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Remove Peripherals

1. Remove bezel.

2. Remove peripherals as described in “Standard Chassis Removal Procedures” after you have
removed the peripheral drawers.

Remove Left Peripheral Drawer

1. See Figure 8-36.

2. Remove two TORX screws.

3. Lift the peripheral drawer to clear the locks on the system cabinet and pull it out of the
system cabinet. Be careful not to strain the power and SCSI cables.

4. Set the peripheral drawer on a suppporting surface.
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Figure 8-36. Left Peripheral Drawer Removal
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Remove Right Peripheral Drawer
1. See Figure 8-37.
2. Remove two TORX screws.

3. Lift the peripheral drawer to clear the locks on the system cabinet and pull it out of the
system cabinet. Be careful not to strain the power and SCSI cables.

4. Set the peripheral drawer on a supporting surface.
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Figure 8-37. Right Peripheral Drawer Removal
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Remove Power Supplies

Warning Hazardous voltages are present inside the cabinet. To prevent shock, turn off
DC power using the front panel DC On/Off switch AND disconnect the AC power
6 cords from the outlets before opening the unit.
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
a signal to operate.
Caution The rear connector on each 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 drawers above the power supplies before you

v

perform the following steps.

Power Supply Control PCA Connectors

Refer to Figure 8-38 to identify the connectors on the power control module.
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Backplane ~_

J102
Fault LED
J101 ) 4
vanpe  — | 3 DC On/OFF
Supply Lines —_ Connector
H~J100 [_—_| (107
\
™~__ Interlock
Connector

Fan PoweL//E] W105]

Connector
(J103) az
Battery Power Connector

(J104)
Figure 8-38. Power Supply Control PCA Connectors

PCMOO!

Remove Left Power Supply
1. Disconnect the power cord from the rear of the cabinet.
2. See Figure 8-39.

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.

Remove Right Power Supply

The removal procedure for the right power supply is the same as that for the left power
supply, except the right power supply does not have a DC On/Off power cable.
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Power
Cable
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Figure 8-39. Power Supply Removal
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Remove Power Supply Battery
1. See Figure 8-40.
. Remove one screw and remove the battery retainer bar.
. Slide the power supply control PCA up to gain access to the battery power connector.

. Disconnect cable connectors as necessary to access the battery power connector.

Gt kR W N

. Disconnect the battery power connector from the power supply control PCA.

Caution To prevent the battery fuse from blowing, make sure the circuit side of the
' power supply control PCA does not touch the metal chassis.

6. Lift the battery out of the power supply.

Fan Power
Connector

DC On/Oft
Connector/Cable

Interiock
Connector/Cable

LG200185_042

Figure 8-40. Power Supply Battery Removal
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Remove Filler Panels

See Figure 8-41. Loosen the upper and lower captive TORX screws and remove the filler
panels.

S

Figure 8-41. Filler Panel Removal
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Remove I/O PCAs
1. See Figure 8-42.

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.

Figure 8-42. 1/0 PCA Removal
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Remove Multifunction 1/0 PCA
1. See Figure 8-43.

2. Loosen two captive TORX screws, lift two extractor levers, and remove the Multifunction
I/0 PCA.

a o

Multifuntion
VO Card

LG200185_128

Figure 8-43. Multifunction /0 PCA Removal
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Remove Rear Bezel
1. See Figure 8-44.

2. Remove six TORX screws and remove the rear bezel from the cabinet.
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Figure 8-44. Rear Bezel Removal
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Remove Cover Plate
1. See Figure 8-45.

2. Loosen four captive TORX screws and remove the cover plate.
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Figure 8-45. Cover Plate Removal
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Remove Processor PCA
1. See Figure 8-46.
2. Lift the two board extractor levers and remove the processor PCA.

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.
Note If you remove a faulty processor PCA that has a floating point chip, remove
the floating point chip and put it on the replacement processor PCA. Refer
i to the “Floating Point Chip Installation and Removal” section for more
information.
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Figure 8-46. Processor PCA Removal
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Remove Memory Extender and Memory PCAs

1. Figure 8-47 shows Memory PCAs on the standard backplane and a partially populated
Memory Extender.

2. Figure 8-48 shows Memory PCAs on the 64 MHz backplane and a partially populated
Memory Extender. Note there is no memory on the 64 MHz backplane.

3. Lift two extractor levers and remove the Memory Extender PCA.

4. Lift the extractor levers and remove the Memory PCAs on the backplane.

Processor
Slots

Multifunction

Memory
VO Stots Extender

LG200185_0% /O Slots PCA
Figure 8-47. Standard Memory Extender and Memory PCA Removal
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64 MHz Memory Extender and Memory PCA Removal

Figure 8-48.
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Remove Backplane

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

1. Remove the I/O PCAs, processor PCA, memory PCAs, and memory extender from the
backplane.

2. Disconnect the SCSI flat ribbon cable from the backplane.
3. See Figure 8-49.

4. Use a flat-blade screwdriver, lift each leg of the left backplane retaining clip, and remove
the clip. The left 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 right clip is labeled RIGHT.
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Figure 8-49. Backplane Retaining Clip Removal

6. See Figure 8-50.

7. Lift the backplane from the alignment tabs and remove it from the system cabinet.
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Figure 8-50. Backplane Removal

Expanded Chassis Replacement Procedures

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

1. Remove front bezel

2. Pull power supply one inch out of the cabinet

3. Remove rear bezel

4. Remove all I/0O cards

5. Remove Multifunction I/O card

6.

