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Preface

The Sun™ Enterprise™ 6x00/5x00/4x00/3x00 Systems Site Planning Guide helps

management and site preparation personnel identify and create suitable

environments for the Enterprise cabinet and standalone server systems. It describes

physical configurations, electrical requirements, power consumption, cooling

requirements, and other environmental requirements and guidelines.

Due to the amount of time required to plan and properly prepare a site for

installation of an Enterprise server system, you should fulfill all of the requirements

outlined in this manual before your equipment arrives. Your Sun Microsystems

account manager is always available to help.

How This Book Is Organized

This book is organized into three chapters:

Chapter 1 “Environmental and Electrical Specifications” lists electrical and cooling

specifications requirements.

Chapter 2 “Physical Specifications” lists system components, size and space

requirements, and cable lengths and limitations.

Chapter 3 “Site Planning Checklist” is a worksheet that is useful in planning your

space and double-checking details.
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Typographic Conventions

Shell Prompts

TABLE P-1 Typographic Conventions

Typeface or
Symbol Meaning Examples

AaBbCc123 The names of commands, files,

and directories; on-screen

computer output.

Edit your .login file.

Use ls -a to list all files.

% You have mail .

AaBbCc123 What you type, when

contrasted with on-screen

computer output.

% su
Password:

AaBbCc123 Book titles, new words or

terms, words to be emphasized.

Command-line variable;

replace with a real name or

value.

Read Chapter 6 in the User’s Guide.

These are called class options.

You must be root to do this.

To delete a file, type rm filename.

TABLE P-2 Shell Prompts

Shell Prompt

C shell machine_name%

C shell superuser machine_name#

Bourne shell and Korn shell $

Bourne shell and Korn shell superuser #
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Sun Welcomes Your Comments

We are interested in improving our documentation and welcome your comments

and suggestions. You can email your comments to us at smcc-docs@sun.com .

Please include the part number of your document in the subject line of your email.
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CHAPTER 1

Environmental and Electrical
Specifications

1.1 Environmental Requirements
The design of your environmental control system—such as computer room air-

conditioning units—must ensure that intake air to the server system complies with

the limits specified in this section.

To avoid overheating, also:

■ guard against directing any warmed air toward the bottom of the cabinet or

standalone server.

■ guard against directing warmed air toward the server access panels.

For environmental limits for Sun Enterprise systems, see the following tables:

1. Sun Enterprise 6x00 and 5x00 systems: see Table 1-1

2. Sun Enterprise 4x00 systems: see Table 1-2

3. Sun Enterprise 3x00 systems: see Table 1-3

Note – When you receive your system—to prevent thermal shock and

condensation— leave the system in the shipping crate at its final destination for 24
hours if the system is significantly colder [ 40 °F (4 °C) or colder] than the

environment in which you will install it.
1-1



1.2 Electrical and Cooling Specifications
This section provides guidelines and requirements for cooling your Sun Enterprise

systems. For electrical and cooling specifications, see the following tables:

TABLE 1-1 Cabinet Server Environmental Limits

Environmental
Factor Temperature Range Relative Humidity Range Altitude

Operating 41 °F to 95 °F (5 °C to 35 °C) 20% to 80%

(noncondensing),

27C max wb

9,843 ft

(3 km)

Nonoperating -4 °F to 140 °F (-20 °C to 60 °C) 93% 39,370 ft

(12 km)

TABLE 1-2 Sun Enterprise 4x00 Environmental Limits

Environmental
Factor Temperature Range Relative Humidity Range Altitude

Operating 41 °F to 104 °F (5 °C to 40 °C)

*Maximum is 95 °F (35 °C) when using tape media.

5% to 93%

(noncondensing),

27C max wb

9,843 ft

(3 km)

Nonoperating -4 °F to 140 °F (-20 °C to 60 °C 93% 39,370 ft

(12 km)

TABLE 1-3 Sun Enterprise 3x00 Environmental Limits

Environmental
Factor Temperature Range Relative Humidity Range Altitude

Operating* 41 °F to 104 °F (5 °C to 40 °C)
*Maximum is 95 °F (35 °C) when using tape media.

