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Notice

The information contained in this document is subject o change without notice

Hewlett-Packard makes no warranty of any kind with regard to this material, including, but not limited to,
the implied warranties of merchantability and fitness for a particular purpose. Tewlett-Packard shall not be
liable fur errors contained hercin or fur imadental or consequential damages in connection with the furnishing
petlormance, or use of this malerial.

Hewlett-1"ackard assumes no responsibality for the use or reliability of its software on equipment that is not
furnished by Hewlett-Packard,

Morlable Computer Division
TO0MHY MLE. Circle Blvd.
Corvallis, OR 97330, LL.5.A,
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Section 1

Getting Started

Introduction

The Hewlett-Packard Extended Mass Storage ROM enables your HP Series 800 Personal Computer 1o
communicate with any of the Hewlett-Packard dise drives which use the Subset-80 (35-80}) protocol. A
dise protocol is the set of rules used by & computer and dise drive when they talk and listen to each other.
Hefore the Extended Mass Storage ROM was introduced, Series 80 computers supported only a dise proto-
cal known as Amigo. Thse drives thal wse the Amigo protocol include the HP 829010, HP 820020,
HEM21 D5, HRE 9133V, HPO133XV, and HP 914XV,

The most recently introduced Hewlett-Packard dise drives uge the S55-80 protocol. These include the
HT 813D/ H/ T HE 9134 D/H L HE 81221075, HP 91534, and HP 9154A. These drives can only be used
with Series 80 computers equipped with the optional Extended Mass Storsge ROM. With the Extended
Mass Storage ROM installed, both Amigo and S5-50 protoco] dise drives can be used,

Before attempling to use the HP Extended Mass Storage ROM and this manuoal, vou should be familiar
with the operation of your HP-85 or HP-86/87 Personal Computer.

Compatibility with Other HP Series 80 Products

The HP B5E Extended Mass Storage ROM (00085-T5013) 15 compatible only with:
#* The HP-85BE Personal Computer,

# The HP-85A Personal Computer that has been upgraded 1o the lunetionality of un HP-33E throuszh
installation of the HP 82972 Upgrade Kit.

The HP 868 Extended Mass Storage ROM (00087-15013) is compatible with all HP-86 and HP-A7 Per-
sonal Computers.

Maximizing Disc Drive Storage

Some HI' micro-Winchester dise drives can be configured to divide the dise into more than one logical
unit and into more than one volume. Consult vour dise drive manual for details, A dise divided into twn
units, [or instance, appears 1o the computer 1o be ke two mechanically separate dise drives, each with its
own mass storage unit specifier (msus). A disc (or & dise wmit) divided inte several volumes allows the
dise’s file catalog to be divided into several smaller catalogs, each containing files relating o a single
subect. c

We explain below how 1o use multi-unit and multi-valume dises with vour Series 800 Compater in ways
that maximize the available disc storage,
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Using Multi-Unit Discs

The maximum jse capacity that can be nepessed by a Series 80 Computer vouipped with the Exended
Mass Storage ROM is 16.7 megahyvies, When using an HP micro-Winchester that can he confipured intn
two or-more units, choode a L'U!lﬁ.gL[]'.I'H[Ur"I that causes (he storage of each unit to be s elose to 167
megalivies as possible, For instance, the HP 91331, Dise Dirive has g capacity of 40 megabyvies, and can b
condigured into two units of 95 niegabytes pach, When using thiz drive, vou should conlimare it asa twio-
unit dise =0 that dise SLorage is maxitized o 334 megabytes,

Using Multi-Volume Discs .

A Heries B0 Computer equipped with thie Fxtended Mass Storage ROM can acceds anly the first volume of
a dise configured 1o have several volumes, So always configure such & dise as one-volume dise 1o g

mize storage,

Installing the HP Extended Mass Storage ROM

MOTE: Always turn power off before remaving or installing the RO Drrawer

The ROM must he properly installed in voe of the six sluls in the HP o964 ROM Drawer. The ROM
Drawer is then plugged into nne of the module ports on vour Series 80 compuater. Please refer tn 1he
HE 829364 ROM Drawer fnstruction Sheet or 1 the portion of your owner's manual deating with (he
ROM Drawer for complete instructions. You should never have more than one Mass Storage ROM in
stalled in the ROM Drawer

