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PREFACE

This manual contains service information for the HP 7905A Cartridge Disc Subsystem. The subsystem
described in this manual is used as an integral part of the HP 3000 Computer System to provide I/O
capability between the system and the HP 7905A Disc Drive.

The contents of this manual are organized in four sections as follows:

a.  Section I. Section I contains general information relative to the subsystem physical features and
specifications.

b. Section II. Section II contains installation instructions for the subsystem.
c. Section III. Section III contains theory of operation for the subsystem.

d. Section IV. Section IV contains servicing instructions with preventive and corrective maintenance
information.

This manual should be retained and used with related documentation for the HP 3000 Series 11 Computer
System or the pre-Series 1T HP 3000 Computer System. The related documentation for the HP 3000
Series II Computer System includes the following:

a. HP 3000 Series Il Computer System Service Manual, part no. 36000-80018.

b.  HP 3000 Series II Computer System Signal and Power Distribution Manual, part no. 30000-90021.
c. HP 13037A Disc Controller Installation and Service Manual, part no. 13037-80006.

d. HP 7905A Disc Drive Installation and Service Manual, part no. 07905-90007.

e. Stand-alone HP 30129A Cartridge Disc Diagnostic, part no. 30129-90007.

f. HP 29425A Cabinet Manual, part no. 29425-90001.

The related documentation for the pre-Series II HP 3000 Computer System includes the following:
a. HP 30001A CPU/IOP Servicing Manual, part no. 30001-90003.

b. HP 30005A/30006A Memory Servicing Manual, part no. 30005-90001.

c. HP 30030A Selector Channel Maintenance Manual, part no. 30030-90001.

d. HP 13037A Disc Controller Installation and Service Manual, part no. 13037-90006.

e. HP 7905A Disc Drive Installation and Service Manual, part no. 07905-90007.

f. Stand-alone HP 30129A Cartridge Disc Diagnostic, part no. 30129-90006.
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GENERAL INFORMATION

SECTION

1-1.  INTRODUCTION.

1-2. This manual describes the HP 7905A Cartridge
Disc Subsystem which provides mass storage facilities for
HP 3000 Computer Systems. The manual also contains
detailed information about the interface unit, HP part
number 30229-60001, which is not documented in its own
manual. The HP 3000 Series Il disc drive is shipped
installed in an HP 29425A Cabinet. This cabinet is
described in the cabinet manual part number
29425-90001.

1-3. This first of four sections describes the subsys-
tem and the devices which make up the subsystem.

1-4. DESCRIPTION.

1.5, The HP 7905A Cartridge Disc Subsystem pro-
vides an HP 3000 Computer System with a fully automa-
tice, random access, mass storage memory. The subsystem
consists of a disc controller (on three HP 3000 I/O-type
boards), a cartridge disc drive, and an interface unit (on
one HP 3000 I/O-type board). See Figure 1-1. The interface
unit interfaces the disc controller to the HP 3000 I/O
system.

1-6. DISC DRIVE.

1-7. Each disc drive has one fixed disc platter which
is not removable and one removable, front-loading, single
platter, disc cartridge. Each platter has a top surface and a
bottom surface making four surfaces, numbered ) through
2 and servo per disc drive. Each surface, has a read/write
head which is capable of storing (writing) data on the
surface in 411 concentric tracks numbered 0 through 410.
The data on the servo surface consists of servo tracks
which are used as a reference to maintain the read/write
heads centered over the data tracks, therefore, only three
surfaces are available for data storage.

1-8. Data storage on the discs is organized into cylin-
ders (tracks), heads (surfaces), and sectors. The read/write
heads are mechanically coupled so as to be positioned at
any time over the same numbered tracks of each surface.
A cylinder is then defined as the set of three tracks which
can be written on or read from without head movement.
(An “imaginary” cylinder is formed by any three of the
same numbered tracks of each surface.) Cylinder addres-
ses are, therefore, the same as those of the tracks which
form them, 0 through 410. Although only one of the three
data tracks of a cylinder can be written on or read from at
a time, it is possible to automatically switch between
heads on different surfaces.
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1-9. Each track contains 48 sectors numbered from 0
to 47. Each sector is capable of storing 128 data words. The
storage capacity of each disc is, therefore, the product of 3
(surfaces) times 400 {tracks guaranteed per surface) times
48 (sectors per track) times 128 (words per sector) or
7,372,800 data words. The sector numbers are logically
staggered from surface to surface by one sector for each
successively numbered surface to allow cylinder address
verification after head switching and checking of track
status before further reading or writing operations are
permitted. Track status may be spare, privileged, or defec-
tive.

1-10. DISC CONTROLLER.

1-11. The disc controller is a microprocessor-controlled
unit capable of connecting multiple disc drives to a high
level interface. In this subsystem, the high level interface
is an HP 3000 Computer System, reached by way of the
HP 30229-60001 interface unit printed circuit assembly
(PCA). Other important features provided by the disc con-
troller include:

a. Automatic incremental or decremental seek.
b. Automatic track sparing.
¢. Data transfer error correction.

d. Automatic retry of transfers after error detection.

1-12. The disc controller consists of three printed cir-
cuit assemblies. each of which was designed to reside on a
six-connector 1/()-type board so that they can occupy a slot
in the I/O portion of the HP 3000 Computer System. They
are named Device Controller PCA, Microprocessor PCA,
and Error Correction PCA.

1-13. INTERFACE UNIT.

1-14. The two-way transfer of data and subsystem
commands and status between the subsystem and the user
system is by way of an interface unit. Communication
between the HP 3000 and its interface unit is done via the
IOP and selector channel busses.

1-15. This subsystem employs the 30229-60001 Inter-
face Unit PCA to link the disc controller and disc drive to
an HP 3000 Computer System.

1-1
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1-16. EQUIPMENT FURNISHED.

1-17. Equipment furnished for the base HP 7905A
Cartridge Disc Subsystem (product number 30129A) con-
sists of the following:

a. HP 7905A Cartridge Disc Drive with an HP 12940A
Formatted Disc Cartridge

b. HP 29425A Cabinet for the HP 7905A Disc Drive.

c. HP 13013A Option 002 Multi-Unit Cable. The cable
length is 5.49 meters (18 ft).

d. HP 13213A Option 001 Data Cable. The cable length
is 7.62 meters (25 ft).

e. HP 30229A Cartridge Disc Interface Kit.

NOTE

The total length of all HP 13013A cables
in the system may not exceed 74 feet.

1-18. The HP 30229A Cartridge Disc Interface Kit
consists of:

a. An interface unit printed-circuit assembly (PCA) part
no. 30229-60001.

b. A disc controller comprised of three printed-circuit
assemblies; a microprocessor PCA part no. 13037-
60001, a device controller PCA part no. 13037-60002,
and an error correction PCA part no. 13037-60004.
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General Information
c. Four flat cables; two part number 30000-93043 and
two part number 30000-83052.
d. A terminator assembly part no. 30229-60003.

1-19. An HP 30329A Disc Drive add-on product incor-
porates one or more disc drives into a HP 3000 Computer
System. Each HP 30329A consists of:

a. HP 7905A Cartridge Disc Drive with an HP 12940A
Formatted Disc Cartridge.

b. HP 29425A Cabinet for the HP 7905A Disc Drive.

c. HP 13013A Option 003 Multi-Unit Cable. The cable
length is 2.44 meters (8 ft).

d. HP 13213A Option 002 Data Cable. The cable length
is 15.24 meters (50 ft).

1-20. OPTIONS AVAILABLE.

1-21. Subsystem option 015 provides for operating the
subsystem from a 230-volt, single-phase, 50 Hertz source
by furnishing disc drives having that capability.

1-22. SPECIFICATIONS.

1-23. Pertinent specifications for disc drive and disc
controller are described in their respective service
manuals. The interface unit requires 3.6 amperes at +5
volts when installed in the HP 3000 Computer 1/O card
cage.

1-3/14



SECTION

INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides information needed to in-
tegrate the HP 7905A Disc Cartridge Subsystem into an
HP 3000 Computer System.

CAUTION

Do not use any portion of the disc drive
as a hand hold when moving the HP
29425A Cabinet. The disc drive may be
damaged.

2-3. JUMPER CONFIGURATIONS.

2-4. There are four sets of jumpers which must be
configured before the board can be installed in the compu-
ter card cage. These sets represent device number, inter-
face address, preset disable, and interrupt mask. The four
areas for jumper installation on the Interface Unit PCA
are shown in Figure 2-1. Table 2-1 summarizes the jumper
descriptions. There is no parity jumper on this PCA be-
cause it is not required by the selector channel.

2-5. When a jumper is installed to select a “1” or “0”
or to enable “E” or disable “D”, the body of the jumper
covers the position designator of the desired state leaving
the position designator for the undesired state visible.
Note in the selection made in Figure 2-1 that Preset Dis-
able is enabled, the Device Number is binary 0000101
(octal 005), and the Interface Address is binary 000.

2-6. PRESET DISABLE.

2-7. The preset disable jumper is provided so that any
clear signal to the interface unit can be prevented from
affecting the disc controller. The jumper should be placed
in the enable position.

2-8. DEVICE NUMBER.

2-9. The device number jumpers assign a number to
each subsystem so that it may be identified by the HP
3000 I/O system. These subsystem numbers (in the range
of %3 to %177) are set to a number known to the disc
driver when the system is configured. A jumper in position
“1” or “0” results in a logical “1” or "0”, respectively, in the
DRT address in memory for this device (subsystem).

2-10. INTERFACE ADDRESS.

2-11. Position these three jumpers to 0.

2-12. INTERRUPT MASK.

2-13. The interrupt mask jumper is provided to allow
selective setting and clearing of the interrupt mask indi-
cator. This feature is not implemented by standard HP
3000 software, therefore, set to E (enable).

Table 2-1. Interface Unit PCA Jumpers

DESCRIPTION

REFERENCE
JUMPER NAME DESIGNATION
Preset Disable w1
Device Number W2-w8
Interface Address W9-W11
interrupt Mask W12

One jumper with two possible positions, E and D. The jumper must be set
to E for this subsystem.

Seven jumpers which program the device number of the subsystem. The
device numbers range from %3 to %177. Normally set to %5.

Three jumpers which program the interface unit address for use by the
disc controller to identify this subsystem as one particular subsystem of
a group of subsystems. Set to O for this subsystem.

Assigns the subsystem to an interrupt mask group when installed in
positions 0 through 15, or enables subsystem response to ail Set Mask
commands when installed in the ENABLE position, or disables subsys-
tem response to all Set Mask commands when installed in DISABLE
position. Normal position is E.




Installation

7905A

PRESET DISABLE

TOP 2,4,
BOTTOM 1,3,

DEVICE NUMBER

INTERFACE ADDRESS
LSB

PRINTED-CIRCUIT ASSEMBLY
COMPONENT SIDE (TOP)

J1 J2
50 2,4,
49 1,3,

Y FRONT OF HP 3000 PCA CAGE Y

INTERRUPT MASK

50 2,4, -—=50
49 1.3, —=48

2-2

Figure 2-1. Interface Unit PCA Jumper Locations
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2-14. BOARD LOCATION AND
iNSTALLATION.

2-15. Locate the interface unit PCA (part no. 30229-
60001) in the I/O area of the computer system near the
selector channe! to minimize cable lengths. The slot used
will have P2 cabled to the channel bus and P3 cabled to
the IOP bus. There must be three slots available im-
mediately beneath the interface unit PCA to receive the
disc controller PCAs.

2-16. The three PCAs of the disc controller are located
in the same PCA board module as the interface unit. The
device controller PCA (part no. 13037-60002) is im-
mediately beneath the interface unit PCA with the error
correction PCA (part no. 13037-60004) next and the
microprocessor PCA (part no. 13037-60001) last. A second
configuration is allowed which has the device controller
PCA above the interface unit PCA, the error correction
PCA above the device controller PCA, and the microproc-
essor PCA above the error correction PCA. These two
configurations, one the inversion of the other, are the only
configurations allowed.

2-17. CABLING.

2-18. Observe the following caution.

CAUTION

When cabling the subsystem, ensure
that system power is off. Also, some
cables and associated hardware demand
proper orientation before being con-
nected, otherwise the hardware might be
damaged.

2-19. The cartridge disc subsystem is cabled as follows:

a. A flat cable, part number 30000-93052, connects J1 of
the interface unit PCA to J1 of the device controller
PCA. Another connects J2 of the error correction PCA
to J2 of the microprocessor PCA. See Figure 1-1.

b. A flat cable, part number 30000-93043, interconnects
the P2 connectors of the device controller PCA, error
correction PCA, and microprocessor PCA. Another in-
terconnects the P3 connectors of the same three
assemblies.

c. A data cable, part number 13213A, connects from one
of eight connectors (J4 through J11) on the device
controller PCA to connector A7P4 on the rear of the
disc drive. There is one of these cables for each disc
drive in the subsystem. See Figure 2-2 and its inserts
C and B.
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d. An HP 13013A Multi-Unit cable connects from J3 of
the device controlier to a T-connector at the terminal
bracket on the rear of the first disc drive. A flat cable
is brought out from the rear of the disc drive to con-
nect via a cable-to-cable adapter or via a terminator
PCA to the T-connector. The connection is via cable-
to-cable adapter if the installation has more than one
disc drive or via the terminator PCA if this is the only
disc drive in the installation. See Figure 2-2 and its
insert A. '

e. Ininstallations containing more than one disc drive, a
Multi-Unit cable connects the control lines from the
T-connector of one drive to the T-connector of the next
drive in line. The flat cable from the rear of each disc
drive will connect via a cable-to-cable adapter to the
T-connector unless this is the last drive in line. The
connection is made via a terminator PCA for the last
drive only.

