
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:;;gxg:"
.‘h_.'

DISKETTE
DRIVE
DC CABLE
(J2)
220-0405°

DISKETTE
DRIVE
SIGNAL
CABLE
/ (J1)

220-3353*

*;.’11& -

trces.
&0
1%

cpeoss
T wn

.‘O
1 \\\

TSLSe
g obtv pomary .

.al« ..;li-u-
Q'

| RALIBLUEES

RSLITEM

[T SR

Figure 7-9. SA455 Diskette Drive
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" FAN

FANS CABLE
1 o 400-1013-1* - 220-1980°*

*=RSLITEM -

B G188 Fyma ¢

" TCDATOTC
FRONT PANEL CABLE
/ 1-PORT 220-3247 *

2-PORT 220-3012*

N ©x
) CINCUTE s10E

R . > “2RSLITEM -
TCFRONTPANELBOARD = " ‘tetmms
1 210-7785*

Figure 7-10. VS-15 Fans and TC Front Panel
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POWER
CABLE
220-2206*

B CABLE
© 220-3331°

78 MEG.
DRIVE
(TESTED)
278-4032*

TERMINATOR " ACABLE
725-2888" - 220-3332°

B-01633-FY85-4

* =RSLITEM

Figure 7-11. 76 Megabyte Disk Drive
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CHAPTER 8

FROUELL S oo T NG

6.1 GENERAL

This chapter describes the various diagnostic test programs available on
the VS-15, and gives guidelines for their use. It also provides guidelines
for isolating fault locations of field replaceable (or repairable) units.

The diagnostic programs perform a number of comprehensive tests of the
system hardware functionality in a building block manner. They provide multi-
level error isolation options so that the user can pursue error situations
down to the board, and if necessary, the chip level. The packaging of the
programs on the VS-15 mini-~floppy diskettes provides for easy access and
usage. A description of the diagnostics available, along with a discussion of
their usage follows.

8.2 DIAGNOSTIC FACILITIES

The VS-15 system uses the same diagnostic and error reporting concept as
the VS8-25/45 with some differences in functionality and packaging. Three
types of diagnostic facilities are available to the VS-15: Off-line or stand-
alone diagnostics (also referred to as inner-level diagnostics); on-line per-
ipheral diagnostics (often referred to as outer-level diagnostics) which are
operating system dependent and are under the control of the VS Operating Sys-
tem; and remote diagnostics via a hardware diagnostic telecommunications link
to the Remote Mainterance (Center. With these diagnostics the CE is able to
efficiently isolate and repair most of the problems that occur in the system.

During installation (or after repair), all available off-line diagnostics
must be run to check the CPU. In addition, and prior to new system turnover
to the customer, the CE must initiate a remote link verification with the TAC
VS Support Group to insure operation of the Remote Diagnostic Support mode

(refer to section 4,13, Remote Diagnostic Certification Procedures).

Like the VS-25/45, all VS-15 systems have a 2K byte Nonvolatile Random
Access Memory (NVRAM). ' The primary function of the NVRAM is to provide infor-
mation during a Remote Diagnostic Support session. It contains customer and
service log information, system hardware and software configuration, and is
maintained by battery backup during any power-off condition.

8.3  OFF-LINE DIAGNOSTICS

The VS-15 system architecture (CPU) and disk drives can be thoroughlv
tested using an integrated set of off-line (stand-alone) hardware diagnostics
running on the 8086 microprocessor controlled Bus Processor (BP). These olf-
line diagnostic programs provide a sophisticated, yet user-friendly, interfacc
with the CPU.

There are three sets ol c:f-line core diagnostics available on the VS-15.
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Lo PROM=based:  Power-up diacaostics do rudimentary tesCing and verilica-
tion of the most basie aspects of a given boavd.  Carrently, three
boards have PROM=-bascd core diagnostics: the Bus Procoessor; the Intel-
Iipent Serial 1/0 Device Adapter (1S10 DAY; and the Telvcommunic  ion
Device Adapter (TC DA). Each of these boards run concurrent power-up

diagnostics.

2. CRAM-Based: Self-Test Monitor (STM) diagnostic package. 1t is imple-
mented automatically by the Bus Processor upon successtul completion
of the PROM-based diagnostics when the svstem is 1PLed.

3. CRAM-Based: Optional (or Default if Self-Test failure) 'Stand-alone'
Diagnostic Monitur, implemented on the Bus Processor, provides addi-
tional and more sophisticated tests with which the CE can isolate spe-
cific faults detected by the Self-Test Monitor.

8.3.1 POWER-UP CORE DIAGNOSTICS (PROM-BASED)

When the VS-15 is turned on (or during re-IPL), the CPU goes through an
automatic initialization phase before it allows the operator to interface with
the system. CPU PROM-level diagnostic programs are automatically accessed
during the normal power-up procedure. CRAM-level diagnostics arc bypassed (on
all CPU boards) if the BP diagnostic switches are not set to the 'OFF' posi-
tion (refer to paragraph 8.5.1, page 8-12, and table 5-3, page 5-9).

8.3.1.1 Bus Processor Diagnostics

The PROM-based core diagnostics allow the Bus Processor to verify its in-
ternal operation and its interface to the selected bootstrap device prior to
loading the first CRAM-based intelligence. Circuitry which requires signals
that are not internal to the BP, or used to bcotstrap the system are not veri-
fied. This includes circuitry such as Main Memory DMA, Remote Diagnostic
USART, the Nonvolatile RAM (NVRAM), and the Real-Time-Clock (RTC).

Beginning with the decrementing of the Front Panel's four digit hexadeci-
mal (HEX) display (see paragraph 8.3.l1.4), the Bus Processor initiates the
loading and/or testing of a number of basic core functions. For example, the
BP verifies its PROM (checksum), and loads and verifies the Programmable In-
terrupt Controllers and Interrupt Timers. It then tests the Code RAM (CRAM)
gnd Data RAM (DRAM) integrity and function, communication with data and ad-
dressing lines, and parity error detection. The Wait State Generator is load-
ed and wait states are verified. The bootstrap device is tested and, when
available, its diagnostic space (cylinder) is verified.

The Bus Processor, after successfully completing its PROM-based diagnos-
tics and loading the VTOC handler (@MCBOOT@), reads its diagnostic switches to
determine its next operation. If all switches are in the standard operational
position, the BP will find and load the Self-Test Monitor, continuing with its
diagnostic testing until the IPL selection screen appears.

An additional verification of the functionality of the BP's DRAM and CRAM,

is the reading in of the VTOC handler and then the Self-Test Monitor (STM)
diagnostic package. FRach are read as data into the DRAM and then moved by the
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B to the CRAM. The BP sieso verities the Workstation Zero (WS=0) channe!

(go/no-pe only), and 1t no crrors  are detected, 1t then loads and runs the
serial 1/0 controller.  Tie WS- code s loaded, and the IPL selection screcn
ix then displaved. This screen ailows the celection of the IPL deviece or Lhe
loading ot the Stand-Alone biagnostic Moniior. After all PROM-based diagnos-

tics are successfully completed, the [Pl sclection screen will appear (in
about 40 seconds).

8.3.1.2 Intelligent Serial 1/0 Device Adapter Diagnostics

Like the BP, the Intelligent Serial 1/0 DA nas PROM-based power-up diag-
nostics which will run each time the system is powered-up or IPLed. The diag-
nostics will begin running at the samc time as the BP power-up diagnostics and
will complete successfully in about 10 seconds.

The ISIO DA verifies as much of its hardware as possible without affecting
the workstations. A number of programs, designed to check the ISIO logic, are
run during power-up. Upon successful completion of the PROM-based diagnos-
tics, the ISIO will enter into a 'Boot Mode' and indicate to the Bus Processor
its 'ready' status.

The BP will begin loading diagnostic {or operational) microcode into the
ISIO DA. The ISIO tests for excessive microcede and the 'restart' command
from the BP. Once the restart command is received, the ISIO performs a check-
sum test on all loaded microcode. After passing the checksum test, the ISIO
resets its logic and begins execution of the code.

The ISIO DA board indicates failures with a single LED attached to the
board. The three possible failures are:

1. A 'Power-up' failure has occurred when the LED stays 'ON' continuously.
This indicates that the ISIO board is bad.

2. A 'Boot-Routine' failure has occurred when the LED blinks at a rate of
one blink per second. This also indicates a bad ISIO board.

3. Too large of a loadable firmware file, a 'Checksum' failure, or a
'Non-maskable Interrupt' gencrated from a parity error will result in
a slow blink rate with the IS10 being set busy to the BP.

IF an error occurs during the power-up diagnostics and the ISIO LED dis-
plays one of the conditions given above, attempt to run the Self-Test Monitor
as instructed in paragraph 8.5.2 to verify the error. If the Self-Test Moni-
tor cannot be run, re-initialize the system to clear the error (if possible)
and continue with the Self-Test Monitor. 1If the error is verified, the Self-
Test Monitor will report thc error on the Front Panel HEX display. In either
case (nonfunctional or verifiable error), replacing the Intelligent Serial 1/0
Device Adapter is required.

8.3.1.3 Telecommunication Device Adapters Diagnostics

The Telecommunication DAs (1 and 2-port) also have PROM-based power-up
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diagnosties which will run cach time the system is powered-up or IPLed. e
diagnostics will run at the same time as the BP and (810 power—up diagnost.
ad will complete successfully in about 17 seconds.

The LEDs on the TC DAs' Front Indicator/Control Panel (table s$-4) untiy
show that a failure occurred. The type of error is not defined. If an error
was indicated during the power-up diagnostics, run the Stand-Alone diagnostics
as instructed in paragraph 8.5.3.3 to verify that an error is occurring.
Ignore the TC DA's LED display when running the Stand-Alone Diagnostic Moni-
tor. Any errors will be displayed on the WS-0 screen. If the error is veri-
fied, veplace the Telecommunication Device Adapter.

8.3.1.4 Front Panel Hexadecimal Diagnostic ;rror Code Display

The Front Panel (figure 3-3) indicates system status error codes in hexa-
decimal (HEX) format. They are used by the CE, in conjunction with the micro-
code diagnostics, to troubleshoot the VS-15 CPU. The four digit HEX display
is arranged in a single row. The panel provides information concerning BP and
CP status as well as the error condition of I/0 devices in the IPL path. (For
example, WS-0 and the IPL disk drive selected by the Boot Device switch.)

At initial power-up, the HEX displays are decremented as a visual check of
their functioning. They will also display, under operator control, the Bus
Processor Diagnostic Switch settings prior to power-up dldgnostlcs (with the
minimal exceptions of verifying that the 8086 microprocessor is running, the
PROM power-on and data check, and that I/0 communication is possible).

When a fault is detected by the power-up core diagnostics (eithier PROM-
based or CRAM-based), the results are displayed as a HEX code which indicates
which board or unit failed. An error detected by the STM ls also displayed on
the WS-0 screen. (Refer to table 8-2 for the VS Self-Test Monitor diagnostic
error code breakdown of the first two HEX digits, and Appendix B for the VS-15
list of the 4-digit Small System VS Diagnostic Monitor error codes.)

Once the CE has identified the failing board and recorded the error code,
the board is sent to a Repair Depot. At the depot, repair personnel will test
the defective board using the same diagnostics as the Customer Engineer to
verify the observations of the CE. This duplication of the fault condit.ons
aids in a rapid board repair turn-around time while providing a mechanism for
the continual verification and upgrading of field-level diagnostics.