7

8

9
10

Remove Processor card

. Remove Memory extender

. Remove SCSI cable

. Remove backplane retaining clips
. Remove backplane

Digital Data Storage (DDS) Removal

GV W N =

. Remove front bezel

. Remove peripheral drawer
. Disconnect cables

. Remove EMI clips

. Remove DDS

Internal Disk Removal

1.
2.
3.
4.

Remove front bezel
Remove peripheral drawer
Disconnect cables
Remove disk

CD-ROM Removal

> 0O N =

Remove front bezel
Remove peripheral drawer
Disconnect cables
Remove CD-ROM

QIC Removal

1.
2.
3.
4.

Remove front bezel
Remove peripheral drawer
Disconnect cables
Remove QIC drive
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Light Pipe Removal

1. Remove front bezel

2. Remove left and right side panels

3. Remove top panel, if expanded chassis
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

G N

Processor PCA Removal

1. Remove rear bezel
2. Remove cover plate
3. Remove Processor PCA
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Floating Point Chip Installation and Removal

This procedure describes how to install the floating point chip on the processor PCA.
Table 8-5 shows which floating point chips are used with which CPU boards.

Table 8-5. Floating Point Chips and CPU Boards

Floating Point Chip New CPU Board Exchange CPU Board | Jumpers

Part Number Part Number Part Number

1820-8504 A1703-60016 A1703-69016 300 and 301
A1703-60017 A1703-69017

1820-8504 A1751-60003 A1751-69003 601 and 602

1820-8505 A1703-60043 A1703-69043 300 and 301

Caution Be sure to observe ESD procedures while performing the floating point chip
‘ installation procedure.

Install Floating Point Chip

1. Remove the processor PCA from the system and place it on an anti-static mat.

2. Unpack the floating point chip upgrade kit. Place the floating point chip on the anti-static
maf.

3. Position the processor PCA as shown in Figure 8-51.

1
MEMORY
AND 11O
JP300 JP301 CONTROLLER
or or
JPE0I O O JP602
FLOATING
POINT U
COPROCESSOR| L
HP-PB
8US
ADAPTER

Figure 8-51. Processor PCA Layout

4. Using a pair of side cutters, cut one lead of each of the jumpers, as shown in Figure 8-52.
Form the leads so the cut ends can not make contact with each other or with any other
components on the PCA.
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__—cut

FP2

Figure 8-52. Jumpers

5. See Figure 8-53. Position the floating point chip so the square open-pin location on the
floating point chip is aligned with the unused hole on the socket. Observe the polarity of
the chip and the socket.

[
( FLOATING POINT CHIP B
CTTTTTTTTTITTTITTITTIOTTTT Noeenem
C SOCKET 7] )

/ BOARD

LUNUSED HOLE

Figure 8-53. Floating Point Chip Alignment

P4

Caution Do not install the heat sink on the floating point chip before it is installed
on the processor PCA. If you attempt to install the chip with the heat sink
. attached, you may crack the chip when it is pressed into the socket.

=2

. Align the floating point chip pins with the socket.
7. Install the chip by applying even pressure to the chip (about 30 pounds) until the chip
snaps into place.
8. Position the floating point chip heat sink so that the fins point in the same direction as
the rest of the heat sinks on the processor PCA.
9. See Figure 8-54. Align the holes on the heat sink with the alignment pin on the floating
point chip.
10. Using a flat-blade screwdriver or screw starter, attach the heat sink to the floating point
chip.
11. Install the correct upgrade label on the rear panel of the system. Destroy the rest of the
labels.
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Warning For proper operation, ensure the metal panel and plastic bezels are replaced.
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Figure 8-54. Mount Heat Sink on Floating Point Chip

Verify Floating Point Chip Installation

Execute the PDC INFO command to verify that the processor PCA recognizes the floating
point chip. If the INFO command indicates a floating point chip is present, the processor has
successfully located the floating point chip.

You should also run sections 90 through 117 of the ISL-based MULTIDIAG diagnostic to
further test the floating point chip. Any errors will be displayed on the console.
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Remove Floating Point Chip

At some time, you may have to remove the floating point chip from the processor PCA.
Remove the floating point chip by performing this procedure.

1. Place the processor PCA on the anti-static mat.

2. See Figure 8-55. Insert the firmware removal tool between the pins at one corner of the
fioating point chip.

3. Gently pry up the corner of the chip, using the floating point chip socket as a fulcrum.
4. Do this at the corner diagonally opposite from the first corner.
5. Continue this process until the chip is free of the socket.

Caution If you have cut jumpers JP601 and JP602, or jumpers JP300 and JP301, and
have removed the floating point chip from the processor PCA, the processor
' PCA will not work correctly.
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C HEAT SINK J F IRMWARE
L
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Figure 8-55. Floating Point Chip Removal
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Internal Peripheral Assembly and Disassembly

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

5.25-inch Hard Disk Drive Assembiy 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.

Replaceable Assemblies

The hard disk drive contains two replaceable assemblies: the hard disk mechanism and the
SCSI controller PCA.

Whenever a faulty SCSI controller PCA is replaced, the firmware ROM should be transferred
from the old PCA to the new PCA. However, the firmware ROM may also be ordered
separately.