NOTE

The total length of all HP 13013A
Multi-Unit cables in the system may not
exceed 74 feet.

f.  The HP 29425A Cabinet is supplied with a 20-ampere
power cord and a keyed plug. The customer will need
to install a special AC receptacle. The receptacle
needed is the 20-ampere NEMA type 5-20R. (A Hub-
ble part no. 5362 or equivalent will serve the pur-
pose.) If the subsystem contains option 015 (operation
of the disc drive on 230-volts, single-phase, 50 Hz
power), the customer must provide for all electrical
hardware required from his power mains to the power
input terminals of the cabinet. Refer to the HP
29425A Cabinet Installation and Service Manual.

2-20. FIELD ADD-ON.

2-21. Appendix A contains additional information for
HP 7905A Cartridge Disc Subsystems (product number
30129A) installed as an add-on to HP 3000 Computer
Systems in the field.

2-22. REPACKING FOR SHIPMENT.

2-23. If one of the devices is to be shipped to Hewlett-
Packard for service or repair, attach a repair order to the
faulty instrument identifying the owner and indicating
the service or repair to be accomplished. Include all
symptoms of the malfunction, the model number and full
serial number of the instrument.

2-24. Place the instrument in the original container if
available or a suitable replacement.
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2-25. If original container is not used, wrap instru-
ment in heavy paper and place in an inner container. Use
adequate packing material around all sides of the instru-
ment and place a cardboard strip over the display panel
face. Place the instrument and inner container in a heavy
carton or wooden box and bind with strong tape or metal
bands. Mark shipping container with "Delicate Instru-

ment”, “Fragile”, etc.
NOTE

In any correspondence, identify the in-
strument by model number and serial
number prefix.

7906A
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Figure 2-2. Disc Driver Interconnection Diagram

2-5/2-6



THEORY OF OPERATION

SECTION

3-1. INTRODUCTION.

3-2. The theory of operation in this section describes
the subsystem hardware as it is typically manipulated by
HP-furnished software and firmware as a result of normal
operation of the system.

3-3. SUBSYSTEM-LEVEL DESCRIP-
TION.

34, A subsystem block diagram is shown in Figure
3-1 which shows how the disc subsystem components re-
late to each other to certain other system components. The
major subsystem components are the interface unit, the
disc controller, and the disc drive.

3-5. INTERFACE UNIT.

3-6. The transfer of data and subsystem commands
and status between the disc subsystem and user systems is
done by way of the interface unit. Command storage is
provided by the interface unit to accommodate disc drive
and disc controller availability. For example, a command
may be issued to this subsystem: however, the disc control-
ler is busy, therefore, the command is stored to be im-
plemented when the drive is available.

3-7. The interface unit communicates with the
system’s IOP and selector channel and with the
subsystem’s disc controller. The interface unit responds to
an SIO command on the TOP. bus by sending a request to
the selector channel to start an SIOQ program. The inter-
face unit also sends its device number to the selector
channel and sets an SIO BUSY flag to enable the interface
unit to respond to selector channel commands.

3-8. DISC CONTROLLER.

3-9. The disc controller, a microprocessor controlled
device, interfaces via a device bus with multiple disc
drives and via an interface bus with the interface unit.
System interface functions performed by the controller
include signal format conversion, command storage, and
data transfer supervision. Signal conversion is required to
perform parallel-to-serial (outbound) and serial-to-
parallel (inbound) data transfers. Command storage is
provided by the controller to accommodate disc drive av-
ailability, etc. For example, a command may be issued to
the drive; however, the drive is not ready at this time.
Therefore, the command is stored to be implemented when
the drive is available. A total of 22 commands are provided

to allow the computer to control operation of the disc
drives by way of the disc controller. The commands pro-
vided and their code assignments are given in Table 3-1
which also provides a brief description of the function of
each command.

3-10. DISC DRIVE.

3-11. The HP 7905A Disc Drive is the mass storage
device for the subsystem. It has a removable cartridge and
a single fixed disc. The removable cartridge is a front
loading plastic enclosure with a 14 inch diameter disc.

3-12. Data storage on the disc is organized into sur-
faces, cylinders, and tracks. On the HP 7905A Disc Drive
there are two platters and, therefore, four recording sur-
faces. Three surfaces are for the storage of data since one
contains servo tracks which are used as a reference for
maintaining the read/write heads centered over the tracks
containing data.

3-13. A cylinder is defined as the set of tracks which
can be read or written on without head movement. There
are 411 cylinders numbered 0 to 410 with the lower num-
bered cylinders located towards the outer edge of the disc.
Although only one data track is ever read or written on at
a time, it is possible to switch between heads on different
surfaces.

3-14. Each track contains 48 sectors numbered from 0
to 47. Sector numbers are logically staggered by one sector
for each successively higher numbered surface to allow
cylinder address verification after head switching. Au-
tomatic head switching always occurs at the end of sector
47. The staggered sector numbers also allow checking of
track status before further reading or writing operations
are permitted. Track status may be assigned by setting
bits in the initialize command (13) to the disc subsystem.
See Table 3-1. Status may be assigned spare, protected, or
defective.

3-15. The recording format of a track is shown in Fig-
ure 3-2. Individual sectors are separated by a gap which is
equivalent to about nine words. The beginning of each
sector is flagged by a sector mark which is read from the
servo track. An index mark indicates the location of sector
0. A modulo 48 sector counter located in the drive is
initially cleared by the index mark. The sector counter is
then counted up one by each sector mark to indicate where
the read/write heads are currently positioned on the track.

3-1
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Figure 3-1. Disc Subsystem Interfaced with HP 3000 Computer System

3-16. The recording format for a sector is shown in
Figure 3-3. Each sector contains 148 16-bit words com-
prised of a 1:3-word preamble, a 128-word data block, and a
7-word postamble. The first 11 words of the preamble are
used to synchronize a phase-locked loop for control of an
oscillator whose output is used to detect ones or zeros in
the data to be read from the disc. The other two words in
the preamble contain track status and the complete ad-
dress of the data in the sector to allow data protecting,
address error checking, and automatic track sparing. The
seven words in the postamble are provided to allow error
checking and error correction to be performed.

3-17. The word storage capacity per disc drive is de-
pendent on the usable number of words per sector (128),
sectors per track (48), tracks per surface (411), and sur-
faces per drive (3). For each HP 7905A Disc Drive, the
storage capacity is 7,575,552 words. The data transfer rate
is 450,000 words per second.

3-18. CONTROL.

3-19. The primary function of the cartridge disc sub-
system is to perform those operations required to store or

3-2

access data on the storage media of the disc drives. This
includes the ability to perform operations as follows:

a. Position the read/write heads over a designated track.

¥ ceate a T Sy o T
o, LOCAW & paruilu GIf paiv 1 a TeLoia.

c¢.  Write or read a record or part of a record.

d. Transfer status information to the using system.

3-20. Operation of the subsystem is controlled by
commands issued by the using system. These commands
are described in Table 3-1. The disc controller executes
these commands with assistance from the interface unit
and the disc drive. Table 3-1A shows the relationship
between the command code and the octal value of the
command as it would be seen in an octal dump. (It is
assumed that bits 8 and 9 are zeros.)

3-21. Interface between the interface unit is conducted
on the 10P bus, the power bus, and the selector channel
bus. A description of the signals on each of these buses is
given in Tables 3-2, 3-3, and 3-4, respectively. Subsystem
signals between the interface unit and the disc controller
are described in Table 3-5.
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48 DATA SECTORS
1
/ AN

SECTOR O SECTOR 1 LA SECTOR 46 SECTOR 47

INDEX MARK
Figure 3-2. Track Recording Format
PREAMBLE l DATA PosrAMBLEJ
13 WORDS 128 WORDS 7 WORDS
"~
SYNC FIELD ] syne | cviap 1 HSAD l CRC [ ECC
10WORDS ~ 1WORD | 1WORD 1 WORD 1WORD 6 WOHDS
s
SYNC WORD CYLINDER Islplol HEAD L SECTOR J
0 50 B0 1 23 78 5
PREAMBLE 13 WORDS FOR SYNCHRONIZATION AND ADDRESSING
DATA 128 WORDS OF DATA
POSTAMBLE - DATA CHECKING AND ERROR CORRECTION INFORMATION
SYNCFIELD - 10 WORDS (160 BITS) OF 0'S
SYNC - SYNC WORD 1003763 IF ECC FIELD IS VALID

100377g OTHERWISE
CYLAD CYLINDER ADDRESS
HSAD HEAD ADDRESS (LOGICAL)
SECTOR ADDRESS (LOGICAL)
S IF 1", SPARE TRACK IN ACTIVE USE
P IF “1”, PROTECTED TRACK

D IF 1" DEFECTIVE TRACK
CRC - CYCLIC REDUN.DANCY CHECK 1 WORD OF CHECK INFORMATION
ECC ERROR CORRECTION CODE 6 WORNS OF CHECK AND CORRECTION INFORMATION

Figure 3-3. Sector Recording Format
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Table 3-1. Disc Subsystem Commands

CODE COMMAND COMMAND EFFECT
00 'Cold Load Read After issuing a seek to unit O, cylinder 0, head H.
sector S, the controller reads the disc-resident boot-
000 HO SECTOR strap; stops when intertace unit sets EOD.
0 56 7 8 16
HD HEAD
01 Recalibrate Disc drive number U positions its read/write heads
over cylinder 0. "H" is the hold bit. Any command
001 H unIT which could alter a disc drive's status has a hold bit
N 8 9 T position to tell the controller to hold this specific disc
M HOLD BIT drive for this one CPU.
02 Seek Upon receipt, controller waits for two words with cylin-
der. head. and sector addresses A seek to that loca-
002 H UNIT tion 1s 1ssued to the disc drive U
0 78 9 15
CYLINDER
0 1%
] HEAD SECTOR
0 23 78 15
03 Request Status’ Upon receipt, controller returns two status words to the
interface.
003 H UNIT
0 8 9 1%
04 Request Sector Address” Upon receipt, controller returns the logical address of
the seclor currently passing under the heads of the
004 H UNIT specified unit
] 7 89 15
05 Read The controller begins reading from the 128-word sec-
tor last addressed by a seek command,the sector last
005 H UNIT addressed by an address record command, or the
0 78 o 5 sector following the last one read until interface sets
EOD or OVERRUN.
06 Read Full Sector Same as 05 except reading includes 138 words, which
is the fuli sector contents, not only the 128 data words.
006 H UNIT
0 78 9 1]
34 1 May 1976
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Table 3-1. Disc Subsystem Commands (continued)

Theory of Operation

CODE

COMMAND

COMMAND EFFECT

o
~J

007 H UNIT

SECTOR COUNT

Upon receipt. controller waits for the word containing
the sector count to see how many sectors are to be
ventied If it is O. it is interpreted as 65,536 (2'¢). The
controller begins reading from the sector last addres-
sed by a seek command, the sector last addressed by
an address record command, or the sector following
the last one read until the sector count is 0. Data is not
sent to the interface but simply checked.

Write

010 H UNIT

The controller begins writing on the sector last ad-
dressed by a seek command, the sector last addres-
sed by an address record command.- or the sector
following the last one read until the interface sets EOD
or OVERRUN

Write Full Sector

on H UNIT

Same as 10 except writing includes 138 words per
sector which 1s the full sector contents, not oniy the
128 data words

Clear

77

[i] T8 1%

The controller transmits CLEAR 1o the disc drives,
clears any clock offset, turns oft timer, clears status,
clears busy on the interface and disconnects all disc
drives

Initialize

s{p|D 013 H UNIT

o 1 2 7 8 9 15

S FEAG TRACK SPARE
POFLAG TRACK PROTECTELD
1y FLAG TRACK DEFECTIVE

This command, sometimes called Write Address, is
the same as 10 except that bits 0, 1, and 2 of the
command word are used to set the status of the tracks:
spare(S). protected(P). defective(D).

14

Address Record

3] 7 8 15

This command in the same format as a seek command
02 accepts two words of a logical address which is set
in the controller but not transmitted to the disc drive.

Request Syndrome*

ath

\
S\
N
ANNN

~
@
P

This command returns seven words which contain cor-
rection data for "possibly correctable” results of data
from Aead. Coid Load Read. Read with Ofiset, or
Read without Verify command.

3-5/3-5A
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Table 3-1. Disc Subsystem Commands (continued)

CODE COMMAND COMMAND EFFECT
15 Request Syndrome (continued) Eleven words are returned and have the foliowing
significance:
S|P|D| STATUS WORD 1

Bits 0 through 7 are the only valid bits in word 1. Bit O is
the spare track bit, bit 1 is the protected track bit, bit 2
is the defective track bit, and bits 3 through 7 are
status bits Status may be “Correctable” (%017) or
“Uncorrectable” (%10). If uncorrectable, ignore dis-
placement and pattern words or, if correctable, cor-
rection data is available in displacement and pattern
words.

CYLINDER WORDS 2 AND 3

. —_ These words contain the logical address of the sector
HEAD SECTOR in which the error occurred.

DISPLACEMENT WORD 4

The displacement word indicates, relative o the first
data word. the beginning word of the sector where the
first bit error occurred.

PATT1 WORDS 5. 6. AND 7

— The pattern words are exclusive-ORed with the bad
PATT2 data words The corrected data words are stored back
in the buffer.

