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Section 1—Specifications

This section includes the following information about Indigo systerns:
= Product description

» Models

» Environmental and physical specifications

Product Description

Introduced in September 1991, the Indigo seres is Silicon Graphics® best
performing mini-tewer graphics workstation. Indige syslems are configured with
one of the following mickoprocessors: the EIPS 33 MHz R3000, the MIFS

1000 Hz R4000, or the MIPS 150MHz R4400. Indigo systems support six different
araphics subsyslems, The mini-lower chassis contains three 3.5" drive bays.

Features
Indigo sysiems Fealure the Following:

MICTOPTOCESSOES (revsivrrmas s srmrmseeneaes MIPS 33 MHz R0
MIPS 1060 MHz R4H0
MIPS 150 MHz R4400

R3000-based syslems:
8-05MB memory; 12 SIMM slats
Uses 2, 4, and gMB SIMMs

JL% 111 L1 o RPN

R4x00-based systerms:
16-384 MB memory; 12 SIMM slots
Uses 4, 8, 16, or 32 MB STMBs

Graphics subsyYStemS ...c...cmmmmeemenees Entry-level graphics
X5 graphics
X524 praphics
X524Z graphics
XZ graphics
Elan graphics

O oo ieeeeeee e eee et smaenssserennennns 310 bus wiilh twea GO slons; 2 serial ports
Blass SLOTREE .....ocoevverrreresssseeemeneeee LEEE 35" drive bays
Nelwork connections ... Ethernet (AUl connector)

IRIX {System ¥, with BSD 4.3 enhancemenls}
Minimum revision: JRIX 4.05F
Lalest revision: [RIX 5.3

Operaling SYSem e iesessanesiens

© Apax Compuiar H95 1-1



Field Sanvics Handbook for S Fleld Sandce Handbook lor SG| Speciications

lndigo
Models Environmental and Physical Specifications
Indigo sysiems are confi gur.ed it 2 number of models, based on the microprocessor, . .
graphics subsysiems, amounl of installed memory, and system disk drive. The E Environment
section below list the model numbers ef sysiems hased on the MIPS BR300 and Operaling (eMEETALITE v rerrenaen: 55 10 95°F (13 te 35°C)
R4 microprocessor. 65°C)
Storage | LUTE....covrorerercc 14 10 150°F (-10 10 65°
SGI also offers Indigo server configurations, which do nol include a graphics ! rge fempurature ¢
subsysient.
Size and Weight
Note: SGI offers upgrades ol R3000 and R4MK Indigos 1o the 150 MHz R44400 - g i .
Microprocessor. Ch2S5E8 vuuversrrerreomsscsnmeemsercens s msmnemcre WLOH—5.5" {24 cm)
Height—15" (3% cm)
P . . : Depth—10.9" {28cm)
Systems Using the 23 MHz R3000 {standard contigurations) Weight—241bs (11 kg)
Model Number Graphics Memory Monitor 10" ODIOT vonne v e rveressmrercceer WidLL—19" {48 e}
Height—19" (48 cmj
W-4ADRPC-0BS Mene 8 mB Mane Deplh—201" (51 cm)
Weight—72 1bs (33 kg)
W-4DRPC Entry Level 16 or 32 ME 16"
16" BOMILOT «oooeeiveecari oo e cocemseren WIA—1 55" {39 cm)
W-4DRPCXS X3 16 or 32 MB 16" Height—16" (41 cm)
Deplh—I17" (43 cm}
W-4DRPCXS24 x324 6 or32 MB i6"

Weight—47 1bs (21 kp)

V-4DRPCXS24Z X5242 16.0r 32 MB 16 Keyboard .ooe.vvooeeesccrosnssneessens Widthe—8.5" (47 cm)
Height—1" {2.5 cm)
Depth—S8.5" (22 cm)
Weight—3 1bs (1.4 kg)

truart
W

W-4DRFCEG Elan 16 or 32 MB i1k

Systems Using the 100 #1Hz R4000 {standard configurations)

Power
Model Number Graphics Memory Monilar Line vollage .......voveevcirmemsinnnn [N YAC
0 YAC

e oy teve 1 orse e il CUPTEML ....covveverrrorensimemsserenne e SYSLEM—2. 3 amnips al 120 VAC
WB-R50X5 XE 16 or 32 MB 16" . Monilar— 2.5 amps a1 120VAC
WB-REOHE24 %324 16 or a2 MB 18" - AC [requency range.......ouosinmrnennd 7 10 63 HZ
WB-RS0XE ¥ 16 or 32 MB 1g" i Input plug fype....cceivrnesenienen NEBLA 5215
WB-RS0EG Eian 16 or 32 MR 1" i Heat displacement .........ccevreereeansnn J 200 BTUsthour

i

:
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Section 2—Configurations

This section contains the following configuration information about Indigo
syslems.

« Chassis configuralion (front and rear views)
« Component locations for CPU boards
« IPIZ
. P20
+  Memory sloi configuration
= Backplane component locations
» Graphics subsyslems
» Enlry Level
« X5
« X524
o X5247
« XAZ
» -Elan
« Ddonitors

« Jumper seilings for supponed peripheral devices

Displaying the System Configuration

Use ke hiny (hardware inventory) command te display a list of the hardware
configured in the sysiem. Execule the hinv command Mrom the Command Menitor
(see Secton 3, page 3-3) or from the IRIX system prompt,

2 Apex Computer 4/35 2-



Indigo Fisld Bardze Handbook lor BGI

Chassis Configuration

Indigo systems are configured in a mini-tower deskside chassts.

Three front Joading 3.5" drive bays

Two-slot backplane (CPU slol and graphics slot)
On-off swilch (rear)

System reset swiich {front}

System status LED (located on CPU beard}

» Power {green)

»  Fauli (yellow)

Power supply; tocated above drive bays

Fan; located in rear of power supply

-2 @ Apex Compuler 4/85
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Flald Sarvice Hanobook for SG| Conligurailons
Chass's—Frant View {without front cover)
CPU Toard E
E Speaher
= Pawars supphy
Resal bublion
Graphics
subsysiom
Dirive bay 3
Diive bay 2
CPULED
Diriva bay 1
Comments
1. The system disk drive resides in drive bay 1. Configure option drives in drive

HoA ot oa W

bays 2 and 3.

Dwuring the power-on sell tests (POSTs), the CPU LED is yellow and blinking.
After the system passes its POSTs, LED wrns solid green.

If system fails POSTs, LED remains vellow {solid or blinking).
The 210%W power supply was replaced by a 250W power supply.

Remove power supply from front of syslem.

. Power supply, speaker, and fan configured as an assembiy.

. Install and remove CPU and graphics subsystem from front of syslem,

© Apex Cornpular 4485 2-3



Indlge Fisld Service Handbook for 831

Chassis—Rear View

Powgr Supgly
Viden {15W3)
) Mic I
)] Lina In
L0 Lira Oul
) Headphanes
] @ Dighal 163
OniGhl Switch o
- | & Serial Parl 1 {Miri-din)
e ! Sarial Porl 2 {Miré-din)
Lockbar St —
Keyborn (Miri-din
RIS INDIGO ® ooar (Mo
Etharmel Par [DES)
EMLOCK .
{BKC] E
Siaran B| —f— Paraliel Fart (0B25)
&l g
SCSI Par {Cangrarics}
Comments

1. The paralle! and SCSI conmezctors reside on the system backptane.

2, Systems with Entry Level graphics subsyslems have 13W3 and 15-pin composite
video poris (no GENLOCK or slereo glasses poris) on graphics board.

2-4 © Apsx Compuler 4135
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CPU Boards

Indigo syslems suppori two different CPU boards.
¢ RI000-based systems use the [P12 CPU
o RAx00-based system use he IR20 CPU

IP12 CPUF Boards

The IP12 CPU board is configured with a MIPS 33 MHz R3MH) microprocessor
and an R3010 floating point unit, which are soldered te the CPU board.

IP20 CPU Boards

Cn IP20 CPU boards, the MIPS microprocessor is configured on a emovable
daughter card. [P20 CPUs can be configured with the loltowing MIPS
MiCIOpracessars:

« 100 KWHz R4
« 18 K primary cache (8 K data’8 K instruction)
» 1 MB sccondary cache
» 150 MHz R4400
« 32K primacy cache (16 K dataf16 K instruction}
« [ ME secondary cache

Mote: The field replaceable unit {FRU) for he IP20 CPU includes both the CPTY
board and 1be R4z daughier card. S3GI does not swap these components
separalely, However, third-party campanies may offer separate CPU motherboard
and R4« davphler card replacements.

@ Apex Compurer 4185 2-5
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CPU—PF12 Compenent Locations

Flald Servics Handbook tor SGI

° Oer
GIQ connecicr
Auma Poits
Sorial Post 1 {Mini-din) @
Serial Port 2 {Mini-din) ) @t
Haybaard {Mire-din)
! FROM
Ethemet {DE15) 0 o
chnnachar
@
HPG
Bachplane connecior {6U WHAEY FiC
cPU

LU

cPULED —f b

FPU

Comments

1. Systems with Enlry Level graphics subsyslems require Rev, Bool PROM.

2. Battery is soldered 1o CPU board.

& Apex Compater 4195

"ty

Field Sendes Handbook for SGL

CPU—IF20 Component Locations

fuadia Pors

Serial Part 1 {Mini-ctnj
Sarial Pt 2 {Mind-din)

Keyboart {Minkdin)

Etneme (DB15]

Backplana conmaclar

Daughtar card

Conligurations

COMMNECH

Comments

@ ﬂ [}
F Oy i
i
e N
| [~la m JL
v | BZD
k;m ,,,,,, @

1. CPU daughter card connects la CPU motherboard at location I6,

2. Systems configured with R4000-based CPU daughter card use a 50 MHz crystal
oscillator on the danghler card; systems configured with R4400-based CFU
daughter card use 3 75 MHz crystal oscillator on the daughter card.

