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Figure 8-12. 8mm Tape Drive Removal
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Remove Floppy Disk Drive
1. Disconnect the SCSI flat ribbon cable from the floppy disk drive.
2. Disconnect the power connector from the floppy disk drive.
3. See Figure 8-13.
4

. Remove four TORX screws and remove the floppy disk drive from the front of the
peripheral drawer.

Warning Do not mix these screws with the system chassis screws. You will damage the
g floppy disk drive if you attempt to mount it with the system chassis screws.
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Figure 8-13. Floppy Disk Drive Removal
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Remove Internal 3.5-inch Disks

1. See Figure 8-14.

2. Disconnect the SCSI flat ribbon cable from each disk
3. Disconnect the power connectors from each disk.

4. Remove eight TORX screws and remove the two disks from the disk carrier.

Warning Do not mix these screws with the system chassis screws or the DDS support
screws. You will damage the disk if you attempt to mount it with the system
a chassis screws or the DDS support screws.
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Remove Power Supply

Warning Shock Hazard. Do not attempt to power-up the power system outside the
system chassis. The power system requires a load and a VON_L enabling

g signal to operate.

Caution The rear connector on the power supply plugs into the backplane. Be careful
that you do not twist the power supply and damage the backplane power
# connector.
Note You must remove the peripheral drawer before you perform this step.

1. Disconnect the power cord from the rear of the cabinet.

2. See Figure 8-15.

3. Remove two TORX screws and gently pull the power supply one quarter of the way out of
the cabinet.

4. Disengage the DC On/Off power cable from the cable clamps on the side of the peripheral
drawer.

5. Disconnect the DC On/Off power cable.
6. Pull the power supply out. This may require force.

Power Supply Control PCA Connectors

Refer to Figure 8-16 to identify the connectors on the power supply control PCA.
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Figure 8-15. Power Supply Removal
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Figure 8-16. Power Supply Control PCA Connectors
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Remove Filler Panels

N

. Loosen the upper and lower captive TORX screws and remove the filler
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Remove 1/O PCAs

4

1. See Figure 8-18.
2. Loosen two captive TORX screws on each I/O PCA bulkhead, lift two extractor levers, and
remove each I/O PCA.

3. Remove the two-board adapter by firmly pulling straight back.
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Figure 8-18. I/O PCA Removal
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Remove Multifunction 1/0 PCA
1. See Figure 8-19.

2. Loosen two captive TORX screws, lift two extractor levers, and remove the Multifunction
1/0 PCA.
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Figure 8-19. Multifunction 1/0 PCA Removal
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Remove Rear Bezel

ee Figure 8-20.

1 Con
1. Jce

2. Remove six TORX screws and remove the rear bezel from the cabinet.
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Figure 8-20. Rear Bezel Removal
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Remove CPU Card
1. See Figure 8-21.
2. Lift the two board extractor levers and remove the CPU card.

3. Place PCAs in anti-static containers and set aside.

Caution Do not stack PCAs on top of each other. Severe damage can occur to

“ components.
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Figure 8-21. CPU Card Removai
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i. Figure 4-8 shows Memory PCAs on the backplane.

2. Tilt the Memory PCA and lift it from the backplane.

L
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Remove Backplane

Note You must disconnect the power supply from the backplane before you perform
this step. Pull the power supply out about one inch.
i

Remove the I/O PCAs, CPU card, and Multifunction I/O card from the backplane.
Disconnect the internal SCSI flat ribbon cable from the backplane.
See Figure 8-23.

Ll S

Use a flat-blade screwdriver, lift each leg of the left backplane retaining clip, and remove
the clip. The clip is labeled LEFT. The hole in the left clip is used to align the adapter.

5. Use a flat-blade screwdriver, lift each leg of the right backplane retaining clip, and remove
the clip. The clip is labeled RIGHT.

6. See Figure 8-24.

7. Lift the backplane from the alignment tabs and remove it from the system cabinet.
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LG200185_020

Figure 8-23. Backplane Retaining Clip Removal
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Figure 8-24. Backplane Removal
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Remove Left and Right Side Panels

o
-4,

[0}

See Figure

fu—ry

Remove two chassis screws from the front of the right panel.
Remove two chassis screws from the rear of the right panel.
Lift the panel up and then lift away from the chassis.
Remove two chassis screws from the front of the left panel.

Remove two chassis screws from the rear of the left panel.

NS oA o

Lift the panel up and then lift away from the chassis.

Note: Screw hole locations indicated by arrows

LG200185_025

Figure 8-25. Left and Right Side Panel Removal
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Remove Light Pipes

1. See Figure 8-26.

2. Gently press down on the locator tab at the front of the light pipe to release the light pipe
from the chassis.

3. Slide the light pipe to the rear and then lift out of the chassis.

DC ON/OFF
Power Cable

S k 5 !
Eaz/ >
Light Pipe
Locator
Tab
ON/OFF

bce030 .
W Switch

Figure 8-26. Light Pipe Removal
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Remove DC On/Off Switch
1. See Figure 8-27.

2. Using a pair of small needle-nose pliers, bend the four tabs on the switch retainer bracket
to a vertical position.

3. Lift the switch out of the bracket.
4. Disengage the cable from the cable retaining tabs on the right side of the cabinet.
5. Disconnect the DC On/Off cable from the power control module in the power supply.

LG200185_152

Figure 8-27. DC On/Off Switch Removal
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Chassis Replacement Procedures

Replacement procedures are performed in the reverse order of the removal procedures. Refer
to the appropriate removal procedure for replacement instructions.

Note Before you insert the power supply in the cabinet, dress any unused peripheral
i power cables in the cable retaining clip on the side of the peripheral drawer.
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Quick Reference Removal Procedures.

These procedures are checklists of the steps required to perform specific tasks. They are

intended to be used as a quick guide by CEs who are familiar with all of the steps in each
task.