PATT3

16 Read with Offset Same as a normal read (05) but requests an offset
parameter word before executing. It sends the cylin-
der offset to the selected umit and may advance (A) or
0 789 15 delay (D) the separator clock with respect to the data
B BUSY Offsets are removed on completion

016 H UNIT

Al CYLINDER OFFSET

0 56 78 15

217 Set File Mask The retry count is set into a retry counter on the inter-
face unit on a function order from the controller which
has set bits 12 through 15 into a mask register. The
0 78 1112 13 14 15 register 1s used to control the action dunng a data
transfer.

a7 RETRY COUNT|[ A SIMIA

S = AUTOMATIC TRACK SPARING
SURFACE MODE (bit 14 = 0)
CYLINDER MODE (bit 14 = 1)

A = AUTOMATIC SEEK (DECREMENTAL

IF BIT12SET OR INCREMENTAL
IF BIT 12 CLEARED)

M=

1976  3-5B
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Table 3-1. Disc Subsystem Commands (continued)

CODE " COMMAND COMMAND EFFECT
22 Read Without Verity This command operates just like a normal read (05)
but does not verity the preceding sector so no address
022 H unIT checking or sparing operations occur unless a track
0 789 15 boundary is crossed during the operation.
23 Load TIO Register The controller accepts a word of data 1t writes into the
TIO (Status) register on the interface by a write T10
7 g Y
023 //' /// order from the controller This command is intended as
0 78 15 a service tool
Request Disc Address* The controller returns two words in the order and
v format of the address words passed in a seek (02)
24 024 //////// / command. This command is used to determine where
/4 an error occurred during a verify command, or any
0 78 15 other command which terminates with an error.
End
/ The controller returns to polling upon receipt of this
25 025 / command.
0 78 15
Wake Up This command checks whether the specified unit is
2 available (hold bit clear). If not, the command is left
026 UNIT pending on the interface and the controller resumes
polling of other interfaces.
0 78 15
*When these commands are used in the IOAW portion, bit 15 of the IOCW must be set.

3-6
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Table 3-1A. Command Code versus Octal Value

COMMAND CODE OCTAL VALUE COMMAND CODE OCTAL VALUE
000 0000XX 013 0054XX
001 0004XX 014 0060XX
002 0010XX 015 0064XX
003 0014XX 016 0070XX
004 , 0020XX 017 0074XX
005 0024XX 022 0110XX
006 0030XX 023 0114XX
007 0034XX 024 . 0120XX
010 0040XX 025 0124XX
011 0044XX 026 0130XX
012 0050XX

Table 3-2. IOP Bus/Interface Unit Signals

SIGNAL DESCRIPTION
I0D00-15 16-bit bidirectional data Inbound (to memory) transfer active with Si signal low. Outbound (to

subsystem) transfer active with SO signal low.

DEVNOO0Q-07 8-bit bidirectional device number. IOP addresses the subsystem on this bus; subsystem must
perform device number compare before commands can be decoded. Subsystem places its number
on these lines, when the subsystem interrupt request 1s recognized by the IOP interrupt poll.

IOCMD00-02 3-bit command. Transfers direct /0 commands to subsystem. The following eight commands can
be decoded by the cartridge disc subsystem:

a. Set Interrupt e Reset Interrupt
b. Control 11O f. Test /0
c. Start /0 g. Set Mask
d. Wirite IO h. Read I/O
INTREQ Interrupt Request. Subsystem interrupt request signal to the 1OP. The IOP responds with an interrupt
priority poll (INTPOLL IN)
INTACK Interrupt Acknowledge. When the subsystem has interrupt priority and is requesting interrupt, the

INTPOLL signal trom the CPU sets the subsystem interrupt active logic. The INTACK signal from the
subsystem intorms the IOP of this condition and_also informs the IOP that the number of the
subsystem interrupting is on the device number (DEVNOQO0-07) Iines

1 May 1976
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Table 3-3. Power Bus/Interface Unit Signals

SIGNAL DESCRIPTION
PF WARN Power Failure Warning. This signal precedes a power failure by not less than 500 microseconds and

is used to clear the controller and stop a read or write operation.

IORESET I’ORESET is manually generated with the /O RESET pushbutton switch on the CPU. This signal is
used to initialize the subsystem.

INTPOLL IN Interrupt poll in. This signal 1s issued by the 10P in response to a subsystem interrupt request. If the
subsystem has interrupt priority and is requesting an interrupt, it stops propagation of the interrupt
poll and sends INTACK to the {OP. Otherwise. the poll is propagated to the next subsystem with the
INTPOLL OUT signal.

INTPOLL QUT Interrupt poll out. This signal is used to propagate the interrupt poll when the subsystem is polled for
an interrupt request but is not requesting an interrupt

50 Service Out. A signal issued by the IOP to the subsystem to indicate validity of the following IOP bus
lines:

a. Direct command (IOCMD00-02)
b. Device Number (DEVNOO0O-07)
c. IOP data (I0D00-15)

Sl Service In. Subsystem signal sent to IOP to acknowledge all direct commands except SIO. Receipt
of SIO at the interface unit 1s acknowledged to the selector channel when the interface unit issues
the REQ signal.

3.8
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Table 3-4. Selector Channel/Interface Unit Signals

SIGNAL DESCRIPTION

SR00-15 16-bit bidirectional data.

SETIMP Set Jump. Allows the SIO Program to sense when a device end type of termination has
occurred. :

DEVEND Device End. Transmitted by disc controlier to terminate a read or write operation it considers
retryable.

CHAN SO Channel Service Out. Signal from selector channel to subsystem. Indicates servicing of the

interface unit 1s being started by the selector channel. During initialization the interface unit
address is read out into the IOP bus. For transfer of data. the appropriate strobe is sent with
the CHAN SO signal.

SIO ENABLE Start /O Enable Signal from selector channe!. required at subsystem to initialize the subsys-
tem for SIO operation. '

m
@)
3

End of Transfer. Signal from selector channel to notity subsystem that the word count of the
current transfer has reached zero (rolled over)

TOGGLE INXFER Toggle in Transfer Signal from selector channei used to prepare subsystem for inbound
(read) data transfer Clears the subsystem read mode at the end of data chaining. or it no data
chaining, at the end of each data transfer sequence

TOGGLE OUTXFER Toggle Out Transfer Signal from selector channel used to prepare subsystem for outbound
(write) data transfer. Clears the subsystem wite mode at the end of data chaining, or if no data
chamning, at the end of each data transfer sequence.

TOGGLE SIO OK Toggle Start I'O OK. Signal from selector channe! used te set the subsystem in an idle ready
state following the completion of a SIO data transter sequence

XFER ERROR Transter Error. Error signal from selector channel used to halt transfer operation due to parity
error or illegal memory address.

REQ Request. Signal sent from the subsystem to the selector channel each time the subsystem
receives a direct SIO command. The selector channel uses REQ to initiate the DRT fetch
-sequence. If this signal is routed while an SO program is in progress, it will abort the program.

CHAN SR Channel Service Reques!. A priority level signal from the subsystem to the selector channel.
CHAN SR is generated to proceed with the execution of an SIO program. Upon receipt of SR.
the selector channel responds with CHAN SO and the appropriate strobes required to service
the request.

P CMD 1 Program command one. Signal from selector channel to subsystem. Normally the subsystem
uses P CMD 1 to strobe n the first word of the control order doubleword which is not used by
this subsystem. Used to generate a Service Request to the selector channel.

P STATUS STB Program Status Strobe. Signal from selector channel used to strobe out the subsystem status
word into the IOP bus. This signal is issued when the selector channel receives a Sense or
End order O command word (IOCW), the resulting status word is loaded into the associated
/O address word (IOAW).

P CONT STB Program Control Strobe. Signal from selector channel used to strobe the second word of a
Control order doubleword into the subsystem and to clear the subsystem command logic.
This strobe always follows a P CMD 1 strobe.
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Table 3-4. Selector Channel Interface Unit Signals (continued)

SIGNAL DESCRIPTION
P WRITE STB Program Write Strobe. Signal from Selector channel used to strobe data into the subsystem for
recording purposes. This signal also sets the subsystem data logic.
P SET INT Program Set Interrupt. Signal from selector channe! used to set the interrupt request logic in
the subsystem.
P READ STB Program Read Strobe. Signal from selector channel used to strobe recorded data out of the
subsystem onto the channel bus. This signal also sets the subsystem data logic.
CHAN ACK Channel Acknowledge is the interface units response to CHANSO.
Table 3-5. Interface Unit/Disc Controller Signals
SIGNAL DESCRIPTION
CLEAR Clear. This signal is generated by the 10 RESET signal of Table 3-3 or bit 0 of a control word in direct
mode. This signal is disabled on all but one system when the disc controller is used in a
multi-system configuration.
IBUS 0-15 Interface Bus. Sixteen bit data bus used to transmit all information between the interface and
controller in both directions.
ENID Enable Interface Drivers. Enables data transmission on the two-way interface bus to the controller.
ENIR Enable Interface Receivers. Enables reception of data on the two-way interface bus from the
controller.
IFN 0-3 Interface Function Bus. Four-bit bus carrying the coded function commands listed in Table 3-6.
Decoded functions are valid only if IFVLD which accompanies them is true.
IF CLK Interface Clock. Validates data and status word transfers word-by-word by gating the DATA IN,

DATA QUT, or WRITE TIO signal held high by the disc controller.

IFN VALID

¥ N

Tmtaof Vnlid Validatae §imatinmce the fimatiam e Ria fomat H lid ¥ thia 1§ i 4+
Interface Valid. Validates functicns on the functicn tus. No tunction is valid if this ling is ncot true.

FLAG* DESCRIPTION

CMD RDY Command Ready. Held true while a command to the controller is on the interface bus. Cleared by
GET COMMAND from controlier.

DATA RDY Data Ready. Held true while data to or from controlter is on the interface bus.

EOD End of Data. True when the selector channel has completed a block transfer. Not set during data
chaining until the entire transfer is complete. Cleared by GET COMMAND from controller.

OVRUN Overrun. True if there is a word in the data buffer register and the controller tries to send another or
true if data buffer register is empty and controller attempts to fetch. Cleared by GET COMMAND
from controller.

XFRNG Transfer No Good. True if the interface or channel selector detects an error condition (other than

OVRUN) which prohibits transfer of data.

‘Interface unit must be selected by controller to enable flag signals.

3-10
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Table 3-6. Decoded Function Signals

FUNCTION DESCRIPTION

STINT (00) Interrupt Request. On the selected interface unit, sets interrupt request flag to IOP when the controller
discovers an error condition or when a disc drive is requesting attention.

SELIF (03) Select Interface. The ENIR (enable interface receivers) signal gates in a three-bit address on the data
bus. If it matches the jumpered address on the interface unit. SELIF sets the XFACE SELECT flip-flop.
When set, this interface unit responds to select required functions and its flags to the disc controller are
enabled.

SRTRY (04) Set Retry Counter. The ENIR (enable interface receivers) signal gates in a four-bit retry counter setting
on the interface bus. On the selected interface unit, this setting is loaded into the retry counter. The
setting is an image of the setting passed to the controller by the Set File Mask disc subsystem
command.

DVEND (05) Device End. On the selected interface unit. the controller so terminates an operation it considers
retryable (correctable or uncorrectable data error on read operations, overrun on any data operation).
Decrements the retry counter.

RQSRV (07) Request Service. On the selected interface unit, signals that the controller has finished with its data
transfer and it 1s alright to fetch the next command.

DSCIF (11 Disconnect interface Clears the XFACE SELECT fiip-fiop. The interface unit will not respond to
select-required commands. or gate its flags or data out to the controller

WRTIO (12) Write TI0. The ENIR (enable interface reciever) signal gates in a status word which, on the selected
interface unit. is clocked into a status register available to the CPU.

IFOUT (13) Data Out. The ENID (enable interface drivers) signal on the selected interface unit gates the data buffer
register contents onto the interface bus. Transfer validation is indicated by IFCLK word-by-word.

IFIN (14) Data In. The ENIR (enable interface receivers) signal gates the interface bus into the interface unit. This
function enables all transfers into the CPU from the controller Transfer validation is indicated by IFCLK
word-by-word.

IFGTC (15) Get Command. The ENID (enable interface drivers) signal on the selected interface unit is true. This
command is used to gate the contents of the data buffer register onto the interface bus. The contents of
the data buffer register is a command to the disc controller.

3-22. FUNCTIONAL THEORY. 3-26. Direct commands are initiated by the CPU and
sent via the IOP and IOP bus in the form of a 3-bit I/O
3-23.  The functional-level theory presented here cov- command (I0CMD00-02). Decoding of the command word

ers only that for the interface unit. Refer to the HP 7905A
Disc Drive Installation and Service Manual (part no.
07905-90007) or to the HP 13037A Disc Controller Instal-
lation and Service Manual (part no. 13037-90006) for the
theory of subsystem electronics not provided here.

3-24. I0OP CONTROLLED OPERATION.

3-25. Operation of devices interfaced to the computer
via the selector channel starts under control of the IOP
which places commands on command lines IOCMDO00, 01,
and 02 for decoding by the interface unit’s direct command
decoder. A simplified partial diagram of the direct com-
mand decoder is shown in Figure 3-4. These circuits re-
ceive and process the coded direct commands from the IOP
bus.

by the command decoder consists of converting the binary
value of the bits into an equivalent octal output. Each of
the possible eight numbers 0-7 (output 6 of the command
decoder is not used on this card) represents a specific
direct command. When any direct command except SMSK
and SIO is decoded, the command logic issues a service in
(SI) signal to the IOP to acknowledge receipt. When the
command is SIO, a REQ signal is issued by the command
logic to the selector channel and the selector channel
should issue SI to the IOP.

3-27. Before the decoding of a direct command {(except
SMSK) can be carried out, the command decoder must be
enabled. When the CPU executes a direct command, the
CPU microcode assembles a 12-bit word. This word is sent

3-11
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via the IOP bus to all device controllers. The word consists
of the 8-bit device number (DEVNO 0-7), a 3-bit command
(IOCMD00-02), and a service out (SO) control bit. (The SO
bit is actually received on the power bus.) Tables 3-1 and
3-2 provide a detailed description of IOP and power bus
signals received by, and issued from, the subsystem. The
7-bit device number (bit 0 is tied to ground) received on
the IOP bus is compared with the wired-in device number.
See Figure 3-5. If the numbers compare, the high output of
the compare circuit and the high SO signal combine to
clear the Priority Latch. The DIR output of the latch is
combined with SO to enable the command decoder, Figure
3-4.

