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How to Use This Manual |

|

Purpose of the Manual

This manual is a reference for working on the TC2000 hardware. After reading
this document, you should be able to change any of the Field Replaceable
Units (FRUs) in the TC2000 computer and peripherals.

Other Places to Find Answers
If you experience any problems with our product, or if you have questions or
suggestions, please do one of the following:

e Send electronic mail from anywhere on the ARPAnet to:

bf-questions(@bbn.com

e Send mail to:

TC2000 Bugs .

BBN Advanced Computers Inc.
10 Fawcett St.

Cambridge, MA 02138

e Ifyou are under warranty, or have a software maintenance contract, you
can also call our hotline number:

1-800-4AC-BELY in the United States
1-617-873-8660 from any other location

If you are reporting a problem, please include as much information as you can,
as follows:

s Your version of the nX operating system and the TC2000 system.

xi
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. The size of your TC2000 system (number of nodes and amount of mem-
ory) .
e The number of nodes that were in your cluster
o The total number of users on the TC2000 system at that same time
* An example that illustrates the problem

o A record of the sequence of events that led to the problem; especially a
~ stack backtrace (see the system administration guide) _

We are also interested in your evaluation of our documentation. We would ap-
preciate it if you would fill out the form at the back of this manual and return
it to us,

Audience Level

The primary audience for this document consists of field service personnel
who are new to the TC2000. The document does not assumne that you have used
a UNIX operating system before, but it does assume that you have used some
operating system and that you are familiar with common computer terms, such
as files and directories.

Other Referen¢es

Using the TC2000 Document Set is a guide to the entire set of manuals that
come with your TC2000 system. If you're not sure where to look for informa-
tion, this is a good place to start.

For information on hardware functionality, see Inside the TC2000 Computer,
on how to use the diagnostics, see the TC2000 Diagnostic Guide. ‘

For information on the sy'stem console, see Installing and Using the VT320 Vid-
eo Terminal. For information on the system printer, see Installing and Using
the 1L.A75 Companion Printer.

For information on the 1/2” magnetlc tape unit, see the M990 GCR CacheTape®
Unit Technical Manuai

For information on the Systech Terminal Controller Hardware, see HPS Instal-

~ lation and Troubleshooting Reference Guide, HPS Host Adapter Technical Man-
ual, HPS Cluster Controller Technical Manual, and HPS Remote Cluster

Installation Guide.

For information on the Excelan Ethernet Controller, see EXOS 301 Reference
Manual.

For information on the Disk Controller, see Xylogics Model 451 User’s Manual.

Pretiminary 9/21/89
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Organization

The manual is organized as follows:

Chapter one contains an overview of the TC2000 system and the Field
Replaceable Units (FRUs)

Chapter two contains instructions for replacing each FRU in the Expan-
sion cabinet.

Chapter three contains instructions for replacing each of the FRUs in
the Utility cabinet. '

Chapter four contains instructions for replacing the hardware in the Pe-
ripheral cabinet.

Chapter five contains instructions for replacing the console.

Chapter six describes when preventive maintenance routines should be
performed and what:is needed to perform them.

Chapter seven describes how to troubleshoot for system problems.

Appendix A describes the jumper locations and switch settings for every-

thing in the TC2000.

Appendix B contains power and data flow diagrams for referencing dur-
ing repair procedures.

Appéndix C contains a list of all the FRUs in the system, including the
part numbers.

Appendix D contains the wiring diagrams for the expansion and utility
cabinets.

Typographic Convehtions

This manual uses the following conventions to present information:

bold Text in bold indicates an exact filename, a command, or user
input.
italics Text i m italics indicates a variable, or a value that the user sup-
' plies; for example, filename stands for the file under discussion.
type Text in typewriter font represents computer output.

bold italics Text in bold italics indicates an emphasized word or phrase.

< Delete> Names enclosed in angle brackets indicate keyboard keys: for

example, <Delete>, <Esc>, and <Retum>.

<Control-Z> Two key names enclosed in angle brackets indicate that you

should press the keys simultaneously; for example.

Xiii
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<Esc>Z
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<Control-Z> means that you should hold down the Control
key and press the Z key. < >

Asingle key name enclosed in angle brackets followed immedi-
ately by another key name indicates that you should press the
first key and then the second; for example, <Esc>Z means that
you press the Escape key and then press the Z key.

This symbol represents the <Retun> key in computer dialog
examples.

In command syntax descriptions, square brackets enclose op-
tional items.

A horizontal ellipsis indicates a repetition of the previous com-
mand or input string.

A vertical ellipsis indicates that irrelevant portions of a pro-
gram have been omitted.

Preliminary 9/21/89
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Overview

The TC2000 system, BBN’s powerful new multiprocessor, is designed to ex-
ecute many tasks rapidly, individually and efficiently. Because it uses shared
memory, any one of its processors can access main memory as needed. This
access to memory is enabled by means-of an interconnection network called
a Butterfly switch. This switch not only provides a fast and efficient access
path, but also avoids bus saturation, thereby increasing the speed with which
data can be sent and received. . -

The TC2000 system comprises three main units (refer to Figure 1-1 and -
Figure 1-2): ' : '

o Expansion Cabinet
o Utility Cabinet
e Peripheral Cabinet

Additionally, the system has a connection for a VT320 terminal that is used
to run diagnostics software and also serves as a console.

‘Because of its increased sophistication, many of the components that make

up a TC2000 system are small and/or difficult to access. Therefore, when a

‘component fails and needs to be replaced, the larger unit of which it is a part

is replaced. This larger, easier to access unit is called a Field Replaceable Unit,
or FRU. For example, if a card-level component fails, the entire card is re-
placed. Or, if a disk platter fails, the entire disk drive is replaced.

In terms of its maintenance, the TC2000 system can be seen as a collection of
Field Replaceable Units (FRUs), each of which has a certain location and

~ function.

This chapter provides the location and a brief functional description of each
FRU.
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Figure.1-2 | 'Systém Overview: Back
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Expansion Cabinet

One expansion cabinet can accomodate up to function cards; however, the sys-
tem can be expanded up to a total of 63 processors by adding up to seven more
expansion cabinets. See Figure 1-3 and Figure 1-4.

A description of each FRU in the expansion cabinet follows.

Function Card Fans

There are two fans located in the front topmost section of the expansion cabi-
net. They are automatically activated when the system power is turned on.

Function Cards

The function cards are located in the front middle section of the expansion
cabinet. There can be a total of eight per cabinet. Based on the Motorola 88000
RISC microprocessor famlly, the TC2000 processor provides a particular ca-
pability in the system, such as processing power, /O interfacing, and memory.
The function card known as the TC/TPV currently provides all the essential
features of a computer system.

Midplane

The TC2000 Midplane (TC/MP), located in the front middle section, corre-
sponds to a conventional backplane except that it has connectors on both sides
instead of one, making it possible for cards to be connected on either side.
The Midplane provides the signal connections among the switch cards, proces-
sors, and clock card cables. The deplane also distributes power to the switch
cards and processors.

Each Mldplane connects processors switch cards, and switch and clock
cables.

Bulk Power Supply
The Bulk power supply unit takes 208V three-phase, five-wire power, converts
the AC to DC(+/-24 volts) and distributes it to the function cards and switch

cards in its cabinet via the midplane. There are two bulk power supply units
located in the expansion cabinet.

For more detailed electrical specifications, see the site preparation guide.

Preliminary 9/21/89
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Figure 1-3 Expansion Cabinét: Front
Procesgor Fans
ololololofolo]o Captive Screws
Lights - soloelesladociostes :ﬁ\
sflajojojoljeje]|e
~ Processors '
0= 7 I Levers
Lights edlasfoelsdactsales :d/
)(6] (0] (¢} (6] (o] (6] [¢)! = Captive Screws

Bulk Power Supply ——=

-

Bulk Power Supply
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_ Figure 1-4 Expansion Cabinet: Back
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6U VME Card Cage

The 6U VME card cage. located in the back middle section of the expansion
cabinet, holds up to eight 6U VME cards. Currently, this card cage contains
an Interphase SCSI VME Controller and a VMEbus Repeater.

6U yme
Power‘gnppiy

6U VME Repeater

Switch - The Repeater provides the connection between the peripheral controllers con-
s tained in the 9U VME card cage and the TC/FPV card in the expansion cabi-
T net. It is always the rightmost card in the 6U card cage while the 9U Repeater
is always the leftmost card in its card cage (in the Peripheral cabinet).” The
POU Peripheral Controllers in the 9U VME card cage are thereby connected to the -
computer via the Repeater card in the 6U VME card cage.
Back View

6U VME 1/ Power Supply

This power supply is located in the back top section of the expansion cabinet.
= It provides power to the 6U VME cards in the 6U VME card cage.
a0 . : : - _
BB |
Micilne 6U VME Fan
Switch
Cards _ The 6U VME fan is located just.below the I/O power supply and is automati-
can cally activated when the system power is turned on via the TCS.
POU
Thermai Sensor
Back View
Located on the back wall behind the fan, the thermal sensor monitors tempera-
ture for the 6U VME card cage.
Preliminary 9/21/89 . S
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68U :
Power‘%sply

Fan
M.
: Midgjane

~ Back View

TC2000 Maintenance Manual

-

Switch Cards

The Switch cards, located in the back midd!le section of the expansion cabinet.
are connected to the back side of the midplane. There is one pair, consisting
of a server (TC/SS) and a requestor (TC/SR). Each of the eight function slots
on the midplane is wired to each of the four switch card slots on the other side
of the midplane. For communication with the rest of the system, each switch
card has connectors that mate with the midplane, on which the signals are
routed to connectors that accept cabies. '

Switch Card Fan

This fan is located just under the switch cards and is automatically activated
when the system power is turned on.

Power Distribution Unit (PDU)

The Power Distribution Unit (PDU), located at the bottom rear of the expan-
sion cabinet, takes 3-phase 208 VAC power from the wall outlet and distrib-
utes it as single-phase power. It has a 30 amp plug.

Preliminary 9/21/89
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1.2

TCS

1/4” Tape

Lontrol Fanel

Clock Cards

Povier Sasply |

PDU

Front View

Disk

ape

Conirol Panel

Clock Cards.

Pov-\Ir'esr Egg’ply

PDU

Front View
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Utility Cabinet

See Figure 1-5 and Figure 1-6 for locating FRUs in the utility cabinet. The
following subsections describe the FRUs in the Utility Cabinet. '

Hard Disk Drive

The hard disk drive is located at the front top of the Ut111ty cabinet. It is an

850MB (686MB formatted) 8” Winchester disk drive. Additional (up to three
more) Winchester disk drives are located in the Peripheral cabinet. '

Test and Control System (TCS)

‘The Test and Control System (TCS) is a separate subsystem consisting of its

own power supply, processor, disks, and software. The TCS controls, moni-
tors, and tests the hardware components of the TC2000 system. It also boots
the nX operating system on the TC2000 computer. The TCS software consists
of an operating system (DOS), the master programi, and the diagnostics. The
master program, called the TCS Executive (TEX), controls the TCS and runs
the diagnostics.

When power first comes on via the keyswitch, only the TCS gets power. The
TCS, under operator control, then turns on the bulk power supplies and system
fans, turns on the system circuit cards, tests the machine’s components, and
starts the load of system software.

For complete instructions on shutting down the operating system and power-
ing on or off the system, refer to Chapter 7, Troubleshooting.

Having a separate CPU and disk enables the TCS to continue running
diagnostic software when portions of the TC2000 system are down.
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Figure 1-5 Utility Cabinet: Front R | L Q

0 o OO Em"— Disk Drive
@ TCS Fan Filter
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‘Figure 1-6 Utility Cabinet: Back
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1/4™ Tape

LONtrod Fanei
Clock Cards

Pov'\i:'e?' Eggply

PDU

Front View

Disk

TCS

Clock Cards

Pov'\'r'esr §8§p|y

PDU

Front View
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e Master Function Card

The TCS master function card controis the system support -
devices, including the hard disk and floppy disk ports, two serial
ports, the real time clock/calendar, and the keyboard interface.

. Modem Card

The modem card is connected to the TCS rear panel phone jack

with a cable. If the TC2000 system needs service from BBN,

the system operator checks that the local phone line is connected,

BBN Field Service calls the auto-answer modem, and TCS appli-
. cations and function card diagnostics are used to diagnose the

machine.

e TCS Floppy Disk Drive

The 1.2MB floppy drive is located at the bottom left-hand corner |
of the PC chassis.

s TCS Hard Disk Drive
The hard drive is located at the bottom left-hand corner of the PC
~ chassis just above the floppy drive.
1/4” Tape Drive
The 1/4” Tape Drive is located just under the TCS and is part of the Control
Panel Assembly.
Control Panel Assembly

The Control Panel Assembly is located just below the TCS on the front of the

cabinet. It coontains the 1/4” Tape Drive, keyswitch, indicator lights, reset

button and associated power and data cables.

Preliminary 9/21/89
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Clock Card(s)
Disk ‘ The clock card (TC/CLK) is located at the front of the Utility cabinet under
- the Control Panel. It provides the switch clock signals and other timing signals
TCS for a system of up to 63 processors.
174" Tape The clock signal is generat_ed“by a clock master card. The distribution of the

clock signals is from the clock master card, through clock slave cards as needed

vau i for larger systems, to switch cards where it is used and also passed on to the
+ ECS ] :
Power SUpply function cards and TCS subsystem. -
POU
Front View
Disk +5 TCS Power Supply:
TCS This power supply, located in the same section as-the clock cards at the front

- of the Utility cabinet, provides + 5 volt power directly to the TCS logic on the
function, clock, and switch cards.

/4" Tape |
[Conirol Panel |

Clock Cards

PDU
Front View '
- Power Distribution Unit {PDU)
______ _ The PDU, located in the bottommost back section of the cabinet, distributes
v T single-phase 208 VAC power from the wall outlet. Input is a 30 amp, 3-phase
¢ TCS ! 208 VAC.

Back View

Preliminary 9/21/89 13
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1.3

PDU

Front View

" PDU

Back View
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Peripheral Cabinet

See Figure 1-7 and Figure 1-8. The folIowmg subsections describe the FRUs
in the Peripheral Cabmet

Eight-—lnch Disk Drives

Up to three optional eight-inch disk drives are located at the front of the
Peripheral cabinet.

1/2” Tape Drive

The optional 1/2” Tape Drive is located in the Peripheral cabinet above the
disk drives. The system supports tape operation at 1600bpi, 3200bpi. and
6250bpi. '

QU VME Card Cage Chassis

Located at the top back of the Peripheral cabinet is the 9U VME card cage.
The card cage is an enclosure that contains the components of the 9U
VME subsystem: the controller and repeater cards as well as the 9U VME
backplane and the 750W switching power supply. Each of the Controller cards
and the Repeater card is considered to be a separate FRU. The entire card
cage, including the power supply and backplane, is considered to be another
separate FRU.

The following cards are in the card cage:

e Disk Controller

~ Controls the disk drives (up to four) .

e Ethernet Controller

Allows communication {0 the Ethernet network

Preliminary 9/21/89
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Peripheral Cabinet: Front

O Figure 1-7
9u VM’E Card Cage
O
<——— 1/2” Tape Drive

oooooo O (optional)
oo EHE | oo nAE <+————— Disgk Drives

0 =E==|ll=== (optional)

L
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Figure 1-8 Peripherai Cabinet: Back
e
~l-_lolojo
=

Disk & Tape ¥
Controller i

. sl
Repeater

0]
8]
o

o
O
0]

Tape Drive fan

< 9U VME card cage -

<— Tape Drive
(optional)

|—— Disk Drives

Breakers
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e 32-Port Terminal Controller (Optional)

) Supplies multiple serial lines connected to the TC2000 computer _

o VME Repeater

Cabled to the 6U VME Repeater to extend control from the
TC2000 master function card to the 9U card cage.

Peripheral PDU

The peripheral Power Distribution Unit (PDU), located at the bottom rear
of the Peripheral cabinet, outputs 208 VAC single-phase for the 9U VME card
cage, the disk drives (optional), and the 1/2” tape drive (optional). The Periph-
eral PDU has a 20 amp plug and requires 208 3-phase VAC input.

1/2" Tape
/ Drivep

See the Site Preparation Guide for more detailed electrical information.

Disk
Drives ’

Front View

Preliminary 9/21/89 | | 17
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Expansion Cabinet

The expansion cabinet is located on the left end of the TC2000 system. (Refer
to Figure 2-1 for a front view and Figure 2-2 for a back view.) This cabinet
can contain as many as eight processors. There can be up to eight expansion

cabinets per system. The first expansion cabinet is called the system base
module. ' |

The following sections provide instructions for the removal and replacement

of each Field Replaceable Unit (FRU) in the expansion cabinet, as follows:

® Processor Fan

- @ Processor

e Midplane

¢ 6U VME Subsystem
o I/O Power Supply
‘o Card Cage/Midplane
o 6U VME Repeater |
o SCSI Controller

e 6U VME Fan Assemny

e 6U VME Thermal Sensor

e Switch Cards
e Switch Card Fan Assembly
~» Power Distribution Unit (PDU)

"o Bulk pdwer' supplies

19
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-

Figure 2-1 Expansion Cabinet--Front

Processor Fans

QiOI1CI0101CICIO Captive Screws
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Buik Power Supply -
\- - - ) \
Bulk Power Supply -
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Figure 2-2 Expansion Cabinet -- Back
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2.1

CAUTION

WARNING

NOTE
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Removing the System Panels

Before you can begin working on the expansion cabinet FRUs, you need to re-
move the cabinet’s outer panels (“skins”) as follows (see Figure 2-3):

1. Usinga 1/8-inch screwdriver, unscrew the two screws at the top of the
panel.

2. Remove the panel by pulling the panel out at the top and lifting upwards.

I T T O T T B

Before removing power be sure to shutdown the operating system (Section 7.3).

[ A 11 1 11T

—
Unplug the system from the wall outlet before proceedlng Otherwise you risk
severe electncal shock.
%
You can now access the Processor fans and cards. To access the bulk power
supply:

3. Unscrew the two screws on the bottom left and right of the bulk power

supply panel.

4.  Lift the panel off.

H you wish, you can easily access the bulk power supply filter at this time. Un-
screw the two Phillips screws under the panel and slide the filter out for clean-
ing or changing.