Backplane Removal

Remove front bezel

Pull power supply one inch out of the cabinet
Remove rear bezel

Remove all I/O cards

Remove Multifunction I/O card

Remove Processor card

Remove Memory extender

Remove SCSI cable

Remove backplane retaining clips

Remove backplane

CLRXNS e N

—

Digital Data Storage (DDS) Removal

1. Remove front bezel

2. Remove peripheral drawer
3. Disconnect cables

4. Remove DDS

Internal Disk Removal

1. Remove front bezel

2. Remove peripheral drawer
3. Disconnect cables

4. Remove disk

CD-ROM Removal

1. Remove front bezel

2. Remove peripheral drawer
3. Disconnect cables

4. Remove CD-ROM

QIC Removal

1. Remove front bezel

2. Remove peripheral drawer
3. Disconnect cables

4. Remove QIC drive
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8 mm Tape Drive Removal

1. Remove front bezel

2. Remove peripheral drawer
3. Disconnect cables

4. Remove 8 mm Tape Drive

Floppy Disk Drive Removal

1. Remove front bezel

2. Remove peripheral drawer
3. Disconnect cables

4. Remove Floppy Disk Drive

Light Pipe Removal

1. Remove front bezel

2. Remove left and right side panels
3. Remove top panel

4. Remove light pipes

Memory PCA Removal

1. Remove rear bezel

2. Remove cover plate

3. Remove Memory extender

4. Remove memory on backplane

Power Supply Removal

. Remove front bezel

. Remove peripheral drawer above the power supply
. Pull power supply partially out.

. Disconnect DC On/Off power cable

. Remove power supply

O DN =

Processor PCA Removal

1. Remove rear bezel
2. Remove cover plate
3. Remove Processor PCA

Replaceable Parts 8-51



For HP Internal Use Only

Internal Peripheral Assembly and Disassembly

The following sections describe the removal and replacement of the replaceable assemblies of
each of the internal peripherals.

DDS-Format DAT Drive Assembly and Disassembly

This section describes the removal and replacement of the drive replaceable assemblies.

Note m New drives do not include mounting hardware. You must remove the
i mounting hardware from the old drive and install it on the new drive.
w m Make sure the configuration of the new drive is the same as the old drive

(see Figure 4-12).

Replaceable Assemblies

The DDS drive is normally replaced as an entire assembly. However, the front panel may be
replaced as a subassembly.
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Front Panel. To remove the front panel (see Figure 8-28):

1. Press in the locking tab (2) on the right-hand side with a small screwdriver and pull the
right corner of the front panel (1) away from the mechanism chassis.

2. Repeat step 1 for the locking tab on the left-hand side.

3. Press in the front panel door and rotate the front panel up until the locator tabs (3) can be
lifted out of the chassis.

To replace the front panel:
1. Lower the front panel locator tabs into the chassis.

2. Rotate the front panel down and press the front panel locking tabs into place.

Figure 8-28. Removing the Front Panel

1. Front Panel 3. Locator Tab
2. Locking Tab
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CD-ROM Drive Assembly and Disassembly

This section describes the removal and replacement of the drive replaceable assemblies.

Laser Safety

Warning m Use of controls, adjustments, or performing procedures other than those
specified in this manual may result in hazardous invisible laser radiation
$ exposure.

m Do NOT disassemble the CD-ROM drive for any reason. The CD-ROM drive
becomes a Class 1 laser mechanism when disassembled. If the CD-ROM
disk drive is disassembled, exposure to the invisible laser beam and
hazardous invisible laser radiation could result in blindness.

Handling Precautions

Caution m Make sure you eject the media from the drive before removing the drive
from the cabinet. Damage to the drive may occur if media is in the drive
‘ and the drive is moved while the power is off.
m Make sure you observe the proper ESD precautions when servicing the
drive.
Note m New drives do not include mounting hardware. You must remove the
i mounting hardware from the old drive and install it on the new drive.
ﬁ m Make sure the configuration of the new drive is the same as the old drive

(see Figure 4-14).

Replaceable Assemblies

The CD-ROM drive is normally replaced as an entire assembly. However, the front panel and
door may be replaced as subassemblies.
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Front Panel. To remove the front panel (see Figure 8-29):
1. Gently pry out the two locking tabs (2) on the right-hand side of the front panel.
2. Repeat step 1 for the locking tabs on the left-hand side of the front panel.

3. Gently pry out the locking tab from the bottom center of the front panel and pull the front
panel away from the front of the drive.

To replace the front panel:
Gently push the front panel onto the drive chassis until the locking tabs lock into place.

cdbez

Figure 8-29. Removing the Front Panel

1. Front Panel 2. Locking Tab (5)

Replaceable Parts 8-55



For HP Internal Use Only

Door. To remove the door (see Figure 8-30):

Note A coil spring is used to keep the door closed. Make sure the spring is
i reinstalled when the door is replaced.

1. Slide the door cam off of the door.
2. Pull the hinge pin out of the door.

3. Detatch the door spring from the drive chassis and pull the door away from the front of the
drive.

To replace the door:

1. Insert the free end of the door spring into the hole below the CD-ROM slot.
2. Position the door over CD-ROM slot.

3. Insert the hinge pin.

4. Orient the door cam as shown and slide it onto the door.

cddoor

Figure 8-30. Removing the CD-ROM Door

1. Door 3. Hinge Pin
2. Door Cam
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Cabinet Removal and Replacement

This section describes the procedure for replacing a damaged part. Refer to Table 8-4 for a
list of the cabinet parts that can be replaced if damaged.

The 1.1 meter and 1.6 meter cabinet are identical except for vertical height. All parts are
removed and replaced the same. For this reason, only the 1.6 meter cabinet is shown. The
only parts that are different between the 1.1 meter cabinet and 1.6 meter cabinet are the rear
door, top cap, base cover, and side covers.

Refer to Figure 8-31 and Figure 8-32 while performing the procedures outlined in this section.
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Figure 8-31. Cabinet Exploded View Front
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Figure 8-32. Cabinet Exploded View Rear
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Removal and Replacement Procedures

The following procedures are for the HP Field Replaceable Units (FRUs) contained in the HP
A1883A/84A or HP A1896A/97A rack-mount cabinets.

Rear Door

Refer to Figure 8-31 while performing these procedures.

Rear Door Removal:

1. Remove the rear door of the cabinet by opening the door.

2. Disconnect the bonding wire from the door.

3. Grasp the rear door support and lift the door straight up and away from the cabinet.
Rear Door Replacement:

1. Hold the rear door by the support column, in an open position.

2. Align the door hinge pins over the cabinet hinge holes.

3. lower the door onto the cabinet hinge.