3-28. With the command decoder enabled, the code on
the IOCMD lines may be decoded as a:

a. SIN (Set Interrupt) command, octal 0. When im-
plemented, this is one of the three ways to set the
interrupt request flip-flop.

b. CIO (Control 10) command, octal 1. This command,
also called D CONT STB, is accompanied with a con-
trol word from the TOS. If bit 0 of the data word is set,
Figure 3-6, master reset will clear the interface unit
and, if jumper W1 is set to E, a clear is sent to the disc
controller. If bit 1 is set, Figure 3-5, it will cause the
reset of the interrupt request flip-flop. If bit 2 is set,
Figure 3-9, the test mode flip-flop is preset.

c. SIO (Start 10) command, octal 2. This command,
which starts an SIO program by sending a REQ and
DRT number to the selector channel, is discussed at
length later in this section.

d. WIO (Write I0) command, octal 3. The operating sys-
tem software does not make use of this command,
however, it provides a means to load the data buffer
register when the interface unit is in the test mode
and is thereby useful for diagnostic purposes.

e.  RINT (Reset Interrupt) command, octal 4. Resets the
interrupt active flip-flop.

f. TIO (Test 10) command, octal 5. Also known as D
STATUS STB. This signal switches the output selec-
tor logic and enables the data-in bus gates to put the
status word on the IOP bus.

g- RIO (Read IO) command, octal 7. The operating sys-
tem does not use this command, however, the com-
mand provides a means to read the contents of the

data buffer register when the interface unit is in the -

test mode and is thereby useful for diagnostic pur-
poses.

3-29. The Set Mask (SMSK) command is received by
all device controllers. It provides a means to selectively set
or reset the interrupt mask flip-flop, to disable the mask
completely, or to enable it at all times by appropriate
positioning of a jumper on the interface unit.

3-12
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3-30. One other function which is performed by the
Interface at the request of the IOP, is to respond to an
Interrupt Poll signal. See Figure 3-6. Since all device
controllers transmit the Interrupt Request signal (IN-
TREQ) to the IOP on a common line, it is necessary to poll
the device controllers to determine which are generating
the interrupt. Polling is done on a daisy chain basis start-
ing with the device with the highest priority and continu-
ing on through the other controllers in the order of their
priority. When the polling signal arrives at the highest
priority interrupting device controller, it is blocked from
proceeding further and the DEVNO of this device must be
gated on the DEVNO lines. An Interrupt Acknowledge
signal (INTACK) is also transmitted to the IOP to enable
it to load the DEVNO into one of its registers.

3-31. Figure 3-6 shows the interrupt logic elements.
Interrupt logic consists of four flip-flops and associated
gate logic. These flip-flops are:

a. INT MASK FF
b. INT REQ FF
c. INT LATCH FF

d. INT ACTIVE FF

3-32. A capability by the IOP to directly enable or
disable the subsystem interrupt logic is provided by the
INT MASK FF. An input is applied to the INT MASK FF
from the IOP bus through a preassigned jumper on a
connecting pinwheel. This input combined with a direct
SMSK command, can either set or clear the INT MASK
FF. When set, the output of INT MASK FF enables the
INPUT REQ FF output line. A permanent enable level is
selected for this subsystem.

3-33. INT REQ FF. There are four ways of setting the
INT REQ FF:

a. By a direct interrupt command (SIN).
b. By a program interrupt order (PSET INT).

c. By adecoded Interrupt Request function from the disc
controller.

d. By a borrow from the retry counter.

3-34. When one of these conditions is active, the set
output of the INT REQ flip-flop generates the INT REQ
signal to the JOP. A MASTER RESET signal or a direct
CIO0 (D CPMT STB) command combined with the bit 1 of
the data-out bus clears the INT REQ flip-flop.
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3-35. An INT POLL IN signal is issued by the IOP to
poll the interrupt states of the subsystems. When the INT
POLL IN signal is received at the interrupt logic the
signal is allowed to propagate through as INT POLL OUT
if the interrupt logic i8 not in a request state. If the inter-
rupt logic is in a request state, the input to the INT
LATCH FF is active and the INT POLL IN signal sets the
flip-flop. As the clear output of the INT LATCH FF is
connected to the input of the INT POLL OUT gate, the
gate is disabled. However, due to the time required to set
the INT LATCH FF, a partial pulse is allowed through the
gate. By the same token, this subsystem may not get a full
INT POLL IN signal. This indicates that a higher priority
subsystem “upstream” has blocked the INT POLL IN
signal. A delay circuit in the interrupt logic of each sub-
system maintains the integrity of the I/O priority struc-
ture. A complete INT POLL IN signal is required before
the INT LATCH FF output is gated to set the INT AC-
TIVE FF and enable the device address gates. These gates
are used to strobe out a device address whenever the IOP
“recognizes” the subsystem interrupt. An INT ACK signal
is generated when the INT ACT FF is set. This INT ACK
signal and the device address on the IOP bus are used by
the [OP to identify the subsystem being serviced. The INT
ACTIVE FF is cleared by a MASTER CLEAR signal or by
a direct RINT command.

3-36. SELECTOR CHANNEL CONTROLLED
OPERATION

3-37. Note in Figure 3-4 that direct commands are
transmitted directly to the interface unit via the IOP bus.
It is the SIO direct command that starts the 1/O program.
Then the selector channel is used for I/0 program control,
data transfers, and status transfers.

3-38. First the CPU checks the status of the interface
unit with a direct TIO command. The interface unit re-
turns the contents of its status register and the CPU
checks the SIO OK bit (bit 0). If the selector channel to
which the interface unit is connected is not busy with
another transfer, and the interface unit is ready (indicated
by bit 0 being set), the CPU transmits the direct SIO
command to the interface unit.

3-39. The decoded low SIO command pulls the REQ
signal to the selector channel low, sets the SIO Busy flip-
flop, and is inverted to gate the device number to the
selector channel. The set output of the SIO Busy flip-flop
(SIO Busy) sets the Priority Latch (Figure 3-5) and is
generally used to initialize the interface unit. The clear
output of the SIO Busy flip-flop sets the SIO OK bit of the
status word to 0 signifying that the interface unit is busy
and drives the INTOK (Interface OK) signal to the disc

controller low.

3-40. The selector channel informs the IOP that the
SIO instruction has been received by sending Service In
(SI); the IOP is released. The selector channel begins
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fetching and executing the 1/0 program associated with
the disc cartridge subsystem. During operation of the
selector channel, the selector channel fetches the 1/O prog-
ram doublewords, decodes them, then transmits the ap-
propriate control signals to the interface unit. Control
signals to and from the selector channel are described in
Table 3-4.

3-41. DISC CONTROLLER CONTROLLED
OPERATION

3-42. In order for the disc controller to select a particu-
lar interface and do the other things required to control
data transfer operations via the interface, it is necessary
for the interface unit to be able to perform certain func-
tions when directed by the controller. When the controller
wants an interface unit to perform a function, it transmits
a four-bit function code (IFN0O-IFN03) along with a IFN
VALID indicator on the interface function bus. See Table
3-5 and Figure 3-7. No function decoded by the Function
Decode logic is valid unless IFN VALID, which goes active
about 200 nanoseconds after the coded function, is present.
Most functions are executed either at the beginning or end
of this pulse. The exception are three functions involving
data transfer which are executed when another pulse cal-
led Interface Clock (IFCLK) occurs. The functions which
the disc controller can request an interface unit to perform
are summarized in Table 3-6.

3-43.  The functions decoded by the Function Decoder
that have to do primarily with data transfer operations
are described in the paragraphs dealing with data transfer
functions. These are Command Ready, Data In, Data Out,
Get Command, Select Interface, Disconnect Interface, and
Request Service.

Table 3-7. SIO Program

810 PROGRAM FUNCTION
~,040000 07603 IOCW  (CONTROL)
I0AW  (5E T FILE MASK COMMAND)
(40000, %001000 IOCW  (CONTROL)
IOAW @ (SEEK COMMAND)
2.0R7776. . BUFFER IOCW | (WRITE OOF TWO WORDS)
I0AW | (ADDRI $S Of StEK PARAMETERS)
“,040000 004000 - IOCW | (CONTROL)
I0AW | (WRITE COMMAND)
2. 160000 w BIFFER I0CW | (WRITF OF 4096 WORDS)
I0AW | (ADDRESS OF DATA)
%067770, (@ BUFFER IOCW | (WRITE OF 8 WORDS)
IOAW | (ADDRESS OF L AST 8 WORDS)
»,004000. «« SEFK CMD JOCW | (JUMP ON CONDITION)
. IOAW 1 (RETRY SEEK AND WRITE)
“.040000. 012400 I0CW  (CONITROL)
I0DAW  (FND COMMAND})
*,034000 STATUS JIOCW  (SIQ END COMMAND)
STATH)S IS RETURNE D HERE
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3-44. DATA TRANSFER FUNCTIONS. The disc
controller has provision for multiple interface units. As a
consequence,it is necessary for the controller to continu-
ously poll the interfaces, when not engaged in data trans-
fers, to determine if one has a command for it.

3-45. The selector channel strobes the command into
the data buffer register of the interface unit with a prog-
rammed control strobe (P CONT STB) signal. This strobe
is also used to set the Command Ready flip-flop, Figure
3-8, the output of which is disabled by the output of the X
face Select flip-flop at a gate. The interface unit and the
selector channel now wait for the disc controller to fetch
the command.

3-46. While polling, the disc controller issues a Select
Interface function to the interface unit along with a
three-bit interface address on the interface bus. If this
interface unit is addressed, the comparison of the address
with the address jumpered provides a high input to the X
face Select flip-flop which is clocked set by the Select
Interface function from the disc controller. The set output
of the X face Select flip-flop is an enable signal for the
Command Ready flag to the disc controller.

3-47. The disc controller may now sense the status of
the Command Ready flip-flop. If it is reset, the interface
unit does not have anything for the disc controller and the
disc controller issues a Disconnect Interface function and
proceeds with the polling of the next unit. The Command
Ready flip-flop, however, is set and the disc controller
issues a Get Command function and an ENID strobe to the
interface unit. The Enable Interface Drivers (ENID)
strobe causes the command in the data buffer register to
be transmitted to the disc controller. The Get Command
function clears the Command Ready flip-flop, initializes
certain other logic on the interface unit, and sets the
Service Request 2 flip-flop, Figure 3-9. The clear output of
the flip-flop is a service request to the selector channel.

3-48. If the command was for a data transfer opera-
tion, the disc controller will set up the interface unit so it
can accept or provide data when the disc controller is
ready. For a write operation, the first data word would be
accessed from memory, transmitted to the interface unit,
and loaded into the data buffer register. Further operation
stops until the disc read head arrives at the sector which is
to be written on. The disc controller then begins accepting
data.

3-49.  The data transfer operation starts with the disc
controller setting up a Data Out function to be decoded by
the function decoder. This function is one of the four clock
signals into the Service Request 2 flip-flop. It is a static
signal and will be left active until the data transfer opera-
tion is complete. To make the signal useful, each time that
the disc controller accepts a data word, an Interface Clock
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(IFCLK) signal transmitted from the disc controller ena-
bles the Data Out function to set the Service Request 2
flip-flop, sending a Channel Service Request (CHAN SR)
signal to the selector channel. The flip-flop is reset by the
CHAN SO signal which accompanies the write strobe from
the selector channel which writes each word into the data
buffer register.

3-50. The disc controller does not have time to check
that the buffer has been refilled while the write operation
is in progress. The controller blindly reads data from the
interface unit until a complete sector has been written.
The interface unit checks for data overruns and sets the
Data Overrun (OVRUN) and/or Transfer No Good
(XFERNG) flags if an overrun occurs.

3-51. The Data Ovrun flip-flop (Figure 3-10) will set
and pull Flag 7 low on a data transfer under two sets of
conditions. These are:

a. The INXFER signal implies that this is a read opera-
tion and DATARDY is high implying that the data
buffer still has a word that has not been taken by the
selector channel with P READ STB at the time of the
leading edge of an IFCLK pulse.

b. The OUTXFER signal implies that this is a write
operation and DATARDY is high implying that the
data buffer does not have a new word from the selector
channel put in on a P WRITE STB, at the time of the
leading edge of an IFCLK pulse.

3-52.  The Transfer No Good flip-flop (Figure 3-11) will
set and pull Flag 3 low under three sets of conditions.
These are:

a. The PF Warn signal on the power bus goes low or the
selector channel reports a Transfer Error signal.
Either will set the Xfer Error flip-flop.

b. The OUTXFER signal implies this is a write opera-
tion and/or the INFER signal implies this is not a read
operation and the DATA IN function from the disc
controller calls for a read operation.

¢. The INXFER signal implies this is a read operation
and/or the OUTXFER signal implies this is not a
write operation and the DATA OUT function from the
disc controller calls for a write opertion.

3-53. The setting of the Transfer Error flip-flop de-
scribed in the last paragraph also triggers the Clear Inter-
face Logic one-shot. The Clear IL signal in effect turns off
the interface unit. The signal:

a. Clears Inxfer, Outxfer, and SIO Busy flip-flops.
b. Sends a REQ to the selector channel.

¢.  Sets the End of Data 2 flip-flop routing an EOD flag to
the disc controller.
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3-54. After the complete sector has been written, the
disc controller checks the Data Overrun and Transfer No
Good flags to see if the transfer was successful. If success-
ful the controller checks the End of Data flag, Figure 3-12,
to see if more data must be written. If more data must be
written, the disc controller just resumes reading data from
the interface unit. If there is no more data to be written,
the controller issues a Request.Service function which is
relayed to the selector channel by the setting of the Ser-
vice Request 2 flip-flop, Figure 3-9.