Disk Mechanism. To remove the disk mechanism:

m Follow the procedure for removing the SCSI controller PCA to separate the disk mechanism
from the SCSI controller PCA.

To replace the disk mechanism:
m Follow the procedure for replacing the SCSI controller PCA.
SCSI Controller PCA.

Caution m The drive must be placed upside-down to remove the SCSI controller PCA.
In this position, the drive is very susceptible to mechanical shock and
‘ vibration.

m Make sure you observe the proper ESD precautions when removing the SCSI
controller PCA.

m Make sure the configuration jumpers on the new PCA are in the same
positions as those on the old PCA (refer to Table 4-13).
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To remove the SCSI controller PCA (see Figure 8-56):

1. Remove the mounting bracket from the drive.
2. Carefully place the drive upside-down on a padded surface.

3. Remove the four PCA mounting screws. One of the mounting screws is located on the side
of the disk mechanism.

4. Carefully tilt the PCA from side to side while pulling up until it is free of the two
connectors on the bottom of the disk mechanism.

To replace the SCSI controller PCA (see Figure 8-56):

Note Before replacing the SCSI controller PCA, check the insulator sheets on the
disk mechanism for any signs of damage. These sheets prevent the PCA from
6 shorting out against the disk mechanism. If there are any holes or tears in the

insulator sheets, they should be replaced.

1. Position the PCA on the disk mechanism so that the four mounting holes in the PCA are
aligned with the mounting holes in the disk mechanism. This will align the connectors on
the disk mechanism with the corresponding connectors on the PCA.

2. Press the PCA down firmly onto the disk mechanism connectors.

Caution Failure to install the PCA mounting screws in the correct holes may damage
‘ the SCSI controller PCA.

3. Install the four PCA mounting screws. The screws are of three different types and must be
installed in the proper mounting holes as follows:

m The screw with the captive washer goes in the side mounting hole on the disk
mechanism.

m The screw with the unthreaded shoulder goes in the corner mounting hole of the PCA
near the status LED.

m The remaining two screws go in the other two mounting holes in the PCA.

8-80 Replaceable Parts



For HP Internal Use Only

Figure 8-56. Replacing the SCSI Controller PCA

1. Disk Drive 4. Mounting Screw (unth. shoulder)
2. SCSI Controller PCA 5. Mounting Screws
3. Mounting Screw (captive washer) 6. PCA Connectors
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Firmware ROM.

Note Whenever a faulty SCSI controller PCA is removed, the firmware ROM should
d be transferred from the faulty PCA to the replacement PCA.

To remove the firmware ROM (see Figure 8-57):

1. Insert the tapered end of the extraction tool, part no. 8710-1982, into one of the extraction
slots in the socket.

2. Pry up on the corner of the chip.

3. Repeat steps 1 and 2 for the opposite corner of the chip.

4. Remove the firmware ROM.

To replace the firmware ROM (see Figure 8-57):

1. Match the beveled corner of the ROM with the locator key in the socket (see Figure 8-57).
2. Place the ROM on the socket.

3. Push the ROM gently into the socket.

Figure 8-57. ROM Socket

1. ROM Extraction Slots 2. ROM Locator Key
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3.5-inch Hard Disk Drive Assembly and Disassembly

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

Note m New disk mechanisms do not include mounting hardware. You must remove
the mounting hardware from the old mechanism and install it on the new
# mechanism.

m Make sure the configuration of the new drive is the same as the old drive
(see Figure 4-14 and Figure 4-15).

Replaceable Assemblies

The hard disk drive contains two replaceable subassemblies: the hard disk mechanism and the
SCSI controller PCA. The front panel may also be replaced as a subassembly.

Whenever a faulty SCSI controller PCA is replaced, the firmware ROM should be transferred
from the old PCA to the new PCA. However, the firmware ROM may also be ordered
separately.

Disk Mechanism. To remove the disk mechanism:

m Follow the procedure for removing the SCSI controller PCA to separate the disk mechanism
from the SCSI controller PCA and the PCA mounting brackets.

To replace the disk mechanism:
m Follow the procedure for replacing the SCSI controller PCA.
SCSI Controller PCA.

Caution m The drive must be placed upside-down to remove the SCSI controller PCA.
In this position, the drive is very susceptible to mechanical shock and
' vibration. Be extremely careful to avoid bumping or jarring the drive while
it is upside down. Place the drive on a padded surface while replacing the
SCSI controller PCA.

m Make sure you observe the proper ESD precautions when removing the SCSI
controller PCA.

m Make sure the configuration jumpers on the new PCA are in the same
positions as those on the old PCA (refer to Table 4-13).

To remove the SCSI controller PCA (see Figure 8-58):
1. Disconnect the status indicator cable from the status indicator connector on the PCA.

2. Remove the cabinet mounting bracket from the drive.
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3. Carefully place the drive upside-down on a padded surface.

4. Remove the four PCA mounting screws.

5. Lift the PCA up far enough to remove the two PCA mounting brackets.

6. Disconnect the spindle flex circuit and the actuator flex circuit from the PCA as follows:

a. Using the tabs at the ends of the locking bar on each flex circuit connector, pull the
locking bar away from the connector.

b. Carefully pull the flex circuit out of the connector.
7. Lift the PCA off the mounting posts on the disk mechanism.
To replace the SCSI controller PCA:

1. Make sure all of the jumpers on the new PCA are in the same positions as those on the
PCA you are replacing. The jumper settings are listed in Table 4-18 and Table 4-20.