3. Batlery is soldered 1o CPU board.

& Apei Computer 4085



Indige Fleld Senvice Handbook for SGI

Memory

Indigo systems use single in-line memory medules (SIMMs), The CPU board
contzing 12 SIMA slots, organized in three banks of four slois.

Note: The SIMMSs vsed in the IP12 and [F20 CPUs are not inlerchangeable.

KMemery—P12 CPU

» biemory capacily is 96 MB

» Systems support 2 MB, 4 MB*, and § MB SIMMs

» Each bank of SIMM slots (A, B, and C) is comprised of four slots {1-4).

5 E——
I -

X .

|

I

, Al A2 B1 B2 L1 C2
L— i

*“Nole: See rule #5 on next page.

2-8 © Apex Computer /85
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Memory—Rules for Populating Memory Slots on IP12 CPU
1. Install memory in multiples of four STMMs {four per bank).

2. Each bank must conlain similar capacity SIMMs.

3. Banks can be populated in any order.

4, To mix 2 ME, 4 MB, and 8 MB SIMMs, {foflow rule #2.

5, P12 CPUs only sapport Four 4 MB SIMMs {only one bank can be populated with
4 MB STiviis}.

© Apax Computer 4795 2-9



Indlga Flekd Sarvice Handoook Tor SGI1

Memory—IP20 CPU

» Memory capacity is 32-384 MB

« Systems support 4 MB, 8 ME, 16 MB, and 32 KB SIMMs

« Each bank of SIMM slots (SA, SB, and 5C) is comprised of four slots (1-4)

SiA 544 538 S48 SIC 54C

514 S2A 518 528 51C S2C

/\’/

Memory—Rules for Populating Memory Slots on IP20 CPU

1. Install memory in mulliples of four SIMAs (four per bank).

2. Bach bank must conizin similar capacily SIMM.

3. Banks can be populaled in any order.

4, Tomix 4 MB,8 MB, 16 MB, and 32 MB S1MMs, follow rule #2.

210 @ Apex Compuolar 4585

LY

Fleld Servica Handbook for SGI Conflgurations

Backplane

The Indigo system backplane contains connectors for the CPU board and graphics
subsystem, as well as the SCST and SCSI power connectors for each of the three
drive bays. CPU board, graphics subsysiemn, and SCST devices plug inta the
backplane from the front of the chassis.

The external SCSl connector (location J9) and the parallel port {location 15} are
mounted on the back of the backplane and are accessed from (he rear of the chassis.

-

Front view

oOoOoooogoooo
Connectar 1 pawe! suply OGo00DoOnaon
J1

ooooo

anooo

Coaractar Lo
CPU toarm £
5 & in
ir
aoooo
oooRg| g
A%

1 B i Qognag

I:l e Vi malululn]

ols | am

| L]
MY RAM Conneiod o
praphics swf15ys1em
Comments

E. Sysitem NVYRAM {location Ul) is a removable ASIC, which contains PROM
Monitor information such a5 the systemn’s Ethernet address and the PROM
Monilor password,

2 Apex Compasler 4/95 -2-1
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Graphics Subsystems

Indigo sysiems can be configured with six different graphics subsystems.
« Entry Level

» X3

+ X524

. XS24 )

s XZ

= Elan

Each subsystem (except the single-board Entry Level) is comprised of one graphics
motherboard and graphics davghier cards.

Entry Leve! Graphics

The &-bit Eniry Level graphics subsystem is a single-board graphics subsysiem
comprised of an LG2 graphics board, The LG2 board contains & 13W3 video
connector and a 15-pin composite video connector.

2-12 © Apex Computer 4195
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Graphfcs—GR2 Motherboard

All Indigo graphics subsystems {excepl Entry Level} are configured wilh a GR2
praphics motherboard. The GR2 can be configured with one, Lwo, or four GE7
geomelry engines and one or three VB2 video memory modules, Different
praphics subsysiems will be configured with different quantilies of GE7s and
Yhi2s.

f
. =] 1]
ZB4
Connezlors
—_—
Backplara cannactar HG2
REA
Psg
@ Graphics Inerfaca cable
P15
Twa L fue
E]
GE7 i GE?
a - sockAt H sotkel ®
: i
T " Pas
s fuad )
GE? i  GE?
socket . sothal M
30 Glasses (Mink-din) .
BEMLOCK (BHS)
iR
Gonnl:}nrs . L
N
Yidao (F3W3] — VB
Connesines
@ L E
Comments
1. GE7 geomeltry engines are removable ASICs; however, GET ASICs are riol field

replaceahle,
2, VB2 video memoery modules reside in locations P14, P13, and P12,

Y. In graphic subsystems configured wilh one ¥ 2 memory module, the Y2 must
reside in location P14,

o

. For normal operation, jumper at location P96 must be inslalled {jumper is used
for manufaciuring tesling).

£ Apex Computer 4485 2-13
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Graphlcs—XS

The 8-bil X8 graphics sebsystem is a two-bpard graphics subsystem comprised of
the Mollowing;

« GR2 graphics motherhoard, configared with ene GE? geometry engine
s  One¥hZ B-bil video memaory module
« VB1.1 Video Buffer daughter card

AN

N

Comments

1. The GE7 geometry engine resides im location 1743, The other three GE7 sockets
are jumpered with an inlerconnect.

2, The VM2 memory module resides in location P14,

2-14 ® Apeyx Cornpuler 4/35
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Graphics—X524

The 24-bit X824 graphics subsysiem js a two-board grephics subsystem comprised

of the following:

» GR2 graphics motherboard, confipured with one GET geometry en gine
« Three ¥YM2 £-hil video memory modules

« VBI.1 Video Buffer dauphter card

Wote: The X524 graphics subsysiem is the same configuration as the XS with the

additien of two ¥MZ2 memory modules.

Comments

1. The GE7 geometry engine resides in location U43. The other three GET sockets

are jumpered with an inlecconnect.

2. The sysiem will operate wilh one V2 memory module [wilh downgraded
performance); single ¥M2 must reside in location P14.

® Apex Computer 485
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Graphles-—X824Z

The 24-bil X524Z graphics subsystern is a three-board graphics subsystem
comprised of the following:

« GR2 graphics motherboard, configured with one GE? geometry engine

« Three ¥M2 8-bit video memory modules
« ¥BI.] Video Buifer daughter card
« ZB4 Z Buffer daughter card

Moter The X5247 graphics subsystem is the same configuration as the X524 with
the addition of the ZB4 Z Bulfer daughter card.

Comments

1. The GE? geomelry engine resides in location U43. The other thiee GE7T sockels
are jumpered with an inlerconnect.

2. System will cperate wilkout ZB4 davghter card (with downgraded performance},

3. System will operate with one ¥YM2 memory module (with downgraded
performance); single ¥M2 must reside in location P 14,

2-16 @ Apex Compuler 485
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Graphles—XZ

The 24-bit XZ graphics subsystem is a three-board graphics subsysiem comprised
of Lhe lollowing:

» (GR2 graphics motherboard, configured with éwe GE7 geometlry engines
o Three Y82 B-bit video memory modiles

o VE1.1 Video Buffer daughier card

» ZB4 Z Bufler daughter card

Note: The XZ oraphics subsysiem is Lhe same configuration as the X824Z with the
addition of 2 GET geometry engine on the GR2 graphics motherboard.

Comments

1. The two GE7 geomelry engines reside in locations U143 and U35, The other two
GET sockets are jumpered with an imlzrconnact.

2. System will operate without ZB4 daughter card {with downgraded performance},

3. Sysiem will operale with one Y2 memory module {with downgraded
performance}; single Y2 muosi reside in location P14,

© Apex Compuler 4195 2-17
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Graphles—Elan

The 24-bit Bfan graphics subsystem is a three-board graphics subsystem comprised
of the following:

« GR2 praphics motherboard, configured with four GE? geomelry engines
» Three ¥M2 8-bil video memory modules

» VEB1.1 ¥ideo buffer davghter card

»  ZB4 Z buffer daughter card,

Note: The Elan graphics subsystern is he same configuration as Lhe XZ with the
addition of two GE7 geometry engines on the GR2 graphics motherboard,

Comments
1. Al Four GET sockels are populated.

2. Sysiem will operate withoul ZB4 daughfer card {with downgraded performance}.

3. System will operate with one VM2 memory module (with downgraded
performance); single V2 must reside in location P14,

2.18 @ Apex Cornputer $435
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Monitors

See the following table for compatibility information about menitors supporied by
Indige systems:

Size Manufaciurer :::::Tturer SGT FR # :Il:-l::rtmc tor
16" Sony GEM-16303G 9330040 BMC

16" Sony GDM-16303G 2330800 13W3

16" Mitsubishi TFSE705KW-CD 8330813 13W3

16" Mitsubishi TFSE7OSKW-SG 9330014 12W3

ig Sony GOM-19305G 8330041 13W3

19" Sony GDOM-19305G 9330810 13wWa

8" Mitsubishi HL7I85HW-CD 9330811 13Wa

ih Mitsubishi HLTO85HW-5G 9330618 1:3W3

Note: Monilors with the manufacturer model number ending with "SG" have an
SGI logo on the [rent bezel, Monilors with “CD" in the mode] number do nol have
an SGI logo.