20% to 80%

(noncondensing),

27C max wb

9,843 ft

(3 km)

Nonoperating -4 °F to 140 °F (-20 °C to 60°C) 93% 39,370 ft

(12 km)
1-2 Sun Enterprise 6x00/5x00/4x00/3x00 Systems Site Planning Guide • April 1998



1. Sun Enterprise 6x00 and 5x00 systems: see Table 1-4

2. Sun Enterprise 4x00 systems: see Table 1-5

3. Sun Enterprise 3000 system: see Table 1-6

4. Sun Enterprise 3500 system: see Table 1-7

Be aware of the following system cooling rules and guidelines:

1. (Requirement) Provide one power/cooling module (PCM) for every two boards.

You must install the PCMs adjacent to populated board slots to ensure that the

fan in the PCM can cool the respective boards.

Note – All boards in the Enterprise systems must be adjacent to PCMs, and a PCM

or an auxiliary fan tray must be working in PCM slot 5 of the Enterprise 3x00 systems.

All PCM slots in Enterprise systems must have either a PCM, a PCM filler panel, or

an auxiliary fan tray installed. All empty board slots in Enterprise 5x00/4x00/3x00

systems must have a filler panel installed to ensure proper cooling. All empty slots

in Enterprise 6x00 systems must have load boards installed.

2. (Requirement) Do not install a board in a slot that is not cooled by a PCM.

3. Under some circumstances, you may remove a PCM from an active system for a

short period of time. However, if the boards in the adjacent slots create excessive

heat, it is safer to halt and power down the system first.

4. The room should have sufficient air-conditioning capacity to support the cooling

needs of the entire system.

5. The air-conditioning system should have controls that prevent excessive

temperature changes.

1.3 Facility Power Requirements
To prevent catastrophic failures, the design of your power system must ensure that

adequate power is provided to your Sun Enterprise system. Using dedicated AC

breaker panels for all power circuits that supply power to your system helps ensure

this. Electrical work and installations must comply with applicable local, state, or

national electrical codes.

If the computer equipment is subjected to repeated power interruptions and

fluctuations, it is susceptible to a higher component failure rate than it would be

with a stable power source. Provide a stable power source, such as an

uninterruptible power system (UPS), to reduce the possibility of component failures.
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Every Enterprise 6x00/5x00/4x00/3x00 system, as well as each peripheral and

monitor, requires its own customer-supplied circuit breaker and AC receptacle.

Every piece of support equipment requires its own customer-supplied circuit

breaker and receptacle(s).

TABLE 1-4 Cabinet Server Electrical Specifications

Parameter Value

Input current Voltage range

Current, maximum

Current frequency range

200-240 Vac

24A

47-63 Hz

Input power rating

Volt-Ampere rating

BTU rating

Power factor

Plug type

Total continuous power

U.S.

International

3500W (with 3 drive

trays)

3700 VA

12,000 BTU

0.92 - 0.96

NEMA L6-30P for 200-240

Vac

32A, single-phase IEC

309, connected for 220-240

Vac
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TABLE 1-5 Sun Enterprise 4x00 Electrical Specifications

Parameter Value

Input current Voltage range

Current, maximum

Current frequency range

100-120 or 200-240 Vac

12A

47-63 Hz

Input power rating

Volt-Ampere rating

BTU rating

Power factor

Plug type

Total continuous power

U.S.

International

1370W

1440 VA

4680 BTU

0.92 - 0.96

NEMA 5-15P

10A, single-phase IEC

320, connected for 220-240

Vac

TABLE 1-6 Sun Enterprise 3000 Electrical Specifications

Parameter Value

Input current Voltage range

Current, maximum

Current frequency range

100-120 or 200-240 Vac

8.5A

47-63 Hz

Input power rating

Volt-Ampere rating

BTU rating

Power factor

Plug type

Total continuous power

U.S.

