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Terms and Conditions

Acceptance

Copyright

Use

Copying

Assignment

Rights

Warranty

Notification of Changes

All Meiko software and associated manuals (“the Software™) is provided by the Meiko
Group of Companies (“Meiko”) either directly or via a Meiko distributor and is
licensed by Meiko only upon the following terms and conditions which the Licensee
will be deemed to have accepted by using the Software. Such terms apply in place of
any inconsistent provisions contained in Meiko’s standard Terms and Conditions of
Sale and shall prevail over any other terms and conditions whatsoever.

All copyright and other intellectual property rights in the software are and shall remain
the property of Meiko or its Licensor absolutely and no title to the same shall pass to
Licensee.

Commencing upon first use of the Software and continuing until any breach of these
terms, Meiko hereby grants a non-exclusive licence for Licensee to use the Software.

Copying the Software is not permitted except to the extent necessary to provide
Licensee with back-up. Any copy made by Licensee must include all copyright, trade
mark and proprietary information notices appearing on the copy provided by Meiko or
its distributor.

Licensee shall not transfer or assign all or any part of the licence granted herein nor
shall Licensee grant any sub-licence thereunder without prior written consent of
Meiko.

Meiko warrants that it has the right to grant the licence contained under “Use” above.

Meiko warrants that its software products, when properly installed on a hardware
product, will not fail to execute their programming instructions due to defects in
materials and workmanship. If Meiko receives notice of such defects within ninety
(90) days from the date of purchase, Meiko will replace the software. Meiko does not
warrant that the operation of the software shall be uninterrupted or error free.

Unless expressly stated in writing, Meiko gives no other warranty or guar-
antee on products. All warranties, express or implied, whether statutory
or otherwise [except the warranty hereinbefore referred to], including
warranties of merchantability or fitness for a particular purpose, are here-
by excluded and under no circumstances will Meiko be liable for any con-
sequential or contingent loss or damage other than aforesaid except
liability arising from the due course of law.

Meiko’s policy is one of continuous product development. This manual and associated
products may change without notice. The information supplied in this manual is
believed to be true but no liability is assumed for its use or for the infringements of the
rights of others resulting from its use. No licence or other rights are granted in respect
of any rights owned by any of the organisations mentioned herein.



Nuclear and Avionic
Applications

Termination

Important Notice

Meiko’s products are not to be used in the planning, construction, maintenance,
operation or use of any nuclear facility nor for the flight, navigation or communication
of aircraft or ground support equipment. Meiko shall not be liable, in whole or in part,
for any claims or damages arising from such use.

Upon termination of this licence for whatever reason, Licensee shall immediately
return the Software and all copies in his or her possession to Meiko or its distributor.

FEDERAL COMMUNICATIONS COMMISSION (FCC) NOTICE

Meiko hardware products (“the Hardware”) generate, use and can radiate
radio frequency energy and, if not installed and used in accordance with
the product manuals, may cause interference to radio communications.
The Hardware has been tested and found to comply with the limits for a
Class A computing device pursuant to Subpart J of Part 15 of FCC Rules
which are designed to provide reasonable protection against such interfer-
ence when operated in a commercial environment. Operation of the Hard-
ware in a residential area is likely to cause interference in which case the
user at his or her own expense will be required to take whatever measures
may be required to correct the interference.
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Hardware Overview

The CS-2 consists of the following key hardware components:

The Bay.

The Modules.

Processor Boards.
Network Switch Boards.
I/O Devices

The CS-2 data network.

The CS-2 control and diagnostic network.

This document provides a brief overview of these components and includes
pointers to more detailed information in your CS-2 documentation set.



CS-2 Bays

The Bay provides the physical infrastructure for the modules; it provides the
power distribution, cabling for the data and control networks, ducting to maxim-
ise the flow of cooling air through the modules, and a firm and level securing
point for the modules.

The Bay is a scalable tubular structure which can be adapted to suit a number of
machine configurations, from the 4 module Half Bay system to the 24 module 3-
Bay system. Larger systems are configured as a number of interconnected bays.

Figure 1-1 A Half Bay System

Figure 1-2 A Single Bay System

Rear section contains module
interconnect and power
distribution .
Air intake for upper modules
(exhaust is direct from the
top of each module)

Each module is Air intake for lower modules *

mounted on a (exhaust is directed to the
sliding tray to ease rear of the bay).
installation
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CS-2 Modules

MeiK0 Hardware Overview

Figure 1-3 A Three Bay System (also referred to as a Cluster)

——--—————h‘—‘—

There are currently three types of module that can be fitted into a Bay: the Proc-
essor Module, containing processor boards and a number of SCSI disk devices,
the Switch Module, containing switching components for the CS-2 data network,
and the Peripheral Module, which contains an array of SCSI disk devices.

All modules include cooling fans, power supplies, and a dedicated module con-
troller processor which is the module’s interface to the CS-2 control and diagnos-
tics network. A printed circuit board within each module — the module’s
backplane board — distributes the power and control signals to the module’s
contents, and also carries the data buses to the module’s rear connectors. Most
connections from the module to the Bay are via Beta Flex connections which are
fixed to the Bay at each module’s mounting position; these are zero insertion
force connectors that open and close (thus gripping the module’s connections)
under the control of an electric current.

More information about the modules can be found in:
® The CS-2 Processor Module, Meiko document S1002-10M128.
® The CS-2 Switch Module, Meiko document S1002-10M132.



Processor Boards

® The CS-2 Peripheral Module. Meiko document S1002-10M142.

Three types of processor board are currently available:
* The SPARC/IO board.

¢ The multi-SPARC/Compute board.

* The VPU board.

Each board includes one or more SPARC processors, each running a full port of
the Solaris operating system. All SPARC processors have an associated Elan
Communications Processor (ECP) sharing a cache coherent M-Bus memory in-
terface; the ECP is the SPARCs interface to the CS-2 data network. In addition
all boards include a board control processor which is the boards interface to the
CS-2 control and diagnostics network.

The SPARC/IO board includes all the functionality of a high performance Unix
workstation, with up to 2 SPARC M-Bus processor modules, memory, a range of
standard I/O interfaces (including SCSI, Ethernet, and serial), and 3 standard S-
Bus peripheral interfaces.

The multi-SPARC/compute board consists of up to 4 SPARC processors each
with a dedicated cache coherent M-Bus interface to the memory system and an
Elan Communications Processor. The SPARC processors on this board have no
additional I/O capabilities and must be configured as diskless Unix clients serv-
ing via the CS-2 data network from one or more of the single SPARC boards.

The VPU board has a single SPARC processor, Elan Communications Processor,
memory system, and some I/O capabilities (including standard SBus slots). In /
addition this board includes 2 Fujitsu micro vector co-processors which cooper-\
ate with the SPARC processors via a cache coherent M-Bus interface.