& Apex Campuler 4/85 2-18
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Peripheral Devices

Fleld Serviee Handbook for SG1

This seclion inclodes drive ID and jumpering information for the following 3.5"
peripheral devices supporled by Indigo systemns.,

Disk Drives
Capacity Manufacturer/Mode| # SGI FRU Number
400 MB Seagale ST1480N 013-8454-001
335MB Seagala STIG1ON 013-8759-001
1GB Seagale STI1200N 013-8714-001
1GB 1BM DBB3E{S 013-5042-001

[3410824}

Tape Drives
CapacityfFarmat Manufacturerffodel # SG![ FAU Mumber
1GE 144" QIC Wenglek 51000 9420813
1.3GE DAT Archive E4320MT 013-8451-001

Media Devices

Device

ManufacturerModel #

SG1 FRU Number

E44MB CD-ROM*

Toghiba TXM-3301E1

9410818

644MB CD-ROM*

Toshiba TXM-3401E1

4410829

1.44MB Floppy

TEAC FD-235H3

313-8450-004

#Noie: Model TXM-3301E] has & dala transfer rate of 73 blocksfsecond;
Model TXM340IE has 2 data transler rate of 163.5 blocks/second {dual-speed).

@ Apex Compuier 4495

i

i

Fiaki Sarvica Handbook for SGI

SCSI Addressing

Conllgurellons

The following table shows the typical drve IDs used for addressing SCSI devices

on SGI systems. Use this 1able as a puide when addressing SCSI devices or
selecting drive ID for installed devices.

Drrive iD Device Comments

1 Disk The system disk drive {rool drive] is
giways drive 1D 1

2 Disk or tape Allemative drive |D Tor lape drives which
fypically use drive ID 7

2 Disk Cplicon disk drive

4 [risk Cplicn disk driva

& Disk Oplign disk drive

= CD-AOM CD-ROM typically uses drive 1D 6; clher
drive |Ds ¢an be used

7 Tape Tzpe drives typically use drive 1D 7;

drive |ID 2 is alltemative address

Jumper Settings for Disk Drives
For Indigo systems, set jumpers so that
« Parity is enabled,

o Spindle motor s1arls on command.

» SCSI bus is lermipated on last deive.

Sge information on individual drive for locations of appropriaie jumpers.

identifyIng Disk Drives

Use the Ix utility to identify the manulzclurer and manufaciures’s model of disk
drives installed in Lhe systemn. For information sbout using fx w0 identily disk
drives, see Section 3, page 3-19.

B Apex Compuler 4135 2.
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Disk Drives—400MB 3.5" SCSI

Seagale ST1480N

Fin1

1
&
g
J52
{5-pin}
Fin1 o
g JBZ [8-pin)
JB1 - Pink
1 aepin
SC5 cannecios SCSY Pawer
JB2 Jumper Settings
Setting
Jumper Deseription n Qut
1 NiA - -
2 A - -
a A - -
4 Spindle syne Enabled Disabled
5 Ext. LED Powar Enabled Disablad
2-22 &£ Apax Compuler 495
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SCS] Drive 1D (JB1 jumnpets)
Drive IR Jumper 3 Jumper 2 Jumper 1
1 Cut Out [}
2 Ot In Cul
3 Cut n In
4 In Qut Dk
5 In Cut v
4] In fr Ot
T In In In
JB3 Jumper Settings
Setting
Jumper Drescripiion In Out
1 M - -
2 Maoler stan Yiait for command Mo delay
3 hotor slarl delay Delay (16 sec. ¥ driva ID#) Mo delay
q Whrile protect Enebled Disabled
5 Parity check Enzbled Disabled
6 A, - -
7 Termination Term. power to SCSI1 bus Disabled
8 Tenmination Term. power to disk Disabled
& Apex Computer 4195 2.23
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Disk Drives—535MB 3.5" SCSI
Seagate ST3610NH

SCSI connector SC3l Pawer

Finl - g s

BREERE

JB
LED
| I I =

Pk

2-29 @ Apex Cormputer 495
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J2 Jumper Settings
Seting

Jumper Description In Cut
TP (1) Termination power Tarm. power fo SC31 bus Mot term.
TR (2} Termination power Term. power lo drive Mot term.
55 (3) Reserved - Yes
PE (4} Parity Enabled Disablad
WP {5) Write protect Enabled Disabled
ME {5} Motor slarl Wait for start command Mo delay
DS {7} Wotor slant dalay Drelay {16 sac. x drive I Mo delay
RS (B} Reserved - -

SCsSI Lrive I (JBS jumpers)
Drive ID Jumper 1 Jumper 2 Jumper 3
1 In Qut Crut
2 Cut In Ourt
3 In In Cut
4 Cul Out In
& In Cul In
& Cut In In
7 In In In

JG Jumper Setiings

Leawve all pins on the 16 jumper block unjumpered.
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Disk Drives—1GB 3.5" SCSI-2

Seagate ST11200M

SC5] connecior

SCS Powar

Pal - g =

JB

LED
| [T -

B oo RAS

Fin1

@ Apex Comnpuler $55
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J2 Jumper Settings
Setting

Jumper Description in Qut
TP (1} Terminalion power Tarm. power to SCE! bus Mok lerm.
TP (2} Temninalion power Term. power to drive Mot lerm.,
S5 (3) Resarved - Yos
PE {4} Parity Enablad Disabled
WP {5} Write protect Enabled Disabled
ME {E} Motor start Walt for starl command Mo delay
S (7} Motor start delay Drelay (16 sec. % drive (D) Mo delay
RS (8] Reserved - -

SCS1 Drive ID (JBS jumpers)
Drive iD Jumper 1 Jumper 2 Jumper 3
1 In Oul Cut
2 Churt Iy Cut
3 In In Cut
4 Chrt ol In
5 In Out In
G Churt Ir In
7 In I In

J& Jumper Settings

Leave all pins on the I6 jumper block unjumpered.
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Disk Drives—1GB 3.5" SCSI-2

IBIA 0663E13

Rear view

. SCS|connecior

Fiald Servige Handbook for SGEI

SCS1 powar

o T

oo

==l
c o

123545674

& Apex Compuler /25
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Jumper Settings
Setiing

Jumper Description In Out

i SCS| D {see below) [see below)

2 SCSl 1D {see below) [see below)

3 SCIID [see balow) {see below)

4 A - -

5 Motor star delay Delay (10 sec. x drive [D#} Wail lo start

6 HAA - -

¥ MNAA - -

a LED Power Enabled Disabled
SCSL Drive D

Drive D Jumper 1 Jumper 2 Jumper 3

1 Qut Cwit Tt

2 In Ot Chr

K| Cul In oul

4 In In Out

5 Cut Out 1}

8 In Qut In

7 Ot in In
& Apex Computer 4735 2-29
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Tape Drives—1.3GB 4mm DAT SCSI

Archive E4320NT
Rear
View
Sefial Socxels SCst
porl Tor rminatars connactar
‘ |
L oOo0CO0o00a30 ol
o6 o oOO0CaT000a

sw1
JPa & oOn 1

SW1 DIP Switches
Sel the DIP swilches for the following:

o SCSI addressing

« Approprisie SCS1 mode (SCSI or SCSI-2)
» Parity enabled

v Sell test disabted

Setting
Switch Description off On
1 -~ BC3l addressing [see below)
2 SCS1 addressing {see below)
K| SC31 addressing {see below)
4 SC8l mode SCSI 8CS5l-2
B Parity Disatle Enable
& MiA set to Off
7 A set o Off
8 Self testing Disable Enable

2-20 @ Apex Computer 435

Fiald Sandce Hangdboak for SGI Configurations

SCSI Brive ID (SW1 DIP switches)
To use external SCS1 addressing, set swilches to drive [Dr 0.

Drive iD Switch 3 Switch 2 Switch 1
Q 8] it OH
1 on Cti OH
2 Clif on it
3 Cn Cn Ol
4 CH CH Cn
5 Cn O Cn
& of an On
7 On On On

Noie: On SGI systems, (ape drives are typically sel (o drive ID 2 ot 7,

j JPG Jumpers

The JP§ jumper Block also specifies SCSI addressing. Leave these jumpers open
and vse SW | DIP swilches 1o sel the drive 1D,

For exlernal SCSI addressing, atach the SCSI addressing cable on the drive sfed 1o
JP6 jumper bank, The drive JI¥ will be determined the drive bay in which the drve
is inslalled.

JP4 Termination Jumper

Seting
Jumper Deseription on OfFf
JP4 Terminalor Power Terminated Unterminated
@ Apex Compuier 4/85 2-3H
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CD-ROM Drive—644MB J7 Jumper Settings

Toshiba TXM-3301E1 and TXM3401E* Setting
] Jumper Description In Out
Eng 101 BCS] addressing {see below}) {see below)
View
Dz 303! addressing {see befow} (522 below}
1 104 SCS| addressing {see befow} (see below)
= M f e R e e ] S0 00O Parity Parity Checking Enabled Disabled
[ ]
Termination Terminater Power Terminaled Unterminated
Top SCSI Drive ID
Terminator Sackels Drive ID Jumper D1 Jumper 102 Jumper 104
e T ; 1 In Out Out
® -
i ;
’ ! 2 Chrt In Out
3 In In QOut
| 4 Ot Cut In
Aurio st SCS5] conneior Powar cannactar
5 In Chrt fn
5] Ot In n
|
’ 7 In In In
o0 Q0 = R 5]
a0 a0 [ o B e )
T8 r g iote; On SGIT systems, Lhe CD-ROM drive is 1ypically set 1o drive 1D 6.
£
&

#Mote: Model TAM-3301E] has a daa transfer rale of 75 blocksfsecond;
the TXMIAOIE is a dual-speed CI-ROM drive and has a dafa transfer rale of 163.5
blocksfsecond,

& Apex Cormputer 4/95 2-33
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Fioppy Drive—1.44MB 3.5" SCSI

TEAC FD-235HS

581
pewar

SCSID
jumpems

2-34

) !