,A"'h‘ "l'l‘ l“'K “'M .‘I'h. jI"l. “Ihl. ‘I'R. ‘II"I. ‘I"'h. 'I'"r. “Illo. ‘I.rl

To access the components in the back of the cabinet (the I/O 6U VME power
supply, 6U VME card cage, Switch cards and fan, PDU) you first need to re-
move the back panel as follows:

1. Unscrew the bottom two thumb screws.

2. Liftthe entire piece up until the top two pins are free of their holes, then
lift the panel off and put it aside.

Preliminary 9/21/89
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Figure 2-3 Removing System Panels
Screws
417 -«——— Panel Lip
. -—— Front Panel
p=

| Lift Up to remove

o
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2.2
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2.2.1

CAUTION

NOTE
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Processor Fans

There are two Processor fans per expansion cabmet. They are located at the
front in the topmost section.

You need the foilowing tools:
e Large slotted screwdriver

e Phillips (#1 or #2) screwdriver

'Removing a Processor Fan

To remove a processor fan:

LI 1 1 1 1 I O

Before removing power be sure to shutdown the operating system (Section 7.3).

LI 111 11 1 1 1 A o

1. At the front of the utility cabinet, turn the key in the control panel coun-
terclockwise to the OFF position.

2.  Remove the four screws from the Processor fan panel and lift it off.

3. Remove the four screws—two front and two on the back wall—from the .
fan bracket.

4, Cut all tie wraps.
5. Unplug each of the plugs connected to the fans.

6.  Lift out the whole fan assembly as far as it will go.

i T M M T, T T, T T T T, T, T, T, T, T, T, T e,

T W R T T T S ny T
M, M, M, T M P M T,y M, T M T M T My T My My Ty Ty, Ty T, T T Ty T,

- 7. You can now access either fan for removal.

Preliminary 9/21/89
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2.2.2 _ Repiacing a Processor Fan |

O

To replace a fan:

1. Atthe front of the utility cabinet, check that the key in the control panel
8 PraBe ore is turned counterclockwise to the OFF position.

vicplane 2. Place the new fan on the mounting bracket and tighten all screws.

3. Move the two cords out of the way and put the entire assembly back into

the rack. 7
Bulk Power 4.  Connect the two fan plugs—the shorter cord to the back fan and the long-
Supplies er cord to the front fan.
Front View

5. Replace the four bracket scTews.

6.  Put the front panel in place and tighten the four panel screws.

"

Preliminary 9/21/89 _ : ' 25
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2.3 Processor Cards_ |

There can be up to eight processors per expansion cabinet. The Processors
are located in the middle of the cabinet and are accessed from the front.

-’

You need the following tool:

o Large slotted screwdriver

Bulk Power
Supply
Front View
2.3.1 Removing a Processor Card
To remove a processor:
CAUTION TR IIHI L 111 O T
- Before removing power be sure to shutdown the operating system (Section 7.3).
LI T 1 1 R I 1
1. Atthe frontof the utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).
C AUT!ON O T A O I I T O T T \lI.I WU RS R

Be sure to put a ground strap on your wrist and plug the end into the ground

socket (* on diagram.) This prevents static electricity from building up and
discharging across a card while you are working. (Even a small static discharge
to the card can destroy components, or weaken components so that they work
briefly and then fail.)

OO O W BN U AU E U W R RN WD

2. Looseneach captive screw at the top and bottom of the processor enough
to release it. '

3.  Grasp the top and bottom black levers and pull them out simultaneously
- — the top lever goes out and up; the bottom lever out and down.

4. Slide the processor out. If a processor sticks, rock it gently up and down.

5. Place the processor in the protective, static-free package provided.

26 | ' . Preliminary 9/21/89
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Figure 2-4 * Removing/Replacing a Processor Card
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2.3.2 Replacing a Processor o Q

£

To replace a Processor:

1. Atthe front of the utility cabinet, check that the key in the control panel
is turned all the way to the left (counterclockwise).

2.  Remove the Processor from its special packaging.

Bulk Power
Supply

Front View

C AUTION I T 1 1 1 T 1 1 T

Be sure to put a ground strap on your wrist and plug the end into the ground
socket (see * on diagram.) This prevents static electricity from building up
and discharging across a card while you are working. (Even a small static dis-
charge to the card can destroy components, or weaken components so that they
work briefly and then fail.)

LI 1111 1 3 [ Q

3. Conﬁgure the jumpers on the new Processor to match those on the old
Processor. (Refer to Appendix A to verify the jumper/switch settings.)

4. Hold the Processor so that the five lights—Bulk, TCS, Vcc. Vee and
Flag— are at the top and facing you.

5. Holding the Processor straight, place it carefully into the slot at the bot-
tom of the bay. Hold the ejector levers horizontal so that they do not in-
terfere with the seating.

6.  Push the Processor in slowly until it connects to the Midplane.

7.« Simultaneously push the top lever down and, in, and the bottom lever up
and in to lock the Processor in place.

8. Push and turn the captive screws then secure each with the screwdriver

28 Preliminary 9721/89
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2.4

Bulk Power .

Suppiy

Front View

241

NOTE

O 2.4.2

NOTE

O

Prefiminary 9/21/89

Midplane

2: Expansion Cabinst

The Midplane holds the Processors on one side (front) and the Switch cards
on the other side (back). The Midplane may need to be replaced (refer to Chap-
ter 7, Troubleshooting, for possible reasons). The Midplane is located in the
middle of the expansion cabinet and is accessed from the front of the cabinet.

You need the following tools to work on the Midplane:
e Phillips (#1) screwdriver
e 9/64 Allen wrench

Removing a Midplane

. .“"l. “"‘1. \'K.-I“ll. ""t. “I'N..""l. “I"l. "I.’il.‘l"h. ‘ll‘lu. “l'k..ll"l. ‘llhl.-llgll.-."h. “I'ln..u‘h. 'I,h. .I"lu. ‘I"l;. ‘N‘I». 'N'h, 1"‘IAAll"l;""‘l,.."ll- I'*'n. ‘I'rlw. ‘I"ln‘ IIIII h. l.‘h. ‘I"h_ l'l'h, ‘I'll, VVVV h. l"'h, ”"'n‘ -‘"ln. v"'n -u"-.-l"‘-. II"-. N .I"d- I"'r Kl

The VME Midplane is not curfently a Field Replaceable Unit.

M, e R M " i, M, M T, M, M, M T T, T, e T M e e M, e M T, M T, T T, T, T, i, ", oy M

Replacing a Midplane

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e e T T e
T, M M P, i P, M, M, M, T, e, i, i, M, T, M, T, T M T T e T T e e

The VME Midplane is not currently a Field Replaceable Unit.

Ty, "y, "

i, i ", e, T, M, T, g T M, T, T e T, M, e, T T T T, M M, T M, ", T, M,
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2.5.1

CAUTION

CAUTION

NOTE -
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Switch Server/Switch Requestor Cards

The Switch Server (TC/SS) and Switch Requestor (TC/SR) cards are located
midway down the back of the expansmn cabinet.

You need the following tool to work on the Switch cards:

s Large slotted screwdriver

Removing a Switch Card
To remove a Switch Server or Switch Requestor card (see Figure 2-5):

[T T T T

Before removing power be sure to shutdown the operating sjistem (Section 7.3).

LI L 1 111 11

~ 1. Atthe front of the utility cabinet, turn the key in the control panel aIl the

way to the left (counterclockwise).

WL ST W W W R W W R il OCEWW WO W

Be sure to pﬁt' a ground strap on your wrist and plug the end into the ground
socket (see * on the diagram). This prevents static electricity from building up
and discharging across a card while you are working. (Even a small static dis-

charge to the card can destroy components, or weaken components so that they
work briefly and then fail.)

I T T T 1 R

- 2. .Loosen the card fasteners until each captive screw is released.

3. Grasp the top and bottom black levers and pull out simultaneously — the
top goes out and up; the bottom out and down.

4, - Slide the card-out.

T T s
T T T T A

5. Place the card in the protective, static-free package provided.

Preliminary 9/21/89
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Figure 2-5

O

2: Expansion Cabinet

Removing/Replacing a Switch Card

Utility Cabinet Contral Panel
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2.5.2

CAUTION

=19}
Power\g\ﬂgpiy

Ean
cAitMEe
Midglane

PDU

O
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Ejector Levers

___ Captured
Screws

oFF=of

Replacing a Switch Card

R T T VT A U

Be sure to put a ground strap on your wrist and plug the end into the ground
socket (see * on the diagram) to prevent static electricity build up and dis-

- charge across a card. (Even a small static discharge to the card can destroy

components, or weaken components so that they work briefly and then fail.}

A O OO T T 1

To replace a Switch Server or Switch Requestor card:

1.

At the front of the utility cabinet, check that the key in the control panel
is turned all the way to the left (counterclockwise).

Remove the card from its protective packaging.’

Configure the jumpers on the new card to match those on the old card.
(Refer to Appendix A to verify the jumper/switch settings.)

Make sure the five lights—Bulk, TCS, Vec, Vee and Flag are at the top of
the card and facing you.

Holding the card straight, place it carefully into the slot at the bottom of
the bay. Hold the ejector levers horizontal so that they do not interfere.

Push the card in slowly until it connects to the Midplane.

Grasp the black levers at the top and bottom of the card and simulta-
neously push the top lever down and in and the bottom lever up and in.

Push and turn the captive screws manually, then with the screwdriver.

31
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L

2.6 Switch Card Fan Assembly

6U YME ~ The Switch Card Fan Assembly is located at the back of the expansion cabinet
Power Supply . .
just under the Switch cards. :

Ean

Cg.rli‘:iv(%%e You need the following tool:
Mwémm

e 3/16 or /4-inch slotted screwdriver
Switch
Cards

PDU
Back View
2.6.1 Removing a Card Fan Assembily
To remove a Switch Card Fan Assembly:
C AUT'ON L2 1 111 0011 A T e e
: Before removing power be sure to shutdown the operating system (Section 7.3).
LI 1 T A 1 11 1 1 1 A O
1. Atthe front of the utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).
2. Loosen the four screws holding the assembly in place.
Unpiug the connector. '
4. Lift the assembly out.
2.6.2 Replacing a Card Fan Assembly

o replace a Switch Card Fan Assembljr:

1. Atthe front of the utility cabinet, check that the key in the control panel
is turned all the way to the left (counterclockwise).

2. Putthe assembly in place and plug in the connector.
3. Screw in the four screws that hold it in place.

4.  Plug in the two AC power cords.
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6U VME Repeater

‘The 6U VME Repeater is located in the 6U VME card cage at the top back

of the expansion cabinet.

You need the following tool to work on the VME Repeater:

e 1/B-inch slotted screwdriver

Removing a 6U VME Repeater

To remove a VME Repeater:

LN 1 T T 1 O R

Before removing power be sure to shutdown the operating system (Section 7.3).

[ T A O 1 1

1. Atthe front of the utility cabinet, turn the key in the control panel ‘all the
way to the left (counterclockwise).

2.  Locatethe a_p'pro_priate card. Itis in the second slot from the left (Slot J2)
and has cables to the 9U VME card cage.

3. Loosen the two screws — one at the top and one at the bottom of the card.

4.  Disconnect the cables J1 (bottom) and J2 (top) by spreadmg the cable
chps and pulling forward.

", M M ", M, o, T M " T M e T M M, T, T, T T, T, Ty T T e

As you remove the cables, note the red trace on the bottom of each. This

- should always be down when the cables are connected. Also, remember which

cable was J1 and which was J2.
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5. Grasp the top and bottom tabs and puil them straight out simultaneous-
ly. These are not ejector tabs, so removing the card requires some force.

6.  Slide the Repeater out.

7. Place the card in the protective, static-free package provided.

Prefiminary 9/21/89
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Figure 2-6 6U VME Card Cage
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2.7.2 Replacing a 6U VME Repeater

Povegr\gﬂgply

To replace a VME Repeater:

1. Atthe front of the utility cabinet, check that the key in the control panel
is turned all the way to the left (counterclockwise).

Switch

C:;:s 2. Remove the Repeater from its special packaging.
_ 3. Configure the jumpers on the new Repeater to match those on the old.
POU (Refer to Appendix A to verify the jumper/switch settings.)
4.  Make sure the components are on the right side of the card.
Back View
5. Holding the card straight, place it carefully into the leftmost empty slot
(immediately to the right of the Interphase Controller).
c AUTION i Iﬁli O 1 4 IIiIViIiI mom i\]l 1 (T 1 !

The Repeater must be inserted into the first open slot (just to the right of the
last card), in order for the system to operate.

EI A I 1 T I

6.  Grasp the black tabs at the top and bottom of the card and push them
straight in simultaneously . .

7. Secure the top and bottom screws.

8.  Connect the cables, making sure that the red trace is down and the J1and
J2 cables go into the correct connectors on the card.

a6 _ ' Preliminary 9/21/89
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SCSI Controller

The SCSI Controller is located in the 6U VME card cage at the top back of
the expansion cabinet. It is always in the leftmost slot of the card cage.

You need the following tool to work on this ca1:d:

e 1/8inch slotted screwdriver

R O O O A O U U

Before removing power be sure to shutdown the operating system (Section 7.3). -

02 T 1 TERLEREEE LR o T O A

Removing a SCSI controller

_ To remove a Controller:

1. At the frontof the utility cabinet, turn the key in the control panel all the

way to the left (counterclockwise).

Locate the appropriate card; it will always be in the leftmost slot.
Loosen the two screws—one at the top and one at the bottom of the card.
Disconnect the only cable, which is located at the top of the card.
Pull the two black ejector levers away from the center simultaneously.

Slide the card out and place the card in the protective, static-free pack-
age provided. '

Replacing a SCSI cohtroller

To replace a Controller:
1. Check that the key in the control panel is turned all the way to the left.
2. Remove the card from its special packaging.

3. - Configure the jumpers and switches on the new card to match those on
the old card. (Refer to Appendix A to verify the jumper/switch settings.)

4.  Check that the ejector levers won't interfere with the seating, place the
card carefully into the leftmost empty slot.

5. Push the card in slowly until it connects to the backplane.
6. Connect the cable at the top.

7. Secure the top and bottom screws.
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2.9 6U VME Card Cage

The 6U VME card cage is located at the back of the expansion cabinet just
under the 6U VME power supply. Be prepared to spend about one hour on
this task, Also, make sure that there is enough room at the back of the cabinet
to work; i.e., that the cabinet is not too close to the wall.

68U YME
Power\@ﬂpply

Ean

Switeh You need the following tools to work on the card cage:
ards

Fan e 1/8-inch Allen wrench

PDU e 3/16-inch Phillips screwdriver

o 1/8-inch slotted screwdriver

Back View
In order to remove the card cage you need to remove other FRUs as well.
These FRUs are:
¢ Processors |
o 6U VME Repeater
e SCSI Controller
- 6U VME Fan assembly
e 6U VME Power Supply
Instructions for their removal can be found inr this chapter under the appropri-
ate name. ' '
2.9.1 Removing a 6U VME Card Cage
To remove the card cage: |
1. Atthe front of the utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise)
2. Atthe front of the expansion cabinet, remove all the Processors. See Pro-
cessors, Remove in this chapter.
NOTE U L i“"' g M, Mg, M g Ty Th T My T T e T T T T W T e T T Ty

Before removing the Processors, make sure that you have a place to keep them
while you are working; i.e., they should not be stacked up, but instead put sepa-
rately into protective, static free bags.

T Ty Ty Ty Ty e e M e T e e et et Ty Rt he o W R Ty Che e g e et et ko W ek
i " T Mg M g i M M, T T, T N, T My Ty T Ty Ty, T Ty M iy Ty Ty Ty T, M My, M M, M T Y My, My e Ty, e

3.  Reach through the Processor card cage to unscrew the two Phillips SCrews
on the left and right bottom corners of the VME Midplane.

38 Preliminary 9/21/89
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Figure 2-7 . Removing/Replacing the 6U VME Card Cage
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Be sure to keep track of all hardware that you remove and remember where it
came from. '
T, My T, M, M M M T T T Ty T T T T T e e M T M T Ty Ty T Ty Ty

4. Authe back of the expansion cabinet, remove the VME cards from the 6U
VME card cage (refer to for instructions).

5. Loosen the two Allen bolts on each side of the card cage.

6.  The air baffle panel is just above the 6U VME card cage. Unscrew the air
baffle panel and lift it out.

7. Loosen the top two slotted screws on the power supply panel so that the
entire power supply can be lifted up and out.

L T T T T T T T T T T T TR T T T A P AT
No I E " M, M, M, M, e, T, ", M, M M M M, e, M, M, T, M, T, e, M e e Ty T T My TRy T T T e Tl T

The power supply does not come out easily; you need to lift it up in order to
unhook its sides from the pins on the rack before you can lift it out.

T, M M M e M T T e T T T e e

o, T M ", iy, Mg M, T e M ", M T, T, M M, T, e, My, T
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8. Onthe left side of the power supply, loosen the two lug nuts holding two
power cables and disconnect the wires. This gives enough slack to the
remaining cables (connected to the Midplane and back wall) so that you
can lift the power supply all the way out and rest it on top of the expansion
cabinet.

- 9. You can now remove the VME fan assembly (refer to for instructions).

NOTE T T T T "l,‘. "l‘,l "n'. iy, My, "|.I' "||I. |||| = "I“' T "u;. T e A T A A T S T
When disconnecting cables remember where they connect.

o M " M M M,
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10. Disconnect the eight power cables for the power supply from the VME
Midplane.

11, Remove the two power cables from the back wall by squeezing the sides of
each plug and pulling it out.

12. Disconnect the power supply plug (J3) from the VME Midplane.
13.  Unscrew the two top screws in the top back of the Midplane.
14. Lift out the VME card cage, being careful not to catch any of the cables.

4 | | Prefiminary 9/21/69
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- Replacing a 6U VME Card Cage

In order to replace the card cage you need to replace other FRUSs as well. These
FRUs are: the Processors, the 6U VME Repeater and Controller cards, the
6U VME Fan assembly, and the 6U VME Power Supply. Instructions for their
replacement can be found in this chapter under the FRU name.

To replace the 6U VME ca.rd cage:

1. At the front of the utility cabinet, check that the key in the control panet
is turned all the way to the left (counterclockwise).

2. Check inside the section of the rack for the 6U VME card cage to ensure
that the AC power and thermal sensor cables are vertically dressed to the
left of the cage so that the cage will not catch them as you insert it.

3.  Push the cage partway in, then go to the front of the expansion cabinet.

4. Reach through the Processor card cage to push the cables around the
edge (right corner) of the rack.

5. At the back of the expansion cabinet, pull the cables around the cage as
you push the cage all the way in.

6.  Lift the cables and check that they are free of the card cage.

7. Make sure that the card cage is pushed all the way forward and lifted so
that the bottom of it overlaps the front screw tabs.

8. - Align the two top screw holes in the top back of the Midplane.