More information about the processor boards can be found in:

® SPARCI/IO Processing Element User’s Guide, document S 1002-10M137.

* Quad SPARC/Compute Processing Elements User’s Guide, S1002-10M138.
® Vector Processing Element User’s Guide, document S1002-10M139.
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Network Switch Boards

1/0 Devices

MmeiO Hardware Overview

There are two types of network switch card, both built from one or more Elite
Network Switches (ENS).

¢ Backplane switch cards.
* Module switch cards.

The backplane switch cards are fitted into the rear of the Processor Module di-
rectly to the module’s backplane; they offer the first level of switching between
the processors in the module. Up to 8 backplane switch cards may be fitted to of-
fer full interconnection, on two independent network layers, of 4 multi-SPARC
boards (up to 16 SPARC processors).

The module switch cards must be installed in a Switch Module. They provide
network switching for higher levels of the network. Three variants are available
which may be used in combination to build a switch network for any size of sys-
tem.

More information about the Meiko Switch boards can be found in:
® The CS-2 Processor Module, Meiko document S1002-10M 128
® The CS-2 Switch Module, Meiko document S1002-10M132.

The use of standard interfaces on the processor boards (such as SCSI and S-Bus)
allows a large range of I/O devices to be connected to your CS-2. These devices
will fall into one of the following categories:

¢ System Console.
® SCSI disk devices.
¢ Other I/O devices.

The System Console must be a colour graphics workstation connected to one of
the processor boards via an S-Bus graphics cards.



SCSI disk devices will typically be fitted into the Processor Module alongside
their host processor, or in a dedicated Peripheral Module which may be config-
ured either as a RAID device or as an array of disks.

Other I/O devices will be mounted externally to the CS-2. Cables taken from a
processor board’s front panel are routed to the rear of the Bay and then via under-
floor cable ducts to a dedicated Peripheral Box. In most systems a Peripheral Box
containing CD-ROM, QITC, and Exabyte will be located near the system con-
sole.

The CS-2 Data Network

The data network is built upon the Elan Communications Processors (ECP), of
which there is one for each processing element in your system, and Elite Network
Switches (ENS). Interconnection of the Elan and Elite devices is currently by 50-
way ribbon cables which are housed in the cable ducts at the rear of the Bay.

The Elan Communications Processor shares a cache coherent M-Bus interface
with its host SPARC processor. It offers two independent byte-wide data links
onto the network, each capable of bidirectional operation at 50Mbytes/s
(100Mbytes/s total). The ECP supports remote read, write, and synchronisation
operations, with virtual processor addressing and virtual address translation all
handled in hardware. All communications between parallel applications are rout-
ed via this device, as well as NFS mounting of filesystems.

The data network is built upon the Elite Network Switches. These are 4x4 cross
point switches with byte-wide bidirectional data paths. Switching is byte steered,
with the first byte of an incoming message identifying the link used for the out-
going message; route bytes are pre-pended to network packets by the ECP.
Broadcasts over a contiguous range of links are supported, with hardware sup-
port for the recombination of acknowledge or not-acknowledge tokens from the
broadcast destinations. The number of network switches increases logarithmical-
ly with the number of processing elements to provide full point to point connec-
tivity and increased network bandwidth for any size of machine with minimal
increases in component counts and cabling.

The ECP and ENS are described in more detail in the following Meiko manuals:

* The Communications Processor Overview, document S1002-10M100.
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* The Communications Network Overview, document S1002-10M105.

The Control and Diagnostics Network

Mme0 Hardware Overview

The control and diagnostic network is a hierarchical, low bandwidth serial net-
work that runs throughout the system. All modules, boards, and processors have
an interface to this network.

The control network carries heartbeat signals from all components (to signal con-
tinued operation) and is also used by system software, such as the machine man-
ager and Pandora, to query the operating status of system components, and to
reset or reconfigure those components. Remote console connections to the
SPARC processors can also be carried over the control network.

The control network is independent of the data network and does not impact on
its performance.

The control network is described in the following Meiko document:

® AnOverview of the Control Area Network (CAN), document S1002-10M140.
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Overview 1

The CS-2 Bay is a tubular structure that forms a platform for the CS-2 modules.
1t includes the interconnect for the modules’ control and data networks, and the
power distribution circuits.

The Bay includes the following features:

Modules are mounted on sliding trays to enable easy installation and removal.
Power distribution box.

Enclosed cable ducts for the data network cables.

Service access panels to front and rear.

Air channels to maximise flow of cooling air through the modules.

The Bay is a scalable structure which can be adapted to suit a number of machine
configurations, from the 4 module Half Bay configuration, to the 24 module 3
Bay system. Larger systems are configured as a number of interconnected Bays.
Figure 1-1 shows a Single Bay system.



Figure 1-1 A Single Bay
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Service Access 2

The Bay includes service access panels at its front and rear.

You will need to remove the access panels when removing or installing modules.
You may also need to remove the access panels when routing peripheral cables
from a module; typically these cables will be routed from the front of a module
to the rear of the Bay via the ducts beneath the module.

Front Panel (Air Grill) Removal

The lower (charcoal colored) grill covers the air intake and cable guide for the
lower modules; the upper grill (purple colored) covers the air intake and cable
guide for the upper row of modules, and also hides the baffles which route the
warm air exhaust from the lower modules through to the rear of the Bay.

At each end of the grill, and partly hidden from view, is a single captive screw.
Use a screwdriver to rotate this screw a quarter turn and remove the grill by pull-
ing away from the Bay. When installing the grill ensure that the locating pins at
its ends mate with the holes on the Bay; this will ensure the correct location of
the captive screws. Secure the grill in position by a quarter turn of the captive
SCTews.



2

Rear Panel Removal

Two rear panels are fitted to the rear of each Bay. To remove a rear panel locate
the two captive screws along its top ec ge and rotate each by a quarter turn. Pull
the top edge of the panel away from the Bay and lift the bottom edge from its
guide. Installation is the reverse of removal; ensure that the small holes along the
bottom edge of the panel mate with the pins on the Bay.

Figure 4-1 on page 10 shows the location of the rear access panels and of the re-
taining screws.

$1002-10M143.01 /MEK0
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Power Connections 3

The Bay has no power requirements itself but does include a power distribution
circuit to provide power to the modules.

Each CS-2 Bay requires the following power connections:
¢ EUR: 415V, 30Amp, 3 Phase (5 wire).
* US: 208V, 45Amp, 3 Phase (5 wire).

Each CS-2 Bay is supplied with a 3-phase distribution panel and 3m detachable
flying lead that is terminated by a 3 phase plug (pin style to IEC 309-1 and IEC
309-2):

* EUR: series 1, 240-415V, 30Amp, 3 pole+Neutral+Earth
* US: series II, 120-208V, 60Amp, 4 pole-5 wire.