L

o|/[coodcooooon
n

#,

=
= JE[oouaonunnnu
5 o

o|
1
Temnination SC5i cormectar
sockals
Battom ¥ew

(frend)

Fos narmal operalion,

i a o [
sel umpers B shewn ao ooao

KJHGFEDCHEA

€ Apex Compuiar 495

e

Fisld Senvics Handbook lor SGI

SCSI Drive ID (J6 jumpers)

Configurations

i
IDE{E [cocooccooooo | Tarmipaton
s [cocoococoocooo |
o {],
oo { g
Drive 1 Jumper ID2 Jumper ID1 Jumper IDG
1 In In In
2 In Ot In
3 In Out Cul
4 Ot Ln in
5 Cut In Out
g Qut Cut fn
7 Ot Ot Cut

@ Apsx Compuier £185
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Section 3—Operation

This section is a quick reference Lo sysiemn level sofiware used in maintaining and
troubleshocting Indipo systems and includes the {following:

+ PRCM Monitor
» Command Monitor commands
» PROM Monitor Environmentals
« Forcin g cansole gulput ko the Diagnostic Port
« Booling the syslem
« Standalope shell (sash}
« Booling sash
= sash Commands
o [% {disk drive format ard exercise uility)
« Booting Ix
» fx commands
» Runaing x
« Formalting and labeling the disk drive
» Adding bad blocks 1o the bad block list
s Identilying disk drives
« Using Integrated Diagnostics Environment (JDE)
« Rehuilding the kernel
» Testing power supply voliages

& Apex Compuler 4435 3-



indigo Fisld Servlca Handbook fer SGI

PROM Monitor

The PROM Moniter is firmware that resides in PROMs focated on the CPU board,
Use the PROM Monitor io:

» Access diagnostic console on an ASCI tevininal (connected 1o serjal port A).
» Access and change the PROM Monitor environmentals

+ Load the standalone shell {sash)

+ Run basic sysiem diégnnstics

» Install the operating sysiem

The PROM Monitor also performs basic power-on selll lests (POSTs), Afier the
syslem passes its POSTs, il displays the System Maintenance Menu:

System Mainkenance Henu

1] Start Syskem

2] Install System Saitware
3) Run Diagnostics

4] BRecaver Sysbem

8] Zpter Cormznd Henicor

Cption?

MNote: On Indigo systems, {he Sysiem Mainienance Menu has icons (o the [eft of
each menu item. To starl one of the menu iems, with the corsar on the icon, click
the left mouse bullon, You can also select the menu item by pressing the nomber
key comresponding 1o the menu iem.

3-2 @ hpex Cornpurter 495
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Command Monitor

“To enter the Command monilor, from the Sysiem Maintenance Meau, lype 5 or
click on Lhe Commmand monilor icon. The syslem displays the >3 prompt.

To display the Cemmand Moniler commeands:

= Al the >> prompt, 1ype help and press <Reform>.

The system displays the following commands:

avla Performs an automatic baot.

boot Bool a specified boot device and file.

exit Exits Cornmand Monitor; retoms system 1o PROM Manitoe,
help Displays Comrmand Momnitor menu; also displays informalion on

specific command (help conpmand).

init Whiles current environmentals 1o non-volatile memory (MYRAM).
Use Inil after changing an environmental.

Nole: After using init, the Teseleny command will not reset
environmenials Lo previous valoes,

hinw Displays lisl of installed hardware, does pol list non-SCSI devices.

Is Lisls conlents of installed disk devices; using 1s withoul an
argument lisis the contents of the volume direciory of the sysiem
disk drive.

passwd Use 1o password protect the Command Momitor,

printeny  Displays current settings for FROM Monitor environmentals, (See
the next page for descriptions.)

reseleny  Resets the PROM Monitor environmendal lo previous values; does
nol work alter rnning inil.

reselpw Resets the password [or entry into the Command Monilor.

SEiERY Used 1o change PROM Monitor environmental
(setenv errvironmertal value).

single Puts system inlo single-user mode.

unseteny  Reverls PROM Monitor environmental 1o previous vajue
(unseieny environmenial); does not work if you used init
command alter changing environmenial.

VETSiON Displays the PROM Monitor revision and the sysiem’™s CPU ype.
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PROM Monltar Environmentals

Use the printenv command to displey the following PROM Monitor
environmentals and their current values, Use the seteny command with the
following symax to change these variabies,

seteny ervironmental valve
AuvioLoad Aulocmalically bools syslem after power-on ot resel:

Yes PROB Monitor boots IRIX afier sysiem passes power-on

. diagnostics
No Allows you 1o select boot device and boot program {rom
PROM Momnitor
eaddr Displays the hardware Elhernet address.
console Specifies device selecled as syslem console:
d Selects serial port] as console; used for displaying
diagnostics on ASCII terminal cornnecled 1o portl
g Selecls display monilor and sysiem keyboard as syslem
console

diskless Indicates whether or not sysiem has a disk drive:
1 = no disk ddve
0 =inslalled disk

dband Displays the baud rate for tbe diagnostics ierminal, which you
attach to serial port 1.

volume Specifies speaker vofume during POST; ranges [rom 0 to 236.
sgilogo Display 3G logo; sel 1o Yes or Ma.

neladdr Specifies the system's Internel address; value vsed for boating
across network.

ConsnleOnt Automatically sels outpul device during start-up, where value is
delermined from console variable, (muoléi(0)serial{0} if console
value is &; video() il console is sel to g).

Consoleln  Automalically sels oulput device during start-up; value determined
by consale variable (multi{#}serial{l} if consele environmental
vatue is d or videol) il value is g).

cpulreq Displays the CPU Frequency (in MHz).

SystemParlition Specifies the location of sash; default is dkse(f, 1,B), which
is volume header of system disk drive.

OSLeadParfilion Specifies disk partilion where the oot file system Tesides.
OSLoader Identifies operating system loader program; default is sash,
OSLoadFilename ldentifies the bootable Unix kernel; defaoll is Awix

3-4 @ Apex Compuler 485
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Forcing the Console to the Diagnostic Port

Il you do not have control of the graphics consele {moniter may be unreadable or
blank and sysiem will not accepd commands from keyboard), it may be necessary Lo
{orce the console to the diagnostic port,

T force console oulput te the diagnostics port:

1. Tnstall an ASCH lerminal to serial poril of the system.

2. Configure the terminal for 9600 baud, 8 bil, 1 slop bit, no parily.

3. Power off systern and disconnect the keyboard,

4, Power on syslem.

5. Toenter the Command Monitor, from the Syslem Maimenance Menuw, type 5.
The system displays the >> prompt.

6. To sel console environmenlal (o diagnostics, et the Command Monilor promept,
enier seteny console d.

7. Althe Comemand Monitor prompt, enter inil.
8. Power off the system and reconnect the keyboard.
9. Power on syslem,

The ACSTI terminal connecled 1o serial port | is now the system console.
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Booting the System

Manuzl booting from the PROM Monitor allows you 1o select e boat device and
the bool program. This enables you Lo boot the system using devices and programs
different from the sysiem disk and standard boot program.

To boot the sysiem manually, use be boot command in the Command Morilor and
the following syntax:

boot [-fn] devigelx,y,z) filename [argument]

-f

device

el

filehame

ArguRIent

Prevents PROM Momnilor lrom using bool program specified in
bocthle environmental (since defavll selling for bootfite points Lo
sash, -f optlion prevents system {rom loading sash)

Allows system to access disk drive, locate bool program and loads
it imlo system memory, but does not eXecule boot program.

Tndicates the type of boot device, Possible boot devices inclode:
dkse  SCSI disk drive (includes CD-ROM drive)

fpse  SCSitape drive

boolp Metwork

tpgie  VWME tape drive [QIC)

Specifies controller, device address, and parlition

X Selects the controller
¥ Selects the device address. Mote SCSI disks stari at 1
z Selecls pariilion where boot program is focated

Name of bool file being loaded by the PROM Monitor, Files
inciude:

sash  Standalone shell
fx Disk drive format and exercise utility
ide Integraied Diagnostics environment

See 1able on next page for a list of bootable files and their lecations
on the bool device for Indigo syslems,

Supplies additional instructions concerning the boot process. Two
uselul arguments include:

inilslale Specifies Lhe system init siate (also called mn level].
Use format rtitstale=», where x is the specified mn
[eve]. See table on page 3-8 for descriptions of
possible run levels).

showconfiz Displays the system configuration while system is
booling up. Use the formaal showeonfig=isirue
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boot -f dkse(0,6,8)5a5hIP12

CD-ROM: dksc(0,6,8)

H3000-based (IF12 GPU)

sashlPi2

boot -f dk=c(0,2,0)sash.1P12
boot -f dkse(0,7,0)s5ash.1Pp12

Tape (drive 1D 2} dkse(0,2,0)
Tape (drive ID 7): dksc(0,7,0)

R3000-baged (IP12 CPU)

sash.IPp12

boot -f dksc(D,6,8)ide. P12

CD-ROM: dksc(0,5,8)

R3000-based (IP12 CPLU}

ide.iP12

boot -f dkse(0,2,0)fx.IP12
boot -f dkse(0,7,0fx.1P12

Tape (drive 1D 2); dksc(0,2,0)
Tape {(drive 1D 7}. dk=c(0,7,0)
CD-ROM: dkee(D,6,7)atand

fxIP12

A3000-based (IP12 GPU)

boot -F disc({0,6,8)/stand/Ix.IP12

boot -f dkse(0,2,0)sashARCS

boot -f dksc(0,7,0)5ashARCS
boot -f dk=c(0,6,8)sashARCS

Tape {drive 1D 2): dksc(0,2,0)
Tape {(drive 1D 7); dksc(0,7,0)

CD-ROM: dksc(0,6,8)

R4x00-based (IP20 CPU)

sashARCS

bhoot -f dkse(0,2,0)ide.IP20
boot -f disc(0,7,0)ide.IP20
boot -f dkse(0,5,8)ida.IP20

Tape (driva ID 2); dksc(0,2,0)
Tape (drive 1D 7). dusc(0,7,0)

CD-ROM: dksc(0,5,8)

H4x00-based (IP20 CPU})

ide.IP20

Oparation

boot -f dksc(0,2,0)hx.ARCS
boot -f dkse{0,7,0)x.ARCS

Tape (drive 1D 2); dksc(0,2,0)
Tape (drive 1D 7): dksc(0,7,0)
CD-AOM: dkse(0,6,7)/stand

R4x00-based (IP20 CPU)

fx.ARCS

boot -f dks¢(0,6,7)/stand/fx.ARCS
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Ingige
Bun Levels
Run Leve! Descriplion
= Single user mode
a Syslem is shut down or in PROM Monilor mede
1 Sin.ghs user mode, this Is called by the s level
2 This is the nermal run level for multl user mode
3 Wulti-user mode (with network disabled)
4 Alternale run level for multi-user
5 Special run level for system admin uses
B Systemn reboot
3-8
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Standalone Shell {sash)

The siandalgne shel (sash) conlains commands used to perform sysiem

maintenance.