9.  Put the two top screws back in loosely.

w M Ty Ty T, e, e Ty, Ty, M, i, Ty, T, e, e, T e, T, T T M M T Ty, M T Ty e T, Y T, e,

Hang the back bottom of the card cage over the screw holes on the back of the
Processor cage in order to properly align the holes and replace the screws.

g M, M, T, M, T T, T, T, e, T T e M e e T, T, T, "‘n. Ty, T, "y, T, ", My T, T, T Ty T T T

10. Go to the front of the cabinet and replace the two screws on the back of
the VME card cage.

11. Insert processor card into the left and ride side of the processor cage.

12.  Go to the back and tighten the top two screws on the VME card cage.

13, Go to the front, remove the left processor card, and tighten the left bot-

tom screw. Repeat with the processor card on the right.
14. Replace the 6U VME Fan assembly.
15. Replace the 6U VME power supply.
16. Replace the 6U VME Repeater and Controller cards.

17. At the front of the cabinet, replace the Processors.

41
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6U VME 1/O Power Supply

The 6U VME 1/O power supply is accessed from the back of the expansion
cabinet and is located in the topmost section.

You need the following tools to work on the 6U VME power supply: |
e Large slotted screwdriver

e Phillips (#2) screwdriver

3 1 1 1 1 1 1 1 1 1 A 1 I

Before removing power be sure to shutdown the operat.ing system (Section 7.3).

O I O OO A O T T O R

Removing a 6U VME Power Supply

To remove the power supply (see Figure 2-8):

1. Atthe front of the utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).

2. At the back, turn off the PDUs for each cabinet by flipping all circuit

breakers down. ‘Additionally, twist off the two AC power cords for the
- expansion and utility cabinets and move them aside.

3. The air baffle panel is just under the 6U VME power supply. Unscrew
the air baffle panel and lift it off,

4. Loosen the top two slotted screws on the power supply panel and lift the
entire power supply up and out. Rotate the power supply toward you so
that the top can rest on the VME cage, which allows you to work on it.

v, -’"ln -."l.. ‘‘‘‘ h, .I"|n.q"h. ‘I;‘l.. IHI'\.. .lllh. -I"h. ."‘Iu. lll'h. .'r'h. ‘I"Iu. .'r'k "!'b "I‘h‘ l"'In, H"In‘ ."‘I., e"'h. ‘Illll. ""!.. "4".‘ w‘l—. ‘I.'Iv. >“'I-. l."lv. w'l—. 1"'4_ ‘Il‘h. ‘Ilrh ql‘\._ .II’!._ -I"\._ 1"\._ l"".. .‘"lu -rl‘b -."l. -Il‘l. ---- . h I"l. ‘II'I. ‘I‘l.,.

‘The power supply does not come out easily; you need to lift it up in order to
unhook its sides from the pins on the rack before you can lift it out.

P, M, M, ", M, T M, M, M, M, M M, M, e M, e M, M, i, T, M M M, P e Y Yt

5. Remove the four screws holding down the fan plate, disconnect the fan
cable, and remove the fan assembly.

6.  Onthe left side of the power supply, loosen the two lug nuts holding pow-
er cables ant disconnect the wires. This gives enough slack to the re-
maining cables so that you can lift the power supply out and rest it on top
of the expansion cabinet while you remove the remammg connections.

. 7. Disconnect the two right-hand ground wires (biack).

8.  Disconnect the two right-hand 5V wires (red).

Preliminary 9/21/89
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Figure 2-8
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Removing/Replacing the 6U VME Power Supply’

Power Supply Screws
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Remember where the cables come from.
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9.  Remove the two power cables from the back wall by squeezing the sides of

each plastic plug and pulling it out. -

10. Disconnect the power supply plug (J3) from the VME Midplane.

11. Remove plate on the back of the power supply.

12. Unscrew the six wires as in Figure 2-9,
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2.10.2 Replacing a 6U VME Power Supply

To replace the power supply:
e 1. Atthe front of the utility cabinet, check that the key in the control panel
cSME, is turned all the way to the left (counterclockwise), that the circuit break-
Midgjane ers for all PDUs are down and that the AC power plug is disconnected.
Switch 2. Connect the power supply plug (J3) to the VME Midplane making sure
— “that it is keyed correctly before connecting,
PDU 3. . Remove plate on the back of the power supply.
4. Secure the six wires to the appropriate connections as in Figure 2-9.
5. Connect the two right-hand ground wires (black) as in Figure 2-7.
6. Connect the two right-hand 5V wires (red) as in Figure 2-7.
Back View ' ‘
7. Connect the two power cables into the back wall.
8. Tuck the cables into the back so that they are out of the way.
9. Check that the LED wires on the right of the power supply are connected.
10. Replace the power supply unit by lifting it up by the handles, engaging the
top side slots on the rack pins first, then hooking the bottom, and pushing
it firmly into the rack. _
11. Put the panel in plaée and tighten the two screws on the top of the panel.
12. Replace the air baffle.
13. Plugin the AC power cord.
14. Push the circuit breakers up (on).
Figure 2-9 6U VME Power Supply Wiring

44
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2.11 6U VME /O Fan Assembly

Po vevgr\g\drz ’ The 6U VME I/O fan assembily is located at the back of the expansion cabinet
____________ i y - just under the /O power supply and behind the air baffle panel.
U WaE You need the following tools:
Mldéane : rye )
o Phillips screwdriver
Switch '
Cards ’
Fan
POU
Back View
2.11.1 Removing a 6U VME Fan Assembly

To remove the 6U VME fan assembly (see Figure 2-10):

C AUTION I 1 TI!-I 1 I A 1 1 v 13 11 e 1 1 I

Before removing power be sure to shutdown the operating system (Section 7.3).

I 1 1 A 1T \IIE..\III L (1 1

1. Atthe front of the utility cabinet, turn the key in the control panel all the

- way to the left (counterclockwise). :

2. At the back, turn off the PDUs for each cabinet by fhppmg all circuit
breakers down. Additionally, twist off the two AC power c:ords for the
expansion and utility cabinets and move them aside.

3. The air baffle panel is just under the 6U VME power supply. Unscrew
the air baffle panel and lift it off.

4.  Remove the power supply as described in 6U VME I/O Power Supply,
Remove but only enough to rest it on top of the cabinet and keep it out of
the way while you work on the fan assembly.

5.  Unscrew the four Phillips screws holding the fan assembly in place.

NOTE w, M, "‘"u, """ e e, e, e, M T e M M T T e M M " et M e, M, T, e e, M M, ", ", e, T,

Be sure to'}ceep track of all hardware that you remove and where it came from.

6.  Unplug the plastic connector on the right (AC input cord).

7. Unplug the J3 connector from the back wall (VME Midplane).
8 Lift the assembly out. '

46 ' ‘ : Preliminary 9/21/89
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- Figure 2-10 Removing/Replacing the 1/0O 6U VME Fan Assembly
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2.11.2 ~ Replacing a 6U VME Fan Assembly
Po QME To replace the 61U VME fan assembly:
5 1. Atthe front of the utility cabinet, check that the key in the control panel
CME, is turned all the way to the left (counterclockwise), and that the circuit
Midplane breakers for all PDUs are down.
Switeh 2.- Plug the J3 connector into the back wall (VME Midplane).
ran 3. Put the fan assembly in at a 45-degree angle with the side up, then put it
- ' into place.

4.  Replace the four fan assembly screws.

Back View

5. Plug the fan into the plastic connector on the right.

6. Replace the power supply as described in 6U VME I/O Power Supply,
Replace. ' _

7. Replace the air baffle panel.

8.  Plug the AC power plugs back into the wall and push the PDU circuit -
breakers up (on).

48 S ' Preliminary 9/21/89
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6U VME Thermal Sensor

The 6U VME thermal sensor is located at the back of the expansion cabinet
on the back wall just behind and above the 6U VME fan assembly.

You need the following tool:

¢ Medium slotted screwdriver

Removing a 6U VME Sensor
To remove the 6U VME thermal sensor:

011 T 11111 1 1 e R R I A TR T I
Before removing power be sure to shutdown the operating system (Section 7.3).
(301 1 T -3 IO T T U1

1. Atthe front of the utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise). )

2. At the back, turn off the PDUs for each cabinet by flipping all circuit

breakers down. In addition, twist off the two AC power cords for the
expansion and utility cabinets and move them aside.

At the back of the expansion cabinet, remove the air baftle.
Remove the power supply (see 6U VME I/O Power Supply, Remove).
Unplug the two connectors from the sensor. |

Unscrew the two plastic screws.

Lift the sensor out.

Replacing a 6U VME Sensor

To replace the 6U VME thermal sensor:

1. Atthe front of the utility cabinet, check that the key in the control panel
is turned all the way to the left (counterclockwise), and that the circuit -
breakers for all PDUs are down.

Position the new sensor on the back wall and screw in the plastic screws.
.Plug in the two sensor connectors. _

Replace the power supply (see 6U VME 1/O Power Supply, R;place).
Replace the air baffle.

A o

Plug the AC power plugs back into the wall and push the PDU circuit
breakers up (on). -
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2.13 Power Distribution Unit (PDU)

The PDU is located at the back bottom of the expansion cabinet above the bulk .

68U YME
Powbr Supp!
ST power supply.
Ean ‘
S MEe . You need the following toot:
Midplane : . .
e #2 Phillips screwdriver
Switch
Cards

ran

Back View -
.. @
WARNING : -
' Be sure to unpiug the AC cord before removing the PDU cover. Failing to do
so exposes you to live 208VAC terminals inside the PDU.
]
2.13.1 - Removing a PDU
To remove the PDU (see Figure 2-11): |
C AUT!ON . LI I 1 1 A 1 1 1 T [ él\l oo

Before removing power be sure to shutdown the operating system (Section 7.3).

RN R I N O O O O -

1. Atthe front of the utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).

2. At the back, turn off the PDUs for each cabinet by flipping all circuit
breakers down. In addition, twist off the two AC power cords for the
expansion and utility cabinets and move them aside.

Unscrew the bottom four screws on the PDU drawer.
Unscrew the four screws at the top of the PDU panel.
Remove the PDU cover.. |

Unscrew the four screws holding the front PDU panel.
Reach in behind and disconnect J8, J7, J6, J5.

Slide the PDU out. -

o N AW
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Figure 2-11 Removing/.Replacing the PDU
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Replacing a PDU

Be sure that the PDU cover is closed before you plug in the AC cord. Failingto
do so exposes you to live 208VAC terminals inside the PDU.

To replace the PDU:

L

A

o =&

At the front of the wtility cabinet, check that the key in the control panel
is turned all the way to the left (counterclockwise), that the AC power
cords are unpiugged, and that the circuit breakers for all PDUs are down.

Slide the PDU in.
Reach in behind and connect J8, J7, J6, J5. (These connectors are keyed.)
Screw in the four front PDU panel screws.

Screw in the four screws at the top of the PDU panel .
Replace the PDU cover.

Screw in the bottom four screws on the PDU drawer.

Plug in the AC cords and push the circuit breakers up {(on).

Preliminary 9/21/89
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Bulk Power Supply

Two bulk power supplies are located at the front of the expansion cabinet.

You need the following tools:
e Large slotted screwd_rifver
e Allen wrench

e Phillips screwdriver

Be sure that the power is turned off to avoid exposure to live 208VAC.
M

Removing a Bulk Power Supply

To remove a bulk power supply:

E R I I OO T T v U U U

- Before removing power be sure to shutdown the operating system (Section 7.3).

B R T T L

1.  Atthe front of the utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).

2. At the back, turn off the PDUs for each cabinet by flipping all circuit
breakers down. In addition, twist off the two AC power cords for the
expansion and utility cabinets and move them aside.

3,  Atthe front bottom of the cabinet, remove the panelin front of the bulk
power supply section.

4, Remove the two lug nuts on the left—handrside of the power supply in or-
der to take off the wires.

Remember their placement—the positive (orange) wire is on the bottom, and
the negative (blue) wire is on the top.

M, M e, ", T, i i, M M, M, My Ty M T, M, T, P, ey i, g M, M T, M e
5. Disconnect the white plastic plug above the lug nuts.

6. Remove the two hex screws just above the plastic connector.

7

Remove the four screws holding the wires grouped into four.

.




2: Expansion Cabinet

NOTE

2.14.2

Fans (2)

Upto
8 Processors

Midpiane

Front View

NOTE

NOTE

54

TC2000 Maintenance Manual

8. Loosen the two captive screws on the left and right corners of the mount-
ing card and slide the bulk power supply out.

Replacing a Bulk Power Supply

To replace a bulk power supply:

1. Atthe front of the utility cabinet, check that. the key in the control panel
is turned all the way to the left (counterclockwise), that the AC power
cords are unplugged, and that the circuit breakers for all PDUs are down.

2. Lift the wires out of' the way and slide the new bulk power supply in.

3. On the left-hand side of the power supply, put the positive and negative
output wires in place and repiace the two lug nuts.

M ", ", M, ", M, M T, M, T T T e, T ",y ", T, M, e ", M, T, Ty T, "y T T P, T, T, T, e,

Remember their placement—the positive (orange) wire is on the bottom, and
the negative (blue) wire is on the top.
LT T T T T T T T T L T N» T T T T T T T T T T T T i e T i

4.  Connect the white plastic plug above the lug nuts.

5. With a Phillips screwdriver, replace the two screws just above the plastic
connector. - -

6.  Replace the four screws holding the wires grouped into four.

M M T, M M M M M M T, P M M, M, M, T " M M M e e M T, M, M, M, M, M R, e, T, T, My T

Remember their order—f{rom left to right the wires are green, black, red, and
orange.

" lI'l 1"' l'l'lv. “I'h. 1"7\. 1"‘-. -"'iw. 1"1-.““'- .H‘ln -‘"l. 7"!. .’"\.. ll"h. I‘I'h ‘.I'h. -‘“I. '."l.. ‘."l.. »“l» .Ir'l. .l"l. .I"l.. .‘"l.. ‘”'l.. .I"h -I,'lq. 1"!» 1"?., 1"!. .‘"!: l”'lu l“'h l”'ln .'I'In .!I‘l.,ll.rl. “I'L ‘Il'h IIII L, ""I

7. Tighten the two captive screws on the left and right corners of the mount-
ing card -

8  Replace the front panel.
9.  Plug in the AC cords and push the circuit breakers up (on).

Prefiminary 9/21/89
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Utility Cabinet

The Utility cabinet is located between the Expansion cabinet and the Peripher-
al cabinet. (Refer to Figure 3-1 and Figure 3-2.) The following sections pro-
vide instructions for the replacement of each Field Replaceable Unit (FRU)
in the Utility cabinet, as follows:

e FEight-inch Disk Drive

e Test and Control Systeni (TCS)
e Control Panel Assembly

o Clock Card

o (lock Card Fan

e +35TCS Power Supply

e Power Distribution Unit (PDU)

55
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Figure 3-2

Utility Cabinet: Back
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'Removing the Utility Cabinet Panels

Before you can begin working on the Utility cabinet FRUs, you need to remove
the cabinet’s outer panels (“skins”) as follows (see Figure 3-3):

1.  Loosen the capti\}e thumb screws at the bottom of the control panel.
2. Push gently on the panel to release the spring clip.
3. Lift off the entire piece.

To access the Bulk power supply:

‘4. Unscrew the two Phillips screws on the bottom left and right of the bulk

power supply panel.
5. . Lift the panel off.

B M e M M My e My the M e o M Ry My o e Che T Mh e m M M My Ty T Ty T M, gty o N W T
M, M, T M, T T, M M Ty M M e, M e T, e e M T M My T M Ty Tt T T, T, Ty, e, T, T T B, Ty, Ty e,

If you wish, you can easily access the bulk power supply filter at this time, Un-
screw the two phillips screws under the panel and slide the filter out for clean-
ing or changing. ' :

T T T T O T e T T T N e T T e R T A A

To access the components in the back of the cabinet you need to first remove
the back panel as follows:

1.  Unscrew the bottom two thumb SCTews,

2. Lift the entire piece up until the top two pins are free of their holes, then
lift the panel off and put it aside.

“Preliminary 9/21/89
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Figure 3-3 ' Removing the Utility Cabinet Front Panel

-~«—— Panel Lip

-t—— Front Panel

Thumb

_ Lift Up to remove
SCIEW e

-«——— Control Panel Assembly
(Panel Open)

Prefiminary 9/21/89 ' 59




3: Utility Cabinet

3.2

Tﬁt
Control

- 1/4" Tape

" Conirol Panel
Clock Cards

+5TCS
Power Supply

PDU

‘Front View

3.2.1

CAUTION

NOTE

80

- ST S

TC2000 Maintenance Manual

Eight-Inch Disk Drive

An eight-inch disk drive is located at the top front of the Utility cabinet. This
drive is accessed from the front of the cabinet.

You need the following tools:
e #1 or #2 Phillips screwdriver
e 9/64” Allen wrench

e Large slotted screwdriver

Removing the Disk Drive
To remove the disk drive (see Figure 3-4).

LI 1 1 1 1 1 1 1 1 1 T [ [ 3

Before removing power be sure to shutdown the operating system (Section 7.3).

LI IV 1A 1 1 A

1. Atthe front of the Utility cabinet, turn the Key in the control panel all the
way to the left (counterclockwise).

2. Shut off the PDUs at the back bottom of the Expansion, Utility, and Pe-
~ tipheral cabinets by flipping all the circuit breakers down.

3. Atthe back of the Utility cabinet, remove t_he four screws from the s¢reen
panel.

Lift the panel off.
Disconnect the SMD A cable (top) and the SMD B cable (bottom).
Disconnect the power cord. |

Return to the front and, using an Allen wrench, remove the Allen screw
from the middle of the disk mounting bracket.

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

The bracket stays behind.

T T o A T T M R % h o m w4 w w
L T T L M, e e, T, "'h s, I"l. "'l. II'I. y, 1’% Yo, ", "‘l. "‘1‘ ."u "r.‘ l"lp "‘l. "'n. .“l. "'n ", "y, My,

8. Loosen the remaining two slotted screws from the bracket.

9.  Slide the disk drive all the way towards you and lift it out.

Preliminary 9/21/89
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Figure 3-4

Micro Swiiches

Preliminary 9/21/89

Disk Drive Removal/Replacement

3: Utility Cabinet

Drawer

61




3: Utility Cabinet

3.2.2

T
Caontrol

1/4” Tape
Control Fanel

Clock Cards

+5TCS
Power Supply

PDU

Front View

3.3

PDU

Back View

62

TC2000 Maintenance Manual

Replaéing the Disk Drive

To replace the disk drive:

1. Check that the key in the control panel is turned all the way to the left
and that the circuit breakers on the PDUSs at the back bottom of the Ex-
pansion, Utility, and Peripheral cabinets are down (off).