3-55. After all device commands of the SIO program
are issued, the program causes the selector channel to
execute an END order which issues a Toggle SIO OK
signal. This signal clears the SIO Busy flip-flop ,Figure
3-5, and deactivates the interface unit.

3-56. If the data transfer was not successful, the disc
controller issues a Device End and a Request Service func-
tion to the interface unit. The Device End function sets a
Jump Met flip-flop and a Device End flip-flop if the SIO
read or write has not already ended (see Figure 3-13). The
status of these flip-flops may be sensed by the selector
channel.

3-57. When a “device end” occurs in the disc controller,
the Device End, Jump Met, and Channel Service Request
arrive at the selector channel at the same time. The De-
vice End signal aborts further chained read or write oper-
tions. The Device End flip-flop clears at the end of a read
operation when the INXFER flip-flop clears or at the end
of a write operation when the OUTXFER flip-flop clears.
The Jump Met flip-flop is not cleared until a JUMP SIO
order (P SET JMP) is received or until the end of the SIO
program.

3-58. INTERRUPT REQUEST FUNCTION. The
Interrupt Request output of the Function Decoder or a
Borrow signal from the Retry Counter sets the Interrupt
Request flip-flop and clears the Transfer No Good flip-flop.

3-59. SET RETRY COUNTER, DEVICE END
FUNCTIONS. These functions are included in Figure
3-13. The selector channel, when executing a Jump I/O
Order Pair can make a conditional jump depending on
whether the Jump Met signal from the interface unit is
active (proceed with jump) or inactive (do not jump). A
Jump Met flip-flop is provided on the interface unit. The
flip-flop is cleared (Jump Met to the selector channel is
made inactive) by the SIO Busy signal at the start of an
SIO operation, and when the selector channel transmits a
PSET JUMP signal. The flip-flop is set when a Device End
function from the disc controller is decoded. The Device
End function signifies that the dise controller has termi-
nated the data transfer.

3-60.  If the disc controller detects a transfer error of
some kind during the operation, it inserts the appropriate
error code in the status word and terminates the operation
by sending a Device End signal or an interrupt to the
interface unit. An interrupt which occurs while an SIO
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program is in progress is considered to be due to an
error,and so causes the SIO program to be aborted as well
as causing the CPU to be interrupted. The Device End
signal is sent if the error is of such a nature that retrying
the operation might permit it to be completed correctly.
Examples of this type of error include overruns and CRC
errors. The SIO Jump command (P SET JMP) allows the
SIO program to sense when a device end type of termina-
tion has occurred and to count the number of retries which
have been attempted. The SIO program can thus retry
operations without involving the CPU at all. For those
data transfer operations where it is desirable to permit
retries, it is necessary to specify a non-zero count in bits 8
through 11 of the File Mask. When the controller executes
a Set File Mask command it loads this count into the Retry
Counter in the interface unit. Each time that a retryable
error is detected during the subsequent data transfer op-
eration, the controller will issue a Device End signal
which sets the Jump Met and Device End flip-flops and
decrements the retry counter. The SIO program could then
sense the indicator and loop back to retry the operation.

“This sequence continues until the operation is performed

without error or the device end signal occurs with the
retry counter in a zero state. When the latter occurs, the
SIO program is aborted and an interrupt is sent to the
CPU.

3-61. WRITE TIO FUNCTION. This function loads a
status word (bits 3 through 15) from the disc controller
into a 13-bit Status Register. A direct or programmed
status strobe will make the 16-bit status word available to
IOP and selector channel, respectively. Bits 0, 1, and 2 of
the status word are added to the 13-bit contents of the
status register and represent the SIO OK bit, test mode
bit, and interrupt request bit of the interface unit.

3-62. TEST MODE OPERATION. The Test Mode
flip-flop is set by a direct command word from the IOP
with bit 2 of the control word set. The flip-flop is clocked by
the CI0 (D CONT STB) strobe which accompanies the
command. See Figure 3-9. The set output of the flip-flop is
routed to become bit 1 of the status word. The reset output
performs the following functions:

a. Disables an “and” gate to isolate six flag signals from
the disc controller. The interface unit may be exer-
cised without regard to device safety or timing con-
straints.

b. Provides a constant Service Request signal to the
selector channel via two Service Request flip-flops.

3-63. SIO PROGRAM OPERATION. Table 3-7 is a
typical SIO program consisting of nine SIO doubleword
commands. (For a series II Computer System, the SIO
program example would contain three additional
doubleword commands since a Set Bank doubleword com-
mand must precede each unchained read or write com-
mand or the first read or write command of a chained set.)
There are four control commands, three writes, one jump,
and one end. The function of this program is to read a
block of 5004 words from a data buffer in memory and
store the data on the disc. The IOAW or second word of
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each control word pair is one of the disc subsystem com-
mands selected from Table 3-1. A general description of
program operation is provided to explain subsystem re-
sponse to the commands. This is followed by a description
of how the interface unit, specifically, is affected by the
program.

3-64. The first command is a control command. Bits 4
through 15 of a control command IOCW are designated
control word #1 and the 16 bits of the IDAW are desig-
nated control word #2. With one exception where the Wait
flip-flop, Figure 3-14, uses bit 15, the bit arrangement of
control word #1 has no importance. Control words #1 of
control commands are not otherwise used by the disc car-
tridge subsystem. The IOAW of the first control command
is the disc subsystem command “Set File Mask.”

3-65. After the disc controller accepts the Set File
Mask command, the controller returns bits 8 through 11 of
the command to the interface unit accompanied by a Set
Retry Counter function. The interface unit loads bits 8
through 11 of the Set File Mask command into its retry
counter. This counter is decremented by one each time a
retryable error is detected during a data transfer opera-
tion and a retry of the data transfer is attempted. Bits 12
through 15 are set into a register in the disc controller.
These bits are assigned functions as follows:

If bit 13 is set, track sparing is allowed.

If bit 14 is set, the cylinder mode is in effect. Other-
wise the surface mode is used.

c. Ifbit 15 is set and bit 12 is also set, decremental seek
is in effect. If bit 15 is set and bit 12 is cleared,
incremental seek is in effect. If bit 15 is cleared, seek
is not allowed, therefore, the state of bit 12 is of no
consequence.

3-66. The next SIO command, also a control word pair,
carries the disc subsystem Seek command. This command
results in head positioner motion and is passed directly to
the dise controller. The command is followed by the is

suance of two words; the first contains the cylinder ad-
dress and the second contains the head and sector address.
These two words, are issued as a result of the “write of two
words”, the third command.

3-67. The fourth SIO command contains the disc sub-
system command "Write.” This is passed to the disc con-
troller which begins writing in the sector addressed by the
disc subsystem Seek command described in the previous

paragraph. The disc controller will write the block of 5004

words designated by the two “Write” SIO commands. The
first specifies the maximum block of 4096 words but has
bit 0, the data chaining bit, set to indicate that the 8 words
specified by the second command ie part of the same write
operation.

3-68. The Jump SIO command which follows has bit 4
of the IOCW set indicating a conditional jump with the
condition being the state of the Jump Met flip-flop in the
interface unit. If the Jump Met flip-flop is set, an error was
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detected during the transfer of the 5004-word block and
the SIO program will continue at the jump target address
specified by the IOAW of the command. The target is the
control SIO command containing the disc subsystem Seek
command. The retries of the data transfer will continue
until the transfer is good or the count in the interface
units retry counter decrements past zero and a borrow
occurs. If there were no errors, the Jump Met flip-flop
would be cleared and the SIO program would continue
with the SIO command following the Jump command.

3-69. A control SIO command follows which has the
disc subsystem command “Poll” in the IOAW. The com-
mand is passed to the disc controller which returns to
polling. The command is used to get the controller out of
the hang-up condition that might result from a user sys-
tem that otherwise has no further commands to send it.
An End SIO command ends the SIO program.

3-70. The SIO program, Table 3-7, looks like this to
the interface unit. When the selector channel begins ex-
ecution of any control SIO command, the selector channel
transmits CHANSO and P CMD 1 signals and places the
IOCW on the selector channel bus. CHANSO develops SC
ENABLE to gate various signals from the selector channel
including P CMD 1 and results in the interface unit pul-
ling low the CHANACK signal to the selector channel
(Figure 3-12), the Trailing edge of P CMD 1 sets the
Service Request 1 flip-flop resulting in a CHAN SR to the
selector channel.

3-71. The selector channel ends the CHANSO and P
CMD 1 signals and the interface unit ends the CHANACK
signal but still holds the CHAN SR signal high. The selec-
tor channel fetches the IOAW, places it on the selector
channel bus and transmits the CHANSO and P CONT
STB signal. CHANSO develops SC ENABLE to gate vari-
ous signals from the selector channel including P CONT
STB and results in the interface unit pulling the
CHANACK signal to the selector channel low.

3-72. In the interface unit, P CONT STB clears the
CHAN SR to the selector channel by clearing the Service
Request 1 flip-flop which enables CHANSO to clear the
Service Request 2 flip-flop. It also clocks the IOAW (which
is a disc subsystem command) into the data buffer register
by dropping P CONT STB and sets a Command Ready
flip-flop. The selector channel drops CHANSO; the inter-
face unit drops CHANACK. When the disc controller polls
this interface card, it will discover that the Command
Ready flag is set and send a Get Command signal to the
interface unit.

3-73. When the disc controller issues the Get Com-
mand, the disc controller also enables drivers on the inter-
face card to transmit the command in the data buffer
register. The Get Command also sets the Service Request
2 flip-flop which results in a CHAN SR and the selector
channel goes into an IOCW fetch operation.
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3-74. When the selector channel begins execution of
any write SIO command, the selector channel transmits a
CHANSO signal followed shortly by a TOGGLE OUT-
XFER. The CHANSO signal results in a CHANACK
signal returned to the selector channel. The TOGGLE
OUTXFER is applied to the Outxfer flip-flop which is
clocked set by the trailing edge of CHANACK. The clear

output of the flip-flop sets the Service Request 1 flip-flop’

resulting in a CHANSR to the selector channel. This ser-
vice request will cause a CHANSO cycle which will load
the first word into the interface unit’s data buffer.

3-75. Data word transfers start and continue word-
by-word as follows:

a. Selector channel receives CHAN SR from interface
unit and responds with CHANSO, P WRITE STB, and
a data word on the selector channel bus.

b. The CHANSO develops a CHANACK returned to the
selector channel and enables various signals from the
selector channel including P WRITE STB. The strobe
clocks the data into the data buffer register, clears the
Service Request flip-flop, and sets a Data Ready flip-
flop.

c. The disc controller is expecting data as a result of a
just prior disc subsystem command calling for a write,
write full sector, or initialize or it is expecting
parameters as a result of a just prior command requir-
ing parameters (seek, verify, address record, read
with offset, or load TIO register). The disc controller
activates the Data Out function via the interface
units function decoder and holds it activated for the
data word or the entire data block.

d. For each word the disc controller accepts, it gates the
DATA OUT function at a gate on the DATA OUT line
of the function decoder with the interface clock,
IFCLK. The Service Request 2 flip-flop is set by the
clocked DATA OUT with each word transfer sending
a CHANSR to the selector channel for the next data
transfer. .

3-76. In the SIO program, the first write after the seek
command looks like an ordinary write operation to the
interface unit. The disc controller, however, uses it for the
cylinder, head, and sector addresses it is waiting for. On
this controller, parameters are passed by SIO Write, or
Read orders. Commands requiring SIO for parameters
after them are seek, verify, address record, read with off-
set, load TIO register. Those requiring SIO Reads for pas-
sing parameters are request status, request sector ad-
dress, request syndrome, request unit allocation and time-
out, and request disc address. This latter group requires
bit 15 in word #1 set. All other commands should have
this bit cleared. The Wait flip-flop which is set by this bit
will delay the controller from sending a word to the inter-
face until the INXFER flip-flop is set. See Figure 3-14.
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3-77. In the first write after the disc subsystem write
command was passed to the disc controller, bit 0 of the
IOCW is set signifying data chaining is in effect. The
software imposed limit of 4096 words per write command
makes two successive write commands necessary to trans-
fer data buffers over 4096 words in length. On the 4096th
word, the selector channel sends an EOT signal and a P
WRITE STB during the same CHANSO time. The EOT
sets the EOD1 flip-flop. Because data chaining is in effect,
there will be no TOGGLE OUTXFER at this time.

3-78. In the second write, eight more words are trans-
ferred. At the end of the eighth word transfer, an EOT

_ signal from the selector channel along with a TOGGLE

OUTXFER accompanies the last P WRITE STB. The EOT
signal again sets the EOD1 flip-flop directly, the TOGGLE
OUTXFER signal clocks the EOD2 flip-flop. Shortly
thereafter, a data out pulse will again return the Data
Ready flip-flop to its cleared state. This transition sets the
EOD3 flip-flop which provides the EOD flag to the disc
controller.

3-79. Because the block of 4096 + 8 words is not an
exact multiple of 128 words (the length of a sector), the
disc controller is now 8 words into a sector. It will not look
at the EOD flag until it comes to the end of the sector. It
fills the rest of the sector with the bit pattern of the 5004th
word. The output of the EOD2 flip-flop prevents any
further service requests to the channel.

3-80. When the sector is full, the disc controller looks
at the EOD flag and sends a Request Service function to
the interface unit. The Request Service sets the Service
Request 2 flip-flop routing a CHANSR to the selector
channel. This causes the selector channel to proceed with
the next SIO double-word command, the conditional jump.

3-81. If the 5004 data words were transferred without
an error occurring, the jump will not be taken and the
selector channel will proceed with the next SIO double-
word command, the control command delivering the disc
subsystem Poll command. When the disc controller re-
ceives the command, it returns to a polling (idling) condi-
tion while the selector channel completes the SIO program
by executing the End command.