International

750W

825 VA

2600 BTU

0.92 - 0.96

NEMA 5-15P

10A, single-phase IEC

320, c14
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1.3.1 Available Connector Plug Types

Various AC connector type plugs are available for Sun Enterprise systems:

■ Cabinet servers: AC input power cable for 200–240V North American operation

has a NEMA L6–30P connector that plugs into the AC source on one end. The

other end, with metal housing, plugs into the sequencer.

■ Cabinet servers: AC input power cable for 200–240V international operation has a

32A, single-phase, IEC 309 connector that plugs into the AC source on one end.

The other end, with metal housing, plugs into the sequencer.

■ Enterprise 4x00 and Enterprise 3x00 servers: AC input power cable for North

American operation is a NEMA 5–15P connector; for international operation it is

a 10A, single-phase, IEC 320 connector.

TABLE 1-7 Sun Enterprise 3500 Electrical Specifications

Parameter Value

Input current Voltage range 100-120 Vac or 200-240 Vac

Current, maximum 9.5@100 V

Current frequency range 47-63 Hz

Input power rating Total continuous power 875W

Volt-Ampere rating 950 VA

BTU rating 3000 BTU

Power factor 0.92 - 0.96

Plug type U.S. NEMA 5-15P

International 10A, single phase IEC 320, C14
1-6 Sun Enterprise 6x00/5x00/4x00/3x00 Systems Site Planning Guide • April 1998



CHAPTER 2

Physical Specifications

This chapter provides information about the physical characteristics of the Sun

Enterprise 6x00/5x00/4x00/3x00 systems, including dimensions, space needs, and

cable sizes and limitations.

2.1 System Components
Sun Enterprise systems are available in the following enclosures:

■ Enterprise 6x00 data center system cabinet containing a 16-slot card cage

■ Enterprise 5x00 data center system cabinet containing an 8-slot card cage

Note – The Enterprise 6000 and 5000 systems are in a 56-inch cabinet (four panels).

The Enterprise 6500 and 5500 systems are in a 68-inch cabinet (five panels).

■ Enterprise 4x00 standalone enclosure containing an 8-slot card-cage

■ Enterprise 3000 standalone enclosure containing a 4-slot card cage

■ Enterprise 3500 standalone enclosure containing a 5-slot card cage

The same CPU/Memory or CPU/Memory+ boards, I/O or I/O+ boards, PCI or

PCI+ boards, UltraSPARC™ CPU modules, memory modules, power supplies, and

fans are used in the Enterprise enclosures.

The Enterprise 6x00/5x00/4x00 systems support the same Disk board. The Disk

board is not supported in Enterprise 3x00 systems since they have internal disk bays.

Note – The Enterprise 6500/5500/4500/3500 systems support the “plus (+)” boards

(such as Clock+, CPU/Memory+, I/O+, and PCI+), and the UltraSPARC II CPU

module.
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FIGURE 2-1 Enterprise 6x00/5x00 68-Inch System Cabinet and Enterprise 4x00 System

The minimum configuration for the Enterprise 6x00/5x00 systems is:

■ Data center system cabinet

■ 16-slot or 8-slot card cage

■ Power/cooling modules (PCM) (2) or PCM filler panels

■ Quad fan tray

■ Clock or Clock+ board

■ CPU/Memory or CPU/Memory+ board

■ UltraSPARC or UltraSPARC II module

■ Main memory

■ I/O or I/O+ board

■ Load boards for any unpopulated board slots (16-slot only) or

board filler panels for any unpopulated board slots (8-slot only)

■ Peripheral power supply

■ AC power sequencer

■ SCSI receptacle for removable media, including the SunCD™ drive
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FIGURE 2-2 Enterprise 5x00 System (Front and Rear) and Enterprise 6x00 System (Rear)