- At the front of the Utility cabinet, slide the disk drive in.
- At the back of the Utility cabinet, connect the data and power cables.

- Mount the screen panel and secure the four screws.

RO

Return to the front of the cabinet.

6. 'Replac'e the hex nut in the middle of the disk mounting bracket.
7.  Replace the remaining two slotted screws in the mounting bracket.

8.  Push the circuit breakérs up (on). -

Test and Control System (TCS)

The TCS is a separate subsystem consisting of its own power supply, proces-
sor, and software. The TCS is accessed from the back top bay of the Utility
cabinet. The TCS controls, monitors, and tests the hardware components of
the TC2000 system. '

The entire TCS is one FRU. See Figure 3-5 for a top view of the TCS and
Figure 3-6 for processor-TCS connections.

Preliminary 9/21/89
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Figure 3-5 TCS (Top View)
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PC Chassis

You need the following toois:
s Large siotted screwdriver |

o #72 Phillips screwdriver

Removing the PC Chassis
To remove the chassis (see Figure 3-7):

LU O U U < B

Before removing power be sure to shutdown the operating system (Section 7.3).

I 1 1 < T T e . e

1. Atthe front of the Utility cabinét, turn the key in the control panel allthe
way to the left (counterclockwise).

2. Shut off the PDUs at the back bottom of the Expansion, Utility, and Pe-
ripheral cabinets by flipping all the circuit breakers down.

3. At the front of the Utility cabinet, loosen, but do not remove, the two
screws at the bottom of the TCS chassis.

4. Atthe back of the Utility cabinet, remove the six SCTEWS holding the chas-
sis’ back panel in place.

5. Take the panel off and disconnect the power cable.
6.  Disconnect the upper left (clock) cable and the system console cable.

7.  Slide the chassis out.

Replacing the PC Chassis

To replace a chassis:

1. Check that the key in the control panel is turned all the way to the left

and that the circuit breakers on the PDUs at the back bottom of the Ex-

pansion, Utility, and Peripheral cabinets are down (off).
At the back of the Utility cabinet, slide the chassis into the rack.
Connect the system consol, clock, and power cables.

Put the back panel on and replace the six screws that hold it in place.

b W

Go to the front of the cabinet and tighten the two screws at the bottom of
the chassis.

Preliminary 9/21/89
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1/4-Inch Tape/Control Panel Assembly

" The 1/4-inch tape and control panel assembly is located at the front of the Util-
ity cabinet just under the TCS.

You need the following tools:

Large slotted screwdriver

e Phillips screwdriver

Removing the 1/4-Inch Tape/Control Panel Assembly

To remove the assembly:

1. L]

Remove any media from the tape drive.

LI T 1 AT 11 O 1 O T

Before removing power be sure to shutdown the operating system (Section 7.3).

T U 1 -V T IILI i 1

2.

10.
11

At the front of the Utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise). ‘

Shut off the PDUs at the back bottom of the Expansion, Utility, and Pe-
ripheral cabinets by flipping all circuit breakers down.

Remove the four corner screws, being careful to hold onto the front unit.
Lift out the assembly far enough to reach the connectors.

Disconnect the power cable on the righthand side by pushing under the -
white plug with your thumb and pulling out.

Disconnect the data cable on the righthand side.

Disconnect the other power and data cables (to power supply).

‘Go to the_ back of the Utility cabinet. The back of the control panel as-

sembly can be accessed through the third panel down.
.Remdve the six screws——three on each side—holding the back panel.

Lift off the panel and put it aside.

~ Remove the access hole plate and put it aside.

Preliminary 9/21/89
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13. Remove the next panel down by removing the nine'screws holding it, and
put that panel aside. '

NOTE B T T, M T T M, e T T T e Ty Ty T T T T T Tt M, T T T
' Be sure to keep track of all hardware that you remove and where it came from.
14. Remove the PDU paffv&ay; that is, far enough to access the control panel
cables behind it. See PDU, Remove for instructions.
15. Disconnect the cables from J8 at the back of the PDU. (See Figure 3-10.)
16. Reach in behind the PDU to the control panel cables, and cut all the tie
wraps holding them.
17. Pull the cables up, threading them through the access hole, and out to the
front of the Utility cabinet.
18. At the front of the Utility cabinet, lift out the control panel assembly.
3.5.2 . Replacing the 1/4-Inch Tape/Control Panel Assembly

To repiace the assembiy:
1. Pull the control panel assembly’s cables forward.

. 2. Lift the assembly partway into place, take the power cable and, reaching
back, thread it through to the back:

Connect the front panel ribbon cables to the assembly.
Connect the 1/4-inch tape drive data cable.’

Connect the front panel plastic connector.

3

4

5

6. Make sure that the poWer connector is plugged in.

7. Slide the assembly into place taking care not to pinch any of the cables.
8.  Lift the assembly to align its front panel with the screwholes on the rack.
9.  Holding the panel in place, repiace the four screws.

10. At the back of the utility cabinet, thread the power cable through.

11. Repiace the access hole plate. '

12. Thread the power cable down and plug it into J8 at the back of the PDU.
13. Replace the PDU. See PDU, Replace for instructions.

14. Replace the panel above the PDU.

15. At the front of the Utility cabinet, replace any media in the tape drive.

16. Push all circuit breakers up (on).

Preliminary 9/21/89 ) _ ' 67




3: Utitity Cabinet

3.6

3.6.1

CAUTION

CAUTION

Disk

TCS

1/4” Tape
[ Coniror Panel

+5TCS
Power Supply

PDU

Front View

68

TC2000 Maintenance Manual

[

Clock Card

There can be one or two clock cards per system. These cards are located at
the front of the Utility cabinet just under the 1/4 inch tape drive/control panel.
You need the following tools:

o 1/8-inch slotted screwdriver

e #1 Phillips screwdriver

Removing a Clock Card
To remove a clock card (see Figure 3-8):

I TN T I TN (I T 1 T e - e

Before removing power be sure to shutdown the operating system (Section 7.3).
1 1 11 1 11 11 1 1 1 o I

1.  Atthe front of the Utility cabinet, turn the key in the control panel all the
way to the left (counterclockmse)

2. Shut off the PDUSs at the back bottom of the Expansion and Utility cabi-
nets by flipping both circuit breakers down.

OO T I T O T R (R T

Put a ground strap on your wrist and plug the end into the ground socket

at the bottom right of the Processor section in the Expansion cabinet. This
prevents static electricity from building up and discharging across a card while
you are working. (Even a small static discharge to the card can destroy.compo-

' nents, or weaken components so that they work briefly and then fail.)

0 V1 1 1 T T B

3. At the front of the Utility cabihet, remove the panel on the clock card
section.

4. Disconnect the power cable on the top front (first of two).
5. Disconnect the TCS cabie (top middle).
6.  Disconnect the clock cable (bottom back). This cable is keyed.

7. Disconnect any switch cables.

- 8. Remove the five screws holding the card.

9.-  Pull the clock card out.

10. Place the card in its protective packaging.

Prefiminary 9/21 /89
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Figure 3-8
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" Replacing a Clock Card

To replace a clock card: -

1. Check that the key in the control panel is turned all the way to the left
and that all circuit breakers on the PDUs at the back bottom of the Ex-
pansion, Utility, and Peripheral cabinets are down (off).

N T O 1 T T T

Put a ground strap on your wrist and plug the end into the ground socket

at the bottom right of the Processor section in the Expansion cabinet. This .

prevents static electricity from building up and discharging across a card while
you are working. (Even a small static discharge to the card can destroy compo-
nents, or weaken components so that they work briefly and then fail.)

I I O T T T O T I I

2. Remove the card from its packaging.

3. Configure the jumpers/switches on the new card to match those on the

oldcard. (Refer to Appendix A for more information on jumper/switch
settings.)

4. Position the clock card.

5 Replace' the five screws.

6. Connect the clock cable (bottom back).
7.  Connect the TCS cable (top middle).

8. Connect the powef cable (top front).

9. Replace the paﬁel.: |

10. Push the circuit breakers up (on).

Preiimihary 9/21/89
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3.7 -~ Clock Card Fan

There is one clock card fan. Itis located in the same section‘as the clock card(s)
on the inside of the front panel door.

You need the following tools:
e 1/8-inch siotted screwdriver
o #1 Phillips screwdriver

e Allen wrench

3.7.1 Removing a Clock Card Fan
To remove a clock card fan:

CAUTION IO o TN A A e R - O B
Before removing power be sure to shutdown the operating system (Section 7.3).
I O OO A O T T T T R

1. Atthe frontof the Utflity cabinet, turn the key in the control panel all the
way to the left (counterclockwise).

Disk 2. On the front panel of the clock card section, loosen the two captive
. screws on the top and bottom corners of the panel.
68 3. Pull the panel out and to your right——it opens like a door.
Cgé:’:o-lriﬁel ‘4. The fan is mounted on the inside of the panel door.  Unplug any cables

connected to the fan so that you can lift it out.

+5TCS 5. Remove the four hex nuts that hold the mounting and lift the mounting
Power Supply out. .
POU 6. Remove the four screws holding the fan to the mounting and lift it off.
Front View '
3.7.2 Replacing a Clock Card Fan

To repiace a clock card fan:
1. Check that the key in the control panel is turned all the way to the left.
2. Place the new fan on the mounting with the four screws.

3. Position the mounted fan on the inside of the panel door and secure the
four hex nuts.

4, Reconnect the cable(s).

5. Close the panel door and secure the two captive screws.
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+5 VoIt TCS Power Supply

The + 3 volt TCS Power Supply is located at the bottom of the Utility cabinet

and is accessed from the front (see Figure 3-9).

You need the following tool:

e 1/4-inch slotted screwdriver

Removing a TCS Power Supply
To remove the TCS power supply:

LI 1 A 1 111 A 1 ¢ I I

Before removing power be sure to shutdown the operating system (Section 7.3).

LI 3T 1 3 T T O

1. Atthe front of the Utility cabinet, turn the key in the control panél all the
way to the left (counterclockwise).

2. At the back, shut off the PDUs at the back bottom of the Expansion,
Utility, and Peripheral cabinets by flipping both circuit breakers down.

Remove the bottommost front panel of the Ultility cabinet.

4.  Disconnect all three connectors on the power supply: AC input (left),
- DC output (middle), and + DC output (right).

5. Loosen the two screws at the front.

6.  Slide the power supply out.

Replacing a TCS Power Supply

To replace the TCS power supply:

- 1. Check that the key in the control panel is turned all the way to the left

and that all circuit breakers on the PDUs are down (off).
2. Slide the power supply unit partway into the rack.

3. Connect all three connectors on the power supply: AC input (left),
- DC output {middle), and + DC output (right).

4.  Tighten the two screws at the front.
5. Replace the panel.

6.  Push the circuit breakers back up (on).

Preliminary 9/21/89
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Figure 3-9 Removing/Replacing the +5 TCS Power Supply
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Power Distribution Unit (PDU)
The PDU is located at the back bottom of the Utility cabinet. |

You need the following tool..

e #1 Phillips screwdriver

Removing the PDU

To rgmoVe the PDU:

LA 1 1 T .IIII L 1 1 2 e
Before removing power be sure to shutdown the operating system (Section 7.3).
[ 1T A T T R T

1. " Atthe front of the Ultility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).

2. Shutoff the PDUs at the back bottom of the Expansion and Utility cabi-
nets by flipping both circuit breakers down.
3. Unplug the AC cord.

Be sure to unplug the AC cord before removing the PDU cover. Faxlmg to do
s0 exposes you 1o live 208V terminals inside the PDU.

Unscrew the four bottom screws on the PDU drawer.
Unscrew the four screws at the top of the PDU pahel.
Remové the PDU cover.

Unscrew the four screws holding the front panel.
Disconnect J§, J7, J6, J5.,

Slide the PDU out.

Preliminary 9/21/89
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Figure 3-10 Removing/Replacing the PDU
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Repiacing the PDU ' Q

To replace the PDU:

1. Check that the key in the control panel is turned all the way to the left
and that all circuit breakers on the PDUs at the back bottom of the Ex-
pansion, Utility, and Peripheral cabinets are down (off).

Be sure to unplug the AC cord before removing the PDU cover. Failing to do
$0 exposes you to live 208V terminals inside the PDU.

Slide the PDU into the rack.

Connect J8, J7, J6, J5. (See Figure 3-9.)

Screw in the four front panél SCIEWS.

Screw in the four screws at the top of the PDU panel .

Replace the PDU cover.

Screw in the four bottom screws on the PDU drawer.

Plug in the AC cord.

Push the circuit breakers back up (on). | Q

Prefiminary 9/21/89
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Peripheral Cabinet

This chapter contains the procedures for removing and replacing all replace-
able components in the Peripheral cabinet, as follows (see Figure 4-1 and
Figure 4-2 for diagrams): :

e 9U VME Card cage
- o 9U VME Chassis (including power supply and fans)
o Disk Controller '
o Ethernet Controller
o 32-Port Terminal Controller (Optional)
¢ 9U VME Repeater
e Three 8-inch Disk Drives (Optional)
® 1/2-inch Tape Drive (Optional}
s PDU

Removing the System Panels

Before you can begin working on the Peripheral cabinet FRUs, you need to
remove the cabinet’s outer panels (“skins™) as follows:

1. At the front of the Peripheral cabinet, reach up and pull the panel to-

wards you. It will swing open like a door.

2. Toaccess the front bottom half, push on the bottom panel until it clicks.
Now this panel also swings open.
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Figure 4-1 Peripheral Cabinet: Front

~

EII:&

<+— 1/2" Tape Drive

oooooo O ' (optional)
oo _NEE [l oo mlB || <— Disk Drives
=E==S|ll=== (optional)

- To access the components in the back of the cabinet you need to first remove
the back panel as follows (see Figure 4-2): -

1. Unscrew the bottom two thumb screws.

2. Lift the entire piece up until the top two pins are free of their holes, then
lift the panel off and put it aside. '

-8 - , Preliminary 9/21/89
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Figure 4-2 - Peripheral Cabinet: Back

' olojojojo|oio|o | |
T | W ol .
Disk Controllers~——]T] *éﬁ -—— gU VME card cage
Repeater [{
[O QlO[C|CIC|C

‘O [ Ol | <——— Tape Drive

Tape Drive fan (optional)

g O % O -—— Disk Drives

, <—— Power Distribution
Breakers LeiLiguds } Unit
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w

4.2 99U VME Card Cage

Located at the top back of the Peripheral cabinet is the 9U VME card cage.

The 9U VME card cage contains the components of the 9U VME sub-
system—the controller and repeater cards, the 750W switching power supply,
and the fans. The following cards are located in this cage:

~ o Disk Controller

o FEthernet Controiler

e 32-Port Terminal Controller (Optional)

PDU
o 99U VME Repeater
Back View
You need these tools to work on the 9U VME card cage:
e 3/16 or 1/8-inch slotted screwdriver
o #2 Phillips screwdriver
421 Removing the 9U VME Card Cage
c AUTION ‘ LT 1A A 1111 A 1 Q
Lifting the card cage requires two people. '
I 1 1 1 1 1 A A A T e
To remove the card cage:
c AUTION IO I O T O O I3 T T I T T

Before removing power be sure to shutdown the operating system (Section 7.3).

O 1T O R T

1. Atthe front of the Utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).

2. Shut off the PDUs at the back bottom of the Expansion, Ultility, and Pe-
ripheral cabinets by flipping all the circuit breakers down (off).

3. Disconnect the twist off plugs from the Fxpansion and Utility cabinet
PDUs and move the cords out of the way.

4. Atthe back of the Peripheral cabinet, unplug the AC cord from the PDU.

5. Atthe top back section of the Peripheral cabinet is the 9U VME card
cage. Remove all the cards from the card cage (see 9U VME Card, Re-

move). _ Q

80 Preliminary 9/21/89
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6. At the back of the cabinet, loosen the twelve Phillips screws holding the
card cage in place.
7. Lift the card cage out from the front.
4.2.2 * Replacing the 9U VME Card Cage
NOTE . W, ""ﬁ.l""h. g, o My e e i Sy M e M e, T ", T " Ty T T, i, M, M, My, M Ty M T, g Ty T,

Lifting the card cage requires two people.

T, o M, ", M, M T, e, M M, M, M, M M, e, T T, M, M M, T, M, Ty T i, M e T T, T,

To replace a card cage:

1 Check that the key in the control panel is turned all the way to the left
and that all circuit breakers on all the PDUs are down (off).
2. Check that the AC cords in the back of the PDUs are unplugged.
3. Position the card caéé; into the top of the rack.
4,  Atthe back of the cabinet, replace the twelve 'screws.
PDU 5. Install the VME cards into the nev-v card cage. (Refer to the section en-
titled 9U VME Card, Replace for instructions on replacing a board.)
6. Plug the AC cords back in.
7.  Push the circuit breakers up (on).
423 \ Removing the 9U VME Card
To remove a 9U VME card:
. C AUTION [ ﬁ.ll R O 3 T TR U I T
 Before removing power be sure to shutdown the operating system (Section 7.3).
O O 3 T T O ol
1.  TurntheKkeyin the control panel all the way to the left (counterclockwise).

C AUTION [ O T W UL WTE G MW G UL WO OCDE T R

Put a  ground strap on your wrist and plug the end into the ground socket

at the bottom middle of the Switch card section in the Expansion cabinet. This
prevents static electricity from building up and discharging across a card while -
you are working.

[ \l;l 0 1 1 1 I 1 IH.I LT
2. Loosen each captive screw at the top and bottom of the card.

3. Pull the two black levers away from the center.

Preliminary 9/21/89 - _ ' 81
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4.  Slide the card out partwéy t0 access the cables.
5. Disconnect the cables.

6.  Slide the card out the rest of the way. Ifit sticks, move it gently from top
to bottom, not side to side, to prevent damage to the card components.

7. Place the card in the protective, static-free package provided.

Replacing the 9U VME Card

To replace a 9U VME card:

1. Check that the key in the control panel is turned all the way to the left
and that all circuit breakers on all the PDUs are down (off).

2. Cheﬁk that the AC cords in the back of the PDUs are unplugged.

3. Remove the card from its special packaging.

(N 11 A 1 T

Put a ground strap on your wrist and plug the end into the ground socket

at the bottom middle of the Switch card section in the Expansion cabinet. This
prevents static electricity from building up and discharging across a card while
you are working, (Even a small static discharge to the board can destroy com-
ponents, or weaken components so that they work briefly and then fail.)