Matching female sleeve connectors are required at the customer site.
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Introduction

Module Installation 4

To ease installation and removal each module is located on a sliding tray.

Connection of the module to the CS-2 data network is via Beta Flex connectors
fitted to the bay. Connection to the control network and power distribution is via
cable connection to the module’s power supply. Additional connections from the
module’s boards to external peripherals may be made from the front of the mod-
ule to the rear of the Bay via cable ducts beneath the module.

Removal and Installation Instructions

The following steps should be used to remove a module from the Bay. Reverse
the procedure when installing a module.

Your attention is drawn to the illustrations at the end of this chapter.

1. Switch-off the module.
Use the power switch located at the rear of the module’s power supply. In the
case of processor modules you must first shutdown each processor via its sys-
tem console. You should also use Pandora to Configure-Out the processors in
the module and to change the link state of it’s network switches.



2. Open the Beta Flex Connectors.
Modules connect with the data network via Beta Flex connectors that are
mounted on the bay. These connectors are electro-mechanical devices that are
opened and closed by the application (or removal) of a controlling electric cur-
rent.

Warning - Before installing or removing a module you must ensure that the
Beta Flex connectors are open; failure to do so may result in permanent
damage.

Use the Beta Phase controller box to open and close the connectors. From the
rear of the Bay connect the controller to a suitable mains outlet and to the 37
way connector located directly behind the module (refer to Figure 4-3). Use *
the controller’s Activate button to open in a single operation all the Beta Flex
connectors used by that module — pressing the same button a second time will
close those connectors. Status lights on the box show the condition of each
connector; red indicates open, amber indicates power is being applied, green
indicates no power (connector closed). When using the Beta Phase Controller
it is safe to hold the connectors open for prolonged periods.

3. Disconnect control bus and power cables.
From the rear of the Bay the module’s control bus and power cables are readily
accessible. Remove the power supply and the external CAN connections (if

any).

4. Disconnect peripheral cables from front of module.
Some switch and processor boards may have cable connections to their front
panels. Remove the front of the module and its LED board (by simply pulling
forward) and remove any cable connections. Unscrew the cable retainer on the
front face of the sliding tray and allow the cables to hang clear of the module
and the tray (refer to Figure 4-2). t

5. Slide-out module tray.
The slide tray is held closed by two captive retaining screws (refer to Figure
4-2). Release these screws and carefully pull the tray and the module forward.

Warning - Never extend more than one module at any one time.

S1002-10M143.01 /MEKO



IHlustrations

MO Module Installation

6. Release the module from the slide tray.
The module is held in position by two captive screws on the underside of the
sliding tray (refer to Figure 4-2). These screws must be released before the
module is lifted clear of the tray.

When re-installing a module you must ensure that the four feet on its base
mate with the holes provided in the sliding tray. Correct alignment ensures
that the captive screws are easily secured.

7. Lift module clear of tray.
The module is heavy and must be lifted by two people or by using the Genie
lifting equipment that is supplied by Meiko (large multi-module systems
only).

When using the Genie fork lift you must first attach the two lift clamp assem-
blies (black steel boxes) to either side of the module, Undo the screw that
holds the telescopic section of the lift-clamp closed. Insert the rear locating
pins into the holes at the rear edge of the module (the open end of the box sec-
tion should face the front). Align the front locating pins with the holes at the
front of the module and tighten the holding screw. Locate the forks of the ge-
nie lift into the two box sections in the lift-clamps, and raise the module by
turning the lift’s handle anti-clockwise.

Warning - Your attention is drawn to the operating instructions that are
supplied with the Genie lift.

Figure 4-1 shows a Single Bay with its front, side, and top panels removed. This
illustration shows the Bay’s tubular construction, and the position of the sliding
trays, the rear access panels and their retaining screws, and the air and cable ducts
below the modules.



Skeletal Illustration of a Single Bay

Figure 4-1

retaining access
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its sliding tray
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4

2 captive screws hold the
sliding tray closed

MeK0 Module Installation

Figure 4-2 shows a module’s sliding tray when extended and viewed from its un-
derside. It shows the two captive screws that are used to hold the module in place,
and the two screws that hold the tray closed. Cables that are connected to the
front of the module’s boards are routed behind the retaining bar and via cable
ducts to the rear of the Bay.

Figure 4-2 A Module Sliding Tray Viewed from Below

2 captive screws hold the cable restraint in
place. Remove these screws and the restraint
when connecting cables to the front of the module’s

2 captive screws hold
the module in place

Figure 4-3 shows the backplane box for a Single Bay. This box encloses the ca-
bling for the data network. It is located at the rear of the Bay, directly behind the
rear service panels. Note the 8 connectors that are used by the Beta Phase Con-
troller Box to open and close each module’s Beta Phase connectors.

11
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Safety Precautions

Federal Communications Commission (FCC) Notice

Warning: Changes or modifications to this unit not expressly approved by
the party responsible for compliance could void the user’s authority to op-
erate the equipment.

NOTE: This equipment has been tested and found to comply with the limits
for a Class A digital device, pursuant to Part 15 of the FCC Rules. These lim-
its are designed to provide reasonable protection against harmful interfer-
ence when the equipment is operated in a commercial environment. The
equipment generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the
user will be required to correct the interference at his own expense.

Shielded cables must be used with this unit to ensure compliance with the
FCC Class A limits.



General Precautions

Lifting

ii

Adhere strictly to the instructions and warnings provided in this
documentation.

Do not push objects into the interior of the equipment through any openings.
Hazardous voltages and moving parts are present. Conductive objects could
cause electric shock, fire, or damage to the equipment.

It is not permitted to make mechanical or electrical modifications to the
equipment. The manufacturer is not responsible for regulatory compliance of
equipment that has been modified. You may also invalidate your warranties if
you make unauthorised changes to your equipment.

When connecting a visual display unit to your module your attention is drawn
to the instructions that are issued by the device manufacturer.

Your module may contain disk devices. Your attention is drawn to the
instructions that are issued by the device manufacturers.

A lithium battery is installed on many of the boards in the module — it is an
integral component of the non-volatile RAM (or NVRAM). Lithium batteries
are not customer replaceable. If they are mishandled there is a danger that they
may explode. Always consult Meiko if you suspect that the battery needs

replacing. Never dispose of lithium batteries in a fire or attempt to dismantle.

Many of the electronic components fitted in the module are fragile or static
sensitive. They should only be handled by trained engineers. You must
observe anti-static precautions when handling boards or electronic devices.

Operation of this equipment in a residential area may cause unacceptable
interference toradio and TV reception, requiring the operator to take whatever
steps are necessary to correct the interference.