8.3.2 POWER-UP CORE DIAGNOSTICS (CRAM-BASED)

An essential diagnostic tool for testing the VS-15 is a series of micro-
code diagnostic programs executed on the BP. These programs provide diagnos-
tic services for the BP, CP, Main Memory, all VS-15 device adapters, the Re-
mote Diagnostic Telecommunication 1link, and the ability to communicate with
all disk drives. They allow the CE to test all primary system functions, and
when used in conjunction with system supplied on-line diagnostics, insure
rapid resolution of Customer problems.

Loaded from disk or diskette, these CRAM-based core diagnoscic programs
use the Workstation Zero (WS-0) screen to allow the operator to select either
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the Self-Test Monitor (which, after passing the various diagnostic tests, will

IPL the system) or the Stand-Alone Diagnostic Monitor. In order to run the
CRAM-based Core Diapnostics, the cvetem must first pass all of the PROM-bascd
Core Diagnostics.

8.3.2.1  The Self-Test Monitor Package (@DIAGST@)

ine Self-Test Monitor (STM) is loaded from the selected bootstrap device
into the BP's Code RAM (CRAM) from library @DIAGST@. It verifies all remain-
ing logic necessary to IPL the system. The CP Control Memory, Data Path to
BP, Instructions, and Status Bits; the Main Memory; the Rcmote Diagnastic

link; and the BP's ahility to communicate with Workstation Zero (WS-0) are
tested by the Self-Test Monitor.

The STM diagnostics are run as part of the Customer's normal daily power-
up sequence (refer to paragraph 4.12.1) or at any time the system is initial-
ized (refer to paragraph 4.10.1). The STM diagnostics are maintained in 1li-
brary @DIAGST@ on the System disk and diskette. In order to access the STM
diagnostics, the Bus Processor DIP switches (figure 5-7) must all be in the
'OFF' or 'OPEN' position. Table 8-1 is a listing of the Self-Test Monitor
Diagnostic Test Programs available on the VS-15.

Tab = 8-1. Self-Test Monitor Diagnostic Programs

TEST NO. TEST ID. TEST NAME
1.1 ST0500 Serial I/0 Data Link Self-Test (See Note)
1.2 ST0800 Intelligent SIO / 928W Self-Test (See Note)
2 BT0500 BP USART & Modem Loop-back Self-Test
3 CT0500 BP/CP5 & CP Control Memory Self-Test
4 CT0800 CP5> Random Operands & Operational Self-Test
5 CTOBOO CP5 Integrity Self-Test
6 MT0500 Main Memory Integrity Self-Test
7 BT0800 BP DRAM/MM DMA and DRAM & MM MARs Self-Test

NOTE

Only seven tests are run by the Self-Test Monitor.
The Bus Processor will determine which Serial I/0
Device Adapter is installed, and will load and run
the appropriate test.

Table 8-2 (page 8-6) is a listing of the error code breakdown of the first
two HEX digits of the Front Pancl HEX display. It reflects the error code in-
dicated on the HEX displays and ou the WS-0 screen if the CPU fails any Self-
Test Monitor diagnostic. The STM writes error messages and user prompts in
the lower half of the WS-0 screen. When successfully completed, the STM will
typically complete its testing in less than one minute and begin system IPL.

8.3.2.2 The Stand-Alone Diagnostic Monitor Package (@DIAGMN@)

The Stand-Alone Diagnostic Monitor includes 29 programs, available 1in
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vle e et

Vo et et

Monitot

Diagnostie

Lrror

Codey

wainool the first two Front Panel HEX display digits)

CENTRAL G SPR T T CENPRAL BRROR NAME | SPECTFIC ERROR Namk )
00 i IS Processor (PROM)
L _._i_.._ o i and B Operat ional_ Code e
0 T T v CRAM W DRAM Tosts ]
Ju ! PR PR & Walt State Tests - .
RN i o BpP ﬁo_pp}; Power-up T
and Modem Loop-back Tests
B ] ST Bootstrap Loader N o
I First Boot Filc (WUMCROOTE)
G thru o) B STM Tect Files & Overlays
. 7?7”“"“;;::':~_ N ' i System Louader —.(fﬁglPL@)
45 thru 49 i Diagnostic Monitor & Files
3 A Not Used
) B - ____‘ BP/CP Comm. & CP5 CM Tests
4C L _ CP5 Operational Self-Test
4n ~ CP5 Integrity Self-Test
A n CPU Main Memory Self-Test
0r - BP/MM DMA and MARs Tests
50 5~1/4" Internal Disk DA
60 8™ Quantum Fixed Disk DA
70 Serial 1/0 DA (Note 1)
(S10/1S10/928W DA)
80 Floppy Disk Controller
90 Device Error .
90 Workstation Zero (WS-0)
91 thru 94 Not Used
95 8" Quantum Internal Disk
96 5-1/4" Internal Disk
97 Not Used j
98 System Diskette Device
99 thru YA Not Used
98 CMD/FMD/SMD Disk Device
) 9C thru*QF o Not Used
A0 Motherboard Signals
A0 thru A3 B Undetermined Error Source
AL thru A7 | SIO Signal j
A8 8" Quantum Disk Signal
A9Y 5-1/4" Intrnl. Disk Signal
AA thru AB Not Used
AC thru AF CMD/FMD/SMD Disk Signal
BO Internal SMD Disk DA
co Invalid Error Code
DO Hardware Related Error
DE T (Note 2) BP/0S Related Failure B
EO - FO T "] Reserved for BP Code
NOTES
I. FError code '7203' (rather than '9011' ) may
occur when Workstation Zero (WS-0) is off or
disconnected frpm the system.
R-6 729-1404
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NOTES (Cont'd)

2. There is only one valid error code allowed 1in
the DO category, all others are invalid.

3. For a list of 4-digit VS-15 Self-Test Monitor
error codes, refer to Appendix B of this
manual.

library @DIAGMN@, designed to test the various components parts (or boards) of
VS Small System CPUs. (Only 27 programs are used by the VS-15.) These pro-
grams are intended to throughly exercise individual elements of the CPU. 1t
is necessary to run the Stand-Alone Diagnostic Monitor when an error is de-
tected by the Self-Test Monitor, or a new system is being installed. In addi-
tion there are tvo programs designed specifically for the informed user: Pro-
gram 14, the CPU Tester (which is not a field supported diagnostic program)
and Program 29, the Small System VS Multitasker (System Exerciser).

Using the Stand-Alone Diagnostic Monitor programs, located in library
@DIAGMN@G, the CE loads a diagnostic operating system into the Bus Processor
with a menu display of available CPU test programs. The CE then selects and
executes the desired program or programs. The customer cannot access the sys-
tem while these programs are being executed. Currently available diagnostic
programs are listed in table 8-3 on page 8-8.

8.3.3 OUTER-LEVEL DIAGNOSTICS (@DIAGSA@)

Presently, the only off-line outer-level diagnostic available on the VS-15
system is FTUA (outlined in table 8-4). (Actually, FTUA is a function tester
rather than a diagnostic.) Stand-alone outer-level diagnostics are executed
on the CP thus requiring a minimal operating system and the functional exclu-
sion of all other VS system users.

Table 8-4. Outer-Level Off-Line Diagnostics

DIAGNOSTIC WLI P/N FUNCTION
FTUA 195-2626-9 Allows the exercising of disk units still con-
(732-0026) nected to che system. Permits verifying, read-

ing and writing, initializing, positioning
heads, and alternate seeks. The following are
the device numbers required by the Disk Drive
Selection Screen to run FTUA on various VS disk

drives:
100 = 5-1/4" System Floppy Diskette Drive.
110 = 5-1/4" (or 8") Internal Fixed Drive.
111 = 5-1/4" Optional Internal Fixed Drive.

In the case of a single disk system, a stand-alone version of FTU, loaded
from a floppy diskette, may be the only means of bringing the system up 1in
order to diagnose a possible disk problem. FTUA and future stand-alone outer-
level diagnostics are available on floppy diskettes (and system volumes) in
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lihr:lry UDTACSAW., It 1s sclected ana loads Using the Stand=A Bow =
Loader (WSYS000W, which must reside in Dibrary oSYSTEME on tie o i
which allows the diagnostic to tunction without the VS Operaling Systein.

Table 8-3. Stand-Alone Diagnostic Monitor Programs

L 4

PROGRAM | TEST 1D. "" ~TEST NAME T
1 CTL000 “CP5 Control Memory Diagnostic B |
2 CT2000 BP/CP5 Communications Diagnostic -
3 CT3000 CP5 Microsequencer (BU Operalion) Diagnostic .
4 CT4000 CP5 Branch Conditional and Status Opcodes
5 €T5000 CP5 Subroutine Data Stack Integrity Diagnostic
6 CT6000 CP5 Stack Address Integrity Diagnostic
7 CT7000 CP5 Registers and Immediate Opcodes Diagnostic
8 CT8000 CP5 Stack Data & Address lIntegrity Diagnostic
9 CT9000 CP5 Logical and Shift Opcodes Diagnostic
10 CTA000 CP5 8-Bit and 16-Bit ALU Test Diagnostic
11 CTB00O CP5 MAR, TRAM, and R & C Table Diagnostic
12 CTC000 CP5 BD, IAD, Cond. Code & DSET Opcode Diagnostic
13 CTD000 CP5 Branch Indirect (BI Opcode) Diagnostic
14 CPTSTR CP5 CPU Tester (Note 1)
I5 MT1000 Main Memory (Comprehensive) Diagnostic

i 16 BT2000 BP DRAM/MM DMA and DRAM & MM MARs Diagnostic
17 BT3000 8" Floppy FDC Program Monitor (Notes 2 & 3)
18 BT3500 5-1/4" Floppy FDC Program Monitor  (Notes 2 & 3)
19 QT1000 8" Quantum Disk DA Diagnostic (Notes 3 & 4)
20 RT1000 5-1/4" Internal Disk DA Diagnostic (Notes 3 & 4)
21 DT1000 Internal CMD/FMD/SMD Disk DA Diagnostic (Note 5)_
22 BT1000 BP USART and Modem/Loop-back Diagnostic (Note 6)
23 BT5000 BP NVRAM, Real-Time-Clk, DPAM Clock Diagnostic
24 TT1000 TC Single-Port DA Interface Diagnostic (Note 7)
25 TT2000 TC Dual-Port DA Interface Diagnostic (Note 7)
26 ST1000 Serial I/0 (Dumb 928) Data Link DA Diagnostic
27 ST2000 IS10/928W (Smairt 928/W) DA Diagnostic (Note 8)
28 ST3000 | Intelligent RS-232 DA Diagnostic (Note 9)
29 BT4000 Multitasker (System Exerciser/Verifier) (Note 10)
NOTES

1. Test 14, the CP5 CPU Tester, is not a Field
Supported diagnostic. Its wuse may damage
valuable Customer data on any disk attached to
the system (including the SYSTEM disk).

2. 5-1/4" Soft Sector Diskettes must be prefor-
matted (and can be written on the System Floppy N
Drive using FTU) for this test.

3. The VS-15 does not support the 8" floppy dis-

kette or 8" Quantum disk drive available on .
VS-25/45.
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NOTES (Cont'd)

4. This test must be run to completion or the

disk cannot be used as the Bootstrap (SYSTEM)
Disk.