L T 1T U

4,  Configure the jumpers on the new card to match those on the old card.
(Refer to Appendix A to verify the jumper/switch settings.)

5. Make sure the card has the component side to the right.

6. Holding the board straight, line it up in the slots at the top and bottom of
the card cage. Hold the ejector levers horizontal so that they do not inter-
fere with the card seating.

7. Reconnect the cables to the card. (See Figure 4-3.)
8.  Push the card slowly and firmly until it seats in the midplane. -

9,  Grasp the black levers at the top and bottom of the card and simulta-
neously push the top lever down and in and the bottom lever up and in.

10. Push and turn the captive screws then secure each with the screwdriver.

Preliminary 9/21/89
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Figure 4-3 9U VME Card Cabling

O

To be supplied
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Eight-Inch Disk Drives

The three optional SMD 850MB eight-inch disk drives are located at the front
of the Peripheral cabinet just under the 9U VME Subsystem.

You need the following tools;
e Medium slotted screwdriver

¢ Allen wrench

Removing a Disk Drive

To remove a disk drive (see Figure 4-4):

LS 1 (11 1 A B 1 1 101 T T < O
Before removing power be sure to shutdown the operating system (Section 7.3).
e T T O I A I

1. Atthe front of the Utility cabinet. turn the key in the control panel all the
way to the left (counterclockwise).

2. Shut off the PDUs at the back bottom of the Expansion, Utility, and Pe-
ripheral cabinet by flipping the circuits breakers down (off).

| 3. Unplug the twist off plugs from the Expansion and Utility cabinet PDUs

and move the cords out of the way.
4. Go to the disk drive section’ s back panel.

5. Remove the panel screws and lift the panel off.

6.  Disconnect the control, data, daisy chain, grounding cables, and termin-
tor cables (if present).

..........................................................................................
M Ty e " e, e T M T M ", M,y M T, T, Ty, e e e T T e T T T T et e, Ty

7. Returnto the front and, using an Allen wrénch, remove the allen nut from
the middle of the disk mounting bracket.

8. Remove the remaining two slotted screws from the bracket.
9.  Slide the disk drive out.
10.  Unscrew the front screw and remove the Disk/Pan Assembly.

11.  Remove the Head Disk Assembly from the Pan Assembly if necessary for
shipping.

Preliminary 9/21/89
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Figure 4-4 Disk Drive Removal/Replacement

Drawer

Disk Drive and Pan Assembly

B Cabie
Shock Mounts 4
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Replacing a Disk Drive

T replace the eight-inch disk drive (see Figure 4-4).

1. Check that the key in the control panel is turned all the way to the left
- and that all PDU circuit breakers are down (off).

2. Configure the front panel switches on the replacement drive to corre-
spond to the old drive. R

3. Gently place the Disk into the Pan.
4. Attach the LED cable, the power connector, and the ground wire.

5. Tighten the ground wire screws.

6.  Slide the Disk/Pan Assembly into the drawer by inserting the Pan into the -
rear lip of the drawer and securing the front screw.

7.  Reconnect the control, data, daisy chain, grounding Cabjes, and the ter-
~ minator (if present)..

Preliminary 9/21/89
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Intentionaily blank.
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4.4 1/2 Inch Tape Drive

This drive is at the bottom front of the Penpheral cabinet just under the three
optional eight-inch disk drives.

You need the following tools:

e Medium slotted screwdriver

4.4.1 Removing the 1/2 Inch Tape Drive

To remove the 1/2-inch tape drive:

c AUT'ON I I 1 T A A 1< 1 (R
Before removing power be sure to shutdown the operating system (Section 7.3).

O T T 13T 11 e

1. Atthe front of the Utility cabinet, turn the key in the control panel all the
way to the left (counterclockwise).

2. Shutoff the PDU at the back bottom of the Peripheral cabinet by flipping
the circuit breakers down.
3. At the back, disconnect any cables from the drive.

Two people are necessary for this operation; the drive weighs about 110 lbs,

4. At the front of the Péripheral cabinet, release the rack latch just inside
the lower left corner of the drive’s control panel.
5. .Grasp under the tape drive unit and slowly pull it out (see Figure 4-5).
. 6. Continue pulling the unit out on its slides until it is clear of the rack.
Disk 7. Push down on the locking lever of the slides to release the lock.
Drives 8. Pull the drive out another 1/2 inch.
PDU 9. - Press and hold the round lock button (see Figure 4~5) on each slide and
) pull the drive completely out of the system rack.
Back View 10. Lift up the unit, off the rack sliders and set it on a workspéce.
NOTE e T, 7, T T T, 7 T, T T

As a precaution, always lift the drive from the bottom. If any of the top screws
have been left out, lifting it from the top could cause it to open.

L T T T T e T A T T T a
M M M M e M M M T T T Ty T e M T e, T e T T M M, e e T, T T, T T N e, T, T T, T, e e M T
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Figure 4-5 Removing/Replacing the 1/2-inch Tape Drive
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11. Remove the remaining slide pieces from the drive by pressing inward on '

the leaf spring and moving the slide so that the hole towards the back is
directly over the rear screw on the stationary part of the slide (see
Figure 4-6).

12. Remove the rear screw, then move the slide hole as necessary to access
the other two SCTEWS.

13. The tape unit, including slides and mounting hardware, is now ready to
be packed and returned to BBN.

lllllllllllllllllllllllll

Be sure to place the styrofoam “donut” inside the drive to prevent the tachome-
ter arm from banging on the takeup hub during shipping.

T T T T T T LT T PR O L T T T A A S T A T T A AT S A
Hay My L"r. M The e T ey ey, “'l. L A A L A % W'l. Wy, g, g, i, Ty T, T Ty T My T P Ty Ty T Ty The Ty T T T e Ty T e,

For complete information on packing the 1/2-inch Tape Drive, refer to the re-
packing instructions contained in Chapter Lofthe M990 GCR Cachelape Unit

-Technical Manual.

Replacing the 1/2 Inch Tape Drive

To replace the 1/2~inch tape drive, do the following (refer to Figure 4-6): -

1. Check that the key in the control panel is turned all the way to the left
and that the peripheral PDU circuit breakers are down (off).

~ Two people are necessary for this operation; the drive weighs about 110 lbs.

m
2.  Line up. the disk drive slides with the rack slides.
3. Carefully slide the unit into the rack until it locks.

4. Reconnect the cables to the tape drive.

Preliminary 9/21/89
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Figure 4-6
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1/2-inch Tape Drive Slide Assembly

Leaf Spring
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4.5 Peripheral PDU

The Power Distribution Unit (PDU) is located at the bottom back of the Pe-
ripheral cabinet.

You need the following tools:

e #1 Phillips screwdriver

4.5.1 Removing the Peripheral PDU

To remove the PDU, do the foilowing:

CAUTION : T 11 € 1!U. i 1A 1 S AR |
Before removing power be sure to shutdown the operating system (Section 7.3).

; -\lll TR R I I W A R W R

1. Atthe front of the Utility cabinet, turn the key in the control panel all the
‘way to the left (counterclockwise).

2. Shut off the PDUs at the back bottom of the Expansion, Utility, and Pe-

12 Jape ripheral cabinet by flipping the circuit breakers down (off).
3. Unplug the twist off plugs from the Expansion and Utility cabinet PDDUs
Disk and move the cords out of the way.
Drives
4.  Disconnect all of the AC power cables at the front of the PDU.

Loosen and remove the four screws holding the unit in place.
6.  Slide the PDU out.

Back View

4.5.2 Replacing the Peripheral PDU
To replace the PDU, do the following:
1. Checkthatthe key in the control panelis turned all the way to the left and.

that all PDU circuit breakers are down (off).
2. Slide the PDU into the bottom section at the back of the cabinet.
, 3. Connect the AC cords at the back of the unit.

4.  Connect the control cables at the front of the unit.
5. Replace and secure the four screws.

92 Preliminary 9/21/89
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) Figure 4-7 | Peripheral PDU
AC Cord
\
A\
)
J X
Screws \ Screws

\

o

Circuit Breakers

AC Power Cord
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System Console

The TC2000 system console is a VT320 video terminal. The VI320 is com-
posed of two units, as follows: ' - '

¢ Terminal

¢ Keyboard

The terminal uses a monochrome screen that can dispiay 24 lines of text in
80 or 132 columns. You can also connect a printer directly to the terminal.

The keyboard has four groups of keys and four indicator lights. The main key-
pad is similar to a typewriter keyboard. The keyboard cable connects 0 the
right side of the terminal.

You may need to replace the console. Replacement is actually a thiee—part :
process:

. Rerhoval

"~ e Replacement

e Changing Defaults

Each of these is discussed in the sections that follow.

95
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51 | Removing the System Cdnsole Q

To remove the system console (see Figure 5~1):

1. Disconnect the system cable from its communication port on the rear of
the terminal.

2

Turn the terminal power switch off (to 0).

3. Unplug the power cord from the wall outlet and from the rear of the ter-
minal.

4. Disconnect the keyboard from the terminal.

Figure 5-1 System Console Connections
25.PIN RS232
COMMUNICATION
PORT
Y ] | y
 —
PR TITYRYRIEL ] n u u m
PRINTER '
: POWER
FORT RECEPTACLE
,@] 6-PIN DEC-423
COMMUNICATION
' PORT \
pa 8-PIN -
et Zen
CABLE
- CABLE
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5.2

NOTE

5.3

Preliminary 9/21/89

- S

Replacing the SYstem' Console

To replace the system console (see Figure 5-1):

1. Connect the keyboard to the terminal by inserting the other end of the
keyboard cable into the connector on the right side of the terminal.

Use the short groove on the keyboard to route the cable to the left, and the long
groove to route the cable to the right (see Figure 5-1 ).

T T T T T T T T T e N T T T T T T T o T T T i TR
T T R T A T T e e

2. Make sure that the power switch on the lower rear left side of the terminal
is off (to 0). =

3.  Plug the power cord into the terminal and into the wall outlet.
4.  Tamn on the terminal by turning the power switch on (to 1).

Listen for a bell tone from the kéyboard Then wait about 15 seconds for
“VT320 OK” message to appéar on the screen.

Lh

Set the termmal’s brightness and contrast controls to maximum.
Decrease the brightness until the background (raster) disappears.
Decrease the contrast to the desired intensity.

Adjust the viewing angle by grasping the terminal and raising the screen
to the desired viewing angle. _

10. Connect the system cable to the 25-pin RS232 connector.

11. Connect the printer cable (if used) to the printer port.

The console is now connected and ready for operation. However, before you
can use the terminal, you must change some of the terminal settings from de--
faults to coincide with the TC2000 host system.

Changing Console Settings

Several changes must be made to the terminal’s settings before you replace it.
You must change the terminal settings from the defaults to coincide with the
host system. Press the <Set-Up > key (the third key from the left on the top
left of your keyboard). The Set-Up Dlrectory menu appears on the bottom
thlrd of your screen. :

To select another option, press the arrow keys on the editing keypad. Tochange
a selected menu option, press <Enter> ( do not press <Retumn>).

(Underlined text represents reverse video.)

g7
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Set-Up Directory Menu

'd , ' )
Set-Up Directory , ' ©yT320 V1.0
.Display  General Comm Printer . Keyboard Tab '
On Line Clear Display Clear Comm Reset Terminal Recall Save
Set-Up English North American Keyboard 'ﬁefault Exit
Copyright © 1987, Digital Equipment Corporation - i All Rights Reserved.
4 - _ ' | J

Select the Default option by pressing the arrow keys until that option ap-
pears in reverse video and press <Enter>.

Set-Up Directory Menu

'd ] I
Set-Up Directory . : - VT320 V1.0
Display General Comm Printer Keyboard Tab '

On Line Clear Display Clear Comm Reset Terminal Recall Save

Set-Up English North American Keyboard ' befault Exit
Copyright © 1987, Digital Equipment Corporation - All Rights Reserved.
1\ J

Select the Display option by pressing the arrow keys until that option appears
in reverse video and press <Enter>. The Display Set-Up menu appears on
the bottom of your screen:

Display Set-Up Menu

e | | - N
Display Set-Up S VT320 V1.0
To Next Set-Up To Directory 80 Columns Interpret Controls
No Auto Wrap Smooth Scroll Light 'fext, Dark Screen
Cursor Block Cursor Stylé No 'Status Display
- _ _ _

a8 Preliminary 9/21/89
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1. Select the No Auto Wrap option by pressing the arrow keys until that
O- option appears in reverse video. Press <Enter> until Auto Wrap ap-
. pears.

2. Select the Smooth Scroll option by pressing the arrow keys until that
option appears in reverse video. Press <Enter> unti the Jump Scroil
option appears.

3.- Select the To Next Set-Up menu option by pressing the arrow kevs-
until that option appears in reverse video and press < Enter>. The Gener-
al Set-Up menu appears on the bottom of your screen:

General Set-Up Menu

r | ' N

General Set-Up vT320 V1.0

To Next Set-Up Te Directory - VT300 Mode, 7Bit Controls vT220 ID
User Defined Keys Unlocked User Features Unlocked 8 Bit Characters
Numeric Keypad Normal Cursor Keys No New Line

1JPSS DEC Supplemental

o /
1. Select the vT300 Mode, 7Bit Controls option by pressing the arrow

keys until that option appears in reverse video. Press <Enter> until the
VT 100 Mode option appeats.

2. Select the vT320 ID option by pressing the arrow keys until that option
appears in reverse video. Press <Enter> until the vT100 ID option ap-
pears.

3. Select the 8 Bit Characters option by pressing the arrow keys until
that option appears in reverse video. Press <Enter> until the
% Bit Characters option appears.

4, Select the To Next Set-Up menu option by pressing the arrow keys
until that option appears in reverse video. Press <Enter>. The Commu-
nications Set-Up menu appears on the bottom of your screen:

Preliminary 9/21/89 ' 99
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Communications Set-Up Menu Q

' ' N
Communications Set-Up \ VT320 V1.0

To Next Set-Up To Directory Transmit = 9600 Receive=Transmit

XOFF at 54 8 Bits, No Parity 1 Stop Bit - No Local Echo

RS232, Data Leads Only  Disconnect, 2 s Delay Limited Transmit

No Auto Answerback Answerbacks= ‘ Not Concealed
N - a J

1. Select the Transmit = 9600 option by pressing the arrow keys until that
option appears in reverse video. Press <Enter> until the
Transmit = 2400 Option appears.

2. Select the XOFF at 64 option by pressing the arrow keys until that op-
tion appears in reverse video. Press <Enter> until the No XOFF option
appears.

3. Select the To Next Set-Up menu option by pressing the arrow keys
until that option appears in reverse video. Press <Enter>. The Printer
Set-Up menu appears on the bottom of your screen: ;;

Printer Set-Up Menu

4 Y
Printer Set-Up VT320 v1.0
To Next Set-Up To Directory Speed=4800 No Printer to Host
Normal Print Mode XOFF 8 Bits, No Parity 1 Stop Bit
Print Full Page Print National Only No Terminator
- J
NOTE M T M e T e T e T M e e M e T T M e e T My T Ty e e Mt e e T e e T T ey e e

This manual recommends that you install your printer and leave the printer on
to document any problems that may occur during the installation.

LT T T T T T T T T T T L T T T o A S T F
"""" o, ™, M, M, M, M, e ", M, M, T, T, T, T, T T T M T, T T T T e

1. . Select the Normal Print Mode option by pressing the arrow keys until
that option appears in reverse video. Press, <Enter> umntil the Auto Print

option appears. : Q
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2.  Return to the Set-Up Directory by pressing the arrow keys until the To
> Directory option appears in reverse video. Press<Enter>. The Set-Up
menu appears on the bottom of your screen:

Set-Up Directory

- — S , N
Set-Up Directory VT320 V1.0
Display General Comm Printer Keyboard Tab
On Line Clear Display Clear Comm Reset Terminal Recall ave
Set-Up English . North. American Keyboard Default Exit
Copyright © | 1987, Digital Equipment Corporation - All Rights Reserved.
— i - - _ J

1. To save your changes, select the Save option by pressing the arrow keys
until the Save option appears in reverse video and press <Enter>.

2. After saving your changes, press the <Set-Up> key on the top left of your
keyboard to continue with the installation. The text that was on the
screen before entering Set-Up format appears on the screen.

The text that was on the screen before entering Set-Up appears on the screen.

If you need further information on the VT320, see Installmg and Using The
VT320 Video terminal. :

For information on installing the diagnostics software for the TC2000 system,
see The TC2000 System Installation Guide.
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6.1

6.1.1

Preliminary 9/21/89

Preventive Maintenance
Procedures

e

Certain procedures should be followed on a regular basis to ensure that your
system continues to operate properly. Such procedures include checking that

" voltages are in tolerance and keeping the tape units and heads clean.

Checking Voltages

The following power checks should be made every three months to ensure that
the system is wired correctly and that it has voltage.

Checking AC Power

Check for AC power at power cords feeding the bulk power supply in back
of the Expansion cabinet.

With the AC power cords unplugged, see Figure 6~1 for this procedure.
1. Set the meter for “Volts AC”.
2. Place the black probe in the center of the receptacle (G).

3. With the black probe in the center (G), check all slots on the receptacie
these shouid all be between 115-120v (117v average):

o G-X
o G-Y
o G-Z
This should be less thao v
o G-W
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-

Figure 6-1 Checking AC Power

Ground

(Green wire or -
green/yeliow
stripped wire)

Neutral

("W for )
white terminal

inside, and
white wire)
4. - After checking the receptacles, reconnect the power cords to the plugs at
the back of the system.
5. Pushup the circuit breaker switch on each PDU. The three orange lights
on each should light indicating that AC power is going to the system.
6.1.2 Checking DC Power

Check for DC power at the back of the Expansion cabinet on the portion of
the midplane that can be accessed through the Switch Board section.

1.  Set the meter to “Volts DC”.

2. Withthe black probe on the midplane’s RETN, and the red probe on the
midplane’s +48, you should read +48V,

3. With the black probe on the midplane’s GND, and the red probe on the
midplane’s + 5v, you should read +5V.

The +48v on the midplane supplies power to the Switch Boards and Processor
Boards.