To boot sashs:

» Atthe »> prompt, use Lhe following format:

boot -f devicelx,y,z}filename

Use the bootable file zble on page 3-7 for the applicable device, file [ocation, and

filename,

« If lhe bootfile environmenial points 1o sash—typically locaied al dksc(0,1,8)—at
the >> promp, enter boot.

After you boot sash, the system displays the sash: prompt,

sash Commands

Use the help command to display Lhe Toflowing sash commands:

boot Boots specified program on specified device; similar Lo the boot
command in the Command Monitor,
Example; boot -f dksc(0,1,B}ide fe

cal Reads a file and displays it on standard oulpul device.
Example: cat dkae({0,1,0}fetc/passwd

copy Use to copy files or file systems; copies block by block.
Example: cp dksec{0,1,1}) dkeec{0,2.1}

g Executes the listed booted program inlo memory.

help Displays the sash commands and their syatax

insfall Loads the installation Lools

Is List files and direclories in the UNIX fle syslem.
Example: Is dksc(0, 1,0}

prinlieny  Displays the PROM Monitor environmental variable.

seleny Use (o set an environmental variable,

unseteny  Use to reverl a PROM Monilor environmental variable o its
previous value.

version Displays version of the PROM Monitor installed in system and Lhe
system's CPU Lype.
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fx

Fx is a formatting and exercise utility used for basic mainienance on disk drives,

Booting fx

A wariety of ways exisl 1o bool Ix.

‘To bool Ix from the system disk:
1. From the Command Monitor prompt (>>), enter
boot -f dkeci0,1,B}Ex

2, From the sash: prompl, enler Ix

To boot fx from CD-ROM:

1. From the Command Moniler prompt (>}, enter
boot -f dkec(®,6,8) filename

2. To book 1%, from 1ke sash: prompt, enter
dkec(0,6,7)/atand/ filename

Use the table on page 3-7 lor the applicable % file name.

To boot [x from 1zpe:
» From ihe >> prompl, enter
boot -f tpecix,¥, z}filename

Use the table on page 3-7 for the applicable X file location and file rame.

T hool Fx Trom Lhe network:

« Configure a hoot server {with altached CD-ROM or lape drive]) 1o provide
bootable files to a client sysiem on the network and Lhe configure the client so Lhal
it can boot Fx over the network.

MNole: Before configuring the boot server, make sure there is enough disk space
in the fusr file systemn for the Adist/Ga file.

« InIRIX 4.0.5F, fdist/sa i5 20 MB.
» InTRIX 5.2, Afist/ra is 28 MB.

3-10 @ Apex Compuler 4725
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On the boot server
1. Edit the Ausréetcdinitd.conf file. Al the IRIX system prompl, enler

vl fusrfetcfinetd.conf
2, Locate the [o/lowing line:

tfep dgram wdp wait puest fusr/fetc/tftpd tftpd -e boctpath
3. Edit the above ling 10 50 that bootpath is Auwlocalboot:

tfip dgram udp wait guest jusrietc/tftpd tftpd -s suersIocal/boot
4, Save and guil the Ausrerc/fnitd. conf hile.
5. Create g directory called Assnfiocal, Al the sysiem prompt, enter

mkdir fusriloeal

6. Inihe Asnlecal directory, create a subdirectory called best (by defaull, network
boolable files mus! reside in AusrdlocalBoot on the boot server). At the prompt,
enter

mkdir fusrflocalfboot
7. Wake a direclory called Ausrlocaloot/dist. At the syslem prompl, enier
rkdir fusr/flocal/boot/dist

8. Froma IR1X disiribution CD-ROM or 1ape, copy the Adiseda file {which contains
all bogiable files) inme the Aselocalbooefdist directory. Depending on the media,
do one of the following:

CD-ROM

a, Mount the beot server's CD-ROM on ACDROM,

b, Copy the hootable files 1o fusnlocalboot/dist. Al the sysiem prompl, enler
cp -r /CDROM/dist/ea fuer/local/boot/dist

Tape

« Copy the baotable files o fusrTocalboot/dise. AL the system prompl, enler
distep -vwr fdev/ortape fusrflocal/boot/dist "sa®

Eool server is eow configured so that client systems can boot fx over the neiwork.
Tn addition Lo [x, clients can also boot the standalone shell (sash) and the
Integraled Diagnostics Environment (IDE).
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On the client system

1.

o

To sel the netaddr environmental (in the FROM Monilor) using the client's
Internel address, at the >> prompt, enler

petenv netaddr ipaddress

To set system to ignore installed media device (even if the cliend has no media
device], at the >> prompt, enier

seteny tapeless 1

To create a varable iat points to the boolable files in the Aselocalboot/dist
directory on the boot server, al the >> prompt, enier

setenv tapedevice bootpl)serverhostname: fusrflocal/boct/dletfea
T boot [x over the nelwork, al the >> prompl, enler
boot -f£f §tapedevice(filernam=)

Use the 1able on page 3-7 for the applicable X filename.
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Cpasation

Running 1x

Afler using one of the gbove methods 1o boot %, the system displays the following
messape:

Currently in safe read-ocnly mode

Do you require extended mode with all cpbtions available wikh all optlonz
available? {no}

1.
L

Enter ¥y

Atthe fx: rdevice-name® = {dksc] prompl, enter ihe device name
you wanl 1o Tormat or press <Relurn> to use device in parenthesis.

Atthe £x: ctlrcd = (0) prompl, enler the number of the device's controller
or press <Return> 1o use the controller number in parenthesis.

Atthe fx: drive# = (1),enter the number of ithe device or press
<Returic> Lo use the number in parenthesis,

The system displays the fx menu and {4> prompi:

..... please choose cne {? For kelp,

x>

. ko guit this menu)-----

lexilt [dYebug /s [1label/ [2]lute

[bladblocks [exe]lrciges [TlepasTitiony [flarmat

Running fx in IRIX

Ix is also available when the IR1X operating system is running. Use the following
command 1o start fx in a read-only mode.

Mole: To use [x in IR1X, you musl be logged in as rootl,

TFo starl Ix in IRIX:

L

Al the IRIX root prompt, enier fusrfbinTx,

The system prompis you Lo select the device name, the controller number, and the
drive ID numnber.

Seleci the device name, 1he conlroller number, and the drive 1D number,

Afler displaying a waming message and the manufacturer and manrufacturer’s
madel oumber of the selecled drive, the syslem displays Lhe fx> prompt.
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fx Commands

fix offers the oflowing commands:

exit

debug

Tahel

aulo

badblock

Exits [x. During an fX session, a copy of all disk kabel infermation
is maintained in memory. When you exil, you have the eption to
write 1his inFormation 1o disk if you have made any changes lo the
buffer. When you exit, fx will ask if you want to re-crealé the drive
label.

Provides capability to read, write, and dump blocks of data. Debup
is used-primarily for engineering and manufacturing (pot nesded
lor field service).

Enables ¥ou 1o do various tasks to a disk drive Jabel. You can use
label to read the disk’s existing Iabel or creale a new tabel using
defauli values.

Note: [Labeling the drive destroys existing dala and files in the
volume direclory,

The fabel command coniains {foor sub-commands;

show Shows exisling contenls of disk label. The show command
conlaing a number of sub-commands.

syne  Wriles label in memory buffer 1o disk.

set Contains sub-commands thai allow you lo chanpe various-
drive information such as bool information, drive
parameters, and partilion,

creale Conlains sub-commands that allow you 1o create a defauly
8GI label, which includes parameters for boot
information, drive parameiers, and default paritions.