2. Place the PCA on the disk mechanism so the PCA mounting holes are aligned with the
mounting posts. Also make sure the corner of the PCA near the status LED fits into the
slot in the PCA support tab.

3. Connect the spindle flex circuit and the actuator flex circuit as follows:

a. Make sure the locking bar on each flex circuit connector is pulled away from the
connector.

b. Slide each flex circuit into its corresponding connector. The spindle flex circuit goes
under the locking bar; the actuator flex circuit goes over the locking bar.

c. Press on the tabs at each end of the locking bar until the bar makes contact with the
connector.

d. Pull gently on the flex circuit to make sure it is held firmly in the connector.

4. Install the two PCA mounting brackets. Make sure the corner of the PCA remains under
the PCA support tab.

5. Install the four PCA mounting screws.
6. Install the cabinet mounting bracket on the drive.

7. Connect the status indicator cable to the status indicator connector on the PCA.
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Figure 8-58. Replacing the SCSI Controller PCA

1. Disk Drive 5. Spindle Flex Circuit

2. SCSI Controller PCA 6. Actuator Flex Circuit
3. PCA Mounting Brackets 7. Connector Locking Bar
4. PCA Mounting Screws (4) 8. PCA Support Tab
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Firmware ROM.

Note Whenever a faulty SCSI controller PCA is removed, the firmware ROM should
i be transferred from the faulty PCA to the replacement PCA.

To remove the firmware ROM (see Figure 8-59):

1. Insert the tapered end of the extraction tool, part no. 8710-1982, into one of the extraction
slots in the socket (see Figure 8-59).

2. Pry up on the corner of the chip.

3. Repeat steps 1 and 2 for the opposite corner of the chip.

4. Remove the firmware ROM.

To replace the firmware ROM (see Figure 8-59):

1. Match the beveled corner of the ROM with the locator key in the socket (see Figure 8-59).
2. Place the ROM on the socket.

3. Push the ROM gently into the socket.

Figure 8-59. Firmware ROM Socket

1. ROM Extraction Slots 2. ROM Locator Key

5.25-inch DDS-Format DAT Drive Assembly and Disassembly

The 5.25-inch DDS-format DAT drive is replaced as a unit and should not be disassembled.
There are no replaceable assemblies in the drive.
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3.5-inch 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
mounting hardware from the old drive and install it on the new drive.
i m Make sure the configuration of the new drive is the same as the old drive

(see Figure 4-18).

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 8-60):

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 8-60. 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

6 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
mounting hardware from the old drive and install it on the new drive.

6 m Make sure the configuration of the new drive is the same as the old drive

(see Figure 4-20).

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 8-61):
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.

Figure 8-61. Removing the Front Panel

1. Front Panel 2. Locking Tab (5)
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Door. To remove the door (see Figure 8-62):

Note A coil spring is used to keep the door closed. Make sure the spring is
d 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.

Figure 8-62. 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 8-63 and Figure 8-64 while performing the procedures outlined in this section.
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Figure 8-63. Cabinet Exploded View Front
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Figure 8-64. 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 8-63 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 8-63 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 8-63 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 8-63 while performing these procedures.

Forehead Assembly Removal:

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

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

. Unplug the PDU harness from the back of the ON/OFF switch.

. Remove the three mounting screws behind the forehead assembly.
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. 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 8-63 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 cabinet frame and roll the base cover until
the mounting holes in the cabinet and base cover align.

2. Insert the mounting screw. Tighten the screw.

Rear Door Hinge

Refer to Figure 8-63 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 8-63 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 8-65 and Figure 8-64 while performing these procedures.

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

. disconnect the fan power cord from the PDU.

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

. Grasp the fan assembly from the bottom and pull toward the rear of the cabinet.
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. 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.
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Figure 8-65. Fan Assembly
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Fan

Refer to Figure 8-66 while performing these procedures.

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 nuis 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.

. Insert the mounting screws up through the bottom of the fan tray/bracket and fan.
. Attach mounting nuts/washers on the mounting screw. Tighten screws and nuts.

. Attach power cord lugs to spades on the fan (polarity does not matter).

[ U

. Replace fan assembly (refer to fan assembly replacement).
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Figure 8-66. Fan Diagram
PDU
Refer to Figure 8-64 while performing these procedures.
PDU Removal:
1. Turn OFF the power switch on the front of the cabinet.
. Unplug the cabinet power cord from the wall outlet.
. Remove the top cap (refer to top cap removal).
. Unplug the PDU harness from the back of the ON/OFF switch.

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

v

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.
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. The cabinet and computer are ready to be powered up.

Cabinet Leveler or Caster

Refer to Figure 8-63 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 Deor 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.
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Functional Description

Introduction

This chapter describes the major hardware components of the system, the Access Port and its
associated commands, and the Processor Dependent Code (PDC) commands.

Hardware Components

This section identifies each major group of functional hardware components. It also provides
a brief description of the operation of these components. Figure 9-1 is a functional block
diagram of the HP 3000 and HP 9000 systems.

System Power

System power is supplied by one or two power systems. The standard chassis systems have
one power system. The extended chassis systems have two power systems. Each power system
is a single replaceable unit. A power system consists of a power supply and a power control
module (PCM). The power system connects directly to the backplane assembly. It has three
DC power harnesses to provide DC to the internal peripherals.