The module is heavy and must be lifted by two people or by using the Genie lift-
ing equipment that is supplied by Meiko (large multi-module systems only).
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When using the Genie fork lift you must first attach the two lift-clamp assemblies
to either side of the module. Unscrew the securing screw that holds the telescopic
section of the lift-clamp closed. Insert the rear locating pins into the holes at the
rear edge of the module (the open end of the box section should face the front of
the module). Align the front locating pins with the holes at the front of the mod-
ule and tighten the holding screw.

Locate the forks of the Genie lift into the two box sections in the lift clamps.
Raise the module by turning clockwise the handle on the Genie lift. Lower the
module by turning the handle anti-clockwise.

Warning - Your attention is drawn to the operating instructions for the Ge-
nie lift that are supplied by the lift’s manufacturers.

* Genie fork lift, part number 73-FORK-GENIE.
® Module lifting gear, part number 65-MODULELIFT

iii
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Overview 1

The Processor Module is a physical enclosure for up to 4 processor boards. Sup-
porting infrastructure within the module consists of cooling fans, power supply,

and connections to the CS-2 data network, the CS-2 control network, and exter-
nal SCSI peripheral buses. Up to 4 SCSI disk devices may also be fitted within

the module and connected to the processor boards in one of three standard con-

figurations (all disks connected to one board, two disks to each of two boards, or
one disk per board). An LED panel at the front of the module offers a 4x4 array

of LEDs per board which are software controlled. The module is fully enclosed
and FCC compliant.

The CS-2 processor module is intended for installation on a CS-2 bay which pro-
vides a firm level support, network interconnect, and power distribution.
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Module Packaging 2

CS-2 modules are shipped in units of 1 to 4. The packaging consists of a wood
base, packing foam, antistatic bag, and enclosing triple wall card outer.
Packing Dimensions

All dimensions are approximate.

Packing dimensions (single module):

Height 74cm (297)
Width 34cm (13.57)
Length 112cm (44”)

Packing weight (without module):

4 module skid 20Kg (441bs)
Module base 4.5Kg (101bs)
Filler 1.8Kg (41bs)
Outer card cover | 4.5Kg (101bs)
Packing foam 0.2Kg (0.41bs)
Total (1 module) | 11Kg (24.41bs)
Total (4 modules) | 31Kg (68.41bs)




Unpacking

Module weight (without processor boards or peripherals):

Module weight

43.5Kg (961bs)

Processor board weights (all processor options fitted):

MK401 (Dino) 2Kg (4.41bs)

MK405 (Quatro) | 3Kg (6.61bs)

MK403 (VPU) 2.7Kg (6.01bs)
Backplane boards:

MKS515 Controller | 0.15Kg (0.331bs)

MKS516 SCSIcard | 0.15Kg (0.331bs)

MK511/2 Switch 0.15Kg (0.331bs)
Peripherals:

Disk carrier 0.6Kg (1.31bs)

Disk device 0.8Kg (1.81bs)

Total per disk 1.4Kg (3.11bs)

Warning - You are reminded of the safety precautions listed in General Pre-

cautions on page ii.

Modules are shipped in groups of 4 or 1.

For 4 module shipments each module is packaged individually and secured with
the others onto a large skid. To unpack a four module skid cut the outer banding
and remove one module. Space the remaining three module packs uniformly over

the skid.
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MmeK0 Module Packaging

* To unpack each module first cut the banding and remove the outer card carton
by lifting it clear of the module.

* Remove the protective foam from the top and front of the module.
* Remove the antistatic bag by pulling upwards.

* Lift the module from the packing base. Note:; the module is heavy and must be
lifted by at least two people or by using a Genie lift.

¢ Check the module for damage and advise the transportation company
immediately if any is found.

Retain all packaging and use it when shipping the module.
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Location

Installing the Processor Module 3

You must read this chapter thoroughly and completely before using your CS-2
module.

The processor module must be located in a CS-2 Bay. This provides a firm level
support for the module and has been designed to maximise the flow of cooling
air through the module.

Warning - Overheating can damage this product. Do not block or cover any
openings that are built into the module, and do not place the module near
any sources of heat.

Modules sit on module trays that are fixed to the bay by telescopic rails. The tray
must be extended from the bay before a module may be loaded onto it or removed
from it.

Warning - Never extend more than one loaded module tray.

To extend the tray first unscrew the two retaining screws and then pull the tray
forward. Lift the module onto the tray ensuring that the feet on the base of the
module mate with the holes in the tray. Fix the module into position using the

captive screws on the underside of the tray.



Power Supply

Warning - Your attention is drawn to the lifting instructions in Safety Pre-
cautions on page i.

The bay may carry a number of Beta Phase connections to the module. These
connectors must be opened using the Meiko Beta Phase Controller before the
module tray is pushed into position.

Warning - Failure to open the Beta Flex connectors before pushing the mod-
ule trays into position will damage your equipment.

With the Beta Phase connectors held open by the Beta Phase Controller push the
module tray into position. On each of the telescopic arms is a spring slip that
must be pushed-in to allow the arm to slide. Push the tray into position carefully,
ensuring that the Beta Phase connectors are correctly situated. Lock the module
tray into position using the two captive screws at the front of the tray.

After pushing the module tray into position use the Beta Phase Controller to close
the connectors.

Using the Meiko Beta Phase Controller

Connect the Beta Phase controller to the 37-way connector located behind the
module mounting position. Connect the Beta Phase Controller to a mains outlet
using the supplied cable. Use the Activate button on the box to open all the Beta
Phase connectors used by that module — pressing the same button a second time
will close the connectors. Status lights on the box show the condition of each
connector; red indicates open, amber indicates power is being applied, green in-
dicates no power. When using the Controller it is safe to hold the Beta Phase con-
nectors open for prolonged periods.

Check that the voltage and frequency of your power supply is suitable for your
equipment. The power supply unit is auto-ranging, 110-230V, 50/60/400Hz.
Maximum current is 15A.
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Power Connections

Power is supplied to the processor module by a 3-way cable that is supplied by
Mzeiko.

The following cable types are available:
* Harvey Hubble to Harvey Hubble.
® Harvey Hubble to UK 13 A outlet.
* Harvey Hubble to US 15 A outlet.

Where several processor modules are used Meiko may also supply a mains dis-
tribution board. This connects eight modules to one power supply outlet.

* Power distribution panel, European. Part number 65-DIST-EUR-01
* Power distribution panel, USA. Part number 65-DIST-US-01

Warning - You must only use power cords and distributions panels that are
supplied by Meiko. These have the correct power rating for your system.

Warning - You should check that you have been supplied with the correct
type of power cord and distribution boards.