Creales the SGI disk label and lormals the disk. Avio is a pood
choice for Tormaiting a virgen disk drive,

Allows you o access or raanipelate the bad Block list contained in
the disk Yabel on ESDI disk drives. For SCST drives, you can only
display the bad block list,

For 5CSI disk drives, only the folfowing bad block commands are
available:

adbb  Add new bad blocks to badblock list in bufler
showbb  Display badblock list from buffer
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exercise Oiters a variety of disk exercises. After formatling the disk, use
the exercise function (o find bad blocks, If a bad spot is detected
during an exercise, the head and cylinder location of the bad spot
is entered inlg a memory bulfer. When you exil (%, you have the
opticn to re-create the disk label, which will assign an allemative
track lo a bad spat.
The exercise commands perform the [ollowing functions:
butterfly  Performs butterfly exercise
. errlog Prinl error log
random Performs random seek exercise
sequential Performs sequeatial test
sloponerror Sel to siop exercise when error ocours
sellestpat  Seis lest pallem for exercise
showlestpat Prints dala 1est paltern
complele  Performs complele readfwrite test
reparlition Use 1o repantition 2 disk drive. The [ollowing sub-commands are
available:
rooldrive  Use lo repartition & drive that will be vsed as the root
drive,
optiondrive Use 1o repartition a disk drive that will not be used ag
Lhe root drive.
resize Use Lo repartilion a partition on a disk drive. When
you wse resize, other disk partitions are adjusied to
accommadate the changes,
exper Use lo manually set partition sizes and types.
Nole: Repartitioning the drive can destroy dala,
format Formats the disk drive, Use 1o format (he entire drive or sections of
the drive. Formarting the disk drive destroys any existing data that
resides in the volume header of the disk label §such as sash, fx, and
IDE).
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Formatting and Labtellng a System SCS1 Disk Drive

To formai ihe disk drive:
1. Bool fx fsee page 3-10 for procedures for booting ).
2. At the extended mode prompt, enker y.

3. At lhe device name, controller #, and drive# prompis, select the appropriale
values,

4, To select the format command from the fx matn menu, enter .
The systemn will prompl you for which drive parameters [o use.
Nole: When formatting an uoformatted drive, use the defauli drive paramelers.
5. To select the current (defauli) parameters, press <Retern>.
The system displays the prompt, “aboul to deslroy data...ok?"
6. To format the disk drive, al the “...ok" prompt, enlter yes.
The sysiem lommals the disk dove; when format is complete, system returns Lo X
main menu.
To fabel the disk drive:
1. From the {x main menu, ai the x> prami, enker 1.
2. To create a label, at the fxflzbel prompt, enler c.
3. To create a complele label, al the Mxfabelfcreate promgt, enter a.
The system creates the new label.

4, To go back up Lo the labet menn, at Lthe xfabel/create prompt, 1ype . . and press
<Relern>,

5. To wrile (sync} the new label to the volume header of the disk drive, al the
[xflabek> prompl, exler sy.

The syslem writes the label 1o Lhe disk drive and displays the message,
“wriling tabel info 10 dksc(D,1, )"

&. To exit Ix, at the {x/label> prompt, enter .fexit.

System relums Lo the System Maintenance Men.
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Formatting, Labeling, and Repartitloning a Second SCS1 Bisk Drive

To format the disk drive:

1. Boot fx {see page 3-10 lor procedures for booling fx).

2. Althe extended mode prompt, enter y.

3. Ateach of the device name and controller# prompts, select the appropriate value.

4, At the drive# prompt, enter the appropriate drive [D. {Drive 1D 1 is reserved for
sysiem disk drive).

5. To select the larmat command from the Tx main men, at the x> prompt, enter £,
The system will prompl yoeu for which drive parameters 1o use.

Notez When formatting an unformailed drive, use the default drive parameters,

6. Ta select the current (defanlr) parameters, press <Relurns.
The system displays the promopl, "aboul 1o destroy data..ok?

7. To format the disk drive, al the "'...ok™ prompl, enler yes.
The system fommats the disk drive. When {ormatl is complele, syslem retums b
fx main mem..

To lake! and repartition the disk drive:

1. From the {x main menu, at the > prompi, entes |

L, Tocreale 3 label, at the Pulabel prompt, enter e,

A. To create a complele [abel, al Lthe xflabel/create prompt, enter a.
The sysiem creates the new label.

4. To po back up 1o the main menu, al the Bolabelfereate prompt, type .. and press
<Relurn>.

5. Torepariition ihe drive, af the fx> prompl, enter T
The system displays the current partition table and the repartition menu.

6. To repartition the drive 45 an oplion drive (non-system drive), al the
Trirepariition prompt, enter 0.

System displays messape warning thal existing data will be lost when drive is
reparlitioned,

7. To repartition the disk {and lose existing data), at Lhe Continue? prompt, enler ¥.

Syslem repartitions disk label, wriles the label 1o the velurne header, and displays
the pew partition table.

8. To exit fx, at the ffabel> prompl, enter .. fexit.

System returns to Lthe System Mainenance Menu,
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Exercising a Disk Drlve

1. Boolfx fsee page 3-19 lor procedures for booling fx).

2. At the exfended mode prompl, enter y.

3, Al the device name, controller #, and drive#, select the appropriale value.
4, To select the exercise command, from the f2> prompi, enter exe.

The system displays (he exercise subcommands,

fx> ana
----- please chnocse ocne (? Lor helwn, .. to guit this menul-----
[blutberEly {rtandom [sL]lop_an_error |sh]lowtestpat

[elrrorkocg [segluential [s]etbeskpac foeiomplets

fxfexercisex

5. To rm a test, a1 Lhe ofexercise prompl, enter the command or the lest you want
Lo run (See page 3-14 for a description of the exercise lests),

When the lest is selecled, Lhe system will promp you for a modifier (delaulL
modifier is read only). The available modifiers are

» [rd]-only: Read only; a read-data command will check for read - complele.
e [ro]-cmp: Read and compare; syslem campares two disk read commands.

» [sleek: Seek; performs a seek and reed command 1o every disk block. {This
test takes a long lime lo complete.)

= {wr-ojnly: Wrile enly; write comemand looks for a wrile complete.

o {wr-cmp: Wrile compare; write command followed by a read and compare.
6. To select a modilier, a1 the promp, enler the command for the modiler.

The syslem runs the test. Note thal the syslem ignores the badbtock list.

7. To display Lhe error log after the 1es| is complete, al the ffexercise> prompt,
enler e.

8. To exil fx, al the fafexercise> prompt, enler . Jexit.

The system returms to the System Mainlenance hMepu,
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Adding to the Bad Block List
If [x discovers a bad block on a disk drive during an exercise, you caa use fx to add

the block to the disk"s bad block list,

To add a bad block Lo the bad block list

1. Boot %, See page 3-10 for the precedures for booting M.

2. At the extended mode promp, enter ¥.

3. Al the device name, controller #, and drive#, selecl the appropriste values.
4. Select the bad Block comnand. At the x> prompl, enler b.

5. Select the addbb {add new badblock 1o badbloek list) command. Al the
Pubadblock> promp, enter a.

The system prompis you for a bad block number:

please enter a bn from 0 Lo ooy
fx/badblock/addhl;: acd badblock:

6. At the prowmpt, enter the bad block number,

After you enter the bad hlock number, % attempls Lo save the data. The system
then redisplays the add badblock: prompt.

7

8. When finished adding bad blocks, exil the addbb utility. Al Lhe add badblock:
Frompt, type » and press <Relurn>,

Repeat step 6 1o add additionat bad blocks.

The system displays the Mfbadblock prompt.

9, Exit fx. Al the f/badblock> prompt, enter .Jfexil.

The systern refumns Lo the Sysiem Maintenaoce Ment.
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Identifying Disk Drives
Use the Ix wtility {from the PROM Monitor or from IRIX) to identify the
manulacturer and manufacturer's model number of the disk drive(s) installed {n the
syslem.
To identify a disk drive
1. Boot Ix. See page 3-10 [or the procedures for hooting Ix.
2. Atihe exlended mode prompl, enter y.
3. Atihe device name, controller #, and drive #, sefect the appropriale values,
4, Al the fx> prompl, enter Iabelfshow/all,
The system displays detailed information aboul the disk drive,

5. To exil x, at the x> prompl, enler exit.
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Integrated Diagnostics Environment {IDE})

The Integraled Diagnostics Environment {TDE) for Indigo systems is comprised of
a set of manufaciuring lests that field service personnel can use to troubleshootl
hardware problems 1o the FEU level.

1EE can be run from the graphics console or the diagneslic console.

Running IDE
The IDE t2sls can be run in iwo ways:
» Castomer or Silent mode
To run the IDE dizgnostics in ihis mode:
» From the Syslem Maintenance Ment, select 3,

The system runs all appropriate 1esis and then displays a pass (*no failures™)
or fail {Melecironics module failure™) messape.

Ta interrapt these tests, lype <Ciri-c> and then <Relurn,
« FE or Verbose mode
Ta run the IDE diagnosiics in this mode,
» Toboot IDE [rem heotable media, from the Command Monilor prompt, enter
boot -£ devicefx,y,z}filename

Use the bootable file iable on page 3-7 for the applicable device, file locatian,
and filename,

When [DE is booted, the system displays the ide>> prompt.

s Toboot IDE from the disk drive, at the Command Monitor prompt, enter
ide fa
The sysiem displays the ide>> prompt.

When IDE is execuled in either mode, il automatically mwns the processor and the
graphic subsysiem lesis,

To interrupt these tests, type <Clrl-¢> and then <Relurn>,

IDE Error Messages

You may see the following emor messapes:

ER3RCR: failure detected in the Electronics Module (CPY] .

ERROR: Failure detected in Electrenics Module [bitplane expansicon).
ERROR: Fallure detected in the Electronica Hodula (Z-buffer).
BRROR: Failure deteckted in the Blectronics Kodule (PRI,

ERRDR: Fzilure deteckted in SCEI {0, 6).
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IDE Commands
To display a list of IDE commands, al the ide>> prompt, enter help.

exit Exits IDE.

hinv Displays list of hardware confipured in system.

prinfeny  Displays cument settings for PROM envirenmenial.

version Displays version of the IR1X operating system installed and the
system’s CPL) 1ype.

andio Tests the audio hardware.

fpu Tests the floating point unil.

help_mem Displays a map of the memaory slots,

memtesl  Tesls main memory.

scsi Tests all connected SCST devices.
X5Cs1 Exercises all connected SCSI disk drives.
repeat Loops a lest continmously or 1 limes,

report Changes the reprort level,

ipi2 Tests the IP12 CPU {R30¥)-based systems), memory S1hMs, and
SCS1 devices.

ip2d Tests the IP20 CPU (Rdx)-based syslems), memory SIMMs, and
SCEI devices.

gr Tests the GR2 praphics board, V&2 video memory, ¥B1.1 video
builer, and the ZB4 Z buller card.