5. A VS formatted SCRATCH disk must be used for
disk portion of this test. This test will
verify the operation of the device adapter.

6. Requires a WA-3451 modem, and cannot be run
during a Remote Diagnostic Session. If test
fails use loop-back connector to check system
hardware.

7. All switches on the Telecommunication DA must
be 'OFF' to fully execute this test.

8. Verifies all functions of the ISIO or 928W
Device Adapter Interface.

9. Verifies all functions of the Intelligent
RS-232 Device Adapter Interface.

10. Disk data is DESTROYED. Refer to Documentation
P/N 760-1028 for additional information on the
Small System VS Multitasker (System Exerciser)
program.

8.4 ON-LINE DIAGNOSTICS (@SYSTST@)

All on-line diagnostics are stored on disk or diskette 1in library
@SYSTST@. They may be executed under operator control, in the standard VS
Operating System environment, while the customer is in operation. The major-
ity of on-line diagnostic programs are designed for use with serial peripheral
devices. They down-load diagnostic microccde to the serial devices to be
tested and usually require a dedicated workstation as test monitor.

These packages include coverage for all serial workstations, serial print-
ers, archiving workstations, twin sheet feeders, envelope feeders, typeset-
ters, special telecommunication devices (TCB/1 & 3), and laser printers.

In addition to on-line diagnostics for serial devices, on-line diagnostics
for non-system disk and diskettes are available. Applicable VS-25/45 on-line
test routines are available on the VS-15. Diagnostic programs currently avail-
able for individual on-line peripherals are given in table 8-5.

8.5 SYSTEM INITIALIZATION AND TEST

When the VS-15 is powered-on or re-IPLed, the system diagnostics are ini-
tialized. This process begins with the decrementing of the Front Panel HEX
displays and continues until an error is encountered or a system pause is
reached. This section describes the procedures required to thoroughly test

and bring to an operational state the VS-15 system and its peripherals.
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Table 8-5. On-Line Diagnostics

DIAGNOSTIC WLT P/N. ~ TFUNCTION T T T T
FTU (On-Line) 195-2652-9 On-line version of FTU simuialor.  Supports |
all current VS disk drives including sort-
sector. Allows CE  to do most disk read,
write, and control functions. CE can do most s
| disk alignment procedures without removing
| disk drive from system. Requires VS Operatiuyg
System version 6.20.02 or later.
VS On-Line 195-2615-9 Variety of serial device tests including Slave .
DTOS Device 2 Upper RAM, Z80 Instruction Set, CRI RAM,
Package Display & Keyboard, TC Black Box Diagnostic,
280 Typesetter Test, TLC4/LS4, 1/D Exerciser,
Cable Interface Unit, Fixed Frequency Modem.
VS On-Line 195-2604-9 Tests include AWS TC, Disk, Soft/Hard Sector |
DTOS Device 3 Diskette and VCO Adjustment. Mini-Archiver
Package Diskette, 9-Track Tape Controller & Function,
Kennedy Tape Drive, Archiving Cartridge Tape
Drive.
VS On-Line (195-xxxx-9) Low speed serial printers 5521, 5531, 5535,
Printer 1 732-0179 5581WD, 6581, 6581W/WC/WD and DW20. 6581 Lamp
Monitor and Status, 5538 Twin-Sheet Feeder, Envelope
Feeder Diag, Matrix Ptr., Lamp & Switch Tests.
; VS On-Line 195-2535-9 High speed serial printers, including 5570,
| DTOS Printer 2 5570, 5573, 5574, 5575, 5577, and 5531W6.
| Package
VS On-Line 195-2899-9 Slave Upper RAM, Z80 Instruction Set, LPS12
DTOS Printer 3 Laser Printer, and Ziyag Feeder.
Package

8.5.1 POWER-UP PROCEDURE

1. Power-up the necessary workstations, printers, and other peripherals
as required.

2. Make sure the three position (LOCAL CONTROL/REMOTE DIAGNOSTICS/REMOTE
CONTROL) switch (figure 3-3) is in the LOCAL CONTROL position. (The
system will NOT IPL if the switch is 1in the REMOTE DIAGNOSTICS
position.)

3. Set the Front Panel Boot Device switch to the required position (refer
to paragraph 3.2.2.3).

4. Power-up the VS-15 CPU. The Front Panel HEX displays will flash 0000
and then begin decrementing from FFFF to 0000.

5. The CE (and likewise, the Customer) must observe carefully the count-
down process to insure that each HEX display is indicating all char-
acters correctly.
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Not

The decrementing of the Front Panel HEX displays
e is a visual indication ot their operation, NOT a
| test.
|
|
i
| 6. The four HEX displays will continue the counting scquence with

are

(all Bus Processor diagnostic switches 'OFF'), pause briefly at
and progress through 1600, until the PROM-based diagnostics
plete, or the system halts due tv an crror.

729-1404

NOTE

If the HEX displays indicate a diagnostic code
other than OOFF, the HEX displays and the BP
diagnostic switch settings may be verified by
pressing the Control Mode push-button switch
during the HEX display countdown. The HEX
displays will continue to decrement from FFFF
through 0000 and repeat until the Control Mode
push-button is pressed a second time. The HEX
displays will then halt and indicate the set-
ting of the BP diagnostic switches.

The BP diagnostic switches are read from high
to low as follows:

a. 8765 4321, where 1 = 'OFF' and 0 = 'ON'.

b. 1111 1111, where 4-binary ones = 'F' HEX.

c. The HEX displays are read left to right,
where 'OOFF' = all switches 'OFF'.

d. Any combination of 0080 HEX or greater
means switch 8 1is 'OFF' and the entire
set of BP diagnostic switches is deacti-
vated and acceptable for system verifica-
tion. However, upon completion of system
checkout and prior to turn-over to the
customer, all BP diagnostic switches must
be reset to 'OFF'.

e. Pressing the Control Mode push-button a
third time restores the BP to normal
operation and the system diagnostics will
continue at 1000 HEX.

If any HEX display code halts at a given value
for more than 20 seconds (with the exception
of Note 2 above), the system is displaying an
error code. In this case, refer to the VS-15
Customer Engineering Level Troubleshooting
Flow Chart, figure 8-12.

O0FF
1000,
com—
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8.5.1 POWER-UP PROCEDURE (Cont'd)

7. After passing the PROM-based diagnostics, the BP will test the Bood
Device and then will load the CRAM-based diagnostics. (The Front
Panel HEX displays will indicate a device dependent program number:

6000 for the 5-1/4" Internal Disk; 3800 for the Floppy Diskette; or
00BO for the 76M byte Internal Fixed Disk), then 4000, 4100 and final-
ly go blank.)

8. If the BP diagnostic switches are deactivated, the VS Self-Test Moni-
tor package will display the IPL Drive/Monitor Selection screcen (fig-
ure 8-1) on Workstation Zero and the system will pause.

Small System VS Self-Test Package Version Rxxxx
IPL Drive Selection
Bootstrap Volume = WIN17

Device Capacity Type Volume Status
2270V5 368 Kb Dsket | See Note 3]

_ 2230 33 Mb Fixed WIN17 Media Tolerant
2230 33 Mb Fixed WIN18 Media Tolerant

Position Cursor to Indicate Device and Select:

(ENTER) IPL (8) STAND-ALONE DIAGNOSTIC MONITOR

Figure 8-1. 1PL Drive/Monitor Selection Screen

NOTES

1. If switches six and eight are activated ('ON'
or 'CLOSED'), the system will bypass the Self-
Test and Stand-Alone Diagnostic Monitors (and
screens) and begin system initialization (IPL).

2. If switches seven and eight are activated, the
system will 1load the Stand-Alone Diagnostic
Monitor (from the SYSTEM disk) immediately and
remain in this mode until the switches are
deactivated.
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At t
the IPL

FROULEESHOOT TNG

N lls (Cont'd)

L T B T o e Podr e ben s Mondtor s
dlwava cororod whoon the BEODIE switch s dis-
abled  Gicactivated or turnad  'OFF')  at IPL.
On the Vs=15, selecting the [loppy drive as
the  Boot  Device causes  this  process to  be
bypassed vegardless of  switch settings. The
system will 1PL to whichever level ot software
1s present on the 5-1/4" floppy diskette.

SELF-TEST MONITOR PROCEDURE

he IPL Drive/Monitor Sclection screen, the CE (or Customer) can select
(Bootstrap) Volume and continue with the Self-Test diagnostics (and

consequent system initialization), or go directly to the Stand-Alone Diagnos-

tic Moni

tor Program Selection Screen by pressing PF8. 1f system IPL (from the

System Volume) is chosen, the System Hardware Status screen shown in figure

8-2 will

1.
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appear and the following sequence of events will occur.

The BP will systematically load, run, and pass (or fail) each of the
seven tests.

The System Hardware Status screen will display two types of errors,
"Fatal Error'" or "Non-Fatal Error'".

Non-fatal errors (such as a missing Loop-back Plug on Remote TC) will
produce a flashing error code display and the 'Non-Fatal Error' state-
ment, and will require acknowledgement by the system operator before
testing can continue. By pressing ENTER on WS-0, the STM will contin-
ue with the remaining tests. (An cxample of a fatal error will be
given in section 8.5.3.3.3.)

A fatal crror will produce a flashing error code display and the
'Failed' statement, at which point the system operator must seclect the
Stand-Alone Diagnostic Monitor (PF8), or re-initialize the system (and
try again).

Upon successful completion of the Self-Test Monitor, a message at the
bottom of the screen in figure 8-2 will appear: ‘'Loading System
Microcode".

NOTES

l. The diagnostic programs cannot cocxist with
the operational BP and CP code; therefore,
system-level BP/CP functions, with the excep-
tion of very limited applications of Control
Mode (as 1in paragraph 8.5.1 and Note 2 follow-
ing), are not available while the diagnostic
programs arc executing. (Refer to section 8.7
for additional information on Control Mode.)
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NOTES (Cont'd)

However, if the Control Mode button is pressed
while the STM is running (after the visual HEX
display is completed) and no fatal errors are
encountered, the STM will display the message
"VS Will Enter Control Mode on Completion of
Diagnostics" and the system will drop into
control mode immediately prior to the system
configuration (SYSGEN) screen.

Small System VS Self Test Package Version Rxxxx
System Hardware Status
System Volume = WIN17
Status Diagnostic
Passed (SI0O) Serial Data Link Test (Note 1)
Non-Fatal Error  (BP) USART Lcop-back Verification Test (Note 2)
Passed (CPU) CP Control Memory & CP/BP Test
Passed (CPU) CP Random Operands Test
Passed (CPU) CP Integrity Test
Running (MM) Main Memory Integrity Test (Note 3)
(BP) BP DMA & MARS Test
[Non-Fatal Error]
[Press ENTER To Continue Testing]
[Error Code = 3C0A]
Figure 8-2. System Hardware Status Screen
(Normal Execution of Self-Test Monitor)
NOTES
1. On systems with an Intelligent Serial I1/0 DA,
the ISIO test (ST0800) will be run.
2. This test can be a non-fatal test. The STM
screen’ will display a flashing highlighted
message on the screen as shown in brackets.
After pressing ENTER, the Error Code will move
to the position of (Note 2) above.
If no errors occur, the screen will centinue
to display the Passed, Loading, Running status
messages and the lower portion of the screen
will remain blank.
8-14 729-1404
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NOTES (Cont'd)

3. This test takes approximately 30 seconds to
complete for 1M by:e of memory and will NOT
detect ALL possible Main Memory errors.

