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PREFACE

This manual explains and discusses the Subset 80 protocol. It is a revision of the review draft issued in July,
1983. The command set, of course, is unchanged, but the text and descriptions have been rewritten in the
light of questions and comments received over the past two years.

As the title indicates, the subject of this manual is the HP-IB implementation of Subset 80 for disc drives.
The information here has also been used as the basis for tape drive applications of SS/80.* In these cases,
however, there are some differences and some additions. For further information, contact the Technical
Publications Department, Hewlett-Packard, Greeley, Colorado.

Should there be other reference documents on Subset 80, they can be included in the binder provided with
this manual.

Please give us your comments and suggestions on the content or format of this manual.

Roger Faaborg
Fred Cannan
Greeley, Colorado
November 15, 1985

*Both "SS/ 80" and "Subset 80" are terms referring to the protocol that is the subject of this manual. The
slash mark in "SS/80," of course, derives from the same mark in "CS/80." That in turn was an editor’s or

typesetter’s change from an apostrophe used in the first typewritten notes for the "Command Set for the
’80%s."
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CHAPTER

INTRODUCTION >

SS/80 or SUBSET/80 is a subset of the CS/80 protocol which has been used by Hewlett-Packard on high
capacity fixed discs. SS/80 will be used on both low capacity fixed discs and 3 1/2 and S 1/4-inch flexible

disc drives.

SS/80 and CS/80 are essentially the same, so it is possible for the lowest cost HP desktop computer to use
the entire spectrum of HP mass storage products from the 3 1/2" flexible disc drives up to the 400

Megabyte fixed discs.

A command set defines the communication protocol between the host computer and the peripheral device.
If the host wants to read some data from a disc, the command set specifies what bytes must be sent to the
disc, telling it to read the data and transmit it to the host.

Older HP command sets required the host to have prior knowledge of device-specific parameters of the
flexible or fixed disc drive it was using. The host software called the "disc driver" had to know that a
9895A had 2 heads and 77 cylinders. The advantage of SS/80 is that the host driver can be "parametric"
and does not have to know everything about the peripheral in order to use it. The host gives the flexible or
fixed disc drive the Describe command and the peripheral responds by telling the host all the necessary in-
formation it needs to use the peripheral. This includes the number of units on the device, the maximum
transfer rate supported by the device, whether it has removable media or not, the block size, the number of
blocks it has, etc. The host sees each device as a linear address space and does not have to know how many
cylinders, heads, and sectors the device has. Peripheral manufacturers can then upgrade their peripherals,
increase their storage capacity and performance, and they will function correctly without the host computer
making any changes to its software. Owners of older computers can then buy the latest peripherals and use
them without any software changes.

Another improvement of SS/80 over previous bus protocols is that the Initialize Media command does the
entire process of formatting, verifying, and sparing to prepare the medium for use with no host involvement.
The preparation of the medium for use is a very important step in providing reliable data storage.

The command set itself is channel independent. At HP, SS/80 is being implemented on HP-IB, HP-IL, and
on a register interface. This document, however, deals with the HP-IB implementation.

Although the command set has a wealth of commands, only a small number are needed, so a very simple
driver is possible.

SS/80 is not defining a new command set. It is only placing some constraints on CS/80 in an effort to
simplify the firmware development in new peripherals and software development of new host drivers. By
simplifying the command set, we have also decreased the time it takes to decode a command.

Along with this document, there are several other manuals to read:

® Condensed Description of the Hewlett-Packard Interface Bus (PN 59401-90030). This short
manual is a good introduction to HP-IB. It is probably the best starting point for learning
about SS/80.

® CS/80 Instruction Set Programming Manual (PN 5955-3442). This explains the whole
CS/80 command set. CS/80 is the big brother to SS/80 and contains much valuable

information not duplicated in this manual.
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® |[EEE Standard Digital Interface for Programmable Instrumentation, IEEE Std 488-197S.
This is the complete description of HP-IB for those who want to understand HP-IB thorough-
ly.

When SS/80 was first defined, the following basic objectives were agreed upon:

® SS/80 should preserve the basic functionality of CS/80. We want to leverage the enormous
effort undertaken in developing CS/80, and definitely do not want to define a new command
set. The SS/80 commands will be implemented in the same manner as CS/80 commands
whenever possible.

® SS/80, like CS/ 80, should have as its goal device-independent drivers, easily upgradeable for
new peripherals. This is very important. As new SS/80 peripherals are introduced we do not
expect host driver firmware to have to be changed. We expect SS/ 80 host drivers to function
without modification on new higher performance and greater capacity peripherals.