Igl Tests the LG2 Eniry Level graphics board.

Idram Tests parity on address and data bits on the first four megabytes of

SYSIET MEMmory.

dram Tests parily on address and dala bils on system memoery above first
four megabytes,
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Testing Power Supply Voltages

Use a digital voltage meter (DVM) and the SCSI power conpectors {see disgram
below for pin-out) in the drive bays, to test power supply vollages for Indige
syslems. Replace power supply if voltages are not within tolerances,

GND GMD
. -
Fin 10— |& 2 ——— Pin6
25| +—— Pinn
Yoltage Pin-Out Tolerance Reference
+12 1 +- By GND
+5 2 +f- 15Y GHND
GO 8,7 A M

To Lest +5 and +12¥ power supply vollages:

1. Shot down the operating system,

2, Tum off power te the system.

3. Remove any devices ftom the op and middle drive bays.
d,

Remove the shell between the top and middle drive bays by pressing in on the
retaining tabs on ezch side of Lhe bay and Yiting the shell ool

5. Power-on the syslem,

6. Attach the ground lead of the DVM o pin 6 or 7 of Lhe SCSI power connectar in
the middle drive bay,

T. Tolest the +12V, altach the hot lead of the DV 1o pin 1 of connector in lop
drive bay,

8. Totest+35V, aitach the hot lead of the DVM 1o pin 2 of conanecior in lop drive bay.
9. When finished testing voltages, power-off (he system.
10,11 necessary, replace the power sapply.

11. Reassemble drive bays and reinstall devices.
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Rebuilding the Kernel

If the system does aol boo! or the boot process hangs, the problem may be caused
by a corrupled kermel, Use the following procedure ag a quick way to rebuild the

kernel,

To rebuild fhe kernel:

1

L

Enter Lhe Installation ufility. At the System Mainlenance Menu, click on Lbe
Install System Software jcon or Lype 2,

Syslem prompts you to select a media device and to Install media,

2. Start the Administrative Command vlility. AL the Inst> promgpt, enter admin,

Stant a UNIX shell. Al the admin> prompl, enter sh,

4, Change 1o the /foet direciory. At Lhe #> prompt, enter ed roct.

Note: When in the UNIX shell in the Administrative command utility, the freef
directory is the / directory when the syslem has baoted and is running IRIX.,

. Rename Lhe kernel. Al the #> prompt, enter my anix unix.copy.

Exit the shell. Al the #> prompl, enter exit.
Exit the Adminisiralive Command ufilily. Al the admin> prompt, enler exit.

The system executes ihe exit commands and displays varions messages.

. Reslart Lthe systemn. At the “Ready to reslart the systemn. Reslan? prompl, enter y.

Reslarling the system causes a new keroel 1o be built, The syslem uses the new
kernel to boot.
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Section 4—Troubleshooting

This section contains Aow charts for isclating failing field replaceable units (FRUs)
on Indigo sysiems,

Systerm power problems
System laull during power-on
Graphics problems

[RIX boot problems

Hang or panic errors

Inmermittent emors
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Master Troubleshooting Flow Chart

Depending on Lhe specific type of error, the master Aow chart will point o the
appropriate flow chart and page nurber,

Is LECk llmingted graan?
15 the fan unaing?

LED blinks yelow far 30
seconds whila POSTS are
runnmg. Does faull LED
stay an? Is g1 ey
message displayad on tha
menier?

Dicas rmoailor scresan clear
and then dsplay a biue
background? 1s the taxd
lagible and whita?

[xes systam boal and
disp'ay |[AMX ralease
rmassaga?

Boes syslem hang or
panis during or aler
beanng?

I: Sar :I

Powes-an
syslem

Syslem powar preblemns
[se2 ppga 4-3]

Systern {aut on powerup
[see page 4-4)

Graphics subsystem
preblems (sea page 4-7)

IRiX koot prohlems
{see pzgpa 4-9)

Syslem hangingfpanicking
(5e paga 4-11}

Imemitent grars
[see paga 4-12)
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Troubfesheoting

Flow Chart A—System Power Problems

15 input volage wilkin
soecilicatian?

TSV = MW o 132¥
230V = 160 1o 230V

18 e {&n aunning? Il 1he
tan is not juming edthar
you have kst 1ka 12 volis
or you hava & bad fan,

Is auipud walage wilhin
spacification? Sea
Seclicn 3, page 3-22 lor
msbuclions far checking
1 o pul wollages.
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Imferm sustemar thal
inpa voliege is oud of
spacifsalion

Replace 1ba power
supply
Reglace pawar supph

Il audpait veages ara
goed, bocd PROMs
are probably bad;

raptace GPLF board.




All PQETs should be
camplated within 30
sacordds of powedng on
sysiem,

First saries of POSTs tesi:
= Sarial port 1

» Firsl 4K of memaory

= Inlarup mask

= Graphics subsyslam
ITsyslem displays
“Aurnirg Powar-on
Diagnoslics messaga®, it
has passad lirsl sedies of
1ests,

Did systern pass firsl
sarias af lasts?

Second saries ol POSTs
best:

» MEmony pariy

» Kemory cache

» Ethemsl

= SCS1 devices

I & failure oecurs, 1he
sysiem displays 4
diagnostics Failed
MESSARE.

Dpas syslom pass secand
sefias of 1esks?

Fleld Servies Hendoook for 86|

Flow Chari B—System Fault on Power-Up

Solid faul
{yallowy LED

Ma
Pass firsl
safias of POSTs? Sae paga 4.5

Yes

Syslem has passed
POSTa

Pess second

safas of POSTa? See page 4.5
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Troubleshooling

Table B1--System Falls First Serles of POSTs

When a failure occurs in (he Krst series of POSTs, the system displays error
information on an ASCI terminal connected to the diagnostics pord (serial port 1)
system displays error message indicating Lhe test that failed.

See table below {or decoding the diagnostic messages and CPU LED status.

Blagnestic Message Failing FAL

DUARAT test failed CPU Beard

Walking bil memory Yesl failed Mermaery SIMM

Memory address uniguensass test Mermory S1hshd

Tatled

Graphiss tesl lailed See page 4-7 fo
isolatelailing graphics
FRLU.

Inlermupt mask lest failed CPU

Mo messages displayed on kerminal,

but CPLU LED blinks for mara than Memory SIMM

30 seconds

Mo messages displayed on terminal,

bul CPL LED remaing it for mare CPU

than 30 seconds
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Tahle B2—System Falls Second Series of POSTs

When the system faifs a test in Lthe second series of POSTs, a message is displayed
an the graphics console. See the table below for error messages and ihe
correspanding lailing FRU,

Conscle Errcr Message Failing FRL

Hardware failure defected in parity GPU board
mechanism kasl

Hardvrare failure delecled in dala CPU board
cache or insfruction cache test

Hardware Izilure detected in etherne! CPU board
controller loopback last

Drevice # failed sell-fiagnosiics test 505 device or GPU board (See note)

Device # failad DHAS fest SCS1 device or CPU board (See note)

of no keyboard Keyboard or keyboard cable

Nole: When a SCSI device fails, always check jumpers and lermination before
replacing device.
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Flow Chart C—Graphics Subsystem Preblems

Troubleshooting

Boxes on right side of chart state possible problem areas and then [ist a set of Lest
numbers. See Table C1 on next page for roubleshooting procedieres corresponding,

1o lesi umbers.

Is Esplzy out of foces or
wreng coloe, even though
you cansgad it?

Is dsplany ot ol syme?

15 Ihe monilor Hank?

|5 the moaitar dsplayang
warlical lines over nommal

dispay?

Dloes the systam hava
display protlems whan
running IRIX?

©

Prablarms in
IRIXT

Possibla faiuras:
» LG2, GR2
Ses1,2,3,4

Passible fatures:

» Video cable or
menitar

a LE2, GR2

Ses 1,3, 4

Passibla falures:
w LG2, GR2
Saed, 4

Passible failuras:
» GRZ oryiz
Sas4

Posslble faikires:

= fpplication

» Corupled kemal
» Any graphics FAL
Seed, 5,6

2 Sep 4
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Table C1—Troubleshooting Graphles Subsystems Problems

Possible
Test Procedure Failing FRU
« Check monitor cables
1 « Rolzle Ihe RGB cables Cables
« Replace, cables.
2 « Check maniter termination, lasl deyice in video Operator errar;
siring must be erminated. bad lerminalion
3 » Check monitor Monitor
« Attach known-good monitor to sysiem
4 1. If graphics consele is not functioning, force
the console to lhe diagnostics port (See Any graphics
Seclion 3, page 3-5). beard in
2. Pun IDE in FE mode 1o iesl the graphics sub- subsyslem
system (See Seclion 3, page 3-20)
S » Aun the graphics demos or customer’s Graphics or
application CPL board
B » Reinstall IRIX Bad file system
4-8 & Apex Compuler 4095
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Flow Chart D—IRIX Boot Problems

Problems with the following can resull {n the system not booting:

CPU
Memory

Syslem disk drive

Standalone shell (sash)

Carupied file syslem

Noie: Before proceeding wilh the Qo chart below, re-seal all cabiles, boards, and
devices.

Can 1he syslem sea the
SCSIl davice(s) rom iha

PROM Cammard
Monitar? [use hiny
command]

= FAa-58ai or replace
tables

=« Aa-seai or raplace

devize(sh

See
devicas?