3-82. If the disc controller detects an error during the
data transfer, it routes a Device End function to the inter-
face unit. This function is transmitted by the disc control-
ler to terminate an operation it consideres retryable (cor-
rectable or uncorrectable data error on read operations,
overrun on any data operation). The Device End function
sets the Jump Met and Device End flip-flops. If the selec-
tor channel finds the Jump Met flip-flop set during the
execution of the Jump command and the count in the retry
counter is non-zero, the jump is taken. If the retry counter
is zero, the borrow from the retry counter will cause an
interrupt and abort the SIO program by triggering the
CLRIL one-shot.
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3-23



Theory of Operation T906A

DATA OUT 8
___ 10f Y24
: DATA IN 1
1E CLK
1
DATA RDY ‘ 3
2| vee 6V
INXFER l
e 12 2
DATA RDY
1] uas Y13 ues Y2120 oataovRunr
OUTXFER J Y 6
vie aQ —l
U J1.46
SVAUN
XFER NO
GOOD , FLAG 7
MASTER CLEAR o) ENABLE
GET COMMAND 4 &
P — s] V27
REQSERVICE :
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SECTION

v

MAINTENANCE

4-1. INTRODUCTION.

4-2. This section includes general servicing informa-
tion, preventive maintenance instructions, and troub-
leshooting data for the HP 7905A Cartridge Disc Subsys-
tem. It is assumed that the Service Engineer performing
maintenance has a thorough knowledge of the subsystem
hardware.

4-3. '_(r:‘u'ENERAL SERVICING INFORMA-

4-4, The following paragraphs provide general servic-
ing information applicable to the printed-circuit assembly
of the cartridge disc subsystem and the 30229-60001 Inter-
face Unit. Refer to the HP 7905A Disc Drive Installation
and Service Manual for servicing information applicable
to the disc drives. Refer to the HP 13037A Disc Controller
Installation and Service Manual for information applica-
ble to the disc controller.

4-5. SAFETY PRECAUTIONS.

4-6. When servicing the HP 7905A Cartridge Disc
Subsystem, observe the following safety precautions.

WARNING

Dangerous voltages are present in
the computer system power control
module and cabinet ac power dis-
tribution system. Failure to observe
all placarded warnings on the com-
puter system hardware could result
in injury or death. -

CAUTION

Before removing or installing printed-
circuit assemblies, ensure that the com-
puter system DC POWER switch is in
the STANDBY position. When connect-
ing or disconnecting the interconnecting
cable between the disc drive and the disc
"controller PCA, ensure that the disc
power supply power is off. Failure to ob-
serve these precautions could result in
damage to subsystem components.

4-7. It is assumed that the maintenance personnel
will perform proper system (software) shut-down proce-
dures before removing any PCA in the computer system.

4-8. REQUIRED
MENT.

SERVICING EQUIP-

4.9, Oscilloscopes, PCA extenders, voltmeters, logic
probes, common hand tools, etc. used for servicing the HP
3000 Computer System are also useful in servicing this
subsystem. A list of special equipment, needed to wmain-
tain the subsystem and available from the factory, follows.

a. HP 12995A Service Kit for the maintenance of the HP
7905A Disc Drive and the three disc controller PCAs.
This kit must include the four-card PCA extender.

b. HP 30372A Service Kit with Option 010 for the HP
30229A Cartridge Disc Interface Kit. This kit is used
in maintaining the interface unit PCA.

c. HP 30371A Service Kit with Option 002 for mainte-
nance of the HP 30030A Selector Channel.

d. A Controller Service Unit. A description of this unit
and directions for its use in servicing the disc control-
ler is provided in the installation and service manual
for the disc controller.

e. A Disc Service Unit, A description of this unit and
directions for its use in servicing the disc drives is
provided in the installation and service manual for
the HP 7905A Disc Drive.

f.  The HP 30350A Auxiliary Control Panel, HP 30352A
Hardware Maintenance Panel, and interface and
power cables needed by the panels.

g. Engineering Supplement Package for the HP 30129A
product. This contains factory-type documents sy th as
schematic diagrams, parts lists, software listings, and

so forth.
4-10. OPERATING CONTROLS AND INDI-
CATORS.
4-11. Disc drive front panel controls are used when

operating the disc drive in the off-line mede for mainte-
nance. Refer to the operating and service manual for the
HP 7905A Disc Drive for a list of controls and their func-
tions. There are no operating controls or indicators on
printed-circuit assemblies of the HP 7905A Cartridge Disc

Subsystem.
4-1
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4-12. PRINCIPAL SERVICING POINTS.
4-13. Cartridge disc subsystem interface and power
cabling connections are shown in Figure 1-1. Pin/signal
connections are shown in Tables 4-1 through 4-6 for con-
nections between computer and interface unit (Tables 4-1,
4-2, and 4-3), interface unit and disc controller (Table 4-4),
and disc controller and disc drive (Table 4-6). Table 4-5
shows pin data of connector J2 and the signals which may
be monitored there.

4-14. The system configuration documentation shows
the physical location of the cartridge disc subsystem
PCA's. When performing preventive maintenance or
troubleshooting, it is essential that these PCA cage loca-
tions are maintained and the cables connected as shown.
The subsystem PCA’s may be placed on extenders for
maintenance purposes. The disc controller boards use the
special extender provided in the HP 12995A Service Kit.
When re-installing a PCA, proceed as follows:

a. Pull the extractor handles on the PCA's to the
straight-out position.

CAUTION

Ensure that the plastic extractor hand-
les are moved to the straight-out position
before sliding the PCA into final posi-
tion. Handles will be broken and the
PCA cracked if this caution is ignored.

b. Slide PCA, component side up, into the two selected
adjacent cage slots.

CAUTION

Do not force or bend the PCA when re-
installing. Slide the PCA straight into
the cage slot or damage to the PCA may
result.

c. Lock the extractor handles into the slots on either side
of the PCA cage.

4-15. INTERFACE UNIT PCA JUMPERS.
4-16. The four areas for jumper installation on the
interface unit PCA are shown in Figure 2-1. Explanations
of jumper functions are given in Table 2-1. Jumpers
should be placed in the required positions compatible with
the existing HP 3000 Computer System addressing and
interrupt structure. Refer to the system configuration
documentation for jumper information should it hecome
necessary to modify these jumpers for maintenance. De-
vice number jumpers should not be installed in the same
positions occupied by any other device number jumpers on
any other subsystem in the computer system.

4-2
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4-17. PREVENTIVE MAINTENANCE.

4-18. Preventive maintenance of the cartridge disc
subsystem consists of periodic inspection and cleaning of
the subsystem PCA's, cables and disc drive. Inspect the
subsystem PCA's cables, for burned or broken compo-
nents, wires, and insulation. Ensure that subsystem
cables are not subject to excessive bending. The air filters
of the HP 29425A Cabinet should be cleaned once a week
or when the magnahelix gauge indicates.

4-19.  Preventive maintenance procedures for the HP
7905A Disc Drive are provided in the disc drive operating
and service manual.

4-20. TROUBLESHOOTING

4-21, Before troubleshooting the cartridge disc subsys-
tem, ensure that the trouble does not lie in another func-
tional area of the system. To isolate the trouble to the
cartridge disc subsystem, proceed as follows:

a. First, eliminate the central processing unit (CPU) by
running all five sections of the CPU stand-alone diag-
nostic. Instructions are provided by the Stand-Alone
HP 30001A CPU Diagnostic manual, part number
03000-90027. Check that the TIMERS switch on the
hardware maintenance panel is set to the ENABLE
position during section 3.

b. Then, run the selector channel stand-alone diagnostic
using the HP 30033A Maintenance Card furnished as
part of the HP 30371A Service Kit listed under Re-
quired Servicing Equipment. The service kit also con-
tains replacement boards to aid in troubleshooting the
selector channel. Instructions are provided by the
Stand-Alone HP 30030A Selector Channel Diagnostic
manual, part number 30030-90009.

4-22. Now, only the cartridge disc subsystem compo-
nents should be suspect Run the cartridge disc diagnostic.
See the Stand-Alone HP 30129A Cartridge Disc Diagnos-
tic manual, part no. 30129-90007 for Series Il Computer
Systems or 30129-90006 for pre-Series II Computer Sys-
tems. The diagnostic should be run such as to theroughly
exercise the 1/0 circuit areas and the subsystem boards
because at times the diagnostic will run for several hours
before any errors are reported. Section 6 of the diagnostic
program uses direct 1/0 commands to test data and status
paths to and from the interface unit.

4-23. There are many methods or techniques used by
persons engaged in troubleshooting when confronted with
reports of errors. For troubleshooting the cartridge disc
subsystem, consider the following:

a. Note the error or errors reported or make a hard copy
of the error printout. Observing the safety precau-
tions set forth earlier in this section, replace the
30229-60001 Interface Unit PCA with the identical
PCA from the HP 30372A Option 010 Service Kit. The
kit hoard must be identical in every respect including
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jumper positioning. Restore power and again run the
cartridge disc diagnostic as described in paragreph
4-22.°

b. If there are no errors reported, restore the system to
operating status. If different errors are reported,
check carefully that jumper wires on the Interface
Unit PCA from the service kit are indeed identically
positional as those of the PCA previously installed.
Consider the possibility that the kit board may also be
defective. Again swap interface unit assemblies, re-
turning the kit board to the service kit. If the same
errors are reported, proceed to step “c.”

c. Now, replace all three disc controller boards with the
three disc controller boards from the HP 30372A Ser-
vice Kit. Restore power and again run the cartridge
disc diagnostic as described in paragraph 4-22.

d. If the error report is the same, proceed to step "f.” If
there are no errors reported, perhaps only one of the
boards was defective, or, if different errors are re-
ported, perhaps one of the kit boards was defective. At
this point, it might be beneficial to replace the kit
boards one at a time with the original controller
boards. Always try to end up with the original boards
installed whenever possible.

e. Refer to the troubleshooting procedures in the instal-
lation and service manual for the disc controller.

f.  Refer to the troubleshooting procedures in the instal-
lation and service manual for the disc drive.

4-24. There may be errors which the diagnostic prog-
rams do not report because they cannot detect them. The
troubleshooter has two tools left to him under these cir-
cumstances, the stand-alone diagnostic Sleuth and the
dump analysis routine DPAN.

1 May 1976

Maintenance

4-25.  System Dump writes the hardware registers and
all of memory to magnetic tape in one irrevocable pass.
Now DPAN can be used to analyze the dump and print out
the analysis on the system lineprinter or, the magnetic
tape may be returned to the factory for dump analysis. The
information supplied by DPAN can be used to reconstruct
a picture of what took place. Examination of the last SIO
program executed, the Device Information Table (espe-
cially the disc drive entry), and the 10Q table is very
important. Figure 4-1 shows the format and contents of
those area of the dump analysis associated with the car-
tridge disc subsystem and the inter-relationships of cer-
tain data.

4-26. The information in this paragraph applies only
to pre-Series I Systems. See next paragraph fof Series II
Systems. The SIO programs shown on the left in Figure
4-1 are as they would be generated by the MPE dajver
IOMDISK]1. Also shown is a representation of the Device
Information Table (DIT) and the QMISC word from the I/0
Queue (I0Q) table. One may now configure Sleuth
(product number HP 32212A) to duplicate the SIO pro-
gram along with other programs for other devices in order
to simulate the system environment. Table 4-7, a tabula-
tion of driver parameters, and Figure 4-2, the cartridge
disc driver flowchart, are furnished as an adjunct to the
dump analysis.

4-27. The information in this paragraph applies only
to Series Il Systems. See the preceding paragraph for
pre-Series 11 Systems. The SIO programs shown on the left
in Figure 4-3 are as they would be generated by the MPE
driver IOMDISC1. Also shown is a representation of the
Device Information Table (DIT) and several words from
the I/O Queue (10Q) table. One may now configure Sleuth
(product number HP 32212A) to duplicate the SIO pro-
gram along with other programs for other devices in order
to simulate the system environment.
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Table 4-1. IOP/Power Bus Signal Index
T

PIN SIGNAL PIN SIGNAL

1 +5V 31 -20V h

2 +5V 32 —20V

3 +5V 33 20V

4 +V 34 -20V

5 PF WARN 35 +20V

S, NOT

6 ENTIMER (NOT USED) 36 +20V USED

7 (SPARE) 37 +20V

8 (SPARE) 38 +20V

9 PWR ON 39 +20V

10 PWR ON 40 +20V

1 IORESF T a1 HSREQ

12 IORESET W a2 HSREQ W

13 MCUCLKS NOT a3 INTPOLL OUT ¥/

S USED

14 MCUCLKS W 44 INTPOLL OUT

15 \V/ a5 (SPARE)

16 v 16 (SPARE) W

17 -5V NOT 47 INTPOLL IN W/

18 5V USED 48 INTPOLL IN

19 \V/ 49 Si

20 \V/ 50 S v

N
21 +15V 51 DATAPOLL OUT ¥
NOT

22 +15V 52 DATAPOLL OUT USED
23 +15V 53 e

24 +15v NOT 54 S0 ¥

USED
25 15V 55 DATAPOLL IN W/
26 ~15V 56 DATAPOLL IN NOT
- USED

27 15V MSKRTRN

28 15V MSKRTRN V7

29 \v

30 \V/

Note: Power Bus pin numbers match PCA P1 pin numbers.
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Table 4-2. Selector Channel Bus Signal Index