6. At the completion of the Self-Test Monitor, the screen will display
the message 'Loading System Microcode'.

7. Depending on the Boot Device being used, the message will change in
about 15 seconds to 'Diagnostics Completed, Beginning System Initiali-
zation" and the front panel NOT-READY LED will go out.

8. The Front Panel NOT-READY LED going out indicates that initialization
is beginning. (If it does not go out, or the system halts, refer to
figure 8-12, VS-15 Customer Engineering Troubleshooting Flow Chart.

9. In approximately 30 seconds, the system configuration (SYSGEN) screen
will appear. Normal SYSGEN procedures from this point forward should
bring the entire system on-line (refer to section 4.10.1).

8.5.3 STAND-ALONE DIAGNOSTIC MONITOR PROCEDURE
The Stand-Alone Diagnostic Monitor should be used when:

The system is a new installation.

A fatal error occurs while running the Self-Test Monitor.

A non-fatal error occurs and the error code indicated is unclear.

The system halts under any of the conditions described in the VS-15
Customer Engineering Level Troubleshooting Flow Chart (figure 8-12).

8.5.3.1 Accessing the Diagnostic Monitor's Menus

The VS-15 Stand-Alone Diagnostic Monitor may be accessed:

During normal power-up procedures by the system operator pressing PF8.

= Immediately after PROM-based diagnostics via the BP's diagnostic
switches 7 & 8 ('ON' or 'CLOSED' position).

= By IPLing directly from one of the four Diagnostic Monitor diskettes.

Responsibility for the use of the Diagnostic Monitor must be acknowledged
by the system operator prior to access. The system operator may then inter-
face with the Stand-Alone Diagnostic Monitor through two menus, the Program
Selection Menu and the Run-Time Menu. '

8.5.3.1.1 Diagnostic Monitor Program Selection Menus

The Diagnostic Monitor, when selected from the System Disk displays the
Diagnostic Monitor Test Selection Menu shown in figure 8-3. This menu allows
the system operator to select one or more of 25 diagnostic test programs (and
two non-diagnostic programs) for use with the VS-15, or to initiate an automa-
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tic sequence of 5 programs. (Referred to as 'BURN-IN' in tigure 8-12.) ‘lThe
Automatic Sequence (which must be run during installation or after CPU repair)
includes programs 1-13, and 15 & 16 given previously in table 8-3.

Small System VS Diagnostic Package Version Rxxxx
Test Selection Option

To Select Tests, Position Cursor And Press Any NON-BLANK. Press SPACE

or DELETE To Deselect a Test. Press PF8 to Start An Automatic Sequence. M

Press ENTER to Begin Testing. Press PFl6 to Terminate.

Test Name (Rev.) Test Name (Rev.)

= 1 CP Control Memory Test xxxx = 16 BP DMA (and MARs) Diag XXXX
= 2 BP/CP Communication Test xxxx = 17 8" Floppy Disk Diag XXXX
= 3 BU Branch Opcode Test xxxx = 18 5-1/4" Floppy Diag XXXX
= 4 Status, Conditional Branch xxxx = 19 Q2040 Quantum DA Diag XXXX
= 5 Subroutine Stack Data xxxx @ 20 5-1/4" Winchester DA Diag  xxxx
= 6 Subroutine Stack Address xxxx = 21 CMD/FMD/SMD Disk DA Diag XXXX
= 7 Registers, Immed. Opcodes xxxx = 22 USART/Modem Diag XXX X
= 8 CP Stack Diagnostic Test  xxxx <« 23 BP (D-Clk, NVRAM, RTC) Diag xxxx
= 9 Logical and Shift Opcodes xxxx = 24 TC DA 1-Port XXXX
= 10 8-Bit and 16-Bit ALU Test xxxx = 25 TC DA 2-Port XXXX

11 MAR, TRAM, and RCT Test ' XXXX = 26 Dumb 928 Data Link DA XXX
~ 12 BD, TAD, CC, and DSET Test xxxx = 27 Smart 928/W Data Link .DA XXXX
= 13 BI Branch Opcode Test xxxx = 28 Smart RS-232 Data Link DA  xxxx
= 14 CPU Tester [Note 1] xxxx = 29 Multitasker [Note 2] XXXX
= 15 Main Memory Test XXXX

Figure 8-3. System Disk Diagnostic Monitor Program Selection Screen

NOTES

1. The CPU Tester is not a diagnostic and is not
included in the Automatic Sequence. It allows
an experienced user to load CP5 Control Memory
with microcode level instructions using the
Bus Processor board.

Exercise extreme CAUTION when attempting to

use this utility. The ability to write to any

disk attached to the system (including the

SYSTEM disk) is made available via the Bus -
Processor. Customer data may be damaged.

2. The Multitasker is a system exerciser and veri-
fier. It simultaneously loads, runs,. and ver- -
ifies all hardware at the system configuration
ievel, Refer to Document 760-1028 for detail-
ed information.
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The Small System VS Diagnostic Monitor has also been packaged as a set of
four stand-alone 5-1/4" floppy diskettes. When the diskette drive is selected
as the boot device, each diskette will IPL the system and display its menu of
diagnostic programs. The Automatic Sequence will function when using the ap-
propriate 5-1/4" diskettes, or each program may be selected individually. An
example of the diskette Selection Menu is given in figure 8-4 and the content
of each diskette is shown in Table 8-6 on page 8-18. ‘

Small System VS Diagnostic Package Version Rxxxx
Test Selection Option
To Select Tests, Position Cursor And Press Any NON-BLANK. Press SPACE
or DELETE To Deselect a Test. Press PF8 to Start An Automatic Sequence.
Press ENTER to Begin Testing. Press PFl6 to Terminate.

Test Name (Rev.) Test Name

= 1 5-1/4" Floppy Disk Diag  xxxx
2 5-1/4" Winchester DA Diag xxxx
3 CMD/FMD/SMD Disk DA Diag xxxx
4 Main Memory Test XXXX
= 5 BP/MM DMA (& MARs) Diag  xxxx

Figure 8-4. System Diskette Diagnostic Monitor Program Selection Screen
(Floppy Diskette Volume = DIAG 1)

NOTE

When the VS-15 has been initialized from one of
the Diagnostic Diskettes (DIAG 1-4), the system
will display and run the diagnostics on each disk-
ette without re-initialization. After exiting a
given program, the Automatic Sequence (or simply
viewing a diskette Diagnostic Program Menu), re-
move the diskette and insert another. Pressing
PF16 will result in either the new menu or the
reappearance of the NOTICE screen. Entering a YES
response to NOTICE screen will result in the dis-
play of the new menu and testing can be continued.

8.5.3.1.2 Diagnostic Monitor Run-Time Menu

The Diagnostic Monitor Run-Time Menu (figure 8-5) 1is accessed from the
Program Selection Menu after the desired program(s) have been selected. It
allows the operator to monitor and control the performance of the diagnostic
program in operation. Pressing ENTER or PF8 causes the Run-Time Menu to be
displayed and the programs or Automatic Sequence selected from figure 8-3 to
begin running. (An error message is displayed if PF8 is selected when using
the DIAG 2 diskette as the boot device volume.)
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Table 8-6. VS-15 Diagnostic Monitor System Diskettes
(Stand-Alone Diagnostic Monitor Package) ‘
DISKETTE DISKETTE FILE PROGRAM PROGRAM
NUMBER NAME NAME NUMBER NAME 3
1 DIAG 1 @BT3500@ 1 5-1/4" Floppy Disk Diag
@RT1000@ 2 5-1/4" Winchester Disk Diag
@DT1000@ 3 CMD/FMD/SMD Disk DA Diag
@MTlo00@ 4 Main Memory Test
@BT2000@ 5 BP/MM DMA (and MARs) Diag v
2 DIAG 2 @BT1000@ 1 BP USART/MODEM Diag
@BT5000@ 2 BP (Clk, NVRAM, & RTC) Diag
@TT1000@ 3 TC 1-Port Interface Test
@TT2000@ 4 TC 2-Port Interface Test
@ST1000@ 5 Dumb 928 (SIO) Data Link DA
@ST2000@ 6 Smart 928/928W Data Link DA
@ST3000@ 7 Smart RS-232 DA Diagnostic
@BT4000@ 8 Multitasker (System Exer.)
@CPTSTR@ 9 CPU Tester
3 DIAG 3 @CT1000@ 1 CP Control Memory Test
@CT2000@ 2 BP/CP Communication Test
@CT3000@ 3 BU Branch Opcode Test
@CT4000@ 4 Status, Conditional Branch
@CT5000@ 5 Subroutine Stack Data
@CT6000@ 6 Subroutine Stack Addressing
4 DIAG 4 @CT7000@ 1 Registers, Immediate Opcodes
@CT8000@ 2 CP Stack Diagnostic Test
@cT9000@ 3 Logical and Shift Opcodes
@CTA000@ 4 8-Bit and 16-Bit ALU Test
@CTBO00@ 5 MAR, TRAM, and RCT Test
@CTC000@ 6 BD, IAD, CC, and DSET Test
@CTDO00@ 7 BI Branch Opcode Test

NOTES

1. The VS-15 5-1/4" Diskette version of the Stand-
Alone Diagnostic Monitor package does not 1in-
clude the 8" Floppy Diagnostic (@BT3000@) or
the 8" Quantum Disk Diagnostic (@QT1000@) as
they are not part of the VS-15 system.

2. The Automatic Sequence programs are stored on
Diskettes 1, 3 & 4. Diskette 2 (DIAG 2) will
respond to the PF8 command with an error
message. .

The menu shows those commands (PF keys) which can be used for direct oper-
ator control of the diagnostic programs; the current diagnostic descriptors;
and error messages and user prompts. Stop-on-error is automatically selected
for each (or all) programs chosen EXCEPT when using the¢ Automatic Sequence
(PF8) selection.
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When selected, the Stand-Alone Diagnostic Monitor programs will run in the
order that they are shown in table 8-3. If testing is not altered by operator
action or by hardware failure, the Monitor automatically cycles on the set of
diagnostic programs chosen and the Monitor Pass Count will increment.

Small System VS Diagnostic Package Version Rxxxx

(1) = Error Loop (4) = Program Loop (7) = step (16) = Exit
(2) = Routine Loop (5) = Pause (10) = Clear all Settings

(3) = Stop on Error (13) = Display Error Log

Program Name: R1410 VS-15 Winchester DA Diag Error Count = 00000
Routine Name: 00 Initialization & Interrupts -- Routine Loop Count = 00000
Error Code = Program Loop Count = 00000
Program Status: Test In Progress Monitor Pass Count = 00000
Messages:

Configuration switch data and corresponding device types
defined by switch position 6 - 8:

li

Switch 0 data
Switch 1 data

70 / unit 0 type (J2) - Quantum Q540 32Mb
70 / unit 1 type (J2) - Quantum Q540 32Mb

Type FF and press [ENTER] if types are correct.
Otherwise, type 00 then [ENTER] for error loop.

lIr=1
5]

Figure 8-5. Diagnostic Monitor Run-Time Menu Selection Screen

8.5.3.2 Run-Time Menu Screen Commands and Descriptors

There are nine commands and eight descriptors displayed on the Run-Time
Menu Selection screen. The operator uses the Run-Time Menu to monitor test
results, and the PF function key commands and alternate-action commands to
control test performance. Selecting the command initiates the functioning of
the command and highlights the command on the screen. The next time a command
is selected, it becomes an alternate-~action command and will cause the origi-
nal command to be deselected. Commands PFl through PF5 are alternate-action
commands. A brief discussion of each command follows.