Fuses

Five fuses are located at the rear of the processor module as shown in Figure 3-
1 on page 15. One fuse protects the power supply unit from the incoming mains
supply. Two fuses protect the fans and 2 protect the disk drives.

® Main fuse: standard 250V, 15 A. Part number 22-F0100-04E150.
* Fan fuse: anti-surge 250V, 10 A. Part number 22-F0100-04E100.
® Fan fuse: anti-surge 250V, 5A. Part number 22-F0100-04E500.

* Disk fuse: anti-surge 250V, 10 A. Part number 22-F0100-04E100.
* Disk fuse: anti-surge 250V, SA. Part number 22-F0100-04E500.

MeJC0 Installing the Processor Module 9



Operation

Removable Panels

10

There are 4 fuses located on the module backplane alongside the 4 SCSI card
connectors (see Figure 3-2 on page 16). These fuses protect the £12V and the
5V circuits on both the backplane and all boards that draw their power supply
from it (including the backplane cards and the LED panel). Access to these fuszs
is gained from the rear of the module and requires the SCSI backplane cards to
be removed. All 4 fuses are the same type:

® 1.25x0.52”, 4 A anti-surge, HCR ceramic. Part number 22-FU100-03E400.

Warning - The backplane fuses may only be changed by trained engineers.

The power supply is operated by the main on/off switch located above the power
connector. 0 represents off, 1 represents on.

When first switched on five LEDs are visible through the rear of the power sup-
ply unit. Initially three of these should be green, two are red. After a short delay
all LEDs should be green.

Warning - A fault is present if any light remains red for more than 10 sec-
onds after first switching on, or changes from green to red during operation.
Switch the power supply off, disconnect from the main supply, and contact
Meiko for advice.

Warning - Ensure the power supply is switched off and disconnected from
the main supply before removing the module’s front or side panels.

The front and side panels may be removed from the module. Removing the front
panel gives access to the LED board, the processor boards, and the disk devices.
The side panels may be removed but there is no requirement to do so, except to
protect them during transit or when lifting the module into a bay.
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External Connections

Warning - Processor boards and disk devices should only be fitted or re-
moved by trained engineers.

To remove the front panel pull it forward. The front panel is retained by four
clips, one in each corner of the panel. When fitting the front panel ensure that the
tinted window is aligned with the module’s LED display.

The side panels are held in place by 5 key slots on the side of the module. To re-
move the a side panel slide it forward and pull it off.

The processor module includes a number of connectors to the front and rear of
the module.

At the Rear of the Power Supply Unit

1x25-way D-type connector:
RS232 connector for module control card diagnostics. This connection is for
use by Meiko’s trained engineers only.

2 x9-way D-type connectors:

X-CAN and G-CAN connectors. The X-CAN is the middle connector — this
is used to connect the modules within a cluster (up to 3 bays/24 module sys-
tems). The G-CAN is the right-most connector — this is used to interconnect
clusters. When using more than one cluster at least two modules in each clus-
ter must be connected to the G-CAN; all unused G-CAN connectors must have
terminators fitted. Within a cluster the X-CAN connections are daisy-chained
using Meiko supplied cables.

® G-CAN terminators, part number 60-CS2MAQ09-1T.
* X-CAN interconnect, part number 60-CA0246-1T

MeJK0 Installing the Processor Module 11



External Indicators

12

At the Rear of the Module

Upper 8 cards slots:
Up to eight module switch cards (MK511 or MKS512) are fitted in the upper
card slots.

Lower 5 card slots:
Up to 4 module SCSI cards (MK516) and 1 module control card (MK515)
may be fitted to the lower card slots.

Warning - The module switch cards, module controller card, and the mod-
ule SCSI cards are not user serviceable. They should only be fitted or re-
moved by trained engineers.

At the Front of the Module

Behind the front panel are four polarised 50-way connectors. Two of these are
used to connect to the MK525 module LED board. Fit the board to the upper con-
nectors when the module is mounted on the lower shelf of a bay, and the lower
connectors when the module is mounted on the upper shelf.

The connectors for the 4 processor boards and the 4 disk carriers are also located
behind the front panel.

Warning - Processor cards and disk devices are not user serviceable. They
should only be fitted or removed by trained engineers.

A number of LEDs are visible through the tinted window of the module’s front
panel.

Four 4x4 matrices of red LEDs are driven by the processor boards. The SPARC
processor on single SPARC boards controls all 16 LEDs, whereas each processor
on a 4-SPARC board controls one row or four lights. The default patterns shown
on the LEDs are generated by the Boot PROM and the Operating System — the
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pattern may be changed by the user under software control. When power is first
applied to the boards all red LEDs should illuminate, fade, and then display a ran-
dom pattern.

Below each matrix of red LEDs are 3 more LEDs. The green and amber lights
are driven by the processor board’s CAN interface — the green light is the
board’s heart-beat, the amber light indicates a transmit of data. The red light is a
status light for an optional hard disk that is installed below the processor board.

Two LED:s in the top right hand corner of the display are driven by the module
controller. The green light is a heart-beat signal, the amber light flashes each time
the module controller is sending information over the CAN bus.

Module Identification Number

At the rear of the power supply unit are three dials — each represents one nibble
from a 12 bit network address, or netid. The netid for each module must be
unique and modules must be numbered sequentially starting from 0.

Enter each nibble of the address onto the dials using a suitable screwdriver.

Note: for two module systems the module id’s must differ in the least significant
bit only. Module id’s of 0 and 1, or 2 and 3 are therefore permitted, but 1 and 2
are not.

Warning - You must ensure that the power is disconnected before setting the
module address.

Additional Note for Revision A MK526:

Having identified a module’s network address each nibble of the 12 bit address
is bit-flipped (e.g. 0111 becomes 1110). The resulting 3 nibbles are then entered
onto the dials using a suitable screw driver.

The following table summarises the module id’s for systems of up to 32 modules.
The dials for module 5, for example, must be set to 00A.
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Operating Conditions

14

Module Dials
0-3 00O 008 00 4 0 0C
4-7 002 00A 006 0 0 E
8- 11 001 009 005 0 0D
12-15 003 0 0B 007 0 0F

16- 19 080 0 88 08 4 0 8C
20-23 0 8 2 0 8 A 0 86 0 8 E
24-27 0 81 089 0 85 0 8D
28-31 083 0 8B 0 8 7 0 8 F
Recommended operating temperature | 10-25°C (50-80°F)
Peak operating temperature 32°C (90°F)
Temperature gradient 10°C (18°F) per hour
Storage temperature -18-60°C (0-140°F)
ANSI media data integrity (max.) 32°C (89.6°F)
Relative humidity 20-80% non-condensing
Storage humidity 10-90% non-condensing
Altitude . 3000m (10000 feet)
Operating Shock 1G
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Figure 3-1 The CS-2 Proceésor Module
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Figure 3-2 The MKS510 Processor Module Backplane (not user serviceable)
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Installing Processor Boards 4

Warning - The procedures in this chapter must only be undertaken by
trained engineers.