4. Reconnect the bonding wire to the door.

Top Cap

Refer to Figure 8-31 while performing these procedures.

Top Cap Removal:

1. Turn the cabinet power switch off and unplug the cabinet power cord.

2. Open the rear door all the way.

3. Remove the two outside mounting screws at the top rear of the cabinet.

4. Then, from the rear of the cabinet, pull the top cap toward the back, a few inches.
5. Lift the top cap off the cabinet.

Top Cap Replacement:

1. From the rear of the cabinet, place the top cap between the side covers and slide it forward
until it stops.

2. Insert the two mounting screws at the top rear. Tighten the screws.

3. Close the rear door. Plug the cabinet power cord into the wall outlet and power up the
computer system.

Side Cover

Refer to Figure 8-31 while performing these procedures.

Side Cover Removal:

1. Remove the two mounting screws at the bottom of the cabinet.

2. On the right side cover, open the rear door and remove the two mounting screws on the
upper door hinge (that secure the hinge to the side panel).
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3. Grasp the sides of the side cover (pulling the bottom of the panel away from the cabinet
offers a better grip), then lift up and away.

Side Cover Replacement:

1. Grasp the side cover on the sides and align it with the cabinet at a vertical angle with the
bottom out and the top toward the top of the cabinet.

2. Lower the side onto the top edge of the cabinet side so the top of the side cover hooks onto
the top of the cabinet.

3. With the side cover flush with the cabinet frame and insert the two mounting screws in the
bottom. Tighten the screws.

4. On the right side cover, insert the mounting screws through the upper door hinge into the
side panel and tighten screws.
Forehead Assembly

To remove the forehead assembly, the power has to be turned off and the top cap has to be
removed first. Refer to Figure 8-31 while performing these procedures.

Forehead Assembly Removal:

1. Turn the power off (refer to Chapter 4 for power off procedures).
2. Unplug the cabinet power cord.

3. Remove the top cap (refer to top cap removal).

4. Unplug the PDU harness from the back of the ON/OFF switch.
5. Remove the three mounting screws behind the forehead assembly.
6. Pull the forehead assembly away from the cabinet frame.
Forehead Assembly Replacement:

1. Align the forehead assembly at the top of the cabinet frame, so the three mounting holes
match the frame holes, and the mounting hooks on each side engage the mounting slots.

2. Insert the three mounting screws through the frame into the forehead assembly. Tighten
the screws.

3. Attach the PDU harness to the ON/OFF switch lugs as indicated:

Red: switch terminal 1
Black: switch terminal 2
White: switch terminal 6

4. Replace the top cap (refer to top cap replacement).
5. Plug the cabinet power cord into the wall outlet.

Base Cover

Refer to Figure 8-31 while performing these procedures.

Base Cover Removal:

1. Remove the mounting screw located on the top edge, center, of the base cover.

2. Pull the base cover away from the bottom of the cabinet.
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Base Cover Replacement:

1. Align the base cover hooks on the bottom of the cabi

1
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the mounting holes in the cabinet and base cover align.

2. Insert the mounting screw. Tighten the screw.

Rear Door Hinge

Refer to Figure 8-31 while performing these procedures.
Rear Door Hinge Removal:

1. Remove the rear door (refer to rear door removal).

2. Remove the two mounting screws from the cabinet column (on the upper hinge, also
remove the two mounting screws in the side panel), and lift the door hinge away.

Rear Door Hinge Replacement:

1. Align door hinge with the pressed nuts in the rear cabinet column.

2. Insert the two mounting screws through the hinge into the column (on the upper hinge
insert the two mounting screws into the side panel). Tighten the screws.

Rail Assembly

This procedure is also used to remove or replace a rail clamp. Refer to Figure 8-31 while
performing these procedures.

Rail Removal:

1. Remove the component mounted on the rail to be replaced. Removing the component
could involve a lot of cable handling. Be sure to tag the removed cables for replacement
later.

2. Remove the two rail mounting screws.
3. Lift the rail out of the rail support notch in the cabinet column.

4. If the rail clamp needs to be removed, remove the clamp screw, and slide the clamp out of
the rail grove.

Rail Replacement:
1. Slide the rail clamp into the rail.
2. Insert the rail tab into the appropriate inside cabinet column support notch.

3. Insert the two mounting screws through the rail into the slip nuts on the column. Tighten
the screws.

4. Re-install the component that was previously removed.

5. Slide the rail clamp up to the rear of the component and insert the clamp screw. Tighten
the screw.

Fan Assembly

Refer to Figure 8-33 and Figure 8-32 while performing these procedures.

Fan Assembly Removal:
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1. Turn off the cabinet power. Refer to the power off procedures in Chapter 5.

2. Open the rear door.

3. disconnect the fan power cord from the PDU.

4. Remove the one mounting screw at the top rear cabinet frame bar.

5. Grasp the fan assembly from the bottem and pull toward the rear of the cabinet.

6. The fan assembly should release from the cabinet, and can be lowered out of the cabinet.
Fan Assembly Replacement:

1. Raise the fan assembly into the rear cabinet frame opening.

2. Slide the fan assembly forward engaging the tabs on the fan assembly into the slots in the
cabinet frame.

3. Insert the mounting screw. Tighten the screw.
4. Connect the fan power cord from the fan assembly to the PDU.

5. The rear door can now be closed and the system powered up.

ZORC00RO 0000000 R}

(2006000000000 0O\

FAN ASSEMBLY SCREW, TORX

Figure 8-33. Fan Assembly
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Fan
tefer to Fi
Fan Removal:
1. Remove the fan assembly (refer to fan assembly removal).

2. Remove the power cable connectors from the fan.

3. Remove the two mounting screws and nuts holding the fan to the fan tray.

4. The fan bracket stays with the fan tray.

Fan Replacement:

1. Position the fan over the fan bracket/tray mounting holes so that the power lugs are at
the rear of the fan tray, and on the right side of the fan (as viewed from the back of the

assembly). Also verify the air flow arrow points up.