PIN SIGNAL I[ PIN SIGNAL
1 ‘CHAN SO 26 SR 13

2 \V/ 27 SR 12

3 SR CLOCK (NOT USED) 28 SR 11

4 \V/ 29 SR 10

5 DEV END 30 v

6 \V/ 31 SR 9

7 ACK SR (NOT USED) 32 SR 8

8 \V4 33 SR 7

9 CHAN ACK 34 SR 6

10 \V/ 35 SR 5

1 DEVNO DB (NOT USED) 36 \V/

12 SIO ENABLE 37 SR 4

13 EOT 38 SR 3

14 IMP MET 39 SR 2

15 \V 40 SR 1

16 TOGGLE INXFER 41 SR 0

17 CHANSR 42 \V/

18 TOGGLE OUTXFER 43 PCMD 1

19 TOGGLE SIO OK 44 SET JMP

20 \V/ ' 45 P STATUS STB

21 XFER ERROR 46 P CONT sTB

22 REQ 47 RD NEXT WD (NOT USED)
23 \V/ 48 P WRITE STB

24 SR 15 49 SET INT

25 SR 14 50 P READ STB

Note: Selector Channel bus pin numbers match PCA P2 pin numbers.
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Table 4-3. 10P Bus Signal Index

7905A

PIN SIGNAL ]I PIN SIGNAL
1 IODPRTY (NOT USED) 26 10D 04
2 10D PE (NOT USED) 27 10D 05
3 \V/ 28 \V/

4 JOCMD 00 29 10D 06
5 {OCMD 02 30 10D 07
6 10CMD 01 31 \V/
7 \V4 32 10D 08
8 DEVNO 00 33 oD 09
9 DEVNO 01 34 \V/

10 \V 35 10D 10
11 DEVNO 02 36 10D 11
12 DEVNO 03 37 \V4
13 v I 38 10D 12
14 DEVNO 04 39 10D 13
15 DEVNO 05 40 \v4
16 \V4 41 10D 14
17 DEVNO 06 42 10D 15
18 DEVNO 07 43 \V/

19 & 44 INTREQ
20 10D 00 45 (SPARE)
21 10D 01 46 \V/

22 v 47 (SPARE)
23 10D 02 48 (SPARE)
24 10D 03 49 \V4
25 v 50 INTACK

Note: IOP Bus pin numbers match PCA P3 pin numbers.
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Table 4-4. Interface Bus Signal Index

PIN SIGNAL PIN SIGNAL
1 +5V 26 NOT USED
2 +5V 27 1BUS 03

3 IFN 00 28 CLEAR

4 FN 02 29 ENID

5 IFN 01 30 NOT USED
6 IFN 03 31 FCLK

7 XFRNG 32 NOT USED
8 1BUS 04 33 v

9 CMD RDY 34 \V/

10 1BUS 05 35 +5V

1 EOD 36 +5V

12 IBUS 06 37 1BUS 08
13 TFN VALID 38 1BUS 12
14 BUS 07 39 1BUS 09
15 \V/ 40 1BUS 13
16 \V/ F 41 1BUS 10
17 NOT USED 42 1BUS 14
18 NOT USED 43 1BUS 11
19 v 44 IBUS 15
20 v " 45 ENIR

21 1BUS 00 46 OVRUN

22 +5V 47 DATA RDY
23 1BUS 01 48 INTOK

24 NOT USED 49 \V4

25 BUS 02 50 \V

S |
Note: Interface bus pin numbers match PCA J1 and J3 pin numbers.
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Table 4-5. Interface Unit Connector J2 Signal Index
PIN ~ SIGNAL PIN SIGNAL
1 26
2 +5V 27 OUTXFER
3 28
4 SI0 OK (BIT OF STATUS 29 INXFER
WORD)
5 \V/ 30
6 31 WAIT
7 SERVICE REQUEST 2 32
8 33 \V4
9 DEVICE END 34
10 35 IFN VALID
11 SERWCE REQJUEST 1 36
12 37 INT MASK
13 COMMAND READY 38
14 39 INT ACT
15 DATA OVRUN 40 SEEK
16 41 DATA RDY
17 EQOD 2 42 XFER ERROR
18 43 XFACE SELECT
19 \V/ 44 SO
20 45 S10 BUSY
21 EOD 1 46 INT REQ
22 47 TEST MODE
23 EOD 3 48 CHAN SO
24 49 \V4
25 JUMP MET 50
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Table 4-6. Disc Drive Bus Signal Index

Maintenance

i

PIN SIGNAL PIN SIGNAL
it
1 +5V 26 NOT USED
2 +5V 27 CBUS 7
3 CBUS 0 28 NOT USED
4 CBUS 11 29 v
5 CBUS | 30 NOT USED
6 CBUS 10 31 \V/
7 CBUS 2 32 +5V
8 CBUS 9 33 \V/
9 CBUS 3 34 v
10 CBUS 8 a5 +5V
1" \V 36 +5V
12 v 37 TBUS 0
13 STROBE 38 CBUS 12
14 v 39 TBUS 1
15 \v/ 40 CBUS 13
16 \V/ 41 TBUS 2
17 FORMATTED DATA 42 CBUS 14
18 FORMATTED DATA 43 TBUS 3
19 \V/ 44 CTBUS 15
20 \V/ 45 \V/
21 CBUS 4 46 \V/
22 +5V 47 \V4
23 CBUS 5 48 v
24 NOT USED 49 v
25 CBUS 6 50 \VJ
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7905A

Table 4-7. Cartridge Disc Software Driver (IOMDISK1 for pre-Series II Systems)

DRIVER REQUEST CODES

10Q (6) BITS 14:2

0 Read
1 Write
2 Control
3 Fill

If control (%2) then:

P110Q (8) - (% 1) - Return hardware status

P110Q (8

P110Q (8

) - (%11) - Device close
P110Q (8) - (%12) - File close
) - (%13) - File open

DRIVER RETURN CODES

10CB(0) BITS 8:8

Qualifying (8:5) General (13:3) Overall
3X - Wait for completion X0 - Pending %30
1 - Successful %01
OX - Invalid control X3  Unusual %03
10X - Memory management turnaround XX3 - Unusual %103
1X - Transmission error X5 - Irrecoverahle errors %15
4X - SIO failure X5 - lIrrecoverable errors %45
5X - Unit failure X5 - Irrecoverable errors %55
6X - Invalid memory address X5 -frrecoverable errors %65
7X - Invahd disc address X5 -lrrecoverable errors %75

TRANSMISSION LOG (TLOG)

10CB(1) BITS 0:16

Word transfers: Positive

Byte transiers: Negative

MODE

10Q(3) BITS 2:4

%5 for complete; %13 for call completor.

4-10
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NORMAL SI0 TRANSFER PROGRAM DIT ENTRY FOR HP 7908A DISC DRIVE
78 15

01 34 789 1112 1§
of | sume | o | QHDITO
S
T JUMP TARGET ADDRESS . 1 HARDWARE STATUS OHOITI
Lz CONTROL| 2 LOGICAL DEVICE = QHDIT2
SEEK CMD Il umir . 3 BUS LOAD FACTOR - 0 QHOIT3
of Jwaire | 2 WORDS ) 4 0 SCFLAG
ADDRESS OF DIT WORD 8 s --A Smm— 8 > 5 CURRENT DATA BUFFER ADDRESS CDBA
-8 CONTROtI ( e 0.
b ——— CLDA
SET FILE MASK culﬁannv ONT| mask |. CURRENT LOGICAL DISC ADDRESS
»g| [conTROL s CYLINDER ADDRESS
[ J— —A ] b e e — ] CPDA
ADDRESS RECORD [ . 9] HEAD ADDRESS Itec*ron ADDRESS
10 waite | 2 WORDS 10 WORD COUNT REMAINING WCR
ADDRESS OF DIT WORD 8 --A o —1 CURRENT WORD COUNT owe
12{ |control] > { 12| STATUS 1 RETURNED STATY
READ (OR WRITE) cmofo] _uNIT 13 STATUS 2 RETURNED STAT2
14 XFER . CNT 14 CYLINDER ADDRESS
[ ———L———:———— e P TN { CEDA
ADDRESS OF DIT WORD § -5 18| HEAD ADDRESS ‘| $ECTOR ADDRESS
H [Me STATUS (S1)
UP TO 8 XFER (READ OR WRITE) CMOS 1 CYLINDER ADDMESS
H 18] HEAD ADDRESS_ | SECTOR ADDRESS
B | xFeR | :  CNT . C i DISPLACEMENT
! ADURESS OF DIT + 0496 -8 r 20 PATTERN WORD 1
sof [ wwe 1T . 2 PATTEAN WORD 2
— JUMP TARGET ADDRESS . 2 PATTERN WORD 3
S T ADDRESS ] L2 Bitalbloiidhatiiiod AN
32| JeontroL . 0
END (RELEASE} I— . } X
sl [emn 1,7 . 1 SI0 PROGRAM AREA
RETURNED STATUS ] L e
OIT - DEVICE INFORMA TION TABLE
“MODIF IED BY 1/0 DRIVER FOR EACH FILL BUFFER AREA
INITIAL EXECUTION o
(ALL ZEROS IF BINARY
ALL BLANKS IF ASCIN)
REQUEST SYNDROME PROGRAM 27
9 34 78 LL CLDA  CURRENT LOGICAL DISC ADDRESS
a6 Fontaol] [ CPDA - CURRENT PHYSICAL DISC ADDRESS

REQUEST SYNDROME CECA - CURRENT ERROR DISC ADDARESS

38 i READ I 7 WORDS
ADDRESS OF DIT WORD 16

£

510 PROGRAM FOR ANY ERROR (EXCEPT CORRECTABLE)

0 34 18 15
40 k:omaoq T 1
REQUESTSTATUS [o]  umiT
42 READ ] 2 WORDS
ADDRESS OF DIT WORD 12 L
s| fcontaoy 1
REQ DISC ADDRESS | o | uNIT
I RO IN 10Q TA PDATED BY 1/0 DRIVER)
4| | mean | 2 WORDS QMISC WORD IN 100 TABLE (U 0
| ADDRESS OF DIT WORD 14 -k [NIs]flmlw]u[“Jc[DI RETRY COUNT |
. ]:—oumon.l
DISCARDED IN $10
REQUEST sTATUS | 0] UNIT PROGRAM AREA N - NOT A NEW REQUEST tuw:o FOR MULTIPLE INTERFACE
so| | Reap | 2 WORDS WORDS 18 AND 19 S - REQUEST SYNDAOME OPERATIONS ONLY
) € - ERAOR STATUS READ
ADDRESS OF SI0 PROG WORD 18 M - READING BAD TRACK - MAY UPDATE TRACK TABLE
END (RELEASE) | W - WRITE BAD TRACK INTO TRACK TABLE (CYLO, TRKO, SEC!)
U - CLEAR UNIT ALLOCATION

2

Tewo 1]

RETURNED STATUS

R = RETRY SAME TRANSFER

[ RECALIBRATE COMPLETE

D - RETAY DETEAMINATION

RETRY COUNT IS USED ONLY IN MULTIPLE INTERFACE OPERATIONS.

.

S0 PROGRAM TO CLEAR UNIT'S HOLD BIT

powtRod T T
CLEAR UNIT BUSY L UNIT

I R

RETURNED STATUS

g

810 PROGRAM FOR CYLINDER MISCOMPARE

€0 j:oumo‘n.{ ]
HECALIBRATE

o T ew [o] _ bl or ]

RETURNED STATUS T

%1117

Figure 4-1. System Dump Analysis for pre-Series II Systems
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PCAL MHDODVR

NEW REQUEST

COMPUTER PHYSICAL
DISC ADDRESS

INVALID
FUNCTION
?

CONTROL
FUNCTION

INVALID
CORE ADR
>

COMPUTE LOGICAL
DISC ADDAESS

INVALID
DIGC ADR
?

%78

f SIOP(3] SEEK + UNIT
SIOP(B]. @DITIB) + SYSDB
TOS ®510P(2)

" t

SEEN
REQUIRED
’

N
SIOPI7i FILEMASK

SIOF(9) ADR/REC + UNIY
SIOP(T) DITi8)
SIOP1Y ) R/W + UNIT

BUIt U CHAINED
READ/WRITE ORDERS

+~__

P.____ —_——

BUILD LAST
READ/WRITE OHDEH

!