Figure 9-2 shows the block diagram of a power system. The signals are described in Table 9-1.
AC and DC power specifications are listed in Chapter 2.
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Figure 9-2. Power System Block Diagram

Table 9-1. Power System Signals

Signal Description
PFW_H DC output will fail after 6 milliseconds
HKPS Unregulated 15 VDC for Power Control Module. Active with AC power
PSCTL.H Power Control Module-generated On/Off control to power supply
VON_L DC On/Off signal from front panel switch
RESET System-generated reset signal to Power Control Module
POW_ON_H |Power Control Module-generated. Indicates DC levels good
SEC_ON_H [Indicates memory valid after power loss
BATCHG_L |Battery is being charged
POW_FAIL_L | Warning to system. Power will be lost in 6 milliseconds
TMPMID_H |Overtemp signal to system
POW_IN_L | Error inhibit signal to second power system

Functional Description
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Power-on Sequence

When AC power is applied to the system chassis, unregulated +15VDC is supplied to the
Power Control Module (PCM). This initializes the PCM, which detects the VON_L sngnal
from the front panel DC On/Off switch.

When the DC On/Off switch is depressed, the DC enable signal VON_L, which is lowered
to ground potential, is distributed to the PCM. As DC voltages come up, DC monitor lines
are sampled by the PCM to check DC levels. If DC levels reach specified levels within

120 milliseconds, the PCM generates POW_ON_H. Normal system execution begins when
POW_ON is generated.

Over-temperature Detection

Temperature is monitored by an analog circuit on the PCM. This circuit measures ambient air
temperature as air flows through the power system. The circuit determines fan speed and the
state of TMPMID_H computer system status line.

Fan speed changes from normal to high speed if the ambient temperature is greater than
30°C.

TMPMID_H is reported to the system if the temperature rises above 40°C. If the temperature
rises above 42°C, the PCM issues POW_FAIL_L to the system and turns off the DC power
system.

Single Power System Error Detection

During system operation, if DC overvoltage or overcurrent occurs, the PCM latchs all DC
voltages off, except unregulated +15VDC . This condition can be verified by observing the
Error LED, located on the PCM. If the LED is lit, this condition exists. As long as the AC
fuses are good and AC power is supplied to the power system, +15VDC keeps the PCM active
for error detection.

Dual Power System Ermror Detection

Both power systems have the same error detection mechanism. The Error Disable signal
provides communication between the two power systems. The signal is routed across the
backplane. The signal is initiated by the first power system to detect a fault or error
condition. The power system asserts the Error Disable signal to the second supply and
prevents it from also signaling an error. This ensures that the error is isolated to the faulty
power system.

Power Fail with Battery

When AC power is lost, the POW_ON signal drops, while SEC_ON (battery) stays high.
This sequence signals the system that battery backup is successfully executing. In addition,
the overtemp sensor is disabled, preventing a self-induced overtemp shutdown sequence. If
the battery voltage drops below a specific trip point during battery backup operation, all DC
voltages will latch off. After AC returns, power can only be restored by recycling the DC
On/Off switch.
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Power Fail without Battery

A battery is optional on this system, therefore some systems may not have battery backup.
When AC power is lost, PDC stores a PFAIL bit in non-volatile memory (NVM). NVM is an
un-architected address space residing in a 50-byte RAM area in the Real Time Clock (RTC)
chip. When power is applied, PDC reads NVM and places the PFAIL information in Stable
Storage. This information is then accessible by the operating system for logging. In addition,
the following message is displayed on the system console - Last system interruption caused by
power failare. The message will only be displayed once. If the system reboots, the message
will roll off the screen.

CPUPCA

The CPU PCA provides control and processing for the system. Figure 9-3 is a block diagram
of the CPU PCA. The chips on the CPU PCA are:

n CPU

u Memory and 1I/O Controller
u Memory and I/0 Buffers

n Floating Point Coprocessor
u HP-PB Bus Adapter

= PDC

m Stable Storage
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Figure 9-3. CPU PCA Block Diagram

There are several price/performance versions of the CPU PCA, which account for the various
range of clock speeds, cache and main memory sizes. Three clock rates are supported - 32,
48, and 64 MHz. Instruction cache and data cache sizes range from 64Kb to 256Kb. The HP
9000 Series 807 supports a minimum of 8MB of main memory. The rest of the HP 9000 and
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HP 3000 models support 16MB to 384MB of main memory. The major chip functions are
described below.

CPU

= Contains the ALU (arithmetic logic unit), TLB (translation lookaside buffer) and separate
I-CACHE and D-CACHE controllers.

o The ALU performs all of the addition and subtraction operations (except floating point).

o The TLB is a memory management unit. It manages information about the location of
code sections in cache and memory.

o The I-CACHE and D-CACHE controllers control all accesses to their respective
caches. They also provide parity detection, encoding and reporting. The -CACHE and
D-CACHE RAMs are external to the CPU chip.

Mermery and I/0 Controller

m Acts as a controller and interface between the Processor bus (Pbus) and the VSC bus It
provides the following functions for system operation.

o Main memory controller

o Provides error detection and correction for main memory (single-bit correction, multi-bit
detection).

o Drives the private memory bus.
o Drives and receives all control signals to/from the VSC bus.

O Stores the current most severe memory error in an internal register. The register is
accessible by the operating software for system logging.