A

Replace fan assembly (refer to fan assembly replacement).
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NUT, LOCK/WASHER
4 PLACES

FAN, 2 PLACES

BRACKET, FAN-HOLD
2 PLACES

FAN TRAY

i
S
e
CABLE-PLUG ' & 5 !
ASSEMBLY é ZS |
=~

g/ SCREW, 4 PLACES

2>
V)
/A

Figure 8-34. Fan Diagram
PDU
Refer to Figure 8-32 while performing these procedures.
PDU Removal:
1. Turn OFF the power switch on the front of the cabinet.
2. Unplug the cabinet power cord from the wall outlet.
3. Remove the top cap (refer to top cap removal).
4. Unplug the PDU harness from the back of the ON/OFF switch.
5

. Unclip the PDU harness from the cable clamps on the cabinet frame top and pull the PDU
harness down through the top frame.

6. Remove all component power cords from the PDU.
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7. Remove the four (two on each bracket) mounting screws from the PDU mounting brackets
that attach to the frame columns.

8. Lift the PDU up to disengage, the PDU mounting bracket hooks from the frame column.
9. Pull the PDU out of the cabinet.

Note The PDU mounting brackets could be removed at this point if necessary.

¥

PDU Replacement:
1. Align the PDU (with the brackets attached) on the right rear column of the cabinet frame.

2. Insert the PDU bracket hooks into the column holes and lower the PDU until it rests on
the column.

3. Insert the PDU mounting screws through the brackets into the column with slip nuts
attached.

Route the PDU harness up through the top of the cabinet and through the cable clamps.
Plug the PDU harness onto the ON/OFF switch.

Replace the top cap (refer to top cap replacement).

Reconnect all the cabinet components to the PDU.

Plug the power cord into the wall outlet.

© e N o

The cabinet and computer are ready to be powered up.

Cabinet Leveler or Caster

Refer to Figure 8-31 while performing these procedures.
Leveler or Caster Removal:

1. Turn Off the cabinet power switch.

2. Unplug the cabinet power cord from the wall outlet.

3. Carefully move the cabinet to an area with enough room to allow the cabinet to be laid on
its side.

4. Remove all computer components mounted in the cabinet.
5. Carefully lay the cabinet over on one of its sides.

6. unscrew the desired leveler. Or, remove the desired caster by removing four mounting nuts
and pulling the caster off.

Leveler or Caster Replacement:

1. With the cabinet still on its side, screw in the leveler. Or, place the caster over the four
mounting studs, and attach the four mounting nuts. Tighten the nuts.

2. Carefully lift the cabinet back up to an upright position.
3. Install all computer components that were removed previously.

4. Carefully move the cabinet to its install site.
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5. Plug the cabinet power cord into the wall outlet.

6. The cabinet is now ready for operation.

Magnetic Door Catch

The magnetic door catch is located in the rear door, with catch plate on the left side cover.
Magnetic Door Catch Removal:

1. Open the rear door.

2. Grasp the magnetic door catch on the top and bottom. It is inside the rear door fold.

3. Simultaneously press the top and bottom mounting tabs of the door catch, while pushing
the door catch out of the rear door.

4. When the door catch mounting tabs are clear of the rear door opening, pull the door catch
out.

5. If the door catch plate needs to be removed, pry it off with a flat blade screwdriver. It is
stuck on the side cover.

Magnetic Door Catch Replacement:
1. Align the magnetic door catch back to the mounting hole in the rear door.
2. Firmly press the door catch into the rear door mounting hole.

3. Press the door catch until the mounting tabs snap into place and the door catch is firmly
locked into place.

4. If the door catch plate needs to be replaced, peel the adhesive cover off the back of the
catch plate. Then align it with the magnetic door catch and press it against the side cover
until firmly stuck.

Door Bumper

The rear door bumpers (one top and one bottom) are self-adhesive rubber bumpers stuck to
the rear door. To remove, pry it off with a flat blade screwdriver. To put a bumper on, peel
off the adhesive cover, and press the bumper on the appropriate corner of the rear door.

Replaceable Parts 8-67



Functional Description

Introduction

This chapter describes the major hardware components of the system and the Access Port and
its associated commands.

CPU

Refer to Figure 9-1. The PCX-L Central Processing Unit (CPU) is a single-chip Precision
Architecture - Reduced Instruction Set Computer (PA-RISC) processor. The CPU conforms
to PA-RISC architecture, Edition 3. An additional feature is two-way superscalar operation.
It provides the ability to execute integer-integer and integer-floating point instruction bundles
in parallel. The CPU also contains an on-chip Floating Point Co-processor (FP), on- chip
Memory and Input/Output Controller (MIOC), on-chip Translation Lookaside Buffer (TLB),
and a first-level on-chip instruction cache.

Memory and Input/Output Controller (MIOC)

The MIOC handles the interface to memory via a private set of 72 data lines (64 data +

8 ECC), and 24 address and control lines. The balance of the memory subsystem consists
of up to eight 72-bit ECC memory SIMMs, added in pairs of 8, 32, or 64 Megabytes. The
memory SIMMs are industry standard, except for the 64MB version, which is a double-high,
HP-proprietary version of the 32 MB SIMM. All memory shipped with, and supported in
these system is made by HP. Note that memory must be added in like-pairs of 8/8 32/32, or
64/64MB.

Translation Lookaside Buffer (TLB)

The on-chip TLB contains space for 64 unified instruction/data translation entries, eight
block translation entries, and an additional single instruction translation. The added single
instruction translation buffer contains the translation for the instruction page most recently
accessed. A hit on this buffer frees the balance of the TLB to perform a data translation
without any time penalty.

Cache

The CPU contains an on-chip one-kilobyte instruction cache in addition to the interface for an
off-chip instruction/data cache. The on-chip, level one I-cache serves to pre-fetch instructions
from the external. level two cache. The off-chip cache on the system board is made up of
standard SRAMs combined for a total of 64KB or 256 KB of unified instruction/data cache.
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Gecko System Connect (GSC)

The MIOC provides the interface to the system main bus, which is the Gecko System Connect
(GSC). Gecko was the system for which this bus was originally designed. MIOC handles a
speed reduction of 2:1 from the CPU to GSC. In other words, the GSC runs at half the speed
of the CPU. The GSC provides the communication medium for the CPU, the GSC-to-NIO
Bus Converter, and the I/O Interface (LAN, Stable Storage, etc). The GSC is made up of 32
address/data lines and associated control/handshake lines. The I/O interface chip (LASI)
handles arbitration of the bus.