Using the Extended Mass Storage ROM

Except for the ITNITIAL LZ2E comnand, mass storage operations with the Extended Mass Storiage ROM
mstalled are no differont from those without the ROM installed. Simply conneet your dise drive or drjves
e vour compater following rhe Instructinns in vour HP-85 ur HP.8i6/87 bperating manual, Then (e wouT
Mitss storage commands (except THIT] ALIZE) as you nermally would without rhe Extended Mass Star-

age ROM installid

The INITIALIZE command provided by the Extended Mass Storage ROM differs from that used wirh.
nut this ROM onlv in tle fourth uptional parameter. “interleave parameter,” When using the Extended
Mass Storage ROM. ¥l use this fourth parameter 1o specify both the interlegve tactor and a new valye,
the format aption, explained heliw

Initializing a Flexible or Fixed Disc (IMITIALI <)

Before a dise can be used o store information, it must be initialized and formarred. Thiz 15 done with the
INITIALIZE command, whose form s

[ | === ]

R
INITIALIZE|"new volume labef ) directary size| , interleave arametor |
! Lo it volume labe! ol ¥ L el 1

]

Here are the meanings of each nptional PArEmeler:

® mew volume label: This iz the name Yol may assipn to the dise being initialized, This label affers von g
convenient way to specify a particular dise, A volume label may be up Lo six characiers in length. If
vinr specify a label longer than six characters, only the first sjx characters are secepted. The anly
characters that you My not use in a volume label are: (period), : (colon), and » lgquotes). T the
few valume jabel iz omitted, the lahel consists of blanks.
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= ofd volume label or msus: This 1s the existing lahel of the dise being initialized or the msus (mass
storage unit specilier) of the dise drive heing used to initialize the dise. 1f you omit this porameter, vou
must ase your system's deluult dise drive (normally drive 00 or the dise drive specified by the
MASS STORAGE 1% stalement.

= dirgctory size; This specifies the number of recards on the dise to be used for the file directory. Each
record: holds directory information for eight files. If wou umit this paramerer, the catalog of your
initialized disc will contaio 14 records, which allows a maximum ol 14=8=112 files,

e interfeave parameten This parameter is o three digit number containing two pieces of mformation, the
format uption and interdiaee footor, The first digie is the format option. The detault value 1s 0. The
last two digits of the three digiv inrerieave parameter detine the intetleave factor The default value s
(0 T only one or two digits are entered lor this parsmeter, they are inlerpreted as the interlenve
Fiector, anil the formit option becomes the delault value. IFvou omie this prrameter, the default values
[or Both the (ormat option and the interleave (actor are tsed,

s furmit option; Some newer HP dise drives allow several choiees tor sector size to be made when a
dise 15 initialized. These sector size choices are made by choosing an appropriate format P,
(A larger sector size increases the available memory on an initialized and lormatted dise.) Hiw-
aver, d Series B0 computer equipped with the Extended Mass Storage ROM can ondy use a format
apelon that spectfies o 256-bvte sector size.

The format options for the HP 9122 Dhise Drive are given on page 8. To tind the format options
tor other HI? dise deves, refer to vour dise drive manual,

NOTE: Formal option 4 allows sasy data transfer from a Series 80 Computer equipped with
an HF 9122 Disc Drive to one equipped with an HP 9121 Disg Drive. This format option, as
defined for the HF 9122 Disc Dnve, specifies a single sided format and a 256-byte sector
stz

o intivfeate foctor: This specifies how physical records on the dise are to be nembered, When
the number is 1, 2, 4 et records are numbered consecntively, by every other record, every
third record, .. .ete, Consult decumentation accompanving vour dise drive for the ranpe of
permissible values: [ the interleave factor is omitted, these defiull vilues are used:

Series B0 Default Value

Model for
Interleave
Factor
HP-858 5
HP-BEA/R &
| HP-BET &M &

The ahility to renumber records on a dise by specifving an interleave [netor allows Wik Lo control
the elliciency of vour dise drives and to minimize the {ime required 10 actess mass storage liles,

The interleave factor allects how many revolutions of the disc are necessary to fransler informa-
tion to and from mass storage. Becanse it takes a finite amount of time to perform QCCessing
operations, and because the dise is spinning rapidly, it is possible that a full revolution might be
required 1o access successive records on the dise. By placing a physical =eparation hetween
records, the appropriate interleave tactor can minimize the number of un necessary revolutions,
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The speed of your mass storage svstem during a particular application ean be improved by adapt-
ing the interleave factor to the structure of your data, Since there is no easy way to compute the
best interleave factor fur a particular data configirration, the simplest way 1o determine the most
eflicient imerleave factor is by experimeniation,