8.5.3.2.1 Diagnostic Monitor Run-Time Screen Commands
1. ERROR (PF1) - Loop on routine in which the next failure occurs.

LOOP
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8.5.3.2.1 Diagnostic Monitor Run-Time Screen Commands (Cont'd)

2. ROUTINE  (PF2) - Loop on current test routine.
LOOP

3. STOP ON  (PF3) - Stop the diagnostic program where the next failure is )
ERROR detected.

4. LOOP ON  (PF4) - Loop on current diagnostic program.

PROGRAM
.
5. PAUSE (PF5) - Halt the program prior to the next test rouline.
6. STEP (PF7) - Used to Step passed a selected option (PFl thru PFS5).

That is, Step through Pause, Program or Routine Loop,
or Stop On Error without deselecting the command.

7. CLEAR ALL (PF8) - Resets all other test control commands (PF Keys 1-7).
SETTINGS

8. DISPLAY (PFl3) - Displays the 23 most recent errors in an error buf-

ERROR fer. ENTER will return the Run-Time screen Lo the
LOG routine in progress.
9. EXIT (PF16) - The Diagnostic Monitor Program is terminated, and

the Diagnostic Monitor Test Selection Option screen
‘ (figure 8-3) is re—entered after the EXIT command.

8.5.3.2.2 Diagnostic Monitor Run-Time Screen Descriptors

1. PROGRAM - The name of the program currently being executed. A Program

NAME consists of one or more test routines.
2. ROUTINE - The name of the test routine currently being performed.
NAME
3. ERROR - The code of the most recently detected error.
CODE
4. PROGRAM - The status of the diagnostic currently being performed (e.g.
STATUS Test in Progress, Stop on Error, Program Pause, etc.).
Ay
5. ERROR - A decimal count of the number of errors which have been

COUNT detected. The count is cumulative and it is reset only by
re-IPLing or returning to the Program Selection menu (PF16).

6. ROUTINE - A decimal count of the number of loops which have been made )
1.OOP through the diagnostic routine currently being per formed.
COUNT This value is only displayed when the loop-on-routine option
is in effect. 1Tt is cleared when the loop-ou-routine option
is deselected. -
7. PROGRAM - Identical to Routine Loop Count except that this count
Loop applies to diagnostic programs rather than to routines.
COUNT
8-20 7291404
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8.5.3.2.2 Diagnostic Monitor Run-Time Screen Descriptors (Cont'd)

8. MONITOR - A decimal count of the number of loops which have been made
PASS through the set of diagnostic programs. It is cleared by
COUNT re-IPLing or returning to the Program Selection menu (PF16).

8.5.3.2.3 Error Messages and User Prompts

The current diagnostic program writes error messages and user prompts in
the lower half of the screen. If more than one error occurs, only the last
error message will be left on display, although the error count and the Diag-
nostic Monitor Error Log are updated for each error.

8.5.3.3 Running the Stand-Alone Diagnostic Monitor

1. Make sure the three position (LOCAL CONTROL/REMOTE DIAGNOSTICS/REMOTE
CONTROL) switch (figure 3-3) is in the LOCAL CONTROL position. (The

system will NOT IPL if the switch is in the REMOTE DIAGNOSTICS
position.)

2. Set the Front Panel Boot Device switch to the required position. (The
Boot Device may be either the SYSTEM disk, or a Stand-Alone Diagnostic
Monitor diskette.)

3. Press the Initialize button on the Front Panel (or power-up the sys-
tem). (The HEX display on the Front Panel will begin counting down

from FFFF.) 1In about 45 seconds WS-0 will display the Menu shown in
figure 8-1.

NOTE

When initializing from the System Diskette Drive,
the screen display of figure 8-1 will be bypassed
as will STEP 4 below. The first screen to appear
will be that of STEP 5 following.

4. When the IPL Drive/Monitor Selection Screen appears, the cursor will
be positioned next to the default IPL volume. Press PF8 to load the
Stand-Alone Diagnostic Monitor. The screen (figure 8-1) will briefly
display the message "Loading Diagnostic Monitor Microcode'.

NOTE

When loading the SDAM using PF8, the VS-15 will
always load from the bootstrap (default) volume
(for example, 'WIN17'), an alternate volume cannot
be selected.
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8.5.3.3 Runring the Stand-Alone Diagnostic Monitor (Cont'd) ‘

5. Workstation Zero (WS-0) will display a cautionary notice and request a
YES or EXIT response. Enter the YES response.

6. After YES is entered, WS-0 will display the menu shown in figure &-3
(or figure 8-4 for the 5-1/4" diskette version, DIAG 1).

7. Press PF8 to start the Automatic Sequence. (Note that on the System
Volume the Automatic Sequence skips test 14, the CPU Tester. The last
test in the Automatic Sequence is test 16, the BP DMA and MARs test.
Also note that Stop-On-Error is NOT selected in either case.)

8. Run the Stand-Alone Diagnostic Monitor (figure 8-3) for one complete,
errur—free pass. This should take about 15 minutes for systems equip-
ped with IM byte of Main Memory. Check the Monitor Pass Count on the
WS-0 screen to determine when one complete pass has been made.

9. If any errors occur, display the Diagnostic Monitor Error Log at the
end of one complete pass, using PF13. (Refer to paragraph 8.5.3.3.1)
If the Main Memory Integrity test fails, refer to paragraph 8.5.3.3.3
for instructions on how to locate the failing memory chip.

|

|

‘ NOTE
When running the SDAM using PF8, more than one
error may occur and be listed in the Error Log.
Some diagnostic programs will generate multiple
errors (for example, @MT1000@) many of which may
be repetitive, thus loading the Error Log with
similar errors. In this case, replace the multi-
ple error component (or board) first and then

repeat the Automatic Sequence (PF8) to view the
remaining error(s).

10. If no errors occurred, press PFl6 (EXIT) to return to the Diagnostic
Monitor Program Selection screen. (When using the four diagnostic
diskettes, insert the next diskette, press PFl16 and then press PF8 to
proceed.) If a test routine is in progress when PFl6 is pressed, the
routine will complete before the Diagnostic Monitor Program Selection

screen occurs. This may take several seconds, depending on the test
routine.

11. Press PFl6 again to terminate and return to the IPL Drive/Monitor
Selection screen. (Occasionally, PFl6 may have to be pressed more .

than once in order to return to the IPL Drive/Monitor screen.)

12. IPL the system.

8.5.3.3.1 Displaying the Diagnostic Monitor Error Log

The Diagnostic Monitor Error Log may be displayed by pressing PFL3. The
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Error Lop Display Screen (figure 8-6) will show up to 23 of the most recent
Stand-Alone Diagnostic Monitor errors. These errors are listed as 8-character
codes followed by up to 18 HEX characters all on a single line in a 'short-
hand' format. The 18 HEX characters are an extraction of all other relevant
imformation from the message portion of the error screen.

ME102001 24 00 04 00 0A 00 00 24 10 (24th error)
ME102002 20 00 00 00 0A 00 00 04 10 ( 2nd error)
ME102001 20 01 00 01 0A 00 00 24 10
ME102002 20 01 00 01 0A 00 00 24 10
ME102001 20 02 00 02 0A 00 00 24 10
ME102002 20 02 00 02 0A 00 00 24 10
ME102001 20 04 00 04 0A GO 00 24 10
ME102002 20 04 00 04 OA 00 00 24 10
ME102001 20 08 00 08 0A 00 00 24 10
ME102002 20 08 00 08 0A 00 00 24 10
ME102001 20 10 00 10 0A 00 00 24 10
ME102002 20 10 00 10 0A 00 00 24 10
ME102001 20 20 00 20 0A 00 00 24 10
ME102002 20 20 00 20 0A 00 00 24 10
ME102001 20 40 00 40 0A 00 00 24 10
ME102002 20 40 00 40 OA 00 00 24 10
ME102001 20 80 00 80 0A 00 00 24 10
ME102002 20 80 00 80 0A 00 00 24 10
ME102001 21 00 01 00 0A 00 00 24 10
ME102002 21 00 01 00 OA 00 00 24 10
ME102001 22 00 02 00 0A 00 00 24 10
ME102002 22 00 02 00 0A 00 00 24 10
ME102002 24 00 04 00 0A 00 00 24 10 (23rd error)
Press ENTER to Save Log, PFl to Delete

Figure 8-6. Diagnostic Monitor Error Log Display Screen

The first two characters of the 8-character code identify the board (or
unit) being tested and the program, routine, or error notation. The second
two digits (00-FF HEX) identify the program number; the third two digits
(00-FF HEX) identify the test routine within the program; the fourth two dig-
its (00-FF HEX) identify the error within the test routine; and finally the
remaining 18 HEX error message codes are displayed.

Although only one error screen can be displayed at a time, relevant data
from the most recent 23 screens is saved in the Error Log. For example, the
final 18 HEX characters are the Received Data, Expected Data, MARL address,
and CP Status Register HEX characters from each error message occurring during
running of the Main Memory Test example given in figure 8-9.

Error codes are written from left-to-right, top-to-bottom. They wrap
around from the bottom to the top and start overlaying when the 23 line Error
Log buffer becomes full. For example, the top row of the Error Log Display in
figure 8-6 is the 24th error and the bottom row is the 23rd error. The second
row (2nd error) will be overwritten by the 25th error.
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8.5.3.3.2 Interpreting the Diagnostic Monitor Error Log Dis lay

The CE can select the failing board (or unil) from the S-characler eri.i
code and replace (or repair) that unit, using the following example:

L.

The USART/Modem Diagnostic portion of the Self-Test Monitor fails
(@BT0500@). (Loop-back connector, WLI P/N 420-1040, is installed.)

Press PF8 to load the Stand-Alone Diagnostic Monitor.
Select program 22, USART/MODEM Diagnostic and press ENTER.

Enter 10 (Character Loop-back thru Connector) and press ENTER (the
test fails),

Deselect Stop-On-Error (PF3) for a few errors, and then press PF3 (or
PF5, Pause).

Press PF13, Display Error Log and the following is displayed.

8-24

BE101007 04 01
BE101007 04 02
BE101007 04 03
BE101007 04 04
BE101007 04 05
BE101007 04 06
BE101007 04 07
BE101007 04 08
BE101007 04 09
BE101007 04 0A

Press ENTER to Save Log, PFl to Delete

Figure 8-7. USART/Modem Failure During Diagnostic Monitor Execution

7.

Observe the Jst error code character as shown in the last entry of
Error Log, that is, BE101007 xx xx (where xx means don't care).

Use table 8-7 and compare the lst error code character with the fail-
ing unit. In this case, 'B' compares with the Bus Processor. As the
USART logic is on the BP board, replace the BP board.