I/O Interface

The I/O Interface chip provides the LAN connection on HP 9000 systems. It contains

the Real Time Clock (RTC) and the interface to the Processor Dependent Code (PDC)

and Stable Storage firmware devices. This chip also handles the arbitration of the GSC

bus between itself, the Bus Converter, and the CPU. The LAN connection is via either a
direct AUI port or a 10-base-T MAU connection on the rear of the system card. The chip
automatically selects the port that has been connected to an active LAN medium. The real
time clock (RTC) circuit is made up of an internal counting register, an external oscillator,
and an external battery. The battery powers all three of these components when the system is
powered down.

Processor Dependent Code (PDC) and Stable Storage

The Processor Dependent Code (PDC) is stored in a downloadable flash EPROM on the CPU
card. PDC contains the system self-test routines, offline user interface, and numerous low level
routines that can be called from the operating system to return system information and to
handle certain error conditions (HPMCs). This firmware can be updated to a new version
with an update program and an image of the new code, all supplied on tape or CD-ROM
media if an update is needed. The Stable Storage area is provided on a EEPROM and also on
the CPU card. Stable Storage contains certain system configuration parameters, such at the
primary and alternate boot paths, and other information such as a log of any previous HPMC.
Both parts are addressed and controlled through the I/O Interface chip on the System card.

NIO Bus Converter

The NIO Bus Converter provides bus translation from the high speed GSC bus to the HP-PB
I/O bus. Bus transactions are converted from the GSC protocol to the HP-PB protocol and
vice versa. In addition, the Bus Converter provides the interface to the Access Port, Front
Panel Status Display, and Chassis Status Display.

Hewlett-Packard Precision Bus (HP-PB)

The Hewlett-Packard Precision Bus (HP-PB) provides the interconnection and communication
mechanism for I/O modules. Note that no memory modules are supported on the HP-PB

in these systems. The HP-PB is a 32-bit address/data bus with synchronous operation at 8
MHz. In these systems, slots 9 and 10 (2-slot systems), and 11 and 12 (4-slot systems) are
available for added I/0 interface cards. The Multifunction I/O interface card resides in slots
13 and i4 and the HP-PB Bus Converter, for control purposes, occupies logical slot 15. Refer
to the block diagram for appropriate path addressing.
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Multifunction 1/O

The Multifunction Input/Output (MFIO) card provides most of the core I/O functionality.
Different MFIO cards are used in the HP 3000 and HP 9000 system configurations. With the
HP 3000, the SCSI, LAN (ThinLan and AUI ports), Local Console, Remote Console, and UPS
connection (through the CPU card) functions are provided. With the HP 9000, the SCSI,
Centronics, Local Console, Remote Console, UPS connection, and up to 13 other MUX port
functions are provided. Refer to the block diagram for appropriate path addressing.

Embedded Peripherals

Several devices are supported in the SPU enclosure. There is room for two half-height
removable-media devices and two 3.5 inch fixed disk drives. Refer to the appropriate HP 3000
or HP 9000 system configuration guide for a list of currently supported devices. The internal
devices are interconnected via an internal SCSI I/O bus that is driven by the MFIO card.
The last device on the internal bus (usually the primary disk if present, at address six) must
terminate that end of the bus. This is usually provided by the installation of termination
resistor packs or the setting of a jumper to enable termination. The SCSI bus also extends
outside the SPU via a connector on the MFIO card. This connector should also have a
terminator installed unless external devices are connected providing termination at the LAST
device in the chain.

Power Subsystem

The power supply internal to the SPU provides DC power to all circuit boards and peripherals
installed in the SPU. It accepts AC input (autoranging to 110 or 230 V.A.C. levels) and
provides the +5, +12, and -12 DC voltages needed within the system. There are no test
points or adjustments on the power supply. A System Power Control Module (SPCM) board
located within the supply provides control and monitoring of the supply. The SPCM informs
the CPU that power is in or out of spec and signals temperature or impending power-loss
problems.

Uninterruptible Power System

These computers can use an optional Uninterruptible Power System (UPS) to supply power in
the event of a power outage. The UPS is a standalone product that is connected to the AC
input line source. The SPU is then connected to the UPS with an AC convenience cord and

a serial data cable. If an AC power loss occurs, the UPS will continue to supply AC to the
SPU for a minimum of 15 minutes. In addition, an audible alarm tone sounds, a LED lights
on the UPS front panel, and notification of the power loss will be sent to the SPU. The SPU
can then continue to run and monitor the UPS for the return of main AC input power. The
SPU Operating System software can be configured to gracefully shutdown the system within a
predetermined time if the UPS has not signaled the return of power. Refer to the appropriate
Operating System administration manuals for details on how to control this feature.
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Access Port

General Description
The Access Port is located on the Multifunction I/O card. The Integrated Access Port is

designed for use with PA-RISC HP-PB I/O base systems to provide a minimal ievel of remote
supportability for the systems. The Access Port gives the console operator the ability to read
system status and to generate system resets through the console terminal instead of through
the system’s front panel display and switches. It also provides the ability to connect a second
console in parallel with the local console terminal. This “mirrored” console port is connected
to a modem through which the second or remote console is attached. This provides the same
system support functionality to a remote terminal as is available to a console operator sitting

next to the system.

Access Port Operation

Local/Remote Console

The I/O card provides an interface for the host based PDC and card based IODC or the
operating system’s I/O driver to communicate with the console terminal and the support
modem. When the support modem is not being used for remote console operation, it is
available for use by the host system. When it is being used for remote console operation, the
modem port is connected in parallel with the system’s console port, making it unavailable for
use as an independent terminal connection.

Access Port Functions

The Access Port may be considered as a type of support server. It acts as an agent to pass
characters between the frontplane (terminal input and output) and the backplane (the host
system interface). At certain times, the Access Port may be given commands to suspend
character transfer between host and terminals to allow the console operator to interact
directly with the Access Port. This gives the operator the ability to check the operating status
of the host, enable or disable remote operator accesses, lock the remote support modem for
increased system security, force a system reset, or to initiate a Transfer of Control (TOC).
After the operator completes Access Port related tasks, communication with the host may be
resumed without loss of data.