PBus/VSC Interface

m A pair of chips that buffer all addresses and data transferred to/from the Pbus and VSC
bus. This includes the following:

o Addresses and data to/from the CPU to I/O address space.

o Addresses and data to/from main memory (Memory and I/O Controller) and I/O address
space.

o Addresses and data to/from PDH (part of I/O address space) and the CPU.
HP-PB Bus Adapter

m Acts as an interface or buffer between the VSC bus and I/O (HP Precision Bus). It also
provides a register for packing byte reads from PDC and Stable Storage into words for
transfer to the CPU.

m Also provides refresh clocks to main memory during power fail.
Private Memory Bus (PMB)

The system has a Private Memory Bus (PMB). All single inline memory modules (SIMM) use
this bus to communicate with the Memory and I/O Controller.
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Processor-Dependent Hardware (PDH)

Processor-dependent hardware (PDH) consists of processor-dependent code (PDC), Stable
Storage, non-volatile memory (NVM), and the real-time clock (RTC). Stable Storage resides
on the CPU PCA. NVM and RTC are located on the backplane PCA and are addressed
across the HP Precision Bus (HP-PB). NVM and RTC are implemented in a single chip
design, which also includes a built-in battery for backup.

Processor Dependent Code (PDC)

u Processor Dependent Code (PDC) is implemented in ROM. PDC contains code for selftest
diagnostics, system error handling, powerfail recovery, transfer of control, boot code and
several routines required for system operation. When fetching PDC code, address and
control signals are passed to the HP-PB as I/O addressing. The PDC ROM supplies data
across a special line to the HP-PB Bus Adapter chip, not across the HP-PB. The HP-PB
Bus Adapter chip packs the data into words and passes it to the CPU for execution.

Table 9-2 lists the PDC commands and provides a brief explanation of their functions.
The PDC commands can be executed at the boot prompt. The boot prompt is displayed after
successful completion of Selftest, which occurs after System Power-up or after System Reset.

Table 9-2. PDC Commands

C d

Description

AUTOBOOT <on/off>
AUTOSEARCH <on/off>

AUTO

BOOT

BOOT TIMER
DEFAULT
FASTSIZE
HELP or ?

INFO
PATH
PIM
RESET
STABLE
TIME

HELP <command>

Set Autoboot flag on or off

Set Autosearch flag on or off

Display Autoboot and Autosearch flags

Boot after primary, alternate, or specified boot path
Display/Set boot device timer

Set default paths in Primary Storage

Diaplay/Set FASTSIZE memory parameter

Print Help menu

Print Help information for <command>

Display 1/O map, memory, and revision information
Display /Modify path information

Display PIM information

Reset the system

Display contents of Stable Storage

Read/Set real time clock

Stable Storage

u Implemented in EEPROM, Stable Storage access is identical to PDC. The EEPROM holds

the following information:

o System Boot Paths

o Power fail information (non-battery operation only)

o Software ID

o Hardware ID
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o Software and user cap limits

o Flags for Autoboot, Autosearch and Fastsize

Real-Time Clock (RTC)

m Keeps track of date and time. Time is referenced to GMT and is accessed by the operating
system to set local time.

Non-Volatile Memory (NVM)

m This is a 50-byte RAM area in the RTC chip. NVM is un-architected. It is not
implemented in the same manner as previous systems. NVM provides the following special
functions for this system.

o Contains power-fail information for non-battery backed up systems.
o Maintains calibration constants for the RT'C circuit.

o Stores a bit map of I/O modules. The bit map is referenced by PDC when HPMC Bus
Error - 503F occurs to identify all installed I/O modules. The modules are checked for an
error state and logged to the HPMC Error Log.

Memory Subsystem

The memory subsystem is located on several assemblies. Figure 9-4 shows three major
assemblies, CPU PCA, Backplane PCA and the Memory Extender. An assembly not shown in
Figure 9-4 is the memory array PCA. The memory arrays are accessed by a private memory
bus. Figure 9-5 shows the block diagram of the memory array PCA.

Functional Description 9-9



For HP Internal Use Only

BACKPLANE PCA
MEMORY EXTENDER PCA
e MEMORY .o TESITEET sor sor sor gpugorg
CPU PCA AECTOR BTENOER : o8 ® | u ®» 24 -
| o
VIPER CHIP | BAcreU s —--00o0
[
DATA
ADDR ---00 0
PUFFER BUFFER
P
PMB ADDRESS UNE
REFRESH CIRCUIT JE—— S It
R ! 18MB1 8MBI * NOT PRESENT ON SYSTEMS
L XADDR || MEM  (MEM) WITH 64 MHZ BACKPLANE
'
;
FO10

Figure 9-4. Memory Biock Diagram - Standard and Expanded Chassis
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Figure 9-5. Memory Array PCA Block Diagram
The memory configuration rules are defined in “Memory Subsystem Configuration” in
Chapter 4.

Each memory subsystem component is described below.

Memory and 1/O Controller Chip

The Memory and I/O Controller chip contains the memory controller for all of main memory.
This includes the error correction circuit, single-event error log and the RAM refresh circuitry.
The chip also drives address, data, and control signal on the private memory bus to the
memory arrays via the backplane.

Backplane PCA

The backplane contains the following active components of the memory subsystem:

m Data buffer for all memory,

m Memory slot positions 0A/0B,

m Address buffer circuitry for slots 0A/0B

m A counnector for the memory extender PCA.