@ SS/80 should spell out exactly what commands an SS/80 peripheral must support. To make
parametric drivers possible, all SS/80 peripherals must respond to the same commands.

® SS/80 will be tailored to the lower cost devices for which higher sales volume and greater
sensitivity to cost are more important than additional features.

¢ The SS/80 command set will include some CS/80 commands which will be treated as NO OPs
or handled in a special manner for compatibility to existing CS/80 drivers. These commands
will be well documented and should not be used by new drivers.

The basic differences between the SS/80 command set described here and the CS/80command set as imple-
mented on the 7908 disc drive are these:

® Initialization of media is done totally by the device in SS/80. CS/80 as implemented on the
7908 has a procedure the host must follow which involves diagnostic commands.

® SS/80 devices do not support the extensive diagnostic commands which were supported on the
7908 CS/80 product. The responsibility of diagnostics is left to service routines using the
Download command. This is because SS/ 80 devices want to keep firmware to a minimum.

e SS/80 devices do not support the release sequence of CS/80. SS/80 devices will never request

release.

There are other smaller differences between SS/80 and CS/80. These are mentioned with each command
description.
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CHAPTER

2

ESSENTIALS OF HP-IB

This chapter contains a brief introduction to the HP-IB. It contains just enough information to understand
the rest of the document. If you are already familiar with the HP-IB, then skip to Chapter 3.

Generally on HP-IB, one device is designated the CONTROLLER. It is the device which is in charge of the
bus. Normally it is a computer of some sort. The rest of the devices are LISTENERS or TALKERS or both,
but not controllers. SS/80 devices can be talkers or listeners but never controllers.

The HP-IB has 16 lines. Understanding SS/80 requires a knowledge of only a few of them:

DIO1 to DIOS&: These are the bi-directional data lines. The bytes of information are coded in either bi-
nary or ASCIL In ASCII the eighth bit is available for parity. We will assume the parity bit is
zero in this document.

DAYV (Data Valid); NRFD (Not Ready for Data); NDAC (Not Data Accepted): These three lines are used
to handshake the bytes on HP-IB. The interlocked handshake used permits asynchronous com-
munication over a wide range of data rates.

ATN (Attention): Only the controller can change the ATN line. In the handshaking process, when ATN
is active, the byte on the bus is either a command or an address; when ATN is not active the byte
is data.

EOI (End or Identify): Either the controller or the peripheral can change EOL The "END" meaning
comes from the fact that EOI active on a byte transfer means that the byte is the last one. If the
controller or peripheral sends out bytes, it always tags the last byte with EOL The "Identify"
meaning comes from parallel poll which is discussed later.

IFC (Interface Clear): These cause the peripheral’s HP-IB chip to be cleared but does nothing else to the
peripheral. It is unlike the Universal Clear, Amigo Clear, and Channel Independent Clear which
affect the peripheral’s target unit, volume, address, etc.

Each SS/80 peripheral has two addresses. This document refers to them as the major and minor address.
The major address can be any number from 0to 7. It is set by a switch on the device. Each SS/80 device
also has a minor address of 31. The minor address is used only during the Identify command.

Along with the major address, the SS/80 peripherals respond to secondary addresses. In IEEE 488, secondary
addresses are extended addresses, just in case more addresses are needed. In SS/80 the secondaries are used to
denote phases of a transaction. The phases are command, execution, and report. The two addresses, 0-7 and
31 are the device’s primary address.
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If ATN is active, we know the byte is a command or address. Suppose the 8 data bits are numbered P8
through P1. In this case, bit 8 is a parity bit. We will assume in this document that the parity bit is always
a zero; it is denoted by "P." Bits 7 and 6 have the following meaning:

P7.P6

P7.P6

P7,P6

P7.P6

1

10

01

00

The remaining bits are a SECONDARY address.

The remaining bits are the TALKERS primary
address. P1011111 is the Untalk command.

The remaining bits are the LISTENERS primary
address. PO111111 is the Unlisten command.

The remaining 5 bits define an HP-IB command.
For example, P0010100 is a Universal Clear.

Let us suppose we were to set up a logic analyzer on the HP-IB and watch the bus activity for some SS/80
commands. We would want to display the eight data lines, ATN, and EOL. DAV is a good signal to use as
the trigger. A simple Set Unit command would appear as follows:

DATA

POTIIIN

P1001111

POT00T1

P1100101

00 10XXXX

POTTTITI

P1011111

2-2

ATN EOI COMMENTS

ATN - The controller gives the
Unlisten command. Nobody on
the bus should listen.

ATN - The controller which happens
to be at address 15 will be
the talker.
ATN - The controller tells the device

at address 7 to listen.