To return to the last test running after viewing the log, press LENTER

to SAVE the Diagnostic Menitor Error Log, or press PFl to DELETE the
Error Log.
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Table 8-7. Failing Unit from Error Code Character

IST ERROR CODE CHARACTER B FAILING UNIT

B Bus Processor Board failures include
5-1/4" System Diskette & USART/Modem
CP5 Central Processor
Internal Fixed Disk DA or Disk Drive
Main Memory
5-1/4" Fixed Disk DA or Disk Drive
Serial I1/0 (SIO/ISI0/928W) or WS-0
Telecommunication Device Adapter

i || RO G

8.5.3.3.3 The Main Memory Stand-Alone Diagnostic Program (MT1000)

“en running the Self-Test Monitor, one of the more common failures is the
Main Memory Integrity portion of the Self-Test Monitor (MT0500). If this
failure should occur, the Stand-Alone Diagnostic Monitor must be run to deter-
mine the location of the failing memory chip. The display shown in figure 8-8
will appear on Workstation Zero (WS-0) screen at the time of the failure and
the Self-Test Monitor will halt.

Small System VS Self Test Package Version Rxxxx
System Hardware Status
System Volume = WIN 17

Status Diagnostic

Passed (510) Serial Data Link Test

Passed (BP) USART Loop-back Verification Test
Passed (CPU) CP Control Memory & CP/BP Test
Passed (CPU) CP Random Operands Test

Passed (CPU) CP Integrity Test

Failed (MM) Main Memory Integrity Test

(BP) BP DMA & MARS Test

Error Code = 4E20

Press PF (8) to Load Stand-Alone Diagnostic Monitor

Figure 8-8. Main Memory Failure During Self-Test Monitor Execution

Proceed as follows:
1. Press PF8 to load the Stand-Alone Diagnostic Monitor.

2. WS-0 will display the Diagnostic Monitor NOTICE screen. Type YES to
continue, and WS-0 will then display figure 8-3, the Diagnostic Moni-
tor Selection screen. (When the boot device is the System Diskette,
figure 8-4 will appear.)
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8.5.3.3.3 The Main Memory Stand-Alone Diagnostic Program (UMT1000¢ - cCont'd) ‘

3. Select the Main Memory Test by positioning the Cursor, pressing any
non-blank character, and pressing ENTER. A modified Diagnostic Moni-
tor Run-Time Menu (figure 8-9) will appear.

Small System VS Diagnostic Package Version Rxxxx

(1) = Error Loop (4) = Program Loop (7) = Step (16) = Exit
(2) = Routine Loop (5) = Pause (10) = Clear all Settings

(3) = Stop on Error (13) = Display Error Log

Program Name: R1412 VS Main Memory Diagnostic -- Error Count = 00000
Routine Name: Routine Loop Count = 00000
Error Cod. = Program Loop Count = 00000
Program Status: Test In Progress Monitor Pass Count = 00000
Messages:

Enter FF to run MOVING INVERSIONS Tests
Else Enter 00

Figure 8-9. Main Memory Test Option Screen

4. The Main Memory Test Option Screen (figure 8-9) allows the system
operator to choose a short version of the Main Memory Test (@MT1000@).
The short MM diagnostic, which takes less than 2 minutes to complete,
will detect all Main Memory errors previously detected by the STM. To
run the short version , enter 00 in the field provided, then press
ENTER.  The Diagnostic Monitor Run-Time Menu Selection Screen will
appear (figure 8-10).

5. Deselect Stop-On-Error function by pressing PF3 and allow the Stand-
Alone Diagnostic Monitor to run until a significant number of Main
Memory errors (less than 23) are displayed at the Error Count position
or one complete test program occurs. (It will loop automatically.)

6. Press PF3, Stop On Error (or PF5, Pause).

7. Using figure 8-10, lock at the Messages portion of WS-0 screen show-
ing (as an example):

a. RECEIVED DATA NOT EQUAL TO EXPECTED DATA

b. RECEIVED DATA (MDR) = 20 00
c. EXPECTED DATA = 00 00
d. ADDRESS (MAR1) = 0A xx xx
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Small System VS Diagnostic Package Version Rxxxx

(1) = Error Loop {(4) = Program Loop (7) = Step (16) = Exit

(2) = Routine Loop (5) = Pause (10) = Clear all Settings

(3) = Stop on Error (13) = Display Error Log

Program Name: R1412 VS Main Memory Diagnostic -- Error Count = 00002
Routine Name: 20 Data Buss Test --A/B 50 sec.-- Routine Loop Count = 00000
Error Code = ME102001 Program Loop Count = 00000
Program Status: Stopped On Error Monitor Pass Count = 00000
Messages:

RECEIVED DATA NOT EQUAL TO EXPECTED DATA

RECEIVED DATA (MDR) = 20 00

EXPECTEC DATA = 00 00

ADDRESS (MAR1) = A0 00 00

(Status Bit 5 = 1 indicates MM Parity Trap taken)
(Status Bit 12 =1 indicates Invalid Address Trap taken)
CP Status Register = 04 10

Figure 8-10. Main Memory Error During Stand-Alone Monitor
8. Look at the two high order MARl address HEX digits. Using table 8-8,
find the LOGICAL ROW number of the defective Main Memory RAM chip.
a. EXAMPLE: ADDRESS (MARL) = 0A xx xx (where xx = don't care.)
b. The failing chip is in LOGICAL ROW five of the VS-15 Main Memory

board. (Third row from top of figure 8-11, VS-15 Main Mewory
Board RAM Chip Layout.)

Table 8-8. Converting MAR Address to Main Memory RAM Chip Row

TWO HIGH ORDER LOGICAL
HEX DIGITS ROW
0E or OF
0C or 0D
0OA or OB
08 or 09
06 or 07
04 or 05
02 or 03
00 or 01

(Top)

Ol TWl ST o~

(BOTTOM)
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ROW 7 L24 | L23 | L22 | L1 L20 | L19 | L18 | L17 L8 L7 L6 L5 L4 L3 L2 L1
ROW 6 148 | L47 | 146 | 145 | Laa | 143 | La2 | La1 L32 | L31 L30 | L29 | L28 | L27 | L26 | L25
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ROW 1 L168 | L167 | L166 | L165 [ L164 | L163 | L162 | L1617 J L1562 | L1571 | L150 | L149 | L148 | L147 | L146 | L145
ROW 0 L192 | L191 | L190 | L189 | L188 | L187 | L186 L176 | L175 [ L174 | L173 | L172 | L1771 [ L170 | L169
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8.5.3.3.3  The Main Memory Stand-Alone Diagnostic Program (@MT1000@ - Cont'd)

Y. Look at the four MDR data HEX digits (Received Data and Expected Data)
and find the correct chip in row five of figure 8-11 using the example
and table 8-9 given below.

a. EXAMPLE: RECELVED DATA (MDR)
EXPECTED DATA

20 00
00 00

1}

Table 8-9. Bit Chart for Main Memory Chip Locations

DATA HEX DIGITS TWO HIGH ORDER DIGITS TWO LOW ORDER DIGITS

- DATA BITS 8 4 2 1 8 4 21 8 4 2 1 8 4 2 1

RECEIVED DATA (20 00) 0 0L 0 0 0 0 O 0 0 00O 0 0 0 O

EXPECTED DATA (00 00) [0 0 O O O O O O 0 0 00O 0 O 0 O
DIFFERENCE 0 01 0 0 0 0 O 0 0 0 0O 0 O 0 O

b. The difference shows that the most significant high order HEX
digit picked up the 2-bit.

c. Looking at figure 8-11, the 2-bit RAM chip of the high order HEX
digit in logical row five is L70, the failing chip.

10. Power-down the system, remove the Main Memory board, and replace the
failing memory chip. (Refer to Chapter 7, Illustrated Parts Break-
down, for Main Memorv RAM chip part numbers.)

11. Power-up the system and run the Automatic Sequence (PF8) of the

Stand-Alone Diagnostic Monitor to make sure that there are no other
errors.

8.6 ON-LINE DIAGNOSTIC PROCEDURES

With On-Line diagnostics, located in library @SYSTST@, the CE logs on to
the system through any workstation and executes a specific test routine, which
runs under control of the VS Operating System (while the customer is running).
Under VS Operating System Release 6.20.02 level, the standard VS-25/45 on-line
diagnostics (listed in table 8-5) and error log features are present. For a
more detailed explanation and discussion of each, see the Customer Engineering
Diagnostic Handbook P/N 729-1257-A.

8.7  CONTROL MODE

Control Mode is a CP state where normal programming activities (under the
control of the VS Operating System) are suspended and certain other facilities
(mainly diagnostic and initialization) are made available to the system opera-
tor. These facilities are divided into two groups of commands as follows:

1. LOAD Group: Contains commands for initializing the Operating System,

loading a Stand-Alone program, loading a diagnostic program, or re-
starting a program from an initlalized state.

729-1404 8-24




TROUBLESHOOTING

2. DEBUG Group: Contains commands for displaying and/or wodifying Main
Memory, general registers, control registers, or the Program Control
Word (PCW). Also included in this group are commands for a single
step program cxecution, a hard copy dump of Main Memory and registers,
and a virtual address translation.

Control Mode uses Workstation Zero (WS-0) for communications between the
operator and the system. To enter Control Mode, WS-0 must be powered-on.
Control Mode uses only the top line of the CRT display (line one); the con-

. tents of the line are saved on entry into Control Mode and restored at exit.

This makes Control Mode transparent to any program that may be using WS-0.
For a detailed discussion of Control Mode commands, refer to Chapter 6 of

the VS Principles of Operation manual (WLI P/N 800-1100P0-04.01). All stand-
ard VS-25/45 control mode functions are available on the VS-15.

8.8 REMOTE DIAGNOSTICS

As part of its remote maintenance objectives, Customer Engineering offers
remote diagnostic service as a maintenance program to VS-15 customers. The
primary goal of the service is to isolate problems remots'y so that the CE can
bring the correct parts to the customer's site and supply the customer with a
responsive and efficient level of service. The VS-15 uses the same remote
diagnostic programs as the VS-25/45. Remote diagnostic service is an integral
part of first level custc :r problem resolution.

8.8.1 REMOTE DIAGNOSTIC SUPPORT

The VS-15 hardware supports several features related to remote diagnostic
service. These include a basic telecommunication capability, and the micro-
code required to establish a link with the Remote Maintenance Center. Neces-
sary Customer, System, and Service information is stored and maintained with-
out external system power. And finally, a TC link can be established over
ordinary telephone lines and off-line diagnostics can be run remotely.

One of the features supported involves the use of the Nonvolatile RAM

- (NVRAM) on the Bus Processor board (refer to paragraph 8.9). The NVRAM is

maintained by various VS Operating System application programs, operating sys-
tem hooks and microcode support. The contents of the NVRAM is the first block
of data transmitted from the VS-15 during a remote diagnostic session. The
data transmitted is made up of the following sections:

1. Customer Information
2. System Configuration
3. Hardware Configuration
4. Service Log

The primary feature 1involves the Bus Processor's
capability to run all off-line diagnostics remotely. Locally resident
diagnostic packages, already loaded on the system, can be run from the Remote
Maintenance Center. (Refer to paragraphs 3.2.2.4 and 8.8.2). The 808b
microprocessor code necessary to establish the link with the Remote
Maintenance Center resides in the BP Code RAM.
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In the United States and Canada (except Hawaii), a Remote Diagnostic Modem
(WA 3451) 1is shipped with each V$-15 system. (The modem is to be used tor
remote diagnostic sessions only and will be rcwoved from the customer's sile
1f the service is not implemented.) Using ordinary telephone lines, the cus-
tomer can easily establish a remote diagnostic session with the Remote Maiu-
tenance Center.