The minimum configuration for the Enterprise 4x00 system is:

■ 8-slot card cage

■ Power/cooling modules (2) or PCM filler panels

■ Fan box

■ Clock or Clock+ board

■ CPU/Memory or CPU/Memory+ board

■ UltraSPARC or UltraSPARC II module

■ Main memory

■ I/O or I/O+ board

■ Board filler panels for any unpopulated board slots

■ Peripheral power supply

■ AC power sequencer

■ SCSI receptacle for removable media, including the SunCD drive
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FIGURE 2-3 Sun Enterprise 4x00 System (Front and Rear)

FIGURE 2-4 Enterprise 3000 System and Enterprise 3500 System (with Door Open)
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The minimum configuration for the Enterprise 3000 system is:

■ 4-slot card cage

■ Power/cooling modules or PCM filler panels

■ Fan tray

■ Clock board

■ CPU/Memory board

■ UltraSPARC module

■ Main memory

■ I/O board

■ Board filler panels for any unpopulated board slots

■ Peripheral power supply with A/C power sequencer

■ SCSI receptacle for removable media, including the SunCD drive

FIGURE 2-5 Enterprise 3000 System (Front and Rear)

The minimum configuration for the Enterprise 3500 system is:

■ 5-slot card cage

■ Power/cooling modules or PCM filler panels

■ Fan tray

■ Clock+ board

■ CPU/Memory+ board

■ UltraSPARC II module

■ Main memory

■ I/O+ board

■ Board filler panels for any unpopulated board slots

■ Interface board (IB) or IB filler panel

■ Peripheral power supply with A/C power sequencer

■ Auxiliary peripheral power supply or thermal protection module

■ SCSI receptacle for removable media, including the SunCD drive
Chapter 2 Physical Specifications 2-5



FIGURE 2-6 Enterprise 3500 System (Front and Rear)

2.2 General Physical Guidelines
As you plan your space needs for either the Enterprise 6x00/5x00 server cabinet

systems, or the Enterprise 4x00 and Enterprise 3x00 systems, keep these conditions

in mind:

■ Each system, each external peripheral device, and each monitor requires its own

power cord, plugged separately into a power outlet (see Chapter 1

“Environmental and Electrical Specifications for details on electrical

requirements.)

■ Both the 16-slot and 8-slot system cabinets require a 30A circuit and a detachable

cable. The equipment requires a 30A circuit breaker, supplied by the customer.

■ The system requires an electrical circuit that is grounded to earth.

■ The cabinet server system can weigh up to a half-ton (500 kilograms), and can be

unstable when rolling down ramps; use caution.

Consult your Systems Installation Guide for complete installation details.
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2.3 Size and Space Specifications
■ A minimum space of 3 feet (91 cm) is recommended to avoid exhaust air

recirculation if Sun Enterprise 4x00 systems are placed next to each other.

■ Server and expansion cabinets can be placed next to each other, without space

between them, since there are no side clearance requirements during operation.

To access and remove side panels, however, allow approximately 1 foot (30 cm) of

space on the sides.

FIGURE 2-7 Enterprise 6x00/5x00 Cabinet Systems Access Areas (Top View)

3 feet access at rear

4 feet access at front

1 foot, at left
and right sides
(for access only)

Tape/disk
EXP

Tape/disk
EXP

Tape/disk
EXP

Tape/disk
EXP

Tape/disk
EXP

Tape/disk
EXP

System
cabinet

NOTE: During operation, system and expansion
cabinets can be side by side –with 0 clearance–
since there are no side clearance requirements.
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FIGURE 2-8 Enterprise 4x00 Systems Access Areas (Top View)

FIGURE 2-9 Enterprise 3x00 Systems Access Areas (Top View)

Enterprise
4x00

system

1.5 feet access at front

1.5 feet access at rear

6 inches*
 on each side

* 3 feet on each side if systems or peripherals
are placed next to each other, side by side