ATN - This is a secondary of 65H. It
marks the start of a command
message in SS/80.

- ECI This is a data byte since ATN
is not active. This byte is an
opcode for a Set Unit command,
2XH, where X is the unit.
Since the host is sending only
one byte, it is the last, and
is tagged with EOI.

ATN - Host Unlisten command. Nobody
is addressed to listen.

ATN - Host Untalk command. Nobody is
addressed to talk.



The preceding sequence is a command message. The included command is Set Unit, but could have included
additional complementary commands. Complementary commands are the commands Set Unit, Set Volume,
Set Address, Set Length, and Set Status Mask which can be sent alone, or in groups with other complemen-
taries. After the last complementary in the command message, there could also be a Real Time, General
Purpose, or Diagnostic command.

The data passed in the command message for a read usually includes the following after the secondary of
6 5H:

Set Unit 20H opcode for Set Unit to Unit 0.
Set Volume 40H opcode for Set Volume to Volume 0.

Set Address 10H opcode for Set Address
O0H Set Address is followed by 6
O00H parameter bytes which define the
00H target address in blocks.
00H Example shows address of 0.
00H
00H

Set Length 184 opcode for Set Length
O0H Set length is followed by 4
00H parameter bytes which define
01H the target length in bytes.
00H 256 bytes used in this example

Locate and 00H opcode for Locate and Read
Read

In the above example, the opcode for Locate and Read would have EOI set since it is the last byte.

We have shown the command message. There are also execution messages and report messages. An execu-
tion message has a secondary of 6EH and the data passed are not opcodes or parameters. In Locate and Read
or Locate and Write, the data in the execution message are the data being written to or read from the disc.
In a reporting message, the secondary is 70H, and only one byte is sent from the peripheral to the host. This
single byte is the QSTAT, or QUICK STATUS, which gives the results of the transaction.
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CHAPTER
GENERAL INFORMATION 3

3.1 DEVICE ADDRESSING HIERARCHY

In SS/80, as in CS/80, the addressing hierarchy in descending order is (1) device, (2) unit, and (3) volume. A
device on HP-IB is characterized by an HP-IB address, usually switch selectable. The HP-IB address can be
set to any address from O through 7. Each device on the bus must have a unique HP-IB address.

For example, a flexible disc drive and fixed disc might be packaged in one box with one HP-IB connector
and its associated HP-IB address switch. In this combination, each drive is a unit. The fixed disc might be
Unit O and the flexible disc drive Unit 1. There can be up to 15 units in a device. See the Set Unit com-
mand for more information on units.

A unit can be further split up into volumes. There can be up to eight possible volumes for each unit, num-
bered O through 7. Some of the SS/80 fixed discs support multiple volumes. A volume is a portion of a
unit. A volume must be initialized independently, with its own interleave factor. A fixed disc split into
several volumes allows for different file systems on each volume and keeps directories to a more manageable
size. See the Set Volume command for more information on volumes.

To fully address a volume requires giving the HP-IB address, unit number, and volume number.

3.2 TRANSACTION STRUCTURE

A transaction is a logically complete operation between a host controller and a device (peripheral). The
transaction begins when the peripheral accepts a command and ends when a reporting message indicating
the pass/fail status of the transaction is accepted by the host. The three phases of a transaction are com-
mand, execution, and reporting. The following discussion of a transaction is summarized in Figure 3-1.

For example, a transaction might be a read of 512 bytes. The transaction would start with a command mes-
sage from the host. The host addresses the device to listen, gives it a secondary of 65H followed by a string
of bytes. These bytes may have complementary commands and parameters. The last byte would be the op-
code for the Locate and Read command. The peripheral takes in the secondary, disables parallel poll, takes
in all the parameter bytes, checks them, and does a seek if necessary. When the peripheral is ready to enter
the execution phase of the transaction, it enables parallel poll. This ends the command phase of the transac-
tion. We are now in the execution phase.

The host sees that the device has enabled parallel poll, addresses the peripheral device to talk and sends a
secondary of 6EH. The device accepts this secondary, disables parallel poll and sends the §512 bytes of data
to the host. When the last byte has been sent, the peripheral enables parallel poll to tell the host that it is
ready for the reporting message. This ends the execution phase of the transaction and we are now in report-
ing phase.

Upon seeing that the peripheral device has again enabled parallel poll, the host sends the reporting phase

secondary of 70H. The device accepts this secondary, disables parallel poll and sends back a single byte of
QSTAT. Parallel poll is not enabled. Sending the byte of QSTAT to the host completes the reporting
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message and completes the transaction. The device then goes to a command ready state or command phase
where it waits for the next command.