BUILD COND JUMP ORDEH
BUILD DISC/END ORDER
BUILD ENDtY) ORDER

T
STAATSIO

SI0P(1} TOS + SYSDB

START SIO0P

SI0P(7)
FILEMASK+ %220

10CBP(®!
TOS

39
*CALL COMPLTR

START SI10

4-12

Y Y Y
%103
N N N
Figure 4-2. Disc Driver Flowchart [ur pre-Series Il Systems (Sheet 1 of 2)
1 May 1976



CONTINUATOR

CONTXFER
REIT @

[NO RETRY. UPD XFER DATA]

Y
GOODEND

10C8PI1) -COUNT
10CBPIG} - %@

BADEND ;

[ TOS -COMPLETE l

DRIVE
ATTENTION
»

GO TO DOXFER

S$I10P(41) ~REQ/STAT+UNIT

SIOP{40) ~REQ/STAT+UNIT DUMMY REQUEST TO RETURN UNIT #

SIOP(43) -@D1IPT(12)+SYSTEMDS

SIOP(51) -@SIOP(18)+SYSTEMDS DISCARD IT
SIOP(45) -REQ/ADR+UNIT

SIOP(47) @DITP{14)+SYSTEM DB

REQ/SYN SUCCESSFUL
STORE CURRENT
ERROR DISC ADR
INTO DITP(14,15)

POSSIBLY
‘ORRECTABLE
)

CORRECT ERROR

DITP(11) -COUNT

SIOP(37): ~REQ/SYN+UNIT
SIOP{0! ~@DITP18)+SYSTEMDSE
OMISC BIT «1

TOS:~@610P{30)

[ TOS @SI0P(40}

'

GO TO DOXFER

COMPUTE COUNT

EDAT—EDITPHQD

l UPDATE DITP{1) ]

GO TO DOTRKMAP

N

[DITNS),-UPIJ, NEW MEM. ADR,]

e
Y

FlTPlﬂJl -UPD NEW DISC ADﬂ

GO TO DOXFER

1 Ma

[

9

-3

Q
o]

Figure 4-2. Disc Driver Flowchart for pre-Series II Systems (Sheet 2 of 2)
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Maintenance

7905A

NORMAL SIO TRANSFER PROGRAM

9 3 4 7B 9 1112
0 I JUMmP
JUMP TARGET ADDRESS
r[-z- Jeontrol]
| wakewr | UNIT
+[ kontRo
SEEK CMD [1] NIt
o [waire | 2 WORDS
___ DITWORDS 12,13
8 kumao

SET FILE MASK CMD  |RETRY CNY IMASK

'O_.E.“ saned 1 |
Jo]o

2 onTROL]
ADDRESS RECORD |

14 WRITE | 2 WORDS

DIT WORDS 12,13

| JcontRod

IREAD IOR WRITE) ciml'_o [ UNIT

DIT ENTRY FOR HP 1905A DISC DRIVE

W Bereand ] -

20 [ xrer | I __CNT

DIT WORD 14

uP IO XFER(REAQ. OR WRITE) CMDS

[ xeen | . CNT

1 NEXT DIT POINTER DLINK
[ “TloaromnTER | owooe
a[~ TTuwiT 7 Jrecicat oevice wo DiDEY
“ DRIVER LINKAGE TABLE POINTER DOLTP
o | INTERRUPT LINKAGE TABLE POINTER | LuTe
6 HARDWARE STATUS | DS1AT
1777 Device ERRORSTATUS | WstRA
 EAROR STATLUS |
8 FIAST MEM MGT REQ INDEX DMAMO
LAST MEM MGT REQ INDEX omMaMaT
wl
" CURHENT LOGICAL DISC ADDRESS CLDA
12 CYLINDER ADUDRESS CPDA
13| HEAD ADDRESS | SECTOR ADDRESS
14| CURRENT DATA RUFFER ADDRESS | DBA
150 7 WORD COUNT REMAINING weR
16 CURRENT WOHD COUNT- CwWC
T SYsiEMuuFrER ADPRESS | SYSBUFA
{m ‘ STATUS | RETURNED | sTAT!
" STATUS 2 RETURNED STATZ
CYUINDEN ADDRESS CEDA

DIT WORD 14 MOD 4008 #

[ 1]

— JUMP TARGET ADDRESS

[ Fowwo] T ]

END (RELEASE)

o [ew [1]

RETURNED STATUS

OIT » DEVICE INFORMATION TABLE
MNOT 1F SYSTEM BUFFERS

REQUEST SYNDAOME PROGRAM

@ ONTROL 1
REQUEST SYNDROME |

4 READ T 7 WORDS

DIT WORUDS 22-28

2 1 3 4 1.8 9 111
“ lcomnml l 'J
RENUFSY STATHIS IﬂT LINIT ]

w| | Reao | 2 WORDS

$10 PROGRAM FOR ANY ERROR (EXCEPT CORMRECTABI LI

DIT WORODS 18-19

50| JcoNTROL] IE
AEQUEST DISC ADR [ 0] UNIT

s2] [ meao [ 2 WORDS

01T WORDS 20-21

54 _}oumm] T
REQUEST STATUS Py

| RequesTsTaTus [o] T

ss| [ nean [ 2wonos

SI0 PROG WORDS 40 & 41

se| fontro] ]

END (RELEASE) T
© eno 1]
RETURNED STATUS

S10 PROGRAM FOR RECALIBRATE

e2| JeontRod ]
RECALIBHATE fU UNIT

| Recaier l

o _L END lo]

RETURNED STATUS

“DFLAG 101}
(A1}
@Qn
an
.1
16 1}

a7

|n

wn
12 4

HEAD ADDRESS SECTOR ADDRESS
STATUS IS}

HEAD ADDRESS | SECTOR ADDRESS REQUEST

DISPLACEMENT SYNDHOME

PAIILHNV{ONUI

] AREA

PATIERN WORD 2

PATTERN WORD 1

DEVICE 1S A TERMINAL
« DEVICE IS A DISC
- ACTIVE A

HEQUEST

MONITOH IS CURRENTLY SERVICING THIS DEVICE
SEAMVICE REQUESTED WHILE MONITOR WAS ACTIVE

MUNIT  DEVICE CONTROLLER SERVICING MULTI UNITS

SIOPREMPT

10PROG 1/
A

IFSET. A PREMPTIVE REQUEST HAS BEFN QUEUED
tOR THIS DEVICE PREMPT CODE 1S SFY IN 10Q
O PROGHAM IN PHOGRESS DECREMENT SI0 COUNT
ND CHECK FOR MULTI-CHANNE L WHEN DONE

- HAK  INTERRUPT OR HESPONSE HAS OCCURRED
DEVICE 1S A MOVING HEAD DISC
STATE SPECIFIES NEXT ACTION NEEDED AS FOLLOWS

I R U

n
172
13
14
16
186
17

NEW/START REQUEST

NOT USED

CALL INITIATOR PROC

CALL COMPLETOR PROC

NOTY USED

COMPLETE REQUEST

DEVICE RECOGNITION

START OPERATOR INTERVENTION WAIT

RESTART REQUEST ON INTERRUPT

WAIT FOR STACK TO BE FROZEN. THEN STATE 2

WAIT FOR DAIVER COUE TO BE FHOZEN, THEN STATE 7
CALL COMPLFTOR ON INTERRUPT

WAIT FOR CONTROLLER TO BE RELEASED

NOT USED

WAIT FOR INITIATOR MAKE PRESENT, THEN STATI 2
WAIT FOR COMPLETOR MAKE PRESENT THEN STATF 3

Figure 4-3. System Dump Analysis for Series il Systems (Sheet 1 oi 2)
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7905A Maintenance
QMISC WORD IN 10Q TABLE
4] 2.8 15
ClsTelwlwle[o [ V7zzZZZZZZZA
QMISC 0 1) D RETRY DETERMINATION
“an S REQUEST SYNDROME
2n E REQUEST ERROR INFORMATION
311, M UPDATE TRACK MAP
(LR N W WRITING TRACK MAP
[FAR ) [ ISSUED A RFCALIBRATE
QFUNC WORD IN 100 TABLE
0 b ﬂ 1
V222222224 +unction
DRIVEHR RFQUEST UODE 0 HEAD
T OWRITE
2 FILE OPEN
3 FiLF (1 OSE
4 DEVICE CI OSE
] FILL?{ITH LEHOS
6 FiLl WITHBLANKS
UWBCT WORD IN 100 TABLE
O 14
[ WORD/BYTE COUNT J
UWBCY IS POSITIVE WORDS TRANSFERRED
NEGATIVE  BYTEL TRANSFEHRED
QPARI AND QPAR2 WORDS IN 100 TABLE
THESE WORDS FOIM A DOUBL F WORD DISC ADDRESS FOR
Al TRANSFERS QPAK1 1S THE MOST SIGNIFICANT WORD,
QPAR? (S THE | FAST SIGNHFICANT WORD
OSTAT WORD IN 10K} TABLE
o 7 8 12 13 15
l PUNB l QUALIFIER ] GEN J
PCNB PROCESS CONTROL BLOCK NUMBER (OF THE PROCESS WHICH MADE THIS REQUEST ZERO
1E NOT ASSOCIATED WITH ANY PROCESS AND THE 100 IS TO RE HETURNED BY THE SYSTEM
QUALIFIER 8 &) GENERAL (13 3) OVERALL (8 8)
Y WAIT FOR COMPLETION X0 PENDING %10
1 SUCCESSFUL %01
0X INVALID FUNCTION X4 IRRECOVERABLE %04
1X TRACK §RROR ERROR %14
3%  THANSMISSION ERROR %34
4X  S10 ¢ AILURE YAk
58X UNIT FAILURF bl
B8X INVALID D)ISC ADDRESS %64
12X SYSTEMERROR %124
Figure 4-3. System Dump Analysis for Series II Systems (Sheet 2 of 2)
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FIELD INSTALLATION

APPENDIX

A

A-1. INTRODUCTION.

A-1. This appendix contains information that will be
needed when adding an HP 7905A Cartridge Disc Subsys-
tem to provide additional mass storage facilities for an HP
3000 Computer System in the field.

A-3. INTERRUPT POLLING

A-4. The interrupt polling sequence for device con-
trollers is recommended by HP Data Systems to be similar

to that given in Table A-1. During the installation, the
interrupt chain which starts at the INT POLL connector
on the rear of the CPU/IOP will have to be opened at the
appropriate place in the sequence for including the inter-
face unit PCA of the cartridge disc subsystem in the chain
and then again closed.

A-5. CONFIGURING

A-6. Table A-2 contains information needed during
system configuration to integrate the cartridge disc sub-
gystem into the Multiprogramming Executive (MPE).

Al



Appendix A

Table A-1. Controller Interrupt Polling Sequence

7905A

Table A-2. MPE Configuration Information

PRODUCT NUMBERS

HP 7905A DISC DRIVER

(by rank) PRODUCT DESCRIPTION
First 30031A System clock/console

300328 Asynchronous Terminal Data
30032B-002 Asynchronous Terminal Control
30032B-001 Asynchronous Terminal Control
30129A Cartridge Disc (7905A)
30110A Cartnidge Disc (7900A)
30102A Disc file (ISS)
30055A Synchronous single-line
30115A Magnetic tape
SOIO5A Paper tape punch
30104A Paper tape reader

30108A/13A/18A |Line printer 200:300 !pm

30109A/28A Line printer 600/1250 Ipm

30050A Universal interface (TTL)
30051A Universal interface (differennal)
30106A Card reader 600 cpm
30107A Card reader 1200 cpm

Last 30226A Calcomp plotter

they ehnnid appear as a grogn in thn conuence
\ ANNE Ac 3 tho canponceo

Note: When there are duplicate subsystem controlters,

MPE Query Response
TYPE? 0
SUBTYPE? See subtype list below
REC WIDTH? 128
OUTPUT DEVICE? 0
ACCEPT JOBS/SESSIONS? NO
ACCEPT DATA? NO
INTERACTIVE? NO
DUPLICATIVE? NO
INITIALLY SPOOLED? NO
DRIVER NAME? IOMDISC 1
DEVICE CLASSES? SYSDISK #
SUBTYPE LIST

Subtype Use Numeral
Removable Platter 4
Fixed Platter 5
Cyhnder Modc 6
FHD Replacement 7

A-2

SUBTYPE PARAMETERS

Subtype Sectors/Cyt | Headbase | File Mask

4 96 0
5 48 % 1000
6 144 0
7 144 0

%7426
%7425
%7427

%7427

$IOMDISK 1 for pre-Series 11 # SYSDISK is vsed as
fixed head replicement. Otherwise: "DISC, SPOOL  or

"DISC™.

1 May 1976



STATUS WORDS

APPENDIX

Table B-1. Status Words

STATUS WORD (T10, SENSE, END)

0 1 2 3 4 5 6 7 8 9 {10]11]|12]13] 14 |15
I T It T !
> W (I-,—) St U
9,: 8 uDJ ENCODED TERMINATION UNIT NUMBER
ul = 35 STATUS % 0-12
o b 4 OCTAL**
» B S1 = 00 - Normal completion ..... ... .................. ..000
3 01 = lliegal opcode ...........ccooieeiiiiiiiiaiii. 004
g 07  Cylinder compare error . ....................... 034
E 10 = Uncorrectable data error .................... ... 040
= 11 - Head-sector compare error .................... 044
- 12 = 1O program error . ...t 050
14 - Endof cylinder .......... ... ... 060
16 - OVEITUN . ... e 070
17 - Possibly correctable dataerror ................. 074
20 lllegal access to spare track ................... 100
21 Defective track . ........... . ... .. ... ... 104
22 - Access not ready during data operation ......... 110
23 = Status word 2 error . ... 114
26 - Attempt to write on protected or defective track .. 130
27 - Unitunavailable .......................... ... 134
37 - Drive attention (seek complete)................. 174

STATUS 1 WORD (FIRST STATUS WORD RETURNED ON REQUEST STATUS COM-
MAND OF DISC SUBSYSTEM. SEE COMMAND 003 OF TABLE 3-1.)

STATUS 1 WORD IS THE SAME AS BITS 3 THRU 15 OF STATUS WORD.

BITO = SPARE TRACK BIT
BIT 1 = PROTECTED TRACK BIT
BIT 2 = DEFECTIVE TRACK BIT

STATUS 2WORD (SECOND STATUS WORD RETURNED ON REQUEST STATUS COM-
MAND OF DISC SUBSYSTEM. SEE COMMAND 003 OF TABLE 3-1.)

0 1 2 3 4 5 6 7 8 9 10| 11 12| 13| 14 | 15
| | ! B
o w ADDRESS OF LAST zZ O - = v ¥ > >
02 AVAILABLE SURFACE c ¥ £ 3 2 8 2 3
[l = Q e g < T w [ea]
ww z w o w = Q o w
2 w - o - w v >
0t £ 2 T '5 P
- T C »w o c
2% a € »n < O
i e
by z
=)
-

**Octal representation of bits 1 thru 9 assuming bits 1 and 2 are zeros.

B-1/B-2



	001
	002
	003
	004
	005
	006
	007
	1-01
	1-02
	1-03
	2-01
	2-02
	2-03
	2-04
	2-05
	3-01
	3-02
	3-03
	3-04
	3-05a
	3-05b
	3-06
	3-07
	3-08
	3-09
	3-10
	3-11
	3-12
	3-13
	3-14
	3-15
	3-16
	3-17
	3-18
	3-19
	3-20
	3-21
	3-22
	3-23
	3-24
	3-25
	3-26
	4-01
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	4-03
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