Warning - You must disconnect the power supply before installing processor
boards into the processor module.

Three types of processor board are available:

* MKH401 (single-SPARC with I/O), also known as Dino. This is a general
purpose compute processor and operating system Server.

* MK405 (quad-SPARC board), also known as Quatro. This is a high
performance compute server.

* MK403 (single-SPARC, dual Fujitsu VPU), also known as VPU. This is a
high performance vector processor.

Blanking plates must be installed in unused board slots to ensure correct cooling
and compliance with RFI regulations.

17
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Installation

The same installation procedure is used to install all three board types.

Insert the board so that it fits into the guide rails at the top and bottom of the mod-
ule, ensuring that the component side is to the left (viewed facing the module).
Gently push the board squarely on the front panel. Before pushing the board fully
into position fold back the levers at each end of the front panel so that they are at
90° to the board. Push the board in further until the base of the two levers is
touching the card cage; push the board into position by pushing firmly on both
levers until they are flat. Secure using the captive screw at each end of the board’s
front panel.

To remove the board pull both levers out — this will lever the board away from
the module’s connections. Pull the board clear of the module.

You should take care not to damage the connectors within the module.

You should also take care not to damage the RFI (copper) seals along the edge of
the board’s front panel.

MK401 Single-SPARC Board

Field Upgradeable Components

18

The MK401 has the following field upgradeable components (see Figure 4-1):
® Superscalar SPARC processor module fitted to MBus slot.

* Three SBus slots.

* 16 memory slots.

¢ Boot ROM.

* H8 ROM.

* Non-volatile RAM (NVRAM).

* Fuses.
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Figure 4-1 MK401 Components
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Take care not to damage the component or its neighbours when installing or re-
moving these devices.

MBus Processor Modules

Superscalar SPARC modules may be installed in the two MBus slots — when us-
ing just one module it must be installed in the slot nearest the communications
processor (the one nearest the back of the board). Installation is simple — push
the processor into the connector on the MK401 and secure into position with a
screw at each corner.
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As newer higher performance SPARC modules become available, Meiko will of-
fer these as field upgrade options. Simply unplug the old unit and replace with
the new.

SBus Modules

Three SBus slots are provided and these may be fitted with standard SBus mod-
ules. As with the processor modules SBus modules are simply plugged into the
SBus connectors and secured with 2 screws. When using SBus cards that have
external connections, for example a graphics card, remove the appropriate panel
from the front of the MK401 — the panel is held in place by two small screws.

SBus devices are numbered from O to 2, device 0 being next to the processor
slots. Device 4 is the on-board Ethernet and SCSI bus. Device 5 is the second on-
board SCSI bus.

Memory

Up to 16 single in-line memory modules (SIMMs) may be fitted to the MK401
board (JEDEC 36 bit SIMMs). The array is constructed of 4 groups of 4 SIMMs,
arranged as shown in Figure 4-2. Within each group the SIMMSs must be identi-
cal, but there is no requirement for the groups to be the same.

SIMMs can be either 4Mbit DRAM or 16Mbit DRAM technology, either single
or double sided. This gives a minimum memory configuration of 16 Mbytes and
a maximum of 512Mbytes.

Figure 4-2 Memory slots on an MK401; the dotted region shows one of the
4 groups of 4 memory slots.
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Boot ROM

The boot ROM may be upgraded from time to time. It is held in a DIL socket and
is easily replaced.

H8 ROM

The H8 ROM may be upgraded from time to time. It is held in a socket and is
easily replaced using the appropriate tool.

NVRAM

The non-volatile RAM holds system configuration information, environment
variables, and the clock. It is held in a DIL socket and is easily replaced. Note
however that the information within the NVRAM can only be restored by
Meiko’s engineers.

The NVRAM contains lithium batteries which have special handling and dispos-
al requirements — your attention is drawn to the General Precautions on page ii.

Fuses

There are 3 fuses on the MK401.
Keyboard fuse: 20 x Smm 1 A quick blow ceramic.
Ethernet fuse: 20 x Smm 1 A quick blow ceramic.

SCSI bus fuse: 20 x Smm 500mA quick blow ceramic.

External Connections

External connections are provided for a keyboard/mouse (8 pin circular socket),
RS232 interfaces (2 channels provided by one 25-way D-type connector), Ether-
net (15-way D-type connector), and two independent SCSI buses (each via a 50-
way miniature connector).
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Front Panel Connections

Removable panels provide access to connectors on the optional SBus boards.

Figure 4-3 MK401 Front Panel Connections

Removable Panels

PTANN
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SCSI A

SCSI

SCSI Terminator Switch

RS232 Connections

N\
Ethernet

ISR G

™~
Keyboard

2 x RS232

The two RS232 channels are connected as follows. Signal ground is pin 7, chas-
sis ground in pin 1.

Table 4-1  RS232 Channel A Pinout.

Signal Input/Qutput Pin number

TXD Out 2
RXD In 3
RTS Out 4
CTS In 5
CSR In 6
DCD In 8
DB In 15
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Table 4-1 RS232 Channel A Pinout.

Signal Input/Output Pin number

DD In 17
DA On 24
DTR On 20

Table 4-2 RS232 Channel B Pinout.

Signal Input/Output Pin number

TXD Out 14
RXD In 16
RTS Out 19
CTS In 13
DCDB In 12

Adding SCSI Peripherals

The MK401 includes two SCSI-2 controllers — both SCSI buses are available

via connections on the front panel or via the processor module backplane. Up to
3 additional SCSI buses can be added using standard SBus cards, and these are
available via connections on the SBus cards.

The 2 on-board SCSI buses can be taken from the processor module backplane
by using an MK516 module SCSI card. This transfers the buses onto polarised

ribbon cable connectors which can be wired to SCSI disks within the processor
module.

The MK516 can support up to 5 SCSI buses, only 2 are currently used.

SCSI Termination

Two switches on the MK401 front panel allow the SCSI bus termination to be
switched; with the switches down termination is on.

Mei0 Installing Processor Boards 23



If either the front panel connections or the backplane connections are used, or no
devices are attached at all, then the on-board termination must be turned on. Only
when both front-panel and backplane connectors are used together should the on-
board termination switches be turned off, and in this case the SCSI bus must be
terminated at both ends.

External Indicators

Two LEDs (one green, one amber) are included on the front panel. The green
LED is the heart beat from the board’s CAN controller. The amber light illumi-
nates each time the CAN controller transmits on the CAN bus. Both should flash
steadily. These indicators are also displayed on the module’s LED display.