COMMAND MESSAGE _ Secondary of 65H (P1100101)
Secondary address of 0S5H

optional complementary
commands.

optional command with
ECI on last byte

Host waits for peripheral to
enable parallel poll.

EXECUTION MESSAGE  _ Secondary of 6EH (P1101110)
Secondary address of OEH

real data bytes
(read or write data)
EOI on last byte

Host waits for peripheral to
enable parallel poll.

Secondary of 70H (P1110000)
Secondary address of 10H

REPORTING MESSAGE

one byte of QSTAT

with EOI

Peripheral leaves parallel
poll disabled

Figure 3-1. Phases of a Transaction

The QSTAT byte reflects the current status of the currently selected unit. The various meanings of the
QSTAT byte are listed in Figure 3-2.

QSTAT = 0 Everything is 0.K.

QSTAT = 1 There has been an error. Do a
Request Status to find out which
error occurred.

QSTAT = 2 The device has just powered up or

a new flexible disc has been loaded.
The current transaction may

not have been done.

The host should reconfigure

for the new medium.

Figure 3-2. Status Shown by QSTAT Byte.
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The sequence of command, execution, and report must be followed. The peripheral controls when the
execution phase and report phase can begin by enabling parallel poll response. After sending the QSTAT
byte the peripheral enters a command ready state where it waits for the next command from the host. This
command ready state is called command phase so the device is always in one of the three phases. The com-
mand message secondary actually starts the transaction, although the device is already in command phase.
Thus the read transaction is split up into the command message, execution message, and reporting message.
The peripheral goes from command phase, to execution phase, to reporting phase and back to command
phase.

Some transactions don’t require that any read or write data be passed and therefore don’t have an execution
phase. In these commands the peripheral goes from command phase to reporting phase.

In SS/80 any background tasks performed by the peripheral are done in the command ready phase and will
be stopped if there is a command on the bus. Thus the background diagnostics, if they exist, are totally
transparent to the host. Unlike CS/80 devices which may request release from the host to go off line, SS/80
devices never request release.

An SS/80 peripheral device can only do one transaction at a time. The peripheral device can consist of
several units and volumes. A host must only do one transaction at a time with one of the units or volumes
of the device. It must complete the transaction, all 3 phases, with the SS/80 unit or volume of the device
before starting another transaction with a unit or volume on the same device. The SS/80 device does not
support overlapping of transactions between units and volumes of the device. A host can overlap transac-
tions with separate devices on the same HP-IB but not to separate units or volumes of the same device. A
host could do several transactions at once. A device is limited to a single transaction. Needless to say, when a
host is overlapping transactions between several devices on the HP-IB it should be careful to make sure each
transaction is completed properly with each device.

Commands that may not follow this transaction procedure are the Transparent Commands. The transaction

model does not always apply; when using an SS/80 command, check the command listing in Chapter 4 for
the precise interactions between the host and peripheral device for that command.
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3.3 PARALLEL POLL

A device can have its parallel poll response either enabled or disabled. When the host controller puts both
ATN and EOI active at the same time, it is conducting a parallel poll. Any device which is enabled for
parallel poll will pull one data line low. If the device is not enabled for parallel poll, it will do nothing.
Which line the device pulls low is dependent on its HP-IB address, as shown in Figure 3-3.

HP-IB major address Data Line pulled low

DIOS
DIO7
DIO06
DI0S
DIo4
DIO3
DIO02
DIOI

NO MW —~O

Figure 3-3. HP-IB Data Lines Pulled Low by Parallel Poll

There is no byte handshake in a parallel poll. The host sets ATN and EOI high, waits at least 2 micro-
seconds, and then reads the data lines to see what devices have parallel poll response enabled and what ones
do not. If the host is interested in the device at address 7, then it will watch DIO1. If DIO1 is low during a
parallel poll, the device at address 7 has its parallel poll response enabled. During a command message, the
host will give the peripheral the command phase secondary of 65H, then the opcodes and parameters for the
command, followed by an Unlisten and Untalk. The peripheral first disables its parallel poll response
(DPPR) and then goes off to do the Set Unit, Set Volume, etc. When the peripheral is done, it enables its
parallel poll response (EPPR). This tells the host that the peripheral is ready to enter the next phase of the
transaction. By enabling its parallel poll response, the peripheral is telling the host it is done with this part
of the transaction and ready for the next.