One method of testing interleave factors involves copying your program and data from a mwaster
dise to a tést dise that has been initialized 1o a different interleave factor. Then, time the exeeu-
tion of the progeam, using the computer's internal timer. ‘To COMEreE execution times, you may
repeatedly initialize the test disc using a dillerent interleave facior each time, COFY the same
data onto the disc (remember, the data was lost when the dise was reinitinlized). and re-execute
the progream,

NOTE: The following option numbers apply 1o the HP 9122 Disc Drive. To find the format options for
other HP disc drives, refer to your dise drive manual,

Format Usable With o u :
Option  Series 807 Description for HP 9122 Disc Drive
0 Yes Specifies the delault format optian for any disc drive. The definition of the default |
option depends on the disc drive used,
1 Yes Specifies a 256-byte sector, double-sided disc format. This is the default option
tor the HP 9122 Disc Drive ‘
2 Na Specifies a 512-byte sector, double-sided disc format.
! No Specifies a 1024-byte sector, double-sided disc format,
4 Yeg Specifies a 256-byte sectar, single-sided disc format. This format is compatible |
|_ with the HP 9121 Disc Drive.
Examples:
| IMITIALIZE Initinlizes the dise in the defsult dise drive.

IMITIALIZE "MEMOSL",":DF@1"

IMITIALIZE "BETSY1"," ., JUNES" »13,802  Hach of these commands initializes dise
INITIALIZE "BETSTY1",",JUNKS", 15,62 JUHES and assigns the new volume label
INITIALIZE "BETSY1“w, ™ dUMES" , 15,2 BEETEY L. The directory consists of 15

No wvolime label is nssigned. The directory
size, the format option, and the interleave
factor are all chosen to be the default values,

Initializes the disc in drive D781 and as |
signs volume label MEMOS 1, The default
values for directory size, format aption. and
interleave factor are assigned,

records, the default format option is speci-

=

fied, and the interleave factor is 2

INITIALIZE "BETSY1",",JUHES", 15,485 The onlv diferences between this and the

previous example are in the interleave (last) |
parameter. This specifies format option 4
and interleave factar 5,
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Maintenance, Service, and Warranty

Maintenance

The Extended Mass Storage ROM does not require maintenance. However, vou should he aware of the
lollowing warning und cautions:

WARNING

Do not place fingers, tools, or other foreign abjects into the plug-in ports. Such actions may result in
minor electnical shock hazard and Interference with some pacemaker devices. Damage to plug-in part
contacts and the computer's internal circultry may also result.

CAUTIONS

Always switch off the HPF Serles 80 Computer and any peripherals involved when inserting ar remaving
maodules. Use anly plug-in modules designed by Hewletl-Packard specifically tor the HP Series 80 Cam-
puter. Failure to do so could damage the module, the computer, or the peripherals,

it a module or ROM drawer jams wher inserted into a part, it may be upside dewn or designed far
anocther port. Attempting 1o force it may damage the computer or the module, Remave the module care-
fully and reinsert it

Do not tewch the spring-finger connectors in the ROM drawer with your fingers or ather fareign objects, |
Static discharge could damage efectrical companents.

Handle the plug-in ROMs very careflully while they are out of the ROM drawer, Do nat insert any objects
in the contact holes on the ROM, Always keep the protective cap in place over the AOM contacts while
the ROM is not plugged into the ROM drawer. Failure to cbserve these cautions may result in damage 1o
the ROM or ROM drawer,

When You Need Help

Hewlett- Packard iz commitied to providing after-sale support to its customers, To this end, our eustomer
support departinent has established phone nembers that vou can call i vou have questions about this
product.
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Product Infermation. For information about Hewlett-Packard dealers, products, and prices, call:
B FOR-HPPC
(800 A67-4772)
Technical Assistance. For assistance by telephone, eall one of the following numbers:

o [nthe [T08, call the Morth American Bespomse Center at 1-800/838-8867. There may be o tharge for
this call. )

o In Canada call 1-800/267-6115,

e« In ather countries call vour HP Sales and Service Offics—ask for the “Personal Computer Hesponse
Center.”

Service

If at any time, you suspect that the Extonded Mass Storage