Functional Description 9-11




For HP Internal Use Only

Memory Extender

The memory extender has five additional slot pairs for memory arrays. The extender also
contains the address buffer circuitry for the slots.

Memory Array PCA

Figure 9-5 shows a Memory Array Controller and RAM chip. The memory arrays can have
several Memory Array Controller chips with in-line sets of RAMs.

Memory Amray Controller. During system initialization, PDC sets up the controller with the
soft physical address and the size of the memory array. Once the array is configured, it
responds to memory requests that fall within the range set by the soft physical address. The
configuration is not changed unless a hard reset occurs.

System Startup Overview

System operation begins when the CPU chip receives the POW_ON signal from the power
system. POW_ON forces a preset address of F0000004 (PDC selftest entry point) on the
cache line input to the ALU. This initiates a Fetch operation to PDC code. As PDC begins
sending bytes of information, the HP-PB Bus Adapter chip packs the information into words.
The requested data is sent back to the CPU chip via the VSC Bus, the two PBus/VSC
Interface chips, and the CPU Instruction Register. The PDC code is executed directly from
the CPU Instruction Register because the cache RAMs and main memory have not been
initialized at this early stage of execution.

PDC selftest code tests the CPU and main memory. Main Memory is initialized by sending

a specific range of addresss and data to each pair of memory arrays. The response to each
range of addresses determines the size of the memory arrays. Based on this information, PDC
programs the Memory Arrray Controller chips with the size and the hard physical address

of each set of RAMs. PDC tests and initializes the data and instruction caches. Cache
initialization consists of marking each cache entry as invalid. This purges all cache storage.
Following this process, PDC tests all available memory and initializes Page 0 of main memory.
Page 0 includes information on memory array sizes, slot locations, and their soft physical
address.

As address and data are sent to memory via the Pbus, it is received by the Memory and I/0
Controller chip, packed into two double words and appended with check bits. It is then sent
to a pair of memory arrays. When data is fetched from the arrays, the Memory and 1/0
Controller chip recalculates the check bits and compares the two check bit patterns for errors.
If an error is detected, the error is stored in a Memory and I/O Controller chip register, where
it is accessed by the operating system for logging.

PDC then initjalizes the system console by fetching IODC code from the IODC ROM located
on the Multifunction I/O card. The code is loaded into main memory where an instruction
fetch can retrieve the code and load it into the Instruction cache for execution.
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1/0 Subsystem
Figure 9-6 is a block diagram of the I/O subsystem.

The SPU I/O subsystem provides an interface between I/O devices, main memory and the
CPU. The I/O subsystem consists of both software and hardware components that work
together to transfer data between peripheral devices and main memory in DMA transactions,
or between the CPU and an external device operating in direct I/O mode. The I/O subsystem
hardware consists of the following components.

m Hewlett-Packard Precision Bus
m HP-PB Device Adapter

m Precision Bus Adapter
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1
!
CONSOLE MODEM 6 USER PORTS

________________ o

SLOT 12

ADDITIONAL SLOTS
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Figure 9-6. 1/0 Subsystem Block Diagram
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Hewlett-Packard Precision Bus (HP-PB)

The Hewlett-Packard Precision Bus is a high performance 32-bit bus. The HP-PB
interconnects the physical modules within the system package. Features of the bus are:

m High performance 32-bit synchronous operation
m Structured arbitration
u Bus Parity

m Software configurability

HP-PB Device Adapters

HP-PB I/O device adapters are used to connect peripheral devices to the HP-PB bus.
Currently supported HP-PB device adapters are listed under Chapter 7.

Precision Bus Adapter

The bus adapter features an integrated channel adapter for interconnecting CIO device
adapters to the HP Precision Bus. It is designed so that it can be installed in any double high
1/0 slot position that is not reserved for special boards.

The supported CIO device adapters are:

27111A CIO/HP-FL Device Adapter (HP 9000)
27113B HP-IB Device Adapter (HP 3000)
27115A CIO/HP-FL Device Adapter (HP 3000)

Figure 9-7 is a block diagram of the precision bus adapter.

Figure 9-8 shows the precision bus adapter.

PRECISION BUS ADAPTER
fonc T
; HP-PB U
o CONTROL [=argee]
ClO CHAN LOGIC g
DEVICE ADAPTER &
CHIP “"l )
ADAPTER =
cio HP-PB W
o
TRANSCEIVERS TRANSCEIVERS %)
topd

Figure 9-7. Precision Bus Adapter Block Diagram
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Clo-PB
Connect
Assembly

LG200122_075

Figure 9-8. Precision Bus Adapter

SCSI Bus Description

This system features internal peripherals that are connected to the system via a SCSI (Small
Computer System Interface) bus. SCSI provides a standard bus for connecting peripheral
devices, such as disk and tape drives. Because SCSI is an industry standard, non-HP devices
can be connected to the system chassis. Operation of non-HP devices is not guaranteed by
HP.

SCSI offers high performance and connectivity for a growing variety of peripheral devices.
SCSI bus specifications are listed in Table 9-3.
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Table 9-3. SCSI Bus Specifications

Parameter Characteristics

Features 8-bit bus.

Connects up to 7 devices per adapter.

Bus arbitration

Parity Checking (via enable/disable switch)

Maximum Cable Length |6 meters, including any internal
(single-ended SCSI bus) |lengths in all devices.