Another way of looking at parallel poll is that when a device has its parallel poll response enabled, it is
requesting service from the host. The device is then ready to accept the next phase of the transaction.
Parallel poll response is disabled when the secondary is received by the peripheral from the host, and is not
re-enabled until after all data bytes have been sent or received, or any steps the device has to do are com~-
pleted. The exception is the reporting phase message which ends when the peripheral returns the QSTAT
byte to the host. Parallel poll is not enabled at this time.

For the peripheral, it may be best actually to disable its parallel poll response before the secondary is taken
off the bus, thereby keeping a fast host from giving the peripheral the secondary, seeing parallel poll en-
abled (not yet disabled), and assuming the device is done when it actually hasn’t yet started. This race condi-
tion also occurs on a Universal Clear where there is no secondary. To avoid this the host should give the
Universal Clear and then wait one millisecond before it starts looking for the device to enable its parallel
poll response.

A host should always wait for parallel poll to be re-enabled before giving the peripheral device the secon-
dary for the execution or reporting phases of a transaction. If the host sends the next secondary without
waiting for parallel poll, some low cost HP-IB chips used in the peripheral will not handshake the secondary
off the bus until the peripheral device is done with the previous phase of the transaction.

It is poor usage of the HP-IB to have secondaries hanging around. If the host chooses to send secondaries
without waiting for parallel poll, it must be sure he does not incorrectly timeout the device, since the device
is still working on the first secondary. After the reporting phase, the device does not re-enable parallel poll.
At this point the transaction is done. For a typical example of how parallel poll is used see "A Typical
SS/80 Command," p. 3-6.
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3.4 OUTLINE OF THE COMMAND DESCRIPTIONS

The last chapter of this manual lists all the SS/80 commands in alphabetical order. The listing for each
command is made up of the parts listed and defined below. For commands which follow the normal transac-
tion structure, the opcode and parameters are listed in the "Format" section. For commands that do not fol-
low the normal transaction structure, the individual HP-IB steps are shown.

FORMAT: Gives the opcode and parameters of the command. Only the opcode and parameters are specified
if the command follows normal transaction structure (command-execution-report (CER), or
command-report (CR)). The following section ("A Typical SS-80 Command," p. 3-6) gives the
HP-IB sequence for a command that uses this normal structure. All the other commands follow-
ing the same structure can easily be formed by following this typical command, changing the
opcode and parameters, and deleting the execution phase if necessary. If a command does not
follow normal transaction structure, the command listing Includes the full HP-IB sequence, and
the Format section is omitted.

HP-IB SEQUENCE: For certain commands that do not follow normal transaction sequence described
above, the complete sequence of events over the HP-IB for a command with good syntax and
normal completion is included. The following abbreviations are used in listing the HP-IB se-

quence:

CXXXXXXXX > bytes transferred from the peripheral to the host.

= XXXXXXXX - bytes transferred from the host to the peripheral.

P parity bit on the HP-IB. In this manual the parity
bit is shown as P or set to 0.

ADDRS HP-IB address of the peripheral device in binary.

addrs host controller’'s HP-IB address in binary.

ATN attention line of the HP-IB.

EOI termination line of the HP-IB.

X a "don't care" value of a bit.

DPPR peripheral device disables its parallel poll response.

EPPR peripheral device enables its parallel poll response.

TYPE: States whether, in CS/80, the command is classified as Real Time, Complementary, General Purpose,
Diagnostic, or Transparent.

TRANSACTION FLOW: Specifies whether the command has Command, Execution, or Report phases.
DESCRIPTION: A paragraph or two explaining how the command works.

VARIATIONS FROM CS/80: Spells out any differences between the SS/80 command and the same com-
mand in CS/ 80.
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3.5 A TYPICAL SS/80 COMMAND: An Example of HB-IB Sequence
for Normal SS/80 Transaction Structure

Most SS/80 Commands follow the command message structure listed below. For these commands, only the
opcode and the parameters are given in the Format section of the command listing. For any command
which does not follow this structure, the full HP-IB sequence is included in the command listing.

The command used in the example below is Locate and Read, in which the full transaction structure is used.
(That is, Command Message, Execution Message, and Reporting Message.) Real Time, Diagnostic, and
General Purpose commands follow this structure. Many of them, however, omit the Execution Message.

KKKKKKKKK COMMAND MESSAGE  Jokkaokkkkokk

<POTITITIITI T ATN Unlisten from the
host. Nobody is
addressed to listen.

<Pl10addrs>» ATN The host addresses itself
to be the talker. "addrs" =
bus controller’'s address.

<POTADDRS

v

ATN The host tells the device
at address "ADDRS" to be
a listener. "ADDRS" is
a peripheral’s address.

A

P11T00101> ATN Command message secondary
from the host. This 65H tells
the peripheral the command
message is coming. (Secondary
address of 0SH)

DPPR The peripheral device disables
parallel poll response when
it sees the secondary.