The green LED flashes at a slow steady rate (once per second) when operating
normally. A quicker flash rate (2xnormal) indicates that the SPARC processor is
not responding; a very quick flash rate (3 xnormal) indicates that the H8 proces-
sor on the module controller is not responding.

Each processor board within a processor module controls a 4x4 matrix of red
LEDs on the module’s front panel. The MK401 displays a random pattern on
these when running the Boot ROM. When Solaris has been booted a circulating
pattern is displayed. The pattern can be changed by user programs.

MK405 Quad-SPARC Board

Field Upgradeable Components
The MK405 has the following field upgradeable components (see Figure 4-4):
¢ Superscalar SPARC processor modules fitted to MBus slots.
¢ 16 memory slots.
* Boot ROMs.
* H8 ROMs.
¢ Non-volatile RAM (NVRAM).
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Figure 4-4 MK405 Components
H8 ROM 2 x Elite switches

MBus processor module (1 of 4)

Rear Connectors Boot ROM (1 of 4)

Elan Communications Elan (1 of 4)

Processor (1 of 4)

4

/

MBus slot (1 of 4)
NVRAM (1 of 4)

/

8 x memory slots 8 x memory slots

Front panel

MBus Processor Modules

Up to 4 Superscalar SPARC modules may be installed in the MBus slots. Instal-
lation is simple — push the processor into the connector on the MK405 and se-
cure into position with a screw at each corner.

As newer higher performance SPARC modules become available, Meiko will of-

fer these as field upgrade options. Simply unplug the old unit and replace with
the new.

Mei<o Installing Processor Boards 25



The processor slots are numbered from 0 to 3, from right to left (when viewed
from the front) as shown in Figure 4-5.

Figure 4-5 MK405 Processor Numbering
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Memory

Up to 16 single in-line memory modules (SIMMs) may be fitted to the MK405
board (JEDEC 36bit SIMMSs). The array is constructed of 4 groups of 4 SIMMs,
one group for each processor — see Figure 4-6. Within each group the SIMMs
must be identical but there is no requirement for the groups to be the same.

Figure 4-6 Memory slots on an MK40S showing the allocation of slots to
each of the 4 processors.
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SIMMs can be either 4Mbit DRAM or 16 Mbit DRAM technology, either single
or double sided. This gives a total minimum memory configuration of 64 Mbytes
and a maximum of 512 Mbytes (16- 128 Mbytes per processor).
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Boot ROM

The boot ROMs may be upgraded from time to time.They are held in sockets and
are easily replaced using the appropriate tool.

H8 ROM

The H8 ROMs may be upgraded from time to time. They are held in sockets and
are easily replaced using the appropriate tool.

NVRAM

The non-volatile RAMs hold system configuration information, environment
variables, and the clock. They are held in a DIL sockets and are easily replaced.
Note however that the information within the NVRAM can only be restored by
Meiko’s engineers.

The NVRAM contains lithium batteries which have special handling and dispos-
al requirements — your attention is drawn to the precautions listed in the General
Precautions on page ii.

External Indicators

The MK405 front panel includes two pairs of LEDs. In the middle are two amber
LEDs — illumination of these indicates an error with the Elite switches. The
green/amber LED pair are the board’s CAN bus indicators — green is the board’s
heartbeat, and amber indicates a transmission onto the bus.

The green LED flashes at a slow steady rate (once per second) when operating
normally. A quicker flash rate (2xnormal) indicates that the SPARC processor is
not responding; a very quick flash rate (3 xnormal) indicates that the H8 proces-
sor on the module controller is not responding.

Each processor board within a processor module controls a 4x4 matrix of red
LEDs on the module’s front panel. Each of the four processors on an MK405 con-
trols one row of 4 lights. Processor O controls the top row, processor 3 the bottom.
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4

MK403 Vector Processor Board

Field Upgradeable Components
The MK403 has the following field upgradeable components (see Figure 4-7):
® Superscalar SPARC processor module fitted to MBus slot.
* Three SBus slots.
* Two VPU slots.
* Boot ROM.
* H8 ROM.
* Non-volatile RAM.
* Fuses.

Figure 4-7 MK403 Components
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MBus/VPU Processor Modules

Early VPU boards are fitted with standard MBus SPARC modules and two VPU
modules — these plug into the MBus/VPU slots on the MK403 mother board.

Later shipments include a single cache coherent processor board that includes
both the dual VPU processors on a single plug-in board; this board plugs into the
MBus and 2 VPU sockets on the MK403 motherboard. A standard Superscalar
SPARC module plugs into the second MBus slot.

SBus Modules

Three SBus slots are provided and these may be fitted with standard SBus mod-
ules. As with the processor modules SBus modules are simply plugged into the
SBus connectors and secured with 2 screws.

When using SBus cards that have external connections, for example a graphics
card, remove the appropriate panel from the front panel of the MK403 — the
panel is held in place by two small screws. When using SBus SCSI cards the ex-
ternal connections are made via the SCSI connectors on the MK403 front panel.

SBus devices are numbered from 0 to 2, device 0 being next to the processor
slots.

Boot ROM

The boot ROM may be upgraded. It is held in a socket and is easily replaced us-
ing the appropriate tool.

H8 ROM

The H8 ROM may be upgraded from time to time. It is held in a socket and is
easily replaced using the appropriate tool.
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NVRAM

The non-volatile RAM holds system configuration information, environment
variables, and the clock. It is held in a DIL socket and is easily replaced. Note
however that the information within the NVRAM can only be restored by
Meiko’s engineers.

The NVRAM contains lithium batteries which have special handling and dispos-
al requirements — your attention is drawn to the precautions listed in the General
Precautions on page ii.

Fuses

One fuse is used to protect the external keyboard/mouse. This fuse is 250mA
quick blow, Meiko part number 22-fu400-02e250.

External Connections

External connections are provided for a keyboard/mouse (8 pin circular socket),
RS232 interfaces (2 channels provided by one 25-way D-type connector), and
two independent SCSI buses (each via a 50-way connector). Note that the
MK403 does not include SCSI controllers — the SCSI connectors must be con-
nected to SCSI SBus cards.

Front Panel Connections

Removable panels provide access to connectors on the optional SBus boards.

Figure 4-8§ MK403 Front Panel Connections
Removable Panels
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RS232 Connections

The two RS232 channels are connected as follows. Signal ground is pin 7, chas-
sis ground in pin 1.

Table 4-3 RS232 Channel A Pinout.

Signal Input/Output Pin number

TXD Out 2
RXD In 3
RTS Out 4
CTS In 5
CSR In 6
DCD In 8
DB In 15
DD In 17
DA On 24
DTR On 20

Table 4-4 RS232 Channel B Pinout.