SCSI Bus Connection Single-ended

Termination Requirement | The SCSI bus requires termination. The terminator
MUST be connected to the last device on each end

of the bus.
Caution Connecting more than one terminator to a SCSI bus cabling scheme will cause
' electrical damage to SCSI device controllers.

This system has an integrated SCSI bus, located on the Multifunction I/O card. Figure 9-6
shows how the SCSI bus originates on the multifunction card and is routed through the
backplane to the internal SCSI devices. Some versions of the Multifunction card offer external
connections for external SCSI devices. In the case where the SCSI controller acts as a node
(Y-connection), both ends of the SCSI bus must have SCSI terminators (last device on the
chain).

SCSI Bus Termination Requirements

Internal SCSI devices are connected together with internal SCSI bus ribbon cable. External
SCSI devices are connected via a standard SCSI cable.

Both ends of the SCSI bus must be terminated. The internal SCSI bus is terminated with
internal terminator packs, which must be installed only on the last device on the bus.
Figure 9-9 shows how the internal SCSI bus is terminated. Note the high-density SCSI
terminator on the external connector. This terminates the other end of the SCSI bus.
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Figure 9-9. Internal SCSI Bus with no External Devices

Figure 9-10 shows the internal SCSI bus with one external SCSI device connected to it. The
external SCSI connector on the Multifunction I/O card is a high-density connector. It requires
a high-to-low density SCSI cable to connect the external I/O device. A SCSI terminator is
used on the external I/O device to properly terminate the bus.

STANDARD SCs!
TERMINATOR

MULTIFUNCTION /O CARD

INTERNAL ‘ ‘
TERMINATOR PACKS EXTERNAL
INTERNAL SCSIBUS | EXTERNAL SCSIBUS §§ /O DEVICE
| | | ;
DY
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110 DEVICE /0 DEVICE 5CS1 CABLE
\ EXTERNAL HIGH
DENSITY SCSI cost

L CONNECTOR

Figure 9-10. Internal SCSI Bus with one External Device

Figure 9-11 shows the internal SCSI bus with two external SCSI devices connected to it. Note
that the standard SCSI terminator has been moved to the last device on the SCSI cable. Both
ends of the SCSI bus are properly terminated with terminator packs on the last internal SCSI
I/O device and a standard SCSI terminator on the last external 1/0 device.
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Figure 9-11. intemal SCSI Bus with two External Devices

Caution

Do not connect a differential SCSI device to the single-ended SCSI bus.
Single-ended and differential SCSI devices are electrically different and must
not be configured onto the same bus.

SCSI Single-Ended Pin Assignments

Table 9-4. SCSI Connector (J1) Single-Ended Pin Assignments

PIN SIGNAL PIN SIGNAL PIN SIGNAL
2-DATA BIT 0 20 GROUND 36 -BSY
4-DATA BIT 1 22 GROUND 38 -ACK
6 -DATA BIT 2 24 GROUND 40 -RST
8 -DATA BIT 3 26 TERMPWR 42 -MSG
10 -DATA BIT 4 |28 GROUND 44 -SEL
12-DATA BIT 5 |30 GROUND 46 -C/D
14 -DATA BIT 6 |32 -ATN 48 -REQ
16 -DATA BIT 7 |34 GROUND 50 -1/0
18 -DATA BIT P
Note 1: All odd numbered pins are connected to ground.
Pin 25 is required to remain open.

If the single-ended convention is used, all odd numbered pins, except pin 25, are connected to
ground. Pin 25 is left open. All assigned signals are terminated with 220 ohms to +5 volts
(nominal) and 330 ohms to ground at each end of the cable.
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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 level 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 loczl 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 9-5. Access Port Command Summary

CONTROL MODE COMMANDS Valid At

Command | Description LC|RC

CA Configure Remote Support Modem Port
co Return to Console Mode

(o] Copy Screen

DI Disconnect Remote Console

DR Disable Remote Operator Access

DS Disable SPU Status Display

ER Enable Remote Operator Access
ES Enable SPU Status Display
HE Print Help Menu

LR Lock Remote Support Modem Access
RS Reset SPU

SE Enter Session Mode on Remote Port
TC Initiate SPU Transfer of Control

TA Initiate Self Test

TE Tell

[ [ [z [ [ [ [ 2 [
Z e | e |z e e [ | e e

UR Unplock Remote Support Modem Access

s LC = Local Console
m 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 modem protocol, bit rate, CCITT
Rate Select, and the optional system identification.

m Modem Protocol: Bell or CCITT

= 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

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
modemn 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/0 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.
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If background processing of /O commands received in the remote port’s I0_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)
u Mode = Multiple

u Password = None

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
CO: . Return to console mode

Cs: Copy local comsole 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

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
1/0 card during self-test will be lost.
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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:

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 remote 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 complair if it is typed.

Valid From: Local Console Port, Remote Modem Port
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Access Port Special Characters

Table 9-6. 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 Coniroi 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.

““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.

“"8: 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
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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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Reference

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 1/0 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
X K LED Light Emitting Diode
DUI Diagnostic User Interface
LPMC |L iority Machi k
ECC Error Correction Circuitry ow Priority Machine Ched
MAU Media Attachment Unit
FRU  |Field Replaceable Unit e @
MUX Multiplexer
HP-IB | Hewlett-Packard Interface Bus

HPMC | High Priority Machine Check
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Table 10-1. HP System Acronyms (continued)

Acronym| Description Acronym Description
oS 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

Interface
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