Host sends 0 to N
complementary commands.

The required order is:

Set Unit, Set Volume, Set
Address, and Set Length.
(Set Unit must come first.)

A A A A A A
vV V VvV VvV VvV v

etc.
<0000000O0O0>» EQI Host sends the opcode for the

Locate and Read command. Last
byte is always tagged with

EOI. (For another command,
this opcode would be different
and may have parameters

following it. The last byte
would have the EOI)
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<CPOTITI T ATN

EPPR

The host unlistens the
peripheral. This Unlisten can
be sent anytime after the
last parameter byte is sent
and doesn’'t have to occur
exactly at this time.

The peripheral device executes
any complementaries,

checks to see if

medium is ready and

seeks to the correct track.

The peripheral device enables
its parallel poll response. By
enabling parallel poll, the
device is asking for the
execution message.

The host should always

wait for the device to enable
its parallel poll response
before starting the execution
message.

KKAAAHKKKK EXECUTION MESSAGE  Xkookok koo

<POTITTI VIO ATN
<POladdrs?> ATN
<P10ADDRS?> ATN
<P1101 110> ATN

DPPR

]
> >
> x
> x
> >
> x
> >
> >
> >

Unlisten from the host.
Nobody is addressed to
listen.

The host addresses itself to
be a listener. "addrs" is the
host address.

The host tells the device

at address "ADDRS" to become
the talker. This is the primary
talk from the host.

The host gives the execution
phase secondary, 6EH, to the
device. (Secondary address of OEH)

The peripheral device disables
its parallel poll response
when it sees the secondary.

Peripheral device reads
first sector.

Peripheral sends data to
the host.
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If more data is needed,
peripheral device reads
another sector.

Peripheral sends data to
host, tagging last byte
sent with EOI. 1 to n bytes
can be sent to host.

Peripheral enables parallel
poll response. Peripheral is
requesting reporting phase
message.

Host untalks the peripheral.
This Untalk can occur anytime
after the last data byte is
sent to the host.

The host should wait for

the peripheral to enable

its parallel poll response
before starting the reporting
message.

XkAKKXKKKkX REPORTING MESSAGE dkxkkkokokkikk

SX XXX XX XX -

S XXX XXX XX -

=X XXX XX XX - EOI
EPPR

<P1TOTTITT T 1 ATN

<POTITTT 1T ATN

<POladdrs?>» ATN

<P1O0OADDRS>» ATN

<P1110000> ATN
DPPR

- QSTAT - EOI

3-8

Unlisten from the host.
Nobody is addressed to listen.

The host addresses itself to
be a listener.

The host tells the device at
address "ADDRS" to talk.
Primary talk from the host.

Reporting message secondary
from the host. The reporting
message secondary is 70H.
(Secondary address of 10H)

The peripheral device detects
the secondary and disables
parallel poll.

The peripheral sends the QSTAT
byte tagged with ECI. This
completes the reporting
message and completes the
transaction. Note that
parallel poll is not enabled
at the end of the command.

The peripheral goes to



command ready phase to wait
for a new command.

<POTTITI1T11>» ATN The host gives the Unlisten
command. Nobody should listen.
The host doesn’'t have to do
this at this time.

<P1TO1T1111>» ATN The host gives the Untalk
command. Nobody should talk.
The host can do this whenever
it wants to.

Although this shows a Locate and Read command, all Real Time, General Purpose, and Diagnostic com-
mands follow this same structure. The opcode and its parameters will be different, and you may not want
to include as many complementaries, but the rest is identical.

Some hosts put Unlisten <PO111111> and Untalk <P10111111> at the start and end of each of the phases
to make sure they know the state of the bus. The order of the Untalk and Unlisten is not important. The
Unlisten is a good idea to make sure there are no other listeners. The Untalk is not necessary because some-
one is always addressed to talk at the beginning of each message, which effectively untalks all others. There
can only be one talker, but there can be multiple listeners. What is important is what devices are addressed
to talk and what ones are addressed to listen.

With the ABI and PHI HP-IB chips, the command addressing the peripheral to talk or listen must be im-
mediately before the secondary. The device primary address and the secondary must be paired for these
HP-IB chips.
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3.6 POWER-ON STATE AND THE UNSEEN QSTAT = 2 HOLDOFF

When power is first applied, SS/80 devices initialize their HP-IB chips and do not initially respond to polls.
Any bus activity directed to the device’s HP-IB chip may be lost when the chip is reset and initialized
during the power-on selftest. A selftest is then done by all units and all parameters will be set to their
power-on state. (See Figure 3-4 for these power-on values.) Each unit will set its Power Fail status bit,
causing its QSTAT to be equal to 2. The QSTAT byte is just a reflection of what status bits are set. It is a
summation of the status or QUICK STATUS.