~ The +5v on the midplane supplies voltage to the TCS.
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6.1.3

Figure 6-2

6.2

Preliminary 9/21/89

Checking Power to the TCS

Check the TCS for power beside the switching power supply unit in the PC
chassis in the Utility cabinet. In order to do this, you first need to remove the

- PC chassis from the system and open the chassis to access the power syupply
- unit. (Refer to Chapter 3, PC Chassis, Remove for instructions.) '

1. The TCS Interface Béard'should have a -12 and + 5 voltage.
2. The TCS Processor Board has +5V only.

If there is no voltage, check the AC power on the cord supplying the TCS, as
follows: ‘

3. Unplug the power cord from the TCS.
4. - Set the meter for “Voits AC”. |

5. Inmsert the probes into the power cord plug’s two symmetrical slots, as
shown in Figure 6-2.

You should read about 208V. If the cord has power, but when plugged in, the
TCS still has no power, then the chassis may need to be replaced. (Refer to
Chapter 7, Troubleshooting for more information.)

Tf there is no power in the cord, there is a problem with either the cord itself,

-or with the PDU supplying it.

TCS Voltage Check

.Probe

Checking Fans

Fans should be checked on a regular basis by feeling for airflow and listening
for any squealing sounds (indicating that the fan is wearing out and will soon
need replacement).

To replace a fan, refer to the instructions according toits location in the system
in the appropriate chapter.
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Cleaning the 1/4 Inch Tape Drive

The 1/4-inch taise drive/control panel assembly is located on the front of the
Utility cabinet.

After every eight hours of tape drive operation, clean the tape unit by following
the instructions in the cartridge tape drive cleaning kit.

(O I T T T T T

Use only the cleaning fluid supplied in the cartridge cleaning kit to clean the
drive. : _ .

LI a1 : 1 T T 1 Ty

When you insert the cartridge and close the door of the drive, the characteristic
“shoeshine” action will clean the heads.

M ", M, M, o T, ", T, T, T, My T, M, T T T T, M, T T, e M M, e, T Ty T, M ", T,

Do not attempt to clean the heads using swabs. Due to the head retraction
mechanism in the drive, you will be unable to reach the write head.
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Cleaning the 1/2 Inch Tape Drive

The 1/2-inch tape drive is located on the front of the Peripheral cabinet, just
under the three 8-inch disk drives.

After every eight hours of tape drive operation, clean the tape unit by doing
the following :

1. Turn off the tape drive.

2. Release the rack latch just inside the lower left corner of the front panel.

3. Grasp underneath the front panel and pull the unit towards you.

Make sure the power cord is long enough. If not, unplug it from the back of the
unit. '

4. Slide the unit forward until it is fully extended from the rack.
5. Grasp the lower edges of the top cover and lift.

6.  While holding the top cover in the raised position, place the retainer bar
in its slot. :
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~ Rough or abrasive materials can scratch sensitive surfaces of the head resuit-

ing in permanent damage. Other cleaners, such as alcohol-based types. can
cause read/write errors or load failures. USE ONLY FREON TF (Trichloro-
trifluoroethane).

E.?HI IO OO T O T e O = i B
7. Toclean the unit, use the Cipher tape drive cleaning kit (Part 960855-001).
Moisten a swab applicator with tape drive cleaner and caretully swab the

surface of the read/write head and tape cleaner. If the surfaces are ex-
tremely dirty, you may have to use more than one swab.

[T T v A 1 A T R I O - B

Hold the tachometer away from the take-up hub while cleaning the hub: if the
cleaning solvent seeps into the tachometer housing, it could damage the ta-
chometer, Also, do not release the tachometer suddenly while holding it away
from the take-up hub since it will become damaged if it strikes sharply against
the hub.

LT 1T T2 T (1 T N

8.  Clean the tachometer roller using the method described in step 8.

9. Use the felt pads provided in the tape cleaning kit to clean the hub pads,
takeup hub and roller guides. '

10.  Lift the top cover until the retainer bar is clear of its slot.

11. While holding the top cover in the raised position, push the retainer bar
back and up so that it lies flat against the underside of the top cover.

12. Close the top cover.

13. Press and hold the lock buttons on both slides and slide the unit back into
the rack.
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6.5  Cleaning Filters

Filters should be checked about every three months and either cleaned or re-
placed, as appropriate.

6.5.1 1/2-inch Tape Drive Filter

To clean the air filter, use the following procedure (see Figure 6-3).

1. If the power is on, press the bottom of the Power switch/indicator to re-
move power from the unit,

2,  Thefilteris located just behind the Rack Latch at the lower left side of the
front panel. Feel for the filter tab and gently slide it down to remove.

3. If there is dust on the filter, vacuum or rinse it clean.

4. Return it to its proper location.

6.5.2 Processor Filter

The filter is under the processor card cage in the expansion cabinet.

1 L‘odsen the two slotted screws on the mounting bracket.

2.  Remove the bracket and put it aside.

3. Reach underneath and pull the frame-mounted filter all the way out.
4

Take the filter out of the frame by loosening the sides of the frame.

n

You can either vacuum the filter or rinse it clean. If you want to replaceiit,
the entire unit—filter and frame—is a FRU.

Figure 6-3 Cleaning the 1/2-inch Tape Drive Filter
| \ | . oo o L
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Troubleshooting

This chapter is intended to aid you in finding a system problem. It contains
a troubleshooting chart, a section on turning off and turning on the systen:
and a sample problem and its solution.

Finding the P‘roblem

The instructions in the diagnostic guide deal with most problems you are likely
to encounter. Your first step should be to collect as much information as you
can about the system: LEDs, system console, crashdumps, etc. Then use the
chart shown in Figure 7-1, look for the symptom that most closely represents
your situation and check for each of the possible problems. The symptoms
are listed from most critical to least critical. The possible problems are listed
with the most likely first and least likely last for that particular symptom. If
the problem is not easily identifiable, consult the diagnostic guide.

Before turning to the appropriate chapter to replace the questionable item, be
sure that you are familiar with the section on turning the system off and on.

If the problem can’t be fixed by a simple swap from on-site spare parts kits,
call the BBN ACI Hotline listed in the front of this manual.
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. Figure 7-1

Troubieshooting Chart
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Symptom

Possible problem

Action

System won't turn on

208VAC is not present.

Check the main power cords.

The PDUs are turned off.

Turn on the PDUs. The three
orange lights on each PDU
must be on.

Main Power Swiich or Key
Switch is off.

Turn on the switch and look for
the green power indicator next
to it to light up. i

Console works, but no boot
prompt

Consoie cables are loose or
damaged. .

Follow the cables from the fan-
taii to the console.

| System doesn’t boot from the
disk.

Disk drive is turned off (green
light on disk drive is off).

Check the disk drive’s power
cord, circuit breaker, and the
power switch.

Disk controller board not ac-

| tive or bad.

Run the diagnostics on the
disk controiler board.

| Disk drive fails self- test (red

light on disk is on.)

Call BBN ACI.

Booting fails with with DISK
ERROR 14.

The disk drive’s write protect
switch is on.

Turn off the write protect
switch.

Some nodes aren’t seen by
the rest of the system.

Nodes are turned off

TJurn on nodes and check that
its self-test passes (red LED |
goes out). -

‘| Nodes are failing self-test

lfthered LED onthe nodeis on
after a minute try resetting and
then call BBN ACI. Also may
fail self-test if cables are bad.

Bad switch-processor cables

Try swapping the cables with
those of a neighboring node
that you know works.
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Symptom

Possible problem

Action

All nodes in one cage aren’t
seen by the rest of the system

Card cage or nodes are turned
off.

Check that green LED on each
node is on and red LED is off.

Clock board turned off or bad.

Check that green LED is on
and red LED is off. -

Clock signal isn't getting to
nodes.

Check for disconnected or
damaged clock cables.

Switch cables going from one
cage to another are discon-

‘| nected or damaged.

Check that the switch cables
are all plugged inand none are
damaged.

Switch board is in reset mode
or is bad.

Checkthatthe rocker switches
are in the up position and the
green lights are lit on the two
switch boards for that cage.

Ethernet isn’t working

Ethernet cables are discon-
nected or damaged.

Check the connections from
the Ethernet controller board
to the fantail to the transceiver
cable to the transceiver box.

Ethernet controller board is
not seen or is bad.

Run diagnostics on the Ether-
net controller board.

Ethernet controller board is
hung.

Check the LEDs on the front of
the board for an efrror code; re-
start the system and check
again.

Non-console termlnals don’t
work.

Terminal control software has
not been configured to sup-
port MB/TERM board.

Consult the System Adminis-
trator’'s Guide for configura-
tion instructions.

Terminal cables are discon-
nected or damaged.

Check the connections from’

the board to the fantail to the
coax cabletothe cluster boxto
the terminals.

Coax cables are bad or unter-
minated.

Check terminators and run
diagnostics on the terminal
controller board.

Preliminary 9/21/89
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Symptom Possible problem Action : Q

Terminal Controller board is | Run diagnostics on the termi-
turned off or is bad. | nal controller board.

1/4 inch tape doesn’tread. | SCSI cable is loose, plugged | Check the connections from
in backwards, or damaged. |the back of the tape drive to

' . the tape controller in the Multi-
bus.

| 1/4 inch tape controller is bad. | Run the diagnostics onthe i/4
' inch tape controller.

The tape heads are dirty. | Clean the tape heads.
1/2 inch tape doesn't load ‘ Packing material is still in the | Remove the “donut” from the
tape drive _ taks-up reel.

1/2 inch tape doesn’t read Cables are loose, backwards, | Check ali of the connections

or damaged. from the controller to the tape
drive. .
The tape heads are dirty. Clean the tape heads.

-| 1/2 inch tape controller is bad. | Run the diagnostics on the 1/2
. inch tape controlier.

7.1.1 Halting the System

Whenever possible, the system should be halted using the procedures outlined
_in sections 7.3 and 7.4. This will prevent loss of data. Turning off power to
“the machine will certainly stop the system, but is not advisable because of the

likelihood that the data will be lost. '

There are several ways to halt the system. The particular halt method you
choose must be based on the circumstances that make a system halt desirable.
In all cases, try to make sure users have been warned the system will be halted
so that they can save as much of their work as possible before the halt.

12 Preliminary 8/21/89




a

TC2000 Maintenance Manual ' - A 7: Troubleshoating

7.1.2

7.2

7.2.1
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TCS.

During system operation, you will be interacting with the Test and Control Sys-
tem (TCS). In a broad sense, the TCS consists of the TC2000 hardware, a sepa-
rate processor, software, and the slave processors. You may have encountered
this system if you read the T7C2000 System Installation Guide. The TCS lets
you perform many functions; including booting the system, powering proces-
sor cards on and off, and performing diagnostics (for a discussion of diagnos-
tics with the TCS, refer to the TC2000 Diagnostics Manual). The TCS has a
master program, TEX (TCS Executive).

The TCS machine allows you to perform a number of monitoring and mainte-
nance functions (such as system halting, reloading, and reconfiguring). In par-
ticular, you use the TCS software to

You can only communicate to the TCS through its serial port. This is usually
- done through the TC2000 console, which is shipped as a VT320/LA75 printer.

“The TCS in turn communicates with the TC2000 processor card (BZVME) and
the Butterfly switch.

The TC2000 Sofiware Installation Guide has a description of how to format

disks for the PC-AT compatible system on which the TCS software resides.

This chapter describes how to use the TCS software 1o reboot the system.
Chapter 2 in the TC2000 Diagnostics Manual describes TCS in more detail,
including the menu system and the commands you can issue.

The Power On/Off Procedure

It is important to pOwer your system on and off correctly. Perform the follow-
ing procedures in the given order. Refer to Chapter 1 for the locatxons of the
components,

Step by Step Process for Powering On

Use the following steps to power on your system:

1. Turn on the Power Distribution Unit. The light on the cassette tape drive
will come on. When the system is completely powered on, the processor
card FLAG lights go OFF.

2. Turn the Key Switch to ON. The first indicator at the bottom of the con-
trol panel lights. This means that the TCS subsystem has received power
~and is turned on.

3. Turn the Key Switch in the SECURE position to disable resets.

4,  Turn on the Disk Drive(s).
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5. Turn on the % inch Tape Drive (if any).

6.  Check that the built-in VME card cage (“6 UVME card cage”) switch at
the back of the TC2000 is ON

7. Look at the Processor card lights. The Flag light on each of the cards
should be on until it finishes the self-tests, then all lights except Flag
should turn on.

When power is.restored, the TCS proceeds to boot up. The TCS attempts to
boot from the floppy disk first, and then from the hard disk.

As the system powers up, the TCS scans to see that every component is present

. and operating correctly. Check the console monitor while this diagnostic scan

is taking place. It is useful source of information about any system probiem.
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Remove the floppy disk from the TCS to allow it to boot from its hard disk.
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Step by Step Process for Powering Off

Use the following steps to power off your system safely after you have halted
the operating system:

1. Halt the nX operating system as described in sections 7.3 and 7.4.

2. At the terminal you should have the TEX-> prompt. Type h po of a
(Hardware Power off all) at this prompt to turn off power to all the pro-
Cessors.

- TCS~-> hpoofad

3. Turnthe Key Switch to OFF. This also removes power from all individual
peripherals.

--------------
|||||||||||||||||||||||||||||||||||||||||

“You can leave the machine in this state. Go to the next step orly if you intend to

disconnect the Main Power Cord.

4.~ The PDU breakers should also have been turned OFF by the Key Switch.
After checking that these breakers have been turned OFF, disconnect the
Main Power Cord. Leave the PDU breakers down for at least 15 seconds
before powering up according to section 7.2.1, “Step by Step Process for
Powering On”.

Pretiminary 9/21/89
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Shutting Down the System

When shutting down the system, perform the following procedures

1. Check (using the who and ps commands, or by asking users) to see if any-
one is using the system.

2. Tfthere are other users on the machine, use /ete/shutdown as root 10 send
a system warning message to users. If there were no other users on the
system, or if the system is booted singleuser so that only the console is in
use, go to step 3. '

If you are using /etc/shutdown, you can specify a time span in minutes
before the system actually shuts down, plus send a message. For example

- # /etc/shutdown +2 Halting to install new disk <

~ specifies that the system will halt in two minutes, and sends the message
“Halting to install new disk” to all users logged onto the system. Userson
the system then have to'save their files and log out before the system shuts
down to single user mode. When that is done, continue to step 3.

P T T S S N T T T T A R
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You can also specify the /etc/shutdown command to halt or reboot the system
all in one command. To reboot the system after shutting it down, use the -r
option. For example:

# [etc/shutdown -r +2 Rebooting to clear stuck processors ¢

To halt the system after shutting it down, use the —h option. For example:

# [etc/shutdown ._—h +2 Halting to install new disk ¢
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3.  Use /ete/halt as described in section 7.4.

The Reset Switch

If your system is hung, press the reset switch (see Figure 7-2). This switch takes
the system to the pre-boot state and brings up the TCS. From here you would
reboot the system as described in section 7.6.
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Halting the System

The /etc/halt command synchronizes the disks by writing out darta stored in
processor memory to the disks, and halts the system. When vou use the /ete/

“halt command to halt the system, file system checks are performed automati-

cally when the machine is rebooted multiuser.

.‘: [ lJIIl T \.iil 1 T P - - 1 e O

You must check the file systems at every reboot in ail because an inconsistent
file system can cause serious, irretrievable loss of data.

T 1 11 01 1 1 1 1 - K 1 R
To use /etc/halt, simply type the following command at the super user prompt:
# fetc/halt &

You can then reboot the system as described in section 7.6, “Booting/Reboot-
ing the System”.

Halting the System After Root File Systerh
Checks (Singleuser)

Often, while testing, you may use the system in singleuser mode to be certain
no one can use the system remotely while you are working. This saves boot
time and protects the unmounted file systems from corruption.

It you boot the system singleuser to do administrative work, you should check
the root file system for inconsistencies before you begin. Do this by typing the
following at the prompt (assuming your boot disk is unit O):

# /etc/fsck /dev/xyda d

It takes very little time to determine whether the root file system is inconsistent.
If the file system is inconsistent, this message appears, followed by a prompt:

file system has been modified —-- reboot using /etc/reboot -n

Following the instructions in this message will cause the system to boot mui-
tiuser, which is not desirable when you need to use the system in smgleuser
mode. Instead, type the command

# Jetc/halt -n ¢

and then reboot the system singleuser as described in section 7.6, “Booting/Re-
booting the System”.

The significant part of either of these commands is the -n flag. This signifies
that when the system is halted (automatically before a reboot can occur. or ex-
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plicitly due to your halt command), the disks will not be synchronized. This

0 7 is essential to keep the file system consistent, since the fsck command corrects
the file system directly on the disk, not in the processor’s memory. If you sync
the disk before halting, the uncorrected image stored in the processor memory
will be written over the corrected image on the disk, thereby re-corrupting the
root file system, '

7.6 - Booti'ng/Rebooting the System

If you /etc/halted the system, and the system gracefully halted, you are piaced
“in TEX. You can then reboot the system by first pressing <Return> on the
keyboard. This brings up the prompt TCS{7.7.7}->

This puts you into the TCS, from which you can reboot the system with the
- following dialog:

If you /etc/fasthalted the system, file system check will not be performed on
system boot (such as /etc/fastboot). (Flowever, it is advised that you do not
use /ete/fasthalt to halt the system.)

Look at the description of fastboot(8) in the list of system administration com-
- mands in the back of the TC2000 System Administration Guide. /etc/fastboot
O will perform a default boot without file system checking (fsck).

NO I E . T T R A T A R R e T T

You can use /etc/fasthoot as long as the TCS file BOOTCFG.TCS has the boot-
param switch set correctly. By default, the TC2000 machine is shipped so that
one of the lines in BOOTCFG.TCS reads:

bootpéram: 1:5
which sets the boot parameter 1 (the number of consecutive reboots the TCS
will initiate) to 5. This should be sufficient for your needs. If you must change
this value, you will have to edit the file usmg a text editor, such as EDLIN, and

propagate this change for all the various directories in the TCS (except
\DIAG\BOOT ) and then reboot the system

For more information on halting and rebootmg the GP1000, see shutdown(8),
halt(8), fasthalt(8), reboot(8), fastboot(8), sync(8), and fsck(8) in the list of Sys-
tem administration commands in the GP1000 System Administration Guide.