Access Port Modes

Terminal ports connected to the Access Port may be in one of three modes:

Session Mode. Session mode is defined as a direct connection from the terminal to the host
system with the Access Port monitoring but not acting on any characters transmitted between
the terminal and the host.

Console Mode. Console mode is defined as a connection in which the Access Port monitors
the data being transferred and will take special action on some characters.

Control Mode. Control mode is defined as a mode in which the terminal is in communication
with the Access Port only.
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Integrated Access Port Commands

When the Integrated Access Port is in control mode, there are several commands that are
available to the local and remote console operators. These commands allow the operator to
configure the Access Port functions of the I/O interface card, enable or disable remote console
access as well as modify remote access security features, view the system’s status display, and

initiate a system reset or transfer of control.

Unless otherwise specified, all commands may be performed by both the local and remote
consoles. Also, all commands may be entered in upper or lower case characters.

Access Port Commands Overview

Table 9-1. Access Port Command Summary

CONTROL MODE COMMANDS Valid At
Command | Description LC| RC
CA Configure Remote Support Modem Port{ Y | Y
CO Return to Console Mode Y| Y
cs* Copy Screen Y| Y
DI Disconnect Remote Console N|Y
DR Disable Remote Operator Access Y!|Y
DS Disable SPU Status Display Y|Y
ER Enable Remote Operator Access Y| N
ES®  |Enable SPU Status Display Y| Y
HE Print Help Menu Y|Y
LR Lock Remote Support Modem Access Y'Y
RS Reset SPU Y| Y
SE Enter Session Mode on Remote Port N Y
SO Security Options Y|Y
TC Initiate SPU Transfer of Control Y|Y
TA Initiate Self Test Y{Y
TE Tell Y| Y
UR Unlock Remote Support Modem Access | Y | N

* Not available if non-HP consoles are used

LC = Local Console
RC = Remote Console
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Access Port Command Description

CA: Configure Remote Support Modem Port

Definition:

This command allows the local console operator to set the mod

Rate Select, and the optional system identification.

m Modem Protocol: Bell or CCITT

m Bit Rate: 300, 1200, 2400, 4800, 9600 bits/sec

m CCITT Rate Select (Circuit 111): HIGH (ON) or LOW (OFF)

m System Identification: 0 to 23 ROMAN-8 characters (non control)

Valid From: Local Console Port, Remote Modem Port

]

T T
ALl PLU

This new configuration is written to Nonvolatile memory at the end of command processing.
The new configuration will not be used by the IAP for configuring the remote support modem
port until the next incoming call is answered after the current operator session has been
disconnected. If an incorrect entry was made resulting in an incorrect configuration, the CA
command should be re-executed.

CO: Return to Console Mode
Definition:

Switches the console terminal from control mode to console mode. If the Close Console Path
was last active, characters that are inbound from the master port will be placed in the CCP
transmit buffer and characters received from the CCP will be transmitted to the console
terminal (or terminals). If the Close Console Path was not active, characters that are inbound
from the master port will be placed in the inbound console backplane buffer, and characters
that are in the outbound console backplane buffer will be transmitted to the connected
console terminals.

If background command processing for busy ports is not supported on the I/O card, returning
to console mode also requires that the any buffered commands be completed and the Estat
field of the IO_STATUS register be cleared if no errors need to be reported.

Valid From: Local Console Port, Remote Modem Port

CS: Copy Local Console Screen
Definition:

The local console operator can copy the contents of the local console screen memory to the
remote console by entering the Copy Screen (CS) command. If the local operator enabled
remote copy screen when remote operator access was enabled (ER command), the remote
operator can copy the contents of the local console screen to the remote console.

This feature is quaranteed to work only if the local console is a 700/92 or later terminal.

Valid From: Local Console Port, Remote Modem Port
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DI: Disconnect Remote Console

Definition:

This command causes the IAP to initiate a modem disconnect sequence on the remote support
modem if it is being used as a remote console. After executing this command the IAP
de-asserts the modem control lines, thus forcing the modem to “hang up” the telephone line.
The remote support modem port is then no longer connected as a mirrored console, and the
local console port becomes master.

If the remote access mode (see ER command) was set to be single, remote operator access
is disabled and must be re-enabled by using the ER command to once again allow remote
operator access. If the remote access mode was set to be multiple, the IAP will connect the
next incoming call on the remote support modem port to the IAP as a remote operator
connection.

Valid From: Remote Modem Port

DR: Disable Remote Operator Access
Definition:

This command disables remote operator access on the support modem port. If an operator is
connected as a parallel console at the time this command is executed, the remote console is
disconnected. Any future incoming calls to the remote support modem will be handled by the
system as a user session. If remote operator access was already disabled when this command
is executed, this command has no effect.

If background command processing for busy ports is not supported on the I/O card, the
following applies: When switching from Remote Operator Enabled to Remote Operator
Disabled, any buffered commands posted to the host’s remote modem port should be
completed and the Estat field of that port’s IO_STATUS register set appropriately. This
indicates to the driver that the port is no longer busy. A “ready to connect” connection status
will be sent to the driver.

Valid From: Local Console Port, Remote Modem Port

DS: Disable SPU Status Display
Definition:

Disable display of the system’s OSTAT and hex display to the console terminals when in
console mode. See ES: Enable SPU Status Display command.

Valid From: Local Console Port, Remote Modem Port

ER: Enable Remote Operator Access
Definition:

This command, available only on the local console, enables remote console access to a user
on the modem port and configures the connection security parameters. The mode parameter
establishes how many times the remote user may connect, disconnect, and reconnect the
remote console before remote console access is automatically disabled. The password
parameter is set by the local console operator and stored in nonvolatile memory. The
password fault parameter sets the number of password faults allowable (3 password attempts
per fault) before remote console access is automatically disabled.

9-8 Functional Description



For HP internal Use Only

If background processing of I/O commands received in the remote port’s IO_COMMAND
register is not supported, the port must be placed in a busy state. This means that any
commands received at that time must not be executed. Instead, the driver that issued the
command should be notified that the command was not executed because the port was busy,
but that it will be executed as soon as the port is available to the driver again. Only one
command will be buffered in this manner. If a second command is written over a command
that was not completed due to the port being busy, undefined things may occur.