Set Unit 0

Set Volume 0

Set Address 0

Set length -1 (full volume)

Set Burst disabled (Not supported in SS/80)

Set RPS disabled

Set Status Mask disabled (No status bits are masked)

Set Release T=0 Z=0

Set Format Options device specific default value

Set Return single vector (only mode allowed in
Addressing Mode SS/80)

Figure 3-4. Table of Power-on (Default) Values.

The HP-IB chips on SS/80 devices may have a single register for incoming secondaries and data, whereas the
CS/ 80 devices usually use the PHI chip which has an 8-byte FIFO. This makes the operations of the two
somewhat different. A secondary given to an SS/80 device while it is doing selftest may not be removed
from the bus until the processor finishes the power-on selftest, enables parallel poll, and then notices an in-
coming secondary. For example, if the secondary for an Amigo Clear is given to an SS/80 device while it is
doing the power-on selftest, the peripheral device will finish selftest, enable parallel poll, notice the secon-
dary, disable parallel poll and do the clear. The secondary hangs the bus while the SS/80 device is doing
selftest. The host can remove the secondary from the bus by using an IFC (Interface Clear).

When everything is tested, parallel poll response will be enabled and the device is then ready for operation.
Each unit will store the results of its selftest in its status bits and will set the Power Fail status bit which
causes a QSTAT = 2. Each unit will then enter the reporting phase. Until the host has seen the power-on
QSTAT= 2, the peripheral will keep the host from doing certain commands. (Commands affected are listed
in Figure 3-7)

Whenever the Power Fail bit is set and QSTAT = 2, the peripheral must keep the host from doing anything
to the medium until the host has realized that it is a new medium. This is the reason there is a holdoff. As
soon as the host has seen the QSTAT=2, then the peripheral will execute any of the commands. Whenever
power fails or a new medium is detected, the Power Fail bit is set and QSTAT will equal 2.

If the host gives a command like a Locate and Write while there is an unseen QSTAT = 2 holdoff, then the
bytes for the command will be accepted from the host but no write will be done. In the reporting message
of the Locate and Write command, the host will see the QSTAT of 2 and realize that the current transac-
tion was not done. The QSTAT of 2 that the unit in the peripheral has set will be seen by the host on the
next reporting message that the host does. Returning the QSTAT=2 byte to the host eliminates the holdoff
but does not clear the QSTAT byte.

To clear the QSTAT byte the host must give one of the clear commands or do a Request Status command.
An Amigo Clear, Universal Clear or Channel Independent Clear to Unit 15 will clear all the status bits in
all units except the Diagnostic Result bit. In SS/80, none of the Clears will ever clear the Diagnostic Result
bit. Since the Power Fail bit is cleared, the QSTAT of 2 will no longer exist. If the Diagnostic Result bit is
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set, the QSTAT will change from 2 to 1. At the end of the next transaction the host will then see QSTAT=1
and do a Request Status to see that the Diagnostic Result bit was set. The Diagnostic Result bit is set if
there has been a selftest failure. We want to make sure the host sees that the selftest failed. A selftest
failure of any unit is reported only in that unit’s status at power-on. The other units that passed selftest are
fully functiona! and can be used. The unit which failed selftest shouldn’t be used but there is no holdoff in
SS/80 for any JSTAT other than an unseen QSTAT=2. After any failure, the host will do a Request Status
command which clears the QSTAT to 0 and then the host can execute any command.

Remember that each unit, including Unit 15, has a QSTAT byte and if you do a Channel Independent Clear
to Unit 0, the QSTAT of 2 held by Unit O will be cleared but QSTAT will still equal 2 in Unit 1§. This is
not a problem if you never want to talk to Unit 15, but you should understand that each unit has its own
QSTAT. It is advisable at power-on to clear the QSTAT=2 from all units to which you intend to give com-
mands.

It is allowable for the host to do what is called a "Stand alone QSTAT," in which the host does a reporting
phase message not associated with a transaction. This will also give the host the QSTAT = 2 if the unit of
the peripheral has already set its QSTAT value to 2. The host must send a Request Status or do a Clear ac-
tually to change QSTAT from its power-on value of 2. Once the host has seen the QSTAT=2 for a unit, that
unit will accept all commands even though the QSTAT hasn’t been cleared. The peripheral will keep track
of whether the host has seen the QSTAT or not. The host should do a Request Status command or one of
the Clears, but it will be allowed to give commands and they will be executed as long as the QSTAT for that
unit was seen by the host. This is the way CS/80 does it. Thus there is no QSTAT=2 holdoff. The holdoff is
on an "unseen" QSTAT = 2. As soon as the QSTAT has been returned, although it may still be 2, the
peripheral device enters command phase and all commands may be executed. It is imperative that the host,
upon seeing the QSTAT=2, do a Describe command and reconfigure the system for the new medium.