Enterprise
3x00

system

1.5 feet access at front

1.5 feet access at rear

6 inches
on each side
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To determine space requirements for Enterprise servers, use the following tables:

1. Sun Enterprise 6x00 and 5x00 systems: see Table 2-1 on page 9

2. Sun Enterprise 4x00 systems: see Table 2-2 on page 9

3. Sun Enterprise 3000 system: see Table 2-3 on page 10

4. Sun Enterprise 3500 system: see Table 2-4 on page 11

TABLE 2-1 Physical Specifications for Cabinet Server System

Characteristic Value

Shipping height 62.0 in. (157 cm)

Shipping width 39 in. (99 cm)

Shipping depth 44.5 in. (113 cm)

Shipping weight 875 lbs, approx. (397 kg, approx.)

Height 56 in. (143 cm)

Width 30 in. (77 cm)

Depth 39 in. (99 cm)

Weight 800 lbs, approx. (360 kg, approx.)

Power cord length 15 ft. (4.6 m)

Access requirement for front 4 ft. (122 cm)

Access requirement for rear 3 ft. (92 cm)

Air flow requirement for left and right sides 0**

**During operation, system and expansion cabinets can be side by side—with 0 clearance—

since there are no side clearance requirements. Allow 1 ft/31 cm clearance for access only.

TABLE 2-2 Physical Specifications for Enterprise 4x00 System

Characteristic Value

Shipping height 19 in. (48 cm)

Shipping width 23.8 in. (60 cm)

Shipping depth 26.8 in. (68 cm)

Shipping weight 160 lbs, approx. (72 kg, approx.)
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Height 13.5 in. (34 cm)

Width 19.7 in. (50 cm)

Depth 22 in. (56 cm)

Weight 150 lbs, approx. (68 kg, approx.)

Power cord length 6 ft. (1.8 m)

Access requirement for front 18 in. (47 cm)

Access requirement for rear 18 in. (47 cm)

Air flow requirement for left side 6 in. (16 cm)

Air flow requirement for right side 6 in. (16 cm)

** Sufficient to prevent blocking the in and out airflow of a single system. To avoid
exhaust air recirculation, allow 3 feet on each side (36 in/92 cm) if systems or peripherals

are placed next to each other, side by side.

TABLE 2-3 Physical Specifications for Enterprise 3000 System

Characteristic Value

Shipping height 34 in. (86 cm)

Shipping width 29 in. (74 cm)

Shipping depth 22.5 in. (57 cm)

Shipping weight 185 lbs, approx. (84 kg, approx.)

Height 25.5 in. (64.5 cm)

Width 17 in. (43.2 cm)

Depth 23.5 in. (59.7 cm)

Weight 160 lbs, approx. (72.7 kg, approx.)

Power cord length 6 ft. (1.8 m)

Access requirement for front 18 in. (47 cm)

Access requirement for rear 18 in. (47 cm)

Air flow requirement for left side 6 in.** (16 cm)

Air flow requirement for right side 6 in.** (16 cm)

TABLE 2-2 Physical Specifications for Enterprise 4x00 System

Characteristic Value
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2.4 Cable Specifications
This section contains information about Ethernet, SCSI, and fiber optic cable

limitations.

TABLE 2-4 Physical Specifications for Enterprise 3500 System

Characteristic Value

Shipping height 34 in. (86 cm)

Shipping width 29 in. (74 cm)

Shipping depth 22.5 in. (57 cm)

Shipping weight 220 lbs, approx. (100 kg, approx.)

Height 25.5 in. (64.5 cm)

Width 17 in. (43.2 cm)

Depth 23.5 in. (59.7 cm)

Weight 185 lbs, approx. (84 kg, approx.)