3.8.2 REMOTE DIAGNOSTIC PROCEDURES

It is normally the customer who initiates the remote diagnostic session
and coordinates with the Remote Maintenance Center (RMC) during the Lesting.
It is not necessary for the CE to be present at the site during the remotc
diagnostic session. The basic remote diagnostic procedure is as follows:

1. Experiencing a problem with the system, the customer establishes Lhal
the problem is not operator dependent by following the procedure given
in the VS-15 Operator (Customer) Level Troubleshooting Flow Chart
(figure 8-13), and notifies the Area Call Control Center (CCC).

2. The CCC then calls the home office Technical Assistance Center (TAC).

3. The TAC Remote Maintenance Center (RMC) establishes a telephone line
data link between the RMC diagnostic system and the customer's VS-15.

4. The RMC reads and analyzes the information from the VS-15's Nounvola-
tile Random Access Memory (NVRAM).

5. The RMC runs the diagnostics from the diagnostic diskette inserted by
the customer into the diskette drive of the customer's system.

6. The RMC notifies the Area CCC of the test results and which Field
Replaceable Unit, if any, failed.

7. The CCC notifies the local Customer Engineer who completes the service
call, including updating the NVRAM.

8.9 NONVOLATILE RAM (NVRAM)

All VS-15 systems have a special 2K byte x 8-bit memory area called Non-
volatile Random Access Memory (NVRAM). The NVRAM is physically located on the
Bus Processor (BP) board and is logically located within the BP's memory ad-
dressing space. A special long-life battery, also located on the BP, provides
back-up power to make sure that the NVRAM retains its data (remains nonvola-
tile) during a power outage or when the system is normally powered-off.

The primary purpose of the NVRAM is to provide a condensed outline of cus-
tomer information, system configuration, hardware configuration, and service
log informatiou for the remote diagnostic facilities. At the beginning of a
remote diagnostic session, all the contents of the NVRAM, plus the power-up
error codes, will be transmitted to the Remcte ilaintenance Center. This in-
formation will aid the Center in diagnosing the customer's problem.

The NVRAM can be read and written on-site by two utility programs; LOADNV
and SHOWNV. The NVRAM initially contains no information until data is entered
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using the LOADNV utility. From that point on, the contents of the NVRAM noie
be updated by the Customer Engineer during cach service call,

8.9.1 NVRAM UTILITIES

Two applicaticns programs, LOADNV and SHOWNV, are used to manage  the
NVRAM. These programs run under the VS Operating System and support features
which include displaying, modifying, and printing any of the defined NVRAM
fields. The LOADNV program also supports backup/restore functions between the
physical NVRAM and a disk file. The NVRAM may be viewed using either the
LOADNV or the SHOWNV programs, but may be modified only with the LOADNV pro-

gram. For a complete description of the NVRAM Utilities refer to Documenta-
tion WLT P/N 760-1135 (195-2452-0).

The LOADNV and SHOWNV programs display and/or print a formatted view of
the NVRAM. This formatted view currently consists of four sections. The
following is an overview of the contents of each section:

l. Customer Information Section: This section, loaded at installation
vime,includes customer identification, service location, system ser-

ial number, and information regarding the type of customer service
contract..

2. System Configuration Section: The second section includes the VS
operating system version, and the CPU and BP microcode versions. It
also contains a system-wide ECO map and a system maintenance count.

This, along with the Customer Infcrmation Section, covers all system-
level information.

3. Hardware Configuration Section: The third section is segmented by
Device Adapter (DA) with each DA's devices being tracked by their I/0
Device Addresses (IODAs). Serial number, ECO-level, and error counts
(maintained dynamically by the CPU and BP microcode) are stored scpar-
ately for each device. The CE can view and alter devices as a group
(eg: all serial devices) or individually.

4. Service Log Section: This last section contains one entry per service
call. An entry includes call report number, and repair and subunit

codes. A maximum of 12 entries can be stored, after which the oldest
entry 1is discarded.

8.9.1.1 LOADNV Utility

The LOADNV program provides flexible read and optional modify control to
all NVRAM sections. The program supports loading the NVRAM at installation
time, generating backup disk files of the NVRAM data, and entering service
call report information.

After running LOADNV, a check can be made of hard copy output to verify
the changes. If any errors are detected, the program can be rerun recalling
the output just generated. The CE can select only the particular field(s)
within a section which need correction. These field(s) can be easily modified
and the newly updated data replaced.
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program also allows a prototype disk file to be generated. This file

can be initialized for a general VS-15 1/0 device configuration. The proto-

type fil
. ning of
. ity is d

l.
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e can then be used as a standard starting point file for on-site run-

LOADNV at system installation time. The operation of the LOADNV util-
ivided into threc distinct processes:

Selection of Input Data: The initial screen of the LOADNV program is
used to define the input data to be used by the utility. One of the
three input options may be selected. The three input options and
their most common uses are:

a. Disk File Input: Provides the LOADNV utility with a preformatted

NVRAM image file from a disk, at which time further updates may be
made.

b. Default Input: Used when generating an NVRAM image from scratch,
such as for a new VS-15 system installation.

c. Direct NVRAM Input: Uses the actual data in the NVRAM as input

for the wutility. It would be most commonly used to update the
service log section.

Processing and modification of the selected input data using the Sec-
tion Selection Menu:

a. Once the input data is defined by selecting one of the three input
options, the LOADNV program then allows this data to be processed
or modified.

b. Data is accessed by logical NVRAM section name (customer informa-
tion section, system configuration section, hardware configuration
section, and service log section). As many sections as may be
required can be accessed and modified.

c. All modifications are made to the input data and held within the
LOADNV program. The final disposition of the wupdated data is
determined by the output options.

Selection of the destination of the processed or modified data: After
modifying the desired section(s), the LOADNV program displays the out-
put options. One of three output options may be selected.

a. Create NVRAM Image File: Allows the NVRAM data to be written to a

user-specified disk file. Useful for saving NVRAM data to be used
later.

b. Load Data Into NVRAM: Allows NVRAM data to be written direct%y
into the physical NVRAM, destroying the previous contents. This

option would be most commonly used to update the service log
section.

c. Load NVRAM and Create NVRAM Image File: Combines both of the pre-
vious options, also destroying the existing contents of the NVRAM.
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After the output section is chosen, the LOADNV program performs the se-
lected function and also generates a formatted NVRAM print file. The print
file is generated and placed in the system print queue on HOLD.

8.9.1.2  SHOWNV Utility

The SHOWNV program allows either examining the physical NVRAM without any
possibility of accidentally modifying the current data, or examining an NVRAM
image file. It will also generate hard cop, printouts of either.

1. Selection of Input Data: The initial screen of the SHOWNV program is
used to define the input data to be used by the utility. One of two
input options may be selected, as follows:

a. Use an existing NVRAM image file: Provides the SHOWNV utility
with a preformatted or backup NVRAM image file from disk. Uses
the 2K NVRAM disk image file as input to the utility.

b. Use NVRAM native: Allows current NVRAM data to be used as input
by the utility. Commonly used to examine service call informa-
tion. No data modifications may be made.

2. Processing Functions: Once the input data is defined, the SHOWNV pro-

gram generates a formatted print file of the NVRAM or 1lmage File data,
whichever is selected as input.

3. Display Function: The print file is displayed via a link to the V$
DISPLAY utility. Data is displayed in a format identical to the print
format used by the LOADNV utility. All processing functions within
the DISPLAY utility are available to manage the print file.

129-1404




-
/

TROUBLESHOOTING

VS-15 CUSTOMER ENGINEERING LEVEL

TROUBLESHOOTING FLOW CHART (1 OF 5)

IS
SYSTEM
COMPLETELY
DEAD
?

CABINET
FANS TURNING
?

FRONT
CCNTROL
PANEL DC POWER-ON
AND NOT-READY
LEDS ON
?

Figure 8-12A.

29-1404

AC POWER ON/OFF SWITCH OFF.
SYSTEM NOT FIRMLY PLUGGED
INTO POWER SOURCE RECEPTACLE.
POWER SOURCE RECEPTACLE DEAD.
POWER SOURCE BREAKER TRIPPED.

CHECK FAN CONNECTIONS.
REPLACE DEFECTIVE FANS.

CHECK 8613 FRONT CONTROL
PANEL BOARD AND CABLE.

POWER-OFF SYSTEM. DISCONNECT
P/S CABLES AT MOTHERBOARD.
DISCONNECT INTERNAL DISK
DRIVES. POWER-ON SYSTEM.

SUPPLY LEDS
ON g
?

ISOLATE BAD
BOARD OR
DISK DRIVE.

REPLACE SWITCHING
POWER SUPPLY.

B-01394-FYB84-5

Customer Engineering Level Troubleshooting Flow Chart




TROUBLESHOOTING

VS-15 CUSTOMER ENGINEERING LEVEL
TROUBLESHOOTING FLOW CHART (2 OF 5)

FRONT
PANEL HEX DISPLAY
COUNTDOWN STARTS
(AT FFFF)
?

CHECK 8613 FRONT PANEL BOARD FOR BAD
INITIALIZE SWITCH OR CABLE. CHECK BP
SEATING IN MOTHERBOARD CONNECTOR AND/OR
TRY ANOTHER SLOT IN THE MOTHERBOARD.
CHECK NOT-INIT SIGNAL AT J30, PIN 4 ON MB.

REPLACE BP OR PS AS REQUIRED AND RE-IPL.

DOES
DISPLAY

IS
ERROR

COUNTDOWN STOP
BEFORE COMPLETION
(1000, 2000,

CODE 401E,
9820, OR BO12
DISPLAYED

ETC.)

CHANGE POSITION
OF BOOT DEVICE
SWITCH AND RE-IFL.

?

IS
ERROR
CODE 7203
FLASHING
?

YES

CHECK ANY HEX DISPLAY ERROR
CODE AGAINST TABLE 8-2 AND
REPLACE FAILING BOARD/UNIT.

Figure 8-12B.

8-136

WS-0 1S OFF.
TURN WS-0 ON
AND RE-IPL.

B-01394-FYB4-6A

Customer Engineering Level Troubleshooting Flow Chart
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TROUBLESHOOTING
\
|

V> 15 CUSTOMER ENGINEERING LEVEL
TROUBLESHOOTING FLOW CHART (3 OF 5)

IS
FRONT
PANEL NOT-READY
LED OFF

CHECK FOR HEX DISPLAY ERROR CODE (TABLE
8-2). IF NONE, INSERT DISKETTE WLI P/N

732-8002 IN DISKETTE DRIVE AND

IPL FROM THE DISKETTE. RUN BURN-IN (PF-8).

DID
SYSTEM PASS
BURN-IN

REPLACE BOARD
CALLED OUT BY

HEX DISPLAY DIAGNOSTIC.
OFF
FTU VERIFY INITIALIZE
| ON SYSTEM DISK. SYSTEM DISK.
| DID SYSTEM RUN COLD-START.
| IPL DO RE-TRY.
| DRIVE
| YES SELECTION SCREEN
APPEARS
?
MEMORY CHIPS REPLACE
TI OR AMD BP BOARD.
IS ?
ERROR
CcoDE a500 \, VO
FLASHING
?
SWITCH TO
LOCAL CONTROL
. AND RE-IPL.
REFORMAT SYSTEM DISK.
) RUN COLD-START & RE-IPL. oo rvaer.

Figure 8-12C.
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TROUBLESHOOTINC

VS-15 CUSTOMER ENGINEERING LEVEL
TROUBLESHOOTING FLOW CHART (4 OF 5)

SELECT IPL DRIVE
AND PRESS ENTER.