With a fixed disc drive, the host will see QSTAT=2 only at power-on. With a flexible disc drive, the host
could see QSTAT=2 during the reporting message of certain commands because the user can at any time pull
out a flexible disc and put it or another one back in. See "Flexible Disc Loading and Removal" p. 3-14.
The peripheral controller checks for a new flexible disc only on certain commands that access the flexible
disc drive. Thus the situation could occur in which the host will see QSTAT=2 twice in a row. First the
flexible disc drive powers up with no medium loaded. QSTAT equals "2" because the Power Fail bit is set to
indicate power-on. Then before the host talks to the device, the user loads a flexible disc. When the host
first talks to the device, it will see the QSTAT=2 from power-on. When the host first gives an access com-
mand to the flexible disc drive, the controller will detect the new medium and set the power fail bit causing
a second QSTAT=2. If the medium is loaded when power is applied, then the host will see only one
QSTAT=2. This situation occurs because the flexible disc drive looks to see if there is a new medium only
when it does commands which have to access the medium. The host driver should be able to handle
QSTAT=2 occurring at the reporting phase of any command and then it should go through a routine to re-
configure for the new medium.

For a host to see what CS/80, Amigo, or SS/80 devices are connected to the HP-IB, the following two
methods are recommended:

METHOD A

1. The host scans the HP-IB by doing an Identify command to each of the 8 addresses and waits
25 ms at each address for bytes to be returned. If no bytes are returned, the host issues an
IFC (Interface Clear) and then goes to the next address and continues the process. It takes
only 200 ms for each loop of checking for devices on the bus. the next address and continues
the process. It takes only 200 ms for each loop of checking for devices on the bus.

2. Once a device has returned the Identify bytes, the host then gives an Amigo Clear to the
device and waits for parallel poll. When parallel poll is returned, the host knows the device is
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ready and is in a cleared state. The Amigo Clear will clear the QSTAT=2 in all units of the
device.

3. Then the host can do a Describe command if the device is a CS/80 or SS/80 device and follow
the Describe with whatever commands it wants to give.

METHOD B

1. The host gives a Universal Clear to clear all devices on the bus, or gives Amigo Clears to each
of the eight bus addresses.

2. The host then waits for parallel poll from the devices which may be doing selftest.

3. Once a device has enabled its parallel poll response, the host then gives another Amigo Clear
in case the first one was lost when the peripheral device’s HP-IB chip was reset.

4. Then the host can give the device whatever commands it wants, which should include a De-
scribe for SS/ 80 or CS/ 80 devices.

Both methods require that the host wait for a device to finish power-on selftest without the host knowing
how long it takes to do the selftest. There is no way around this, so the timeouts the host uses at power-on
must be long enough to accommodate any current or future device. See "Timeouts," p. 3-20.

Method A holds to the principle that you shouldn’t do clears other than IFC’s to devices unless you know
what they are. Some printers may lose information or the top of the form if they are given a Universal
Clear or Amigo Clear. There may be devices on the bus which are neither Amigo, CS/80 or SS/80 devices.
These devices may not recognize an Amigo Clear.

The host can’t just wait for a device to enable its parallel poll response at power-on because that device may
have been on and have its parallel poll disabled. The host itself may have been powered off and then back
on while the peripheral device remained on. The normal idle state of the peripheral after the reporting
message is to have its parallel poll response disabled.

When the host first does a Request Status after power-on, it is important that it look through the status bits
for the Diagnostic Result bit. In SS/80 the power-on selftest is very thorough; it is important that the user
be notified if the disc is failing at power-on.

All SS/ 80 devices do a thorough selftest at power-on. The selftest will test as many of the components in
the product as possible. This test includes checking the microprocessor, doing a checksum on the ROM, test-
ing the microprocessor RAM and buffer RAM, checking the HP-IB chip, testing any controller chips, and
doing a read/write test on the medium. On a flexible disc drive, the read/write test will be performed only
if the medium is loaded and not write protected. For a fixed disc, the medium is assumed to be formatted, so
the power-on selftest for a fixed disc will fail if the medium can’t be read or written. Because the
read/write selftests are performed on special system tracks, no user data is involved.