)

Preliminary 9/21/89 . 117




7: Troubleshooting

TC2000 Maintenance Manual

7.7 Interpreting the LEDs
The TC2000 computer has three sets of LEDs:
o f{ront panel display
e processor card LEDs
e switch card LEDs
7.7.1 Front Panel Display
The front panel has four LEDs:
TCS POWER indicates that the TCS has power.
MAIN POWER turned on by the TCS master when the TCS master
SEenses power. :
TCS ENABLED indicates that the TCS bus is available.
ATTN REQUIRED  aiso controlled by the TCS; see the diagnostic guide
for more details.
Figure 7-2 Front Panel
push top ——™"
of door i
to open i
|
streaming l
tape drive ;
|
i ‘
i OFF
! ON _
i
i @ SECURE RESET
1 :
U S a
MAIN POWER TCS ENABLED TCS POWER
7.7.2 Processor card LEDs

118

An assortment of LEDs are visible on each processor card installed in the card

cage, typically indicating (see Figure 7-3):

ATTN REQUIRED

Preliminary 9/21 /89
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e TCS VCC present (green) |
e Bulk 48 VDC (£24 VDC) present (green)
e (Card VCC present (green)

e Card VEE present (green)

e TCS flag (amber)

e Card-specific data (four green LEDs indicate “frame” and “reverse™ for
each switch port)

Of these, two are directly controlled by the TCS. One indicates “card TCS
power on” and is connected with a resistor to the card’s TCS VCC power. The
‘other is controlled by the TCS siave and can be set on, off, or blinking. Blinking
the LED on and off is one of the TCS slave’s tasks, and does not require further
intervention from the TCS master. Two blink rates are defined in the original
design, fast (about 3 Hz) and slow (about 1 Hz).

Figure 7-3 Processor Indicators

green, bulk power
green, card +5
amber, TCS slave flag

green, TCS +5
green, VEE

green, B frame in green, B frame out

green, A frame in green, A frame out

solder side component side

viewed as installed in machine

The TCS flag amber LED is intended to point out cards that fail diagnos-
tics, and as an aid to a service person in locating a particular card in a
large system. The convention for use of this LED is as follows:

on =.dead card

slow blink = diagnostic in progress, or failure
off = passed diagnostic

fast blink = card locater signal

Preliminary 9/21/89 ' 1‘1 g
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7.7.3

7.8
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" A hardware reset causes the LED to turn on. The slave should be pro-
grammed to leave the LED on at startup, so that an uninitialized or total-
ly broken card will have its light on continuously.

- The TCS master should start the LED blinking at the slow rate when it
begins testing or configuration discovery. This indicates that the TCS
has discovered the card, but has not yet approved it for use.

Once the TCS has completed diagnostics, the LEDs on cards that pass
should be turned off. Cards that fail or become non-communicative will
continue to blink at the slow rate.

The TCS master should provide a command that causes the LEDs on one
or more slaves to blink at the fast rate to help a service person locate a
particular card. The command shouid be arranged so that leaving the
LED blinking indefinitely is difficult, probably by starting it blinking and
then waiting for a carriage return to stop it again.

If the TCS discovers a failed card in the course of normal operation. it
should try to set the LED blinking at the slow rate.

Switch Card LEDs

. The switch card has the same five LEDs that as the top of a function card.

It does not have the four bottom LEDs (see Figure 7-3). The LEDs indicate:

green: = VEE power-on indicator

green: VTT power-on indicator

green: TCS VCC power—present indicator

green: main power {£24 volts) power-present indicator

amber:  TCS flag, to aid field service in locating the card
See subsection 7.7.2 for a detailed expianation of these LEDs.

Finally, note that the LEDs on each B2SS/B2SR pair of switch cards are both
controlled by the same slave, on the B28S. This hardware connection should
be masked by the TCS master. The two switch cards should be treated as sepa-
rate entities, and their LEDs controlled independently as described above.

Problems With the Midplane

Various system problems could be midplane-based. For example, the diag-
nostic scan does not find one or more of the Processors, or shows Processors
in the wrong bay, midplane, or slot. First, check that all cards are compietely
connected to the midplane. If so, and the problem persists, do the following:

1. Power down the system. (Refer to NO TAG)
2. Remove the TC/FP (or TC/FPV) from the indicated Expansion cabinet.
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3. Look at Figure 7-4 10 orient yourself to the pin locations.

4. Look at the midplane section indicated by the figure; that is, the bottom-
most, or J4, portion (start of this portion is indicated by the white line and
number 1 on the left and 5 on the right on the green silkscreened portion .

~ of the midplane).

5. Figure 7-1 shows the pin numbers for each row of pins. These numbers
are the same for the J4 portion of pins in every slot.

To verify the presence of the processor cards, the diagnostic software checks
each slot in each specified bay and midplane. For an 8-slot system, the bay
location, midplane ID and Slot ID are as follows:

"~ BAY MIDPLANE SLOT (m)
111 001 000 (0)
111 001 001 | (1)
111 001 010, : )
111 001 ; 011 3)
111 001 "100 (4)

111 001 101 (5)
111 001 110 (6)
111 001 . 111 (7)

The pins representing the midplane ID are 53, 50, 51, and the slot ID are 45,

47, 40, Therefore, with 0 = ground and 1= open, the following should hold true:

MIDPLANE SLOT (n)

Pin53 50 51 Pin45 47 40

Grnd Gmnd Open Gmd Grnd Grmnd (0)
Grnd Grnd Open -Grnd Grnd Open (1)
Grnd Grnd Open. Grnd Open Grnd (2)
Grnd Grnd Open Grnd Open Open (3)
Grnd Grnd Open Open Grnd Grnd (4)
Grnd Grnd Open Open Grnd Open (5)
Grnd Grnd Open ~Open Open Grnd (6)
"Grnd Grod Open Open Open Open (7)

6.  Check the midplane and slot IDs.
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Figure 7-4 Pin Locations on the Midplane

J2

J3

\
0000
0000
0000
Q00

o

_ el
FOJ4 - FlJ4 F2J4 F3J4 F4J4 F5J4 _//1'-76 J4 F7J4
FO F1 F2 F3 F4 F5 =—TF¢6 F7

=

e e

OO 0000000000000
00 0000000000000
00 0000000000000
00 0000000000000

-~
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A

Jumper Settings

The following figures show the correct jumper settings for the TC2000 boards.
Orientation for all boards is the top left corner as you are looking at the compo-
nent side of the board. To find the jumper and switch locations on the actual
board, measure from the top down and the left across using the same coordi-
nates as those given on the figure. In addition, the Location column of the table

that follows each figure provides the coordinates, in inches, needed to locate
a jumper, switch, or fuse.
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Figure A-1

TC2000 Maintenance Manual

Processor Board (Part Number: 2112472G01)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

AN S I I N M N

124

1AA
1 | 1aa
2 —
3 — E3
- El E4
4 — E5
5 E2 E7 Eb
. —_ ER E90
El
6 — El1l
7 —
8
9
L]
10 __ 5 Amp
E13
11
12 —
E1o El4 E15
13 —
14
15 _| ]
5 Amp
25 —
Figure A-2 Processor Board Jumper/Switch Table
" Jumper Configuration Location (inches) Description
Q
Et 0 3 3/4 down, 7 over
i
o}
o
EZ2 o 4 1/2 down, 7 over
|
&
£3.4,5 All Cpen 3 3/4 down, 14 over
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A: Jumpers

Figure A-2 Processor Board Jumper/Switch Table (cont) .
O 5
EB | 4 1/2 down, 14 over
o
@] .
E7 0 5 down, 12 1/2 over
I
]
O—0 :
E8 51/4 down, 12 1/2 over
00
E9,10,11 00 5 1/2 down, 14 over
| /
[oNoNe;
0-0 O For a 32 MHZ crystai.at
E12 12 1/2 down, 6 3/4 over | 11BD (88CC0 running at
16 MHZ.
O 0O-0 : For a 40 MHZ crystal at
E12 12 1/2 down, 6 3/4 over | 11BD (88000 running at
20 MHZ.
&
O E13 | 10 1/2 down, 13 over
7 o]
o~0
El14 .12 down, 13 over
o)
E15 | 12 down, 14 over
@]
8]
Fuse Configuration Location (inches) Description
5 Amp Handbag at F1; 9 1/4 down,
3 3/4 over
5 Amp Handbag at F2; 15 down,
- 4 over

O

Preliminary 9/21/89
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Figure A-3 Clock Card (Part Number: '211_487'2G01')
1 2 3 4 5 6 7 8 9
| | | | | [ — |

1 — F2 r
F1 | Power
upply
2 —_
3 ——
A4 — J10
EF7
5 — J11
, Jo EF6
' EF5
6 — ET3
EF4
EF3
7 — ET1 ET2
_ EF2
8 — ' | EF1
E1 EFO -
S — Jg
10 — E2
E4
11 — | E3
12 —
13 — .
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»

Figure A-4 Clock Card Jumper/_Swi_tch Table

Fuse Configuration Location (inches) Description
| F2 1/2 down, 1 over 11/2 amp

F1 . - . 1 down, 1 over 1 1/2 amp

Jumper | Configuration Location (inches) Description

ET1 0-0 0 7 down, 3 1/2 over
o-00
Q-0 C
O-0 O
o-0 0
C-00
=00 ‘ :
O-00 ’ :
0-0 G
o-0 O
ET2 O-C 0 7 down, 4 over
0-0 0
0-00
0-0 0
Q-0 O
Q-0 0
Q-0 0
O-0C
o-00C
O-00C

ET3 0-0 0O 6 down, 4 over
O-C O
Q-0 0O
O-00
O-0 0
C-00
o-C 0O
o-00
0-0 0
o-0C
EF7 O-00 4 3/4 down, 4 1/4 over
Q-0 C
TO-OON
MO-COT
EF6 _ 0=0 0O 5 1/4 down, 4 1/4 over
-0 0
TO-OCN
MO-COT _
EF5 ' 0-00 5 3/4 down, 4 1/4 aver
o-00
TC-OON
MO-COT
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A: Jumpers
Figure A-4 Clock Card Jumper/Switch Table (cont)
Fuse Configuration Location {inches) Description
EF4. 0.0 0 6 1/4 down, 4 1/4 over
O-0Q O i
TO-OON ;
MO-0OT g
EF3 0-0 O 6 3/4 down, 4 1/4 over
0-00
TO-0ON
MO-00T
EF2 0-0 O 7 1/4 down, 4 1/4 over
0-0 0 ' |
TO-00N
MO-OOT
EF1 0-0 0 7 3/4 down, 4 1/4 over ;
0-C O |
TC-OON
MO-OCT
EFQ 0 0-0 8 1/4 down, 4 1/4 over
O C-0
TOO-ON
MOO-OT
Et O-0 8 1/2 down, 2 over
E2 0-0 10 down, 2 1/2 over
|E3 o 11 1/4 down, 2 3/4 over
I
0
E4 0-00 10 1/2 down, 3 1/2 over
Connector Configuration Location (inches) Description
J9 Plug 4 down, 5§ 1/2 over
J8 Plug 9 down, 2 over
J10 Plug 4 down, 2 over
J11 Plug 5 down, 2 over
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-

Figure A-5 Switch Card (TC/SS) (Part Number: 2112470G01 )

Bulk/TCS ' '
O RN

E1 EO

/

0o ~NoO o kAW N =
I

Figure A-6 Switch Card (TC/SS) Jumper/Switch Table

Jumper Configuration Location (inches) Description

E1 _ C-00 : 1 down, 8 over

EC O 1 down, 6 1/2 over

|
o

0

Preliminary 9/21/89 : , 128
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Figure A-7

TC2000 Maintenance Manual

GU VME Repeater (Part Number: A101019G01)

6
|

J2

K4

K2

K1

K3
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Figure A-8 |

6U VME Repeater Jumper/Switch Table -

A: Jumpers

Jumper

Configuration

Location (inches)

Description |

K4

CO0O0COOD0
(GRCNGRONGRORORS]

Co
o O

2

1/4 down, 2 1/4 over

K3

oo
: 0O

1 ciown', 6 over

K1

ZOO 019
IEO ol?
130 015
140 013
IZO Oll
100 O
O Oy
50 Os
QO
20 O,

3 1/2 down, 4 over

K2

C1p @ O Gy Oy

|
Ca O Qg O3 Oz

2 1/2 down, 2 over

Preliminary 9/21/88
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Figure A-9

O o, W NN -
I

O T W Gy
O WM =0 O
| l

—_
10)]

132

9U VME Repeater (A117009601 )

l

TC2000 Maintenance Manual

{ 2 3 4 5 8 7 8 9 10 11 12 13 14 15

Connector Block

K4

K3

l .

K2

K1
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O

Figure A-10 9U VME Repeater Jumper/Switch Table

Jumper | Configuration Location (inches) Description

K3 00-00-00-00000 |1 down, 1 1/2 over

: 00000000000
Ka o024 1/2 down, 1/4 over |
3004
5006

7008
90010

K2 1002 5 down, 2 3/4 over
3004
5008
7008
NoNoRT] .
K1 180000000001 |2 12 down, 3 1/2 over
200000000002
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Figure A-11 Ethernet Controller
1 2 3 4 5 .6 7 8 9 10 11 12 13 14 15 =
S N NN AN O MU NN NN N A N N SO A
1 — : .
No Components Bicck
2 — J20
J32
3 pu—
4 — .
J
5 _ umper
6 —
7 —
| onm mmm J15 J19
9 — J10-J13
QT QOO T '
10 — J14
11 — {LEITOT] (OIS T
12 —| DD D
13 ™ O
14 — '
15 —
16 —
" Figure A-12 - Ethernet Controller Jumper/Switch Table
Switch Configuration Location (inches) Description
$1-58 OFF 8 1/4 down, 1 over
S1-88 QOFF 8 1/4 down, 2 over
S1-88 S1,88 = OFF 9 3/4 down, 1 over
§2-57 = ON
S1-S8 51,58 = OFF 9 3/4 down, 2 over
$2-87 = ON
$1-S8 ON 9 3/4 down, 3 over
134 Preliminary 9/21/89
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Figure A-12 = Ethernet Controiler Jumper/Switch Table (cont)

Jumper Configuration Location (inches) Description

$1-98 OFF 10 3/4 down, 1 1/4 over |

S$1-S8 ON 10 3/4 down, 2 1/4 aver

S1-58 ~|ON 10 3/4 down, 3 1/2 over

S1-58 S1 = OFF, 82 = ON, |13 1/2 down, 3 1/2 aver
83 = QFF, S4 = ON : I
S5 = OFF, $6-58 = ON

432 1o 2 down, 5 over
| .
0

O
Block 0 o oyzt 1 3/4 down, 5 1/2 over

1 ooJ2z
2.0CJ23
C 0J24 HOST
O 0425 INT
O OJ26
O QJz7
Q0 OJzs

~N o u ke

720 o-o J20 EXT 2 1/4 down, 6 3/4 aver
' ST AT

J2-J9 0 0J2 7 1/2 down, 8 1/4 over
0043
o Y4
0 0J5
O ©J6
* oou
0 0J8
© 0J9

J15 oot o) _ 8 1/2 down, 4 1/4 over

I
o
0

J139 o0 8 down, 8 1/2 over
J10-J13 O oJ10 8 1/2 down, 8 1/2 over

(ORONER
(GRON ] 2/
(ORON L K]

J14 00
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A: Jumpers : TC2000 Maiftenance Manuai

Figure A-13 SCSI Controller Board (Part Number: A101015601)
12 3 4 5 8 7 ‘
| 1 I | l | |
2 Gate Arrays

1 — Firmware
Block
2 — Jumper
Firmware
3 —
4 —
5 I
JA1
6 —
—| J6
7 P7
8 —
9 —
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Figure A~-14 SCSI Controiler Board Jumper/Switch Table
Jumper Configuration Location (inches) Description
o
| 2 down, 1 1/4 over
o
o
|
o)
0 O
JAT _ 5 1/4 down, 1/2 over
00 QO
- ‘ i 1 3/4 down, § over
00 00
|11
Q0 0O
A
OO0 0O
O Q0
I
0000
‘ 60 CO 59
J6 Connector 58 OC 57 7 down, 3/4 over
56 OO 55
O 54 OO 53
. 52 00O 51
50 OO 49
48 QO 47
46 OO 45
44 00O 43
42 00O 41
40 0O 39
38 OO0 37
3 0O 35
34 OO0 33
32 00 31
a CO 29
28 00O 27
26 OO 25
24 OO0 23
22 00 21
00
00
00
QC
00
oo
00
00
00
00

O
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Figure A-14 SCSI Controller Board Jumper/Switch Table (cont)

FIRMWARE | 1 down, 4 cver

FIRMWARE 2 1/2 down, 4 over

Figure A-15 Terminal Controller (Part Number: 221 7224G04)

1 2 3 5 6 7 8 9 10 11 12 13 14 15
| N HE S SN AN AN A N S S

1T — No Components gg?

2 —] W28 >

3 — W29

BLK W25 2

4 w26

S — BLK

6 — w27 .