SELF-TEST
MONITOR BEGINS
RUNNING
?

SELF-TEST
MONITOR COMPLETES
SUCCESSFULLY

SYSTEM
LOADS MICROCODE
AND FRONT PANEL NOT-READY
LED GOES OUT. SYSTEM

INITIALIZATION SCREEN
APPEARS
?

SYSTEM CONFIGURATION
SCREEN APPEARS. ENTER
CONFIGURATION DESIRED.

Figure 8-12D.

@

Y

CHECK FOR HEX DISPLAY ERROR CODE (TABLE
8-2). IF NONE, INSERT DISKETTE WLI P/N
732-8002 IN DISKETTE DRIVE AND
IPL FROM THE DISKETTE. RUN BURN-IN {PF-8).
IF BURN-IN OK, RUN FTU AND COLDSTART.

CHECK FOR HEX DISPLAY ERROR CODE AGAINST TABLE
8-2 AND REPLACE FAILING BOARD/UNIT. IF MAIN
MEMORY OR CP5 CONTROL MEMORY TESTS FAIL, PRESS
PF8 AND RUN STAND-ALONE DIAGNOSTIC MONITOR.
REPLACE FAILING MEMORY CHIP AND RE-IPL.

CHECK FOR HEX DISPLAY ERROR CODE .
IF NONE, INSERT DISKETTE R239F (WLI
P/N 732-8002 IN DISKETTE DRIVE AND

IPL FROM THE DISKETTE. RUN BURN-IN.

IF BURN-IN OK, RUN COLD-START.

B-01394-FY84-8A

Customer Engineering Level Troubleshooting Flow Chart
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TROUBLESHOOT I NG

VS-15 CUSTOMER ENGINEERING LEVEL
TROUBLESHOOTING FLOW CHART (5 OF 5)

CHECK FOR HEX DISPLAY ERROR CODE.
IF NONE, INSERT DISKETTE WLI P/N
732-8002 IN DISKETTE DRIVE AND

IPL FROM THE DISKETTE. RUN BURN-IN.
IF BURN-IN OK, RUN COLD-START.

SYSGEN-IN-
PROGRESS SCREEN
APPEARS

—p»i POWER-OFF ALL SERIAL DEVICES TO
CLEAR POSSIBLE DEVICE PARITY ERROR.

‘ ENTER DATE/TIME
INFORMATION.
SYSTEM
NO SELECT DIFFERENT SYSTEM VOLUME
'N'T'AL'::Jég:SSCREEN > AND RE-IPL. IF NO OTHER VOLUME, RUN
; COLD-START WITH INITIALIZE AN RE-IPL.
YES
ALL
WORKSTATION SCREENS No CHECK AC POWER AND COAX CABLE TO
APPEAR WORKSTATION(S). CHECK CONFIGURATION FILE.
?
* YES
| !
i .
I3 m B-01394-FYB4-9A

Figure 8-12E. Customer Engineering Level Troubleshooting Flow Chart
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TROUBLESHOOTING

VS-15 OPERATOR (CUSTOMER) LEVEL
TROUBLESHOOTING FLOW CHART (1 OF 4)

TURN ON
WORKSTATION
ZERO (WS-0)

WS-0
POWER CORD

WS-0

PLUGGED IN? WS-0
CABLES CONNECTED TO CPU?
BRIGHTNESS AND

NO YES

COMES ON
OK

CONTACT CALL
CONTROL CENTER

?

INTENSITY CONTROLS

ADJUSTED
YES OK
Y PLUG IN POWER CORD.
TURN ON CPU CONNECT WS-0 TO CPU.
POWER SWITCH. ADJUST CONTROLS.
TRY AGAIN.

CPU

CABLE PLUGGED

CABINET FANS IN? WALL BREAKER

TURNING

CONTACT CALL
CONTROL CENTER

ON

?

TURN ON WALL BREAKER.
PLUG IN POWER CABLE.

é TRY AGAIN.

B-01394-FY84-1

Figure 8-13A. Operator (Customer) Level Troubleshooting Flow Chart
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TROUBLESHOOTING

VS-15 OPERATOR (CUSTOMER) LEVEL
TROUBLESHOOTING FLOW CHART (2 OF 4)

A
FRONT NO CONTACT CALL
PANEL POWER-ON CONTROL CENTER
LED ON
?
YES
DOES
FRONT PANEL NG
HEX DISPLAY COUNT
DOWN
?
YES
|
|
| FRONT
| NO NOTE ANY ERROR CODE
| ‘ PANELEDN‘;I;EfADY Y - AND CONTACT CALL
} ON? CONTROL CENTER.
|
| YES
|
| 73
| FRONT NO coﬁ?& E. \UYES CHANGE POSITION
«HEX PA“;,';FD'SPLAY 9820, OR B012 OF BOOT DEVICE
' DISPLAYED SWITCH AND RE-IPL.
?
YES o
IS [ WORKSTATION zERO
ERROR CODE “\_ YES (WS-0) IS OFF OR
7203 FLASHING DISCONNECTED FROM
? CPU. TURN WS-0 ON OR
RECONNECT AND RE-IPL
NO
[}
NOTE ANY ERROR CODE AND

CONTACT CALL CONTROL CENTER

. Q B-01394.FYB4-2A

‘ Figure 8-13B. Operator (Customer) Level Troubleshooting Flow Chart
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TROUBLESHOOTING

VS-15 OPERATOR (CUSTOMER) LEVEL
TROUBLESHOOTING FLOW CHART (3 OF 4)

IPL

DRIVE

SELECTION SCREEN
APPEARS

? d

ERROR CODE
4500 FLASHING
?

LOCAL CONTROL/REMOTE
DIAGNOSTICS/REMOTE
CONTROL SWITCH IN REMOTE
DIAGNOSTICS POSITION.
CHANGE TO LOCAL CONTROL

AND RE-IPL.

SELECT IPL
DRIVE AND
PRESS ENTER.

Y

NOTE ANY ERROR CODE
AND CONTACT CALL
CONTROL CENTER.

ﬁ

BEGINS RUNNING

TEST MONITOR
COMPLETES TESTING
oK
?

NO

B-01394-FY84-3

Figure 8-13C. Operator (Customer) Level Troubleshooting Flow Chart
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TROUBLESHOOTLNG

VS-15 OPERATOR (CUSTOMER) LEVEL
TROUBLESHOOTING FLOW CHART (4 OF 4)

SYSTEM
NOT-READY
LED GOES
ouT

NO

NO J

DATE/
TIME SCREEN

NO NOTE ANY ERROR CODE AND

’:X P CONTACT CALL CONTROL CENTER

SYSTEM
INITIALIZATION
PROCESS
COMPLETES

DISPLAY LOG-ON
SCREENS

B-01394-FY84-4

Figure 8-13D. Operator (Customer) Level Troubleshooting Flow Chart
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APPENDIX A

DEFINITIONS FOR VS-15 SIGNAL-NAME (TRUF) MNEMONICS

MNEMONIC DEFINITION SOURCE DESTINATION DESCRIPTION
BPAO-19 BP Addresses BP CP, DA's Addresses to load
CPU CM RAM
BPD0O-15 BP Data BP CP, DA's Data for CPU CM RAM
BPINTO-15 BP Interrupts BP BP Interrupts from 8253
PIT to 8259A PIC
BRO-15 B Register (3 Cp B Register data output
CB0-31 C Bus Data CP CP C Bus output data
CM0-39 Control Memory CP CP Microinstruction
Data Bits
CNO-7 BALU CcP CP 8~bit BALU output
DAO-15 Data RAM DA's BP One word of address for
Addresses BP Data RAM addressing
DDO-15 Data RAM Data BP,DA's DA's,BP One word of data to
or from BP/DA's
DNO-7 DALU cP cp 8-bit DALU output
MAO-20 Memory Address CP,BP MM CP/BP/DA memory add-
DA's resses for main memory
MARO-23 Memory Add Reg CP CP MAR output addresses
MDO-15 Memory Data MM CP,BP,DA's CP/BP/DA memory data
to/from main memory
MDRO-15 Memory Data Reg CP CP MDR output data
MCB0-2 Main Memory CP,BP, MM Command bits
Control Bits DA's for MM
MGS0-7 Memory Grant MM CP,BP, Main Memory Access
Strobe DA's granted
MRIO-7 Memory Request CP,BA, BAP Request to main
In Strobe DA's memory for access
MSBO-1 Main Memory MM CP,BP, Status bits from
Status Bits DA's the MM
PMRO-7 Program Mask cp Ccp Program Mask Reg

Register

data output

729-1404




‘ MNEMONIC

APPENDIX A

DEFINITION SOURCE DESTINATION DESCRIPTION
PTO-15 Page Table cP CP Page Table output
' from T-RAM
. SDO-15 Stack Data cP cP Data from CP Stack
U0-15 BALU CP cP 16-bit BALU output
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APPENDIX A

MNEMONTIC

A-Register Source Selector

ALLOW PE
ALU

ALU Input Selector

ALU Level 1
ALU Level
ALU Level
AMX0-2

w N

ARO-15

Auxiliary Registers

BALU

BCD
BIU
BMDS
BP

BP-DSB

BP-TR1
BP-TR2
BPAO-19
BPDO-15
BRO-15
BRCK
C-Bus Sclector
CA

CAS
CB0O-15
CRBT
CCsO-1
CDLI
CI0

CM

CM
CNTO-1

CP5
CPDEN
CRAM
CRYSTAL
CSEL

DA
DaLU
DD
DEC

A

Va=15 MNEMONICS

HARDWARE ORIENTATED DEFINTTION
Selects 1 of 4 inputs for A-Registor
Allow code RAM parity error
Arithmetic-Logical Unit
Output to 8-bit Decimal ALU/Binary ALU
All ALU operations
Most ALU operations
Move operations
Input select bits for A-Register Source
Selector. From Process Field Decoder
A-Register data
Work or spare CP Stack registers
Binary Arithmetic Logic Unit(s) (8 and
16-bit)

Binary coded decimal

Bus Interface Unit

Memory Data Strobe

Bus Processor

BP status bit. ECC failure encountered
during BP access of Data RAM

BP status bit. Initialize button pressed

BP status bit. Reset button pressed

BP Addresses

BP Data

B Register Data

B Register Clock

Selects 1 of 4 inputs for C-Bus

Carry Bit

Column Address Strobe

C-Bus Data

Change bit

Condition Code bits

Control Device Level Interface

Control 1/0

Control Memory

Control Mode

Used to address Process Field Decoder
PROMs. Generated by counter clocked by
master clock

VS-15 Central Processor

CP Data Enable

Code RAM

Crystal clock speed for Data RAM

CM bit 12. Selects high or low order

byte of CP Stack data for 8-bit ALUs

Data RAM Address

Decimal Arithmetic Logic Unit (8-bit)

Data RAM Data

Status bit set for Invalid Decimal digit
found in A or B Bus Operand for Decimal
Add/Subtract with Carry

Dual Error (Memory)
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' MNEMONIC

DGS
DIGS
DMA
DRAM
DRI
ECC
ECNT
ENO-2

EU

FAST

FDC

Fault bit

General Registers
HOB

1/0

IA2_12

| IC
| IC Source Selector

1C0-1
INVA
103

‘ 104B

IODEN

IODTR

IORD

IOWR

IPL

IREG

IREG

Immediat