Signal Input/Output Pin number

TXD Out 14

RXD In 16

RTS Out 19

CTS In 13

DCDB In 12
External Indicators

Two LEDs (one green, one amber) are included on the front panel. The green
LED is the heart beat from the board’s CAN controller. The amber light illumi-
nates each time the CAN controller transmits on the CAN bus. Both should flash
steadily. These indicators are also displayed on the module’s LED display.
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The green LED flashes at a slow steady rate (once per second) when operating
normally. A quicker flash rate (2xnormal) indicates that the SPARC processor is
not responding; a very quick flash rate (3 xnormal) indicates that the H8 proces-
sor on the module controller is not responding.

Each processor board within a processor module controls a 4x4 matrix of red
LEDs on the module’s front panel. The MK403 displays a random pattern on
these when running the Boot ROM. When Solaris has been booted a circulating
pattern is displayed. The pattern can be changed by user programs.
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) Installation

Installing Backplane Boards 5

Warning - The procedures in this chapter must only be undertaken by
trained engineers.

Warning - You must disconnect the power supply before installing boards
into the processor module.

A number of boards can be connected to the rear of the processor module. Along
the top edge of the module backplane are connectors for up to 8 switch cards. Be-
low these are another 5 slots; 4 are used for the module SCSI cards, and one (the
larger one) for the module control card.

Blanking plates must be fitted over unused backplane slots to ensure correct cool-
ing and compliance with RFI regulations.

The installation procedure for all backplane cards is similar. Note however that
SCSI cards are normally installed during the module’s manufacture and are not
readily removed.

Remove the blanking plate from the rear of the module by removing the screws
at each end. In some case, particularly when removing boards, it is useful to re-
move the covers from the neighbouring card slots.
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Insert the card into the card guides ensuring that the component side of the card
faces the right. Firmly push the card into the position ensuring that the card mates
correctly with the backplane connection.

After installing a module controller card you must reinstall the blanking plate.

MK511/2 Module Switch Cards

Up to 8 module switch cards can be connected to the module backplane to pro-
vide a first layer of switching. Even numbered backplane connectors carry plane
0 of the switch network, the odd numbered connectors carry plane 1. A fully con-
nected module containing single SPARC boards requires just two cards in slots
0 and 1, whereas a module containing quad-SPARC boards requires 8 switch
cards.

The MK511 contains a single Elite that provides the first level of network switch-
ing. The MKS512 is a buffer card that has no switching and is used solely when
directly connecting two modules — in this case one module contains MK511
switch cards, the second contains MK512 buffer cards.

Neither card has special installation requirements, and neither card includes field
serviceable components.

MKS515 Module Control Card

34

Monitors the status and configuration of the module, propagating error condi-
tions over the CAN bus (for interception by the System Software) and initiating
module shutdown under critical conditions (such as major component failure).

Field Upgradeable Components

The MKS515 has the following field upgradeable components:
* H8 ROM.
¢ Non-volatile RAM (NVRAM).
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Figure 5-1 MKS515 Components

External power

H8 ROM

Reset Switch NVRAM

RS232

Meiko may upgrade the H8§ ROM from time to time.

The non-volatile RAM (NVRAM) holds system configuration information, such
as the number of module switches. The NVRAM contains Lithium batteries
which have special handling and disposal requirements — your attention is
drawn to the General Precautions on page ii.

External Indicators

Two LEDs (one green, one amber) are visible from the rear of the module. The
green LED is the module controller’s CAN heart beat, the amber light illuminates
each time the controller writes to the CAN bus. These indicators are also dis-
played in the top right hand corner of the module’s LED display.

Reset Switch

The reset switch is not accessible when the board is mounted in the module. It is
used by Meiko engineers when bench testing the board.
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External Connections

Two 3 pin connectors are provided for Meiko engineering use. They are used for
bench testing of the board, and allow power and diagnostic RS232 connections
to be made.

MKS516 SCSI Cards

Transfers up to 5 SCSI buses from the processor module backplane to external
connectors. Five ribbon cable connectors transfer the buses to disk devices
mounted within the module, and one Beta Phase connector connects with exter-
nally mounted devices.

Field Upgradeable Components
The MKS516 has the following field upgradeable components:
* Fuses

* Termination resistors

The fuses should only be fitted if on-board SCSI bus termination is used (rarely).
Fuses are 125V, 2 A micro 273 series. The termination resistors must be soldered
in place — there are 3 SIL packages for each bus, each package is an 8 pin, 6
terminal 220/330R device.
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Figure 5-2 MKS516 Components
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Module Disk Devices

Installing SCSI Devices 6

Warning - The procedures in this chapter must only be undertaken by
trained engineers.

The MK401 processor board is equipped with two independent SCSI-2 control-
lers and includes 3 SBus slots that may be used to add additional SCSI control-
lers. The MK403 Vector Processing board has no on-board SCSI controllers, but
does have 3 SBus slots that can be used to add SCSI devices.

The CS-2 Processor Module includes space for up to 4 SCSI disk devices —
these are connected to the SCSI controllers on the processor boards.

Additional SCSI disk devices or SCSI devices requiring frequent access (CD,
tape, etc.) may be mounted externally to the processor module.

The SCSI bus connection between the processor boards and the disk devices is
via the Module SCSI Cards installed at the rear of the module. The Module SCSI
cards take up to fivel independent SCSI buses from each processor board and
transfer these to ribbon cable connections and a Beta Phase connector.

1. Only 2 are currently used; the remainder are for future expansion.
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Disk devices mounted within the processor module are wired directly to the rib-
bon cable connectors. This wiring is added during manufacture of the module;
two connection options are available:

* One disk per processor board — each of the four disks is connected to SCSI
bus 0 on the processor board.

* A pair of disks connected to processor boards 0 and 1, each using a separate
SCSI bus.

Installing the Disk Devices

The four disk devices within the processor module are each mounted in a remov-
able disk carrier. The disk carrier is connected to the module backplane by a 50-
way connector that carries power, indicator signals, and the SCSI bus.

Warning - You must disconnect the module from the power supply before
installing a disk device.

Fixing the Disk Device into the Carrier

To install a 3.5” SCSI disk into a disk carrier:

* Remove the base plate from the carrier by removing the 6 screws.

* Connect the disk to the power supply and SCSI bus connectors.

* At the front of the disk connect the LED activity output to the disk carrier.

* Mount the disk drive into the carrier using four screws that are inserted from
two sides of the carrier. Note that the screw must be long enough to
accommodate the thickness of the carrier wall.

Fixing the Carrier into the Processor Module

Insert the carrier into the processor module so that the indicator lights on the front
of the carrier are at the top. Push into position and secure with the two captive
SCTews.
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External Ind