7 — BLK

8

g _| E E Line
10 | = : 7
11 E E E =
12 '
14 _| 5
15 —
16 —
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w

Figure A-16 Terminal Controller Switch/Jumper Table
Switch Configuration Location (inches) Description
$1-88 OFF : {8 1/4 down, 1 over
S1-88 OFF ' 8 1/4 down, 2 over
S1-88 S1 =0ON ' g 1/2 down, 2 over |
. 82 = ON ' ‘

S3-88 = OFF
$1-88 $1-87 = ON 9 1/2 down, 3 over

S8 = OFF \
51-88 OFF 10 3/4 down, 1 1/4 over
51-58 , ON 10 3/4 down, 2 1/4 over
81-58 ON 10 3/4 down, 3 1/2 over
$1-58 OFF ' © |12 down, 1 1/4 over
3$1-58 ON 12 down, 2 1/4 over
S1-S8 51-84 = OFF 12 down, 3 1/2 over

‘ 85-58 = ON

$1-88 82\‘132,34.85,87.88 =114 down, 3 1/2 over

83,85 = OFF
S1-88 S2 = ON 9 down, 11 1/4 over

S1 = OFF

83-358 = OFF
S1-88 51-58 = ON 10 1/4 down, 11 1/4

over
oG
1 o0 4 1/2 down, 31/2 over
(@] )

W30 ' o=0 O 11/2 down, 5 3/4 over
W3t o} )
wzag
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Terminal Controller Jumper/Switch Table (cont)

b

Figure A~16
Jumper Configuration Location (inches) Description
o]
w29 | 2 3/4 down, & aover
]
O0QCOCQCOC MEM
Blogk O0000CO 3 1/4 down, 51/2 over
11 12 13 13 15 {8 17
OQOCOOCOO INT
00000000
a 1 2 2 4 5 8 7
Q00QCQOQOO0OC IO
OCOOOOOCO0O
7ag ABCDE _F
o)
2 a 2 3/4 down, 7 cver
0 o0
Block 100 5 down, 9 3/4 over
2 OO0
3 00
C
w25 | | 3 1/4 down, 7 over
O
. 1-C0O .
Block 2 00 7 down, 8 3/4 over
3 OO0 |
4 o0
C
w2ae -0 4 down, 7 over -
O
_ 0000 0-0 -
Line 432 81/2 down, 9 over
O 0-0
W27 32 4 8 1/2 down, 6 3/4 over
O
3 | 3 3/4 down, 9 3/4 over
)]
o]
4 i 11 1/4 down, 11 over
9]
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w

Figure A-17 Disk Controlier (Part Number: A101016G01)

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
N N N (NS (NN S AU AN AU N AU A B N
1 e JE =
2 1 |CR2 JK
CR3 - = = E
3 — |cRr4 |
CRa INJH g E £
;T :
5 — JD : ; :
8 —
7 _ :
8 — | | '
JM
o _| Y
10 - X E
11— JW
12 — . JZ U6
13 — : | o JY
O 14
15 —
16
Figure A-18 Disk Controller Jumper/Switch Table
Jumper Configuration Location r(inches) Description
4 o0-0 3 ‘
JE 2 o001 11/2 down, 7 over
o 00
JW 11 down, 6 1/2 over
02 :
JC o1 8 1/2 down, 9 over
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A: Jumpers
Figure A-18 Disk Controller Jumper/Switch Table (cont)
JA 260025 9 1/2 down, 9 cver
" 24 OO0 23
22 0T 21
20 O-0 18
18 0017
18 0015
14 0-013
12 0-O 11
10 0-0 39
‘8 00 7
8 O-0 5
4 0O-0 3
2 0O-01
-0 O
JZ 3 21 12 down, 81/2 over
8 0-0 7
JK 6§ O-C § 2 down, 10 3/4 over
4 0-0 3
2 001
Q2
JN o1 3 1/2down, 10 1/2 aover
03
JH Oz 31/2 down, 10 3/4 gver
I
O
3 0-04
JD 2 0-C 1 5 down, 10 1/2 over
C3
JM o2 81/2 down, 10 3/4 over
’ I
C1
16 00O 15
JX 14 0013 10 down, 10 1/2 over
12 CoMN
10 00 8
8 O0-0 7
6 CO S
4 OO 3
2 CO1
4 Q0 3 :
JG 2 00 1 12 1/4 down, 10 3/4
over :
o2
JY Q1 13 down, 10 1/2 over

142
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A: Jumpers

Figure A-18 Disk Controller Jumper/Switch Tabie (cont) |
Switch Configuration Location (inches) Description
$1-S8 S1-83 = OFF 11 down, 12 174 over l
S4 = ON ]
S5 = QFF
S6-58 = ON
51-S8 S1-54 = OFF 21/2 down, 12 1/4 over
55-88 = ON
$1-58 ON 3 3/4 down, 12 1/2
over
Jumper 0-0 i0 down, 12 1/2 over i
0-0 :
S1-38 S51-83 = OFF 5 down, 12 3/4 over
S4 = ON
85-87 = OFF
S8 = ON
$1-58 ON 2 1/2down, 13 1/2 over
S1-58 .ON 3 3/4 down, 13 1/2 over
$1-S8 $1,82 = ON 4 3/4 down, 14 over
83 = OFF
$4-86 = ON
87, 88 = OFF
S1-58 OFF 6 down, 14 over
51-58 OFF 2 1/2 down, 14 1/2 over
S51-38 1 QOFF 31/2 down, 14 1/2 over
$1-38 S1-S6 = ON 4 3/4 down, 15 over
57, 88 = OFF
S1-88 CFF 6 down, 15 over

Preliminary 9/21/89
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Cabling

The following describes the cabling used for a 32-processor TC2000 system.

e TCS +5 power supply/midplane cable—This is a pair of cables, black
and red, that runs from the midplane to the TCS + 5 power supply. There
is one pair for each midplane in the system. For more than one midplane,
the cables are tie-wrapped together.

e Midplane/midplane data cable—This is an intercabinet data cable that

is connected according to the midplane identification number. In a
32-processor (4-expansion cabinet) system the midplanes are numbered
from highest to lowest; i.e., 7 through 4. (If a new midplane is added,
it becomes 3, etc.) The intercabinet midplane cable is always connected
$0 as to correspond to its two midplane identifiers. For example, Figure
B-1illustrates a data cable connection between midplane 7 and midplane
5:
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Figure B-1

Midplane : 4

4-7 Used for

32-node
systems
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Midpiane to Midpiane Connection

5 6 7
0 0
1 1
2 2
3 3
4 4
SEEEN
5 5
. / N

Midplane/Clock card data cable—This cable connects to the same plug
number on the clock card as the midplane number to which it is con-
nected; e.g., midpiane 7 connects to clock card plug 7. The clock card
plugs are located on the bottom right of the clock card.

Midplane/Bulk Power Supplies—There are two sets of cables per bulk
power supply. One set '

PDU/PDU~—One wire, daisy—chained, connects all the PDUs in the sys- |
tem together.

Peripheral PDU/TCS—There is a controI-out cord from the top of the
TCS to the peripheral PDU.

SCSI Controller/1/4—-inch Tape Drive—There is one cable from the SCST
controller in the 6U VME Card Cage to the 1/4-inch tape drive in Control
Panel assembly portion of the Utility cabinet.

6U YME Repeater/9U YME Repeater—Two cables, one at the top and
one at the bottom of each repeater, connects them to one another. (One
cable is wider than the other.)
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C

Field Replaceable Unit (FRU)
Part Numbers

The following table lists the TC2000 Field Replaceable Units along with their
part numbers.

TC2000 FRUs

ltem Part Number

scsi board kit A101015G01
ethernet kit A101004G03
b2vme, rptr kit Al101019G01
vme i/0 option, %u A117009G01
b2loop kit A101013G01
850 mb disk kit #1 A105004G01
1/4" tape & pwr cnirl | A107003G01
pdu 2214874G01
vine cardcage assy 2217303G0+
ifo pwr supply assy 2217428G01
fan, 220/230 V 7014753-01
cable assy, fan ac ‘2417408601
emi spring clips 8817286-01
disk controlr kit A101016G0T
tape controlr Kit A101018G01
term controlr kit A101017G01
1/2" tape drive kit A107C04G01
perph cab pdu, domes- | 2517355-01
tic :
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pcb assy, modem, pc/ | 2514600-01
at domestic

4 1/2" fan 7017373-01
tcs pc chassis, domes- | 2214880G01
tic

neon lamp, pdu 8015012-C1
emi spring clips 8817286-C1
air filter, slant area 8817411-01
air filter, drip screen. | 8817412-01
switch, drip screen, in- | 6717413-01
teriock

switch, thermai 671741401
pwr supply, 1500 W |2517422-01
switcher

emi spring clips 8817286-01
base air filter £5814998-01
i/0 pwr supply assy 2217428G01
vme cardcage assy 68U | 2217303G01
850 mb disk kit #2 A105004G02
850 mb disk kit #3 A105004G03
850 mb disk kit #4 A105004G04
850 mb disk kit #5 A105004G05
16 port term kit A113003G02
cable assy, clock 2414965-01
cable assy, b2cik power | 2417372G01
cable assy, domestic | 2417369G01
pwr crd '
cable assy, midplane |2417368G01
tcs power :

cable assy, logic to |2417370G01
chassis gnd

cable assy, ground, |2417494G01
bulk |

cable assy, configura- |2414966-01
tion,14”

cable assy, configura- | 2414966-02
tion, 24”

cable assy, configura- | 2414966-03
tion, 357

cable assy, clock 2414965-01
cable assy, midplane | 2417368G01

tcs power
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cable assy, pdu daisy
chain

2417371G01

cable assy, domestic
pwr crd

2417369G01

cable assy, pertec, flat
shielded

2417479G01

cable assy, telco, tcs to
rear panel

2414731G01

cable assy, telco, exter-
nal

2417367G01

cable assy, uc internal
ac dist.

2417374G01

cable assy, b2p to
pdu’s

2417376G01

cable assy, tcs to fp

2414738G01

cable assy, ground
jumper

2417480G01

cable assy, b2fp to
switches

2417446G01

cable assy, uc pdu to
bulkhead

2417473G01

.| cable .assy, 1/4” tape

scsi

2417448G01

cable assy, tcs to b2clk

2414732G01

cable assy, rs232, tcs to
rear pnl

2415051G01

cable assy, tcs + 5 pow-
er

2417375G01

cable assy, tcs +35 rtn

2417429G01

cable assy, 1/4” tape

power

2417378G01

cable assy, upper fans
ac dist, ‘

2417447G01

‘| cable assy, fan & i/0 ac

input

2417405G01

cable assy, safety con-
trol -

2417407G01

cable assy, fan ac

2417408G01

cable assy, parallei

2417423G01

cable assy, jumper,
bulk ac input

2417424G01

C: FRU Part Numbers
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cable assy, bulk ac in-
put

2417425G01

cable assy, i/o pwr &
control

2417437G01 .

cable assy, i/0 p/s ac

2417430G01

cable assy, bulk D_C out

2417106G01

cable assy, /o0 p/s, dc
output

2417436G01

cable assy, smd a, flat,
shld

2417477Gxx

cable assy, smd b, flat,
shid

2417478Gxx

cable assy, repeater, J1

2417343-01

cable assy, repeater, J2

2417344-01

cable assy, rs232, 20’
shielded '

2417495G01

cable assy, uc io periph
PDU .

2417448G01

B2SS Assembly Rev A

2112470G01

B2SR Assembly Rev A

2114584G01

B2VME Assembly Rev A

2112472G01

BZCLK Assembly Rev B

2114872G01

B2MP Rev A SCD

A107004G0O1
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Wiring Diagrams

This appendix contains wiring diagrams for the expansion and utility cabinets:

e Expansion cabinet primary power wiring

e Expansion cabinet secondary control and pOWEr wiring
e Expansion cabinet data wiring

o Utility cabinet primary power wiri:ng

o Ultility cabinet secondary control and power wiring

e Utility cabinet data wiring.
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Figure E~1

Two jumpers installed
on lowermost pair_
of pins

Preliminary 9/21/89

E

Modem Installation

Pre-Installation Modem Set Up

The modem for the TCS Master is a Universal Data Systems “FasTalk 2400
PC”. It must be configured to respond as the PC’s COM1 communication de-
vice. Set the three jumpers as shown in Figure E-1below. Affix the Canadian
DOC label to the modem’s metal bracket in the location as indicated.

View of Component Side of FasTalk 2400 Modem Card

Affix DOC
label here

I il ‘
!‘ H |

T

Al

Jumper installed on leftmost pair of pins
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E. Modem Installation

E.2

E.3

160

TC2000 Maintenance Manual

Modem Installation

-

Modem installation may occur during TC2000 site installation or at the
factory. .

In the case of on site installation the TCS Master enclosure will already be
mounted in the TC2000’s Utility Cabinet. The enclosure must be removed
trom the Utility Cabinet to install the modem.

1.  Remove the cover from the TCS Master enclosure.

2. Remove the blank bracket from the 8th slot over from the power supply.
Keep the original screw.

3. Install the modem card (SEQ# 1) in the 8th slot over from the power sup-
ply. Use the slot’s original screw to secure.

4. Replace the TCS Master’s cover using the original screws.

n

Replace the TCS Master enclosure into the TC2000 Utility Cabinet.

Cable Installation

There are three telephone cables in the Modem Kit. The modem comes with
one, and BBNACI adds two more. The two short ones are installed between
the modem and the Utility Cabinets rear panel.

1. Plug the cable that came with the modem into the modem’s phone jack.
Plug into the modem telephone jack that is farthest away from the TCS
Master enclosure D connectors, labeled “WALL”.

2. Plugthe other end of this cable into the uppermost telco—jack in the Util-

ity Cabinet rear panel labeled;: “TELCO LINE”. (This jack is a PC board

- assembly bolted onto the sheet metal rear panel. The cable is plugged
into the jack on the inside of the cabinet.)

3. Plug the other short cable (SEQ# 3} into the modem. Plug into the tele-. -

- phone jack nearest the TCS Master enclosure D connectors, labeled
“PHONE".

4.  Plug the other end of this cable into the lowest telco-jack in the Utility
Cabinet rear panel labeled: “PHONE". (This jack is a PC board assem-
bly boited onto the sheet metal rear panel. The cable is plugged into the
jack on the inside of the cabinet.)

5. Plugthe long telephone cable (SEQ# 2) into the Utility Cabinet telephone

jack label “TELCO LINE” on the outside of the cabinet.

6.  This completes the modem installation.

Preliminary 9/21/89




Numbers

+ 5 TCS Power Supply, 13
1/2-inch Tape Drive, 14

1/4-inch Tape Drive, 12

6U VME card cage, definition, 7
6U VME fan, definition, 7

6U VME I/O power supply, definition, 7
9U VME Card Cage. See VME Card Cage, 9U

9U VME card cage, 14
9U VME Repeater, 17

A

AC power, checking, 103
buik power supply, definition, 4
buik power supply, expansion cabinet

‘removing, 33
replacing, 54

C

cabling, between cabinets, 145
checking, fans, 105

Preliminary 9/21/89

cleaning
filter, 108
processor filter, 108
tape drive filter, 1/2”, 108
tape drive, 1/27, 106
tape drive, 1/4”, 106

clock card
removing, 68
replacing, 70
Clock Card (TC/CLK), 13

clock card fan
removing, 71
replacing, 71

console _
See also system console
menus, 98
settings, 97

- console printer, set-up menu, 100

Control Panel Assembly, 12

D

DC power, checking, 104
Disk Controller, 14
disk drive
removing, 60, 84
replacing, 62, 86

E

eight-inch disk drives, 14

" /fetc/reboot command, asing, 117

ethernet controller, 14

Index
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index

expansion cabinet, 19

. data wiring diagram, 151
power wiring diagram, 151
secondary power wiring diagram, 151

fan, processor

removing, 24
replacing, 25

fan, switch card
removing, 32
replacing, 32

f'ans, checking, 105

Field Replaceable Unit (FRU)
definition, 1
in Expansion cabinet, 19

filter, cleaning, 108
FRU (Field Replaceable Unit), definition, 1

G

ground socket, 26, 30
ground strap, 26, 30

midplane, troubleshooting, 120
midplane (TC/MP), definition, 4.

Modem card, 12
Installation, 159

'.P‘

panel, removing, 77
PC chassis
removing, 64
replacing, 64
PDU. See Power Distribution Unit
PDU (Power Distribution Unit), definition, 8
PDU, expansion cabinet
removing, 50
replacing, 52
peripheral PDU

removing, 92
replacing, 92

162
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power, voltage check, 103

power distribution unit
removing, 74
replacing, 76

Power Distribution Unit (PDU), 17
Expansion cabinet, 8
Utility Cabinet, 13

power supply, 6U VME
removing, 42
replacing, 44

power supply, TCS
removing, 72
replacing, 72

printer. See console printer
Processor, 19

processor card
removing, 26
replacing, 28
processor filter, cleaning, 108

R

red trace, for cable location, 34
removing panels, 77

Repeater, definition, 7

repeater, VME. See VME repeater

S

SCSI controller
removing, 37
replacing, 37

switch card

removing, 30
replacing, 31

switch ¢ards, definition, 8

Switch Requestor (TC/SR), 30

Switch Server (TC/SS), 30

system base module. See expansion cabinet

system console, 95
removing, 96
replacing, 97

system operaticn, halting, 116
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TC2000 Maintenance Manuéi

T

tape drive
" removing, 88
replacing, 90

tape drive filter, 1/2”, cleaning, 108
tape drive, 1/27, cleaning, 106
tape drive, 1/4”, cleaning, 106
Tape, 1/4”

removing, 66

replacing, 67

TC/FPV (B2ZVME), 4
TC/SR (Switch Requestor), 30
TC/SS (Switch Server), 30

TCS
power, 105 :
voltage check, 103

TCS (Test and Control System), 62
TCS floppy disk drive, 12

TCS hard disk drive, 12

TCS Master Processor card, 12
terminai controller, 17

Test and Control System (TCS), 62
definition, 9
thermal sensor, definition, 7

troubleshooting
hardware, 109
midplane, 120

U

utility cabinet
data wiring diagram, 151
power wiring diagram, 151
secondary power wiring diagram, 151

Vv

VME card

oU: removing, 81

9U: replacing, 82
VME Card Cage, 9U installation/removal, 80
VME card cage

removing 9U, 80
replacing 9U, 81

VME card cage, 6U
removing, 38
replacing, 41

Prefiminary 9/21/89

VME Midplarne, 38

VME repeater
removing, 34
replacing, 36

VME, 6U .
fan assembly, removing, 46
fan assembly, replacing, 48
termal sensor removing, 49
termal sensor replacing, 49

voitage, checking, 103

W

Winchester disk drive, description, 9
wiring diagrams
axpansion cabinet data, 151
expansion cabinet power, 131

expansion cabinet secondary power, 151

utility cabinet data, 151
utility cabinet power, 151

utility cabinet secondary power, 151

Index
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Dear Customer:

-

To do a better job of serving you by providing improved documentation, we are asking you 1o help us. Please take a

few minutes to answer the following questions and return them to us by foiding up and taping this questionnaire.
We value your comments and suggestions and appreciate the time you take to send them to us. Thank you.

"\t ,T What is your position/function? D application user D system manager/administrator

D programmer

D service engineer E] other

2. How many years have you been working with computer systems?

3. What system are you currently working on?
(please check both hardware and scftware)

4. What application are you using the product for?

5. How much of your time do you spend
reading ar referring to documents?

[ lariooo
(mach 1000 [ psos 1000 [Jnx [Jpsostm -

(] 7c2000 |

[J1wo% [J20% [Jso% []40% Dso%

Please answer the following questions about: TC2000 Maintenance Manual

8. Isthe _inforfnation accurate?

7. s the material clear and logical?
8. Is it easy to find the information you need?
'L ,9.

10. s the information located where you expect it in
the book?

Does the index contair the words you lock up?

11. Are the illustrations and examples adequate?

12. Did you need information not available in this
book or set of books?

13. What sections of the book did you use the most?

I___| aMays
[:I always
D always

D ajways -

D always
|:| always
D always

r__[ mostly
[ ] mosty

] mostly

(] mostly
[ mostly
] mostly
[ ] mostly

14. What areas need more or better examples? (Please list page numbers.) '

[ setdom

l:l seidom
]:I seldom

[ seldom

[ ] setdom

[] seidom
[] seldom

[ never
[ never
[ never
[ never
] never
] neﬁer
|—__-| never

May we contact you for more information? If so, pleasé give your name, address, and telephone number.

ODO you have additional comments? [f so, please write them on the reverse side.
N A

After compileting the form, fold this end up to the dotted line, fold down and tape the top, stamp, and mai.

Thank you.
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