On initial power up the remote configuration defaults to:

m Remote Operator Access Disabled (see DR command)
m Mode = Multiple

m Password = Nomne

m Password Faults = 3

m Remote Copy Screen = Disabled

The following two paragraphs describe how the mode and password fault parameters are used
to enhance console security.

Access Mode: Single—

The remote user only has three attempts to enter the correct password. If the user succeeds,
the remote console session is begun and remains until the user disconnects or until the user is
disconnected by the local console operator. If the user fails, the line is disconnected. In either
case, after the disconnection, the line is dropped, the remote console is disabled, and the port
becomes a normal session port. To use the remote port as a remote console once again, the
remote console capability must be re-enabled by the local console.

Access Mode: Multiple—

The remote user has three attempts to enter the correct password. If the user succeeds, the
remote console session is begun and remains until the user disconnects or until the user is
disconnected by the local console operator. If the user fails, the line is disconnected. After
disconnection, the line is dropped and becomes available for future calls through the modem.
If the user does not succeed in providing the correct password, a password fault count is
increased, the caller is disconnected, and the line is dropped. When the password fault count
exceeds an operator set limit, the remote operator access capability is disabled. The modem
port may only be used as a normal session port until the local console operator re-enables the
remote capability by using the ER command.

Valid From: Local Console Port

ES: Enable SPU Status Display
Definition:

This command enables display of the system’s status line (system OSTAT and hex code) on
the console terminals in place of the softkey labels when the console has returned to console
mode. (The console status line is always enabled when in control mode.)

Valid From: Local Console Port, Remote Modem Port

HE: Print Help Menu

Definition:
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Execution of this command (either HE or HELP are acceptable) displays the following
information to the console terminal:

nnnnnn Access Port Revision xxxx - dddd

CA: Configure remote support modem
COo: Return to console mode

CS: Copy local console screen

DI: Disconnect remote console

DR: Disable remote operator access
DS: Disable SPU hex status display
ER: Enable remote operator access

ES: Enable SPU hex status display

HE: Help

LR: Lock Remote Support Modem Access
RS: Reset SPU

SE: Enter session mode on remote port
SP: Enter support processor mode

TA: Initiate self-test

TC: Initiate transfer of control

TE: Tell

UR: Unlock Remote Support Modem Access

nnnnnn is the product number of the I/O card the Integrated Access Port is implemented on.

xxxx is the Integrated Access Port firmware revision number. dddd is a date code indicating
the year and week that the code revision was last updated.

Valid From: Local Console Port, Remote Modem Port

LR: Lock Remote Support Modem Access
Definition:

This command allows the local console operator to prohibit usage of the remote support
modem by the system or by a remote operator. Once this command is issued from the console
terminal, the remote support modem is disabled. Active sessions will be disconnected (either
a user session or a remote operator). Incoming calls will be ignored. Requests by the system
for establishing a modem connection will also be ignored. This command may be issued by
the local or remote console operators, although a remote operator issuing this command will
cause a loss of connection to the system. If the modem was already in the locked state, this
command will have no additional effect.

This command does not affect the state of remote operator access (either enabled or disabled),
although after executing this command, no remote operator connection can be established.
After unlocking the remote support modem access, if remote operator access was enabled
before locking, it will continue to be enabled. If it was disabled, it will continue to be
disabled.

The local console operator must use the UR (Unlock Remote support modem access)
command to re-enable usage of the remote support modem.

The state of the lock (either locked or unlocked) is saved in nonvolatile memory so that if
power fails, the same state as existed before the power failure will exist after power is restored.
Initially, the lock is set to the unlocked state.
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Valid From: Local Console Port, Remote Modem Port

RS: Reset SPU
Definition:

This command resets the system, IAP I/O card excluded, by deasserting the backplane
POW_ON and SEC_ON signals. For multiple bus systems, a reset signal is provided on the
support cable. The IAP firmware controls the length of time that POW_ON and SEC_ON .
are forced to the off state and the support cable RSTSYS_L signal is asserted. The reset
condition should be held for a minimum of 5 milliseconds.

In order to ensure proper functioning of this command, the processor must mask off the reset
from the backplane.

The proper SPU reset sequence is as follows:

m Determine that the Operator really wants to reset the system by requiring that the operator
confirm that a system reset is desired.
m Firmware notifies the operator that the system reset has been successful.

m Reset the I/O functions on the IAP I/0 card.
m The AP is placed in Console Mode to prepare for rebooting the system.

Valid From: Local Console Port, Remote Modem Port

SE: Enter Session Mode On Remote Port
Definition:

This command may only be entered from the remote port and allows the user to leave control
mode and enter session mode. To re-enter control mode, the user need only exit the user
session. The IAP will reconnect the operator as a parallel console after the driver releases the
connection.

After entering the SE command, the Access Port should send a “ready to connect” connection
status to the driver through the IO_DATA_IN_IOE7 FIFO. Assuming that no other error
precludes clearing error information in the IO_STATUS register, the Se bit should be cleared
and 0 placed in the Estat field of the IO_STATUS register for port 7.

Valid From: Remote Modem Port

SO: Security Options
Definition:
This command enables three features that can be independently enabled. The features are:

m Non-Activity Timer
m CMD_RESET Monitor
m Restricted Command Set

You must enter a configuration password to enable any of these features.

Non-Activity Timer. When the Access Port firmware is in the CONTROL mode and the
Non-Activity Timer is enabled (ON), the Access Port firmware monitors the console terminal

for input. If no input is received in three minutes, the Access Port firmware exits the
CONTROL mode and returns to the CONSOLE mode.
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If the Non-Activity Timer is disabled (OFF), the Access Port firmware does not monitor the
console input for non-activity.

The default setting for this feature is disabled (OFF).

CMD_RESET Monitor. When the CMD_RESET Monitor is enabled (ON) and the Access Port
firmware is in the CONTROL mode, the Access Port monitors the bus for RESET. If it is
detected, the Access Port firmware exits the CONTROL mode and goes into the MONITOR
mode.

If the CMD_RESET Monitor is disabled (OFF), the Access Port firmware ignores RESETs on
the bus.

The default setting for this feature is disabled (OFF).

Restricted Command Set. When the Restricted Command Set is enabled (ON), only the HE,
CO, and SO commands can be executed. Use of any other command results in the error
message Unknown Command.

All commands are available when the Restricted Command Set is disabled (OFF).
The default setting for this feature is disabled (OFF).