Power cord length 6 ft. (1.8 m)

Access requirement for front 18 in. (47 cm)

Access requirement for rear 18 in. (47 cm)

Air flow requirement for left side 6 in. (16 cm)

Air flow requirement for right side 6 in. (16 cm)
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FIGURE 2-10 Types of Network Cables Used

FIGURE 2-11 Example of 10/100BASE-T (Twisted-Pair) Ethernet

Vampire tap or N-type connectorsEthernet cable

Server

Hardware interface

Transceiver drop cable
(coaxial or optical fiber)

10/100BASE-T
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Transceiver
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Tap
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Twisted-pair cable
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Network cable

Server
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TABLE 2-5 Ethernet Cabling Limitations for N-Type Coaxial Cable

Cable Segment Length (in Meters)

Allowed continuous length of cable segments 23.4

70.2

117

5001

1. Finite lengths (as constrained by transmission line phenomena). Minimum length is 23.4M; maximum
length is 500M. If cable is shorter than one of these values, add cable to achieve next-highest value.

Distance between transceivers (multiples-of) 2.52

2. Transceivers are placed at intervals of 2.5 meters, or multiples of 2.5 meters, along the Ethernet cable.
Example: Transceivers are connected 2.5 meters apart, not 2.0 meters. Example: Transceivers are con-
nected 15 meters apart (six multiple of 2.5 meters), not 14 meters.

Minimum length of Ethernet coaxial cable segments 23.4

Maximum length of transceiver “drop” cable

Minimum length of twisted-pair cable

Maximum length of twisted-pair cable

50

(none)

110

TABLE 2-6 Internal SCSI Lengths (Approximate)

Location Internal Length Comments

Enterprise 6x00 slot 1 3.7 meters Includes I/O board traces and cables to SCSI tray

Enterprise 5x00 slot 1 3.7 meters Includes I/O board traces and cables to SCSI tray

Enterprise 4x00 slot 1 1.4 meters Includes I/O board traces and cables to SCSI tray

SBus and SBus+ I/O

boards

0.43 meter Includes board traces only

Graphics and

Graphics+ I/O boards

0.43 meter Includes board traces only

Disk board** 0.64 meter Includes board traces only

** Disk boards can be installed only in slots 14 and 15 in Enterprise 6x00 systems, and slot 15 must
be used when installing only one Disk board. Use an 80 cm SCSI cable when installing the Disk

board in slot 15; use a 2-meter SCSI cable when installing the Disk board in slot 14 (if all I/O or

I/O+ boards are installed in the rear board slots).
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2.4.1 Fiber Cable Length

Use a 2-meter cable to ensure that the 1.0 inch minimum bend radius rule for fiber

optic cables is observed.
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CHAPTER 3

Site Planning Checklist

Prior to system installation, confirm that the following requirements have been met.

3.1 System Components
❏ Has the system configuration been determined?

❏ What is the total number of systems?

3.2 Miscellaneous
❏ Have system administrators and operators been enrolled in the necessary Sun

Microsystems training courses?

3.3 Environmental Requirements
❏ Does the computer room environment meet the temperature and humidity

specifications listed in Table 1-1 on page 2, Table 1-2 on page 2, or Table 1-3 on

page 2?

❏ Can the computer room environment specifications be maintained satisfactorily?

❏ Is additional fire suppression equipment required?
3-1



3.4 Facility Power Requirements
❏ At what voltage will the processing cabinet and peripheral cabinet(s) be

operated?

❏ Have sufficient power receptacles been ordered for each system, monitor, and

peripheral?

❏ Are circuit breakers properly installed and labeled?

❏ Are the power receptacles within 15 feet (4.6 meters) of the server cabinet

system, or within 6 feet (1.8 meters) of the standalone server system?

3.5 Physical Specifications
❏ Has the system location been established?

❏ Does the equipment floor layout meet the equipment maintenance access and air

flow requirements?

❏ Is the equipment positioned so that the exhaust air of one heat-rejecting device

does not enter the air inlet of another?
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