Cen you beol sash [rem
sk 7 [AL1ha >» pramat,

entar sazh)

Boot sash?

See page 4-10

Aasel sysiem. Te aner Command Maniler,
al Sysiem Maintanence meny, Iypa 5, To
anler single-user meds, 8l >> prompt,
emer single

Doas syslam hang ar

paniz afiar enlerng singla-

user made?

Ses paga 4-11
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Flow Chart D1—System Cannot Boot sash From System Disk

Atlernpl 1o boot sash from loedebla madia

[CO-ACH or lape). Bae Seclion 3,

papa 3-9 or nfarmetion abau baaling
* sash,

Etoas syslem bool sash?

H Iha systern will koot from
laadabka media bid ne
Pram sysiem disk, rsa fx 1o
check disk {To run fx, ses
Seclion 3, paga 3-32). |s
the disk working praperdy?

I systarn disk tests akin
1, the system file syslem
may ba corupied. Reload
oparaling syslem fom
media.

Did the cperating sysiem
relcad fail?

4-10

~ YE5
Does inslall
faif?
Yas

Repace CPL boand

Raplace disk drive

Replace dsk diva

& Apex Compuler 485

" A

Figld Sandce Handbook for SGI

Troublasheoting

Flew Chart E—System Hangs or Panics
Use chart to roubleshooting system that will not boot single or sult-use IRTX.

Aun IDE 1o 1esi CPU and
memary. Deas IGE fail?
<Sea Sechan 3, paga 3-29,
for irdeemnation about
nmming I0E.

Dcas IDE
losis {ail?

Replaze failing FRL
[CPU, memory]

| I
1, Bral 5ash (S8 Sactfon 3, paga 3-4)
2. Frem sash, cal the sysiem kg
{cat dhsci0, 1,6 admdS Y SL0G)
4 Leak for gTor messagas in the Sysiem
Ieg.

r

Freem sash, stan e insiad utlity
[sash>>Insdall). H yow czn sian ha insal
tocls wahout an emroy, Whdre is 2 sofiwana
prabfem,

» H sysiem displays:

Were 1hare ames in
SYSLOGfils? Did systam
gararale errors whiks
slgring irstall ulilily?

» ‘Memory Pazity arrar”,
raplaca mamary

» “dkscOd1sD () Qui ol
space”, oo is full

= ‘Cait ol swap"”,

increasa swap spaca

I you s1i1 hava sa sottware
poblem, rebud lha
kemel, To rabuild kemal,
sea Seclien 3, ppge 3-24.

Does new kemal

fix problem?

Systarm gk

H problem persists, -
inslall UMK (Rairsial
“ened” fram inslal 1oalsy,

Hnew eoel dees nod P
preblem, ra-install all
IRIX
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Flow Chart F—Intermittent Problems Section 5—Field Replaceable Units

This section contains a list of field replaceable units (FRU)s for Indiga syslems.
Also inchuded is a description of $GI’s part numbering nomenclature.

Part Number Nomenclature

SGY’s pard pumbers identily four types of basic syslem componenls.
« Printed circuil assemblies (PCAs)

1 yow have ral datarmined whal is
cawrsTig the problem, try 1he Iollowing i i ird-
ot + Peripheral devices {ofien third-pariy)
« Assemblies
» Cable Assemblies
L
1. Or;;rrdiﬁa svslerr:s,dmak: sura the sysiem Printed Circuit Assemblies
cacdng fan mauntad iniha pewes suppty is
runring. Part mumbers for printed circoit assemblies (PCAs) such as CPU boards {without
2. ':LE;E:: ;ff’i:;::ﬂﬂs to check powar supgly daughler cards), daughter cards, 140 boards, memory boards, graphic subsystem
3 Have inpul pawer chacked for naise or spikes. componenis, and SIMM madules or other basic circuit board 1ake the Tollowing
< 3iress 1es] sysiem by Backing 1ha caoling lan, format:
Do nad nun syslam for mora than 15 minwies
wilhoul coctng fan. j?!; H
£ ?fhenslrm lasling ke sysiem, be sirre thal tha - i ;
inducad Failure is 1he same or simil 1o original ) Denatas FCA Dencies cptians
problem.
Did you comract tha
problem?
you did netcomc 030-xXxXX-XXX
preblam, rapeal Pretlem found
Iroubleshosting procedurs, and corractad?
slaring at masier Aow ;
charl {paga 4-2} |

Denoies part

For basic PCAs, the first three digits are “030.” The second four digits are unigue to
the particulas part and rarely change. The last three digils usually denote options
and will change during the part’s life cycle.

4 5.1
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Perlpheral Devices FRU List—Indigo Systems

Devices such as raw disk drives, 1ape drives, CD-RCM drives, power supplies, and

monjtors prrchased by SGI and then configured inte systems are identified by a . CPUMemory (A3000-based systems}

seven-digit number beginning with “8*,
FAU Humber Description

Oxxxxx X 020-5044-00x PCA HP1 33MHz IP12 CPU

030-8118-001 PCA HP1 33MHz IP12 GPU

This seven-digit number is different from the manufacturer’s part mumber. 030-8042-00x SIMM 2MB
030-8072-001 Sk AMBE

Assemblies

PCAs or peripheral devices configured togelhter or canfigured with additional parls 030-8054-00x SIMM 8MB

such as mounling brackets or cables are called assemblies (“ASSY" in part

descriplions). Assemblies are identified 8 part number that is completely different

frama the individual PCAs or peripheral devices thal comprise an assembly. CPU/Memory {R4x00-based systems)

Part numbers for assemblies Lake the following format: FRU Number Description
01.3-8530-00x PCA ASSY HP2/PM1 S0 OOMHZ 1IP20 CPU

Darmles assarnbhy Daroles oplians . .
i i 013-9117-00x PCA ASSY HP2/PM2 TE/150MHz P20 CPU
030-B086-00x PCA HP2 CPU MOTHERBOARD
O13-xxxx-XXxXX 030-8097-00x PCA PM1 50/100MHZ CPU DAUGHTER CARD
030-8116-00x PCA PM2 75/150MHZ CPU DAUGHTER CARD
901EB23 SIMK 16ME
Dencies par aQ1 6824 SIMKM 3Z2ME

9016821 SInK sMB

An assembly part nuember is similar 1o a PCA parl number except that the first three SIMM BMB

digits are “013”. Assemblies include CPU boards with daughter cards, entire 8016820

graphics subsystems, and disk and (ape drives with sleds and cables.

Cable Assemblies

Part numbers lor cable assemblies such as power harmesses, video cabies, and SCS1

cables begin with “0M8™.
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Graphics Monitors
FRU Number Description FRU Number Deseription
030-B117-001 PCA GR2 wf 1GE7s GRAPHICS MOTHERBOARD - 9330800 MONITOR 16"
030-8122-001 PCA GR2 wf 2GE7s GRAPHICS MOTHERBOARD J‘ 9330840 MONITOR 15
030-B058-005 PCA GR2 w/ 4GE7s GRAPHIGS MOTHERBOARD 9330830 MONITOR 16" HIGH RES MULTI SCAN
030-8112-00x PCA IEV1 GALILEO VIDEQ 9330813 MONITOR 16 MULTI SCAN
030-8077-00x PCA LG2 BASIC LEVEL GRAPHICS BOARD 9330814 MONITOR 76 MULTI SCAN
$30-8094-00x PGA LG2X2 DUAL-HEAD BASIC LEVEL 9330841 MONITOR 167
030-8095-00x PCA SRV INDIGO VIDEQ S330811 MONITOR 18° AUTO SCAN
(208055000 A VB1.1 VIDED BOARD 9330812 MGONITOR 19" AUTC SCAN
030-8113-001 PCA VB1.2 VIDEG BOARD 3330818 MONITOR 19” AUTO SCAN
030-8059-00x PCA VM2 VIDEO MEMORY MODULE 9330810 MONITOR 187 DUAL
030-8060-60x PCA ZB4 Z-BUFFER GARD ; o
Cables
Drives FRU Bumber Description
FRU Number Description 018-8085-001 CBL ASSY KEYBOARD {MINI-DIN)
2420813 DAIVE 138 SCS1 QIC TAPE DRIVE 018-B0SE-001 CEL ASSY SCS| (INTERNAL}
013-B451-001 DAIVE ASSY 1.2GB 3.5° DAT TAPE DRIVE : 018-8124-001 CEL ASSY SCSI-1 7O 3CSl-2 2M
013-8450-001 DRIVE ASSY 1.44MB 3.5" FLOPPY DRIVE ©18-8105-001 CBL ASSY VIDEOC 13W3 TO BNC
013-8741-001 DRIVE ASSY 1GB 3.5' DISK DRIVE 018-8084-001 CBL ASSY VIDEO RGB 13W3
013-8042-001 DRIVE ASSY 1GB 3.5 DISK DRIVE
013-8448-001 DRIVE ASSY 238MB 3.5" DISK DRIVE
013-B454-001 DRIVE ASSY 400MB 3.5" DISK DRIVE
013-8758-001 DRIVE ASSY 500MB 3.5" DISK DRIVE
9410819 DRIVE CDROM 800MB SCSI
9410828 DRIVE CDROM 600MB SCSI DUAL SPEED
5.4 ® Apex Gomputer 4485 . 8 Apex Compuler 495 5-5



Other

FAU Number Deseription

D30-8050-00x HBF1 BACKPLANE

915080 KEYBOARD ALPS

9150800 MOUSE ALPS [MECHANICAL)
2430810 POWER SUPPLY 210W
9420812 POWER SUPPLY 250W

HEE0E1 3

TERMIMATOR 50-PiN CENTROMICS
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