TC: Initiate Transfer Of Control
Definition:

This command initiates a system Transfer Of Control by asserting the TOC line connected
to the host’s SPU through the support cable. After completion of this command, the AP is
placed in console mode in preparation for rebooting the system.

Valid From: Local Console Port, Remote Modem Port

TA: Initiate IAP Self-Test
Definition:

This command causes the IAP card to execute its self-test. Execution of the self-test does not
alter the configuration or disconnect the modem port if on line. However, any data sent to the
I/O card during self-test will be lost.

Valid From: Local Console Port, Remote Modem Port

TE: Tell
Definition:

This command treats all displayable characters following the TE command as a comment.
Since characters are echoed to the local console terminal and to the remote console terminal if
it is connected, this has the effect of sending a message to the other terminal. The comment
string, including the command mnemonic, is limited to a maximum of 80 characters.

Valid From: Local Console Port, Remote Modem Port

UR: Unlock Remote Support Modem Access

Definition:
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This command allows the local console operator to allow usage of the remote support modem
by the system or by a remote operator. Once this command is issued from the console
terminal, the remote support modem is enabled.

If remote operator access had been enabled previously, the card will return to the remote
operator enabled state, allowing incoming calls to be connected as a mirrored console.

If remote operator access had been disabled previously, the card will return to the remote
operator disabled state, allowing system usage of this port for user sessions.

If the modem was already in the unlocked state, this command will have no additional effect.

This command does not affect the state of remote operator access (either enabled or disabled).
After unlocking the remote support modem access, if remote operator access was enabled
before locking, it will continue to be enabled. If it was disabled, it will continue to be
disabled.

The state of the lock (either locked or unlocked) is saved in nonvolatile memory so that if
power fails, the same state as existed before the power failure will exist after power is restored.
Initially, the lock is set to the unlocked state.

A temote operator may only enter this command when the remote support modem port is in
the unlocked state. In this situation, the UR command does nothing, so the remote operator
effectively cannot issue this command, but the IAP will not complain if it is typed.

Valid From: Local Console Port, Remote Modem Port

Access Port Special Characters

Table 9-2. Access Port Special Character Summary

Character Description

BREAK [ Change Console Master

"B Switch From Console to Control Mode

"V Special Character Escape
°S XOFF
"Q |XON

Special Characters Description

“B: Enter Control Mode
Definition:

Entering this character when in console mode causes a change to control mode. Some special
consideration needs to be added for flow control lock ups. Upon entering control mode, the Se
bit should be set and SERR_PORTBUSY should be placed in the IO_STATUS register of
port 0.
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“Q: XON Pacing Character
Definition:

This character causes the IAP to resume passing characters to the console terminal (or
terminals) if all connected console terminals are not in the XOFF state. This character is
flagged as a special character and passed on to the host system. See the section on Console
Flow Control for more details.

"S: XOFF Pacing Character
Definition:

This character causes the IAP to stop passing characters to the console terminals. This flow
control character may be sent by either the master or the slave console terminal, and the IAP
must respond to either terminal sending the XOFF by stopping the flow of characters to the
terminal. The IAP will not send characters to either console terminal if one of them has sent
an XOFF. To prevent both terminals from being locked up, each time an XOFF is received,
a two second timer is initiated for the port at which the XOFF was received. After two
seconds elapse with no XON character from that port, the transmitter will be re-enabled and
character transmission will resume. See the section on Console Flow Control for more details.

"V: Escape Character
Definition:

Entering this character on the active console terminal nullifies any special character processing
of the following character (with the exception of the XON and XOFF character) and the "V
character is ignored. Thus, for example: vi users will need to enter "B preceded by a "V to
page backwards while in console mode.

BREAK: Change Console Keyboard Master
Definition:

Entering this character from the slave console immediately switches the slave console to
console master and the break character is put in the bit bucket. When this character is
entered from the console master however, it is sent on to the host system.

IAP Initiated Self Tests

The Integrated Access Port also has the ability to initiate a card self test (using the TA
command). While parts of the I/O card with the Integrated Access Port must be completely
functional in order to have the IAP start the self test, there may be some critical function that
is required to boot the system that is not used by the IAP to communicate with the console
terminal. The self test that the IAP initiates should provide a sufficient test to verify the card
is functional, as far as it is capable of testing itself. Since this card is the first line of defense
for supporting the SPU hardware, this test must be complete.
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This section contains a list of HP system acronyms to aid the Customer Engineer (CE) in
recognizing the terminology used when correcting or solving an SPU problem in HP 3000

Series 9x7 Family and HP 9000 Model 8x7S Family Computer Systems.

HP System Acronyms

Table 10-1. HP System Acronyms

Acronym Description Acronym Description
AP Access Port HP-PA |Hewlett-Packard Precision Architecture
ACD Architecture Control Document HP-PB |Hewlett-Packard Precision Bus
CA Channel Adapter HP-UX |[Hewlett-Packard UNIX
CCU Cache Control Unit 1/0 Input/Output
CIO Channel I/0 IODC  |I/O Dependent Code
CPU Central Processor Unit IPL Initial Program Loader
DA Device Adapter ISL Initial System Loader
DIO Direct I/O LANIC |Local Area Network Interface
] Controller
DMA Direct Memory Access
- - LED Light Emitting Diode
DUI Diagnostic User Interface
LPMC |Low Priority Machine Check
ECC Error Correction Circuitry oW " Tionly Wachine aec
MAU Media Attachment Unit
FRU Field Replaceable Unit ccia Aracimen o
MUX Multiplexer
HP-IB | Hewlett-Packard Interface Bus
HPMC | High Priority Machine Check
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For HP Internal Use Only

Table 10-1. HP System Acronyms (continued)

Interface

ronym Description Acronym Description
0S Operating System RTC Real Time Clock
PDC Processor Dependent Code SPU System Processor Unit
PDH Processor Dependent Hardware TC Transfer of Control
PFR Powerfail Recovery TCU Translation lookaside Control Unit
PON Power On TLB Translation Lookaside Buffer
RAM Random Access Memory TOC Transfer of Control
RISC Reduced Instruction Set Computer VLSI Very Large Scale Integration
ROM Read Only Memory '
RS-232C | Standard for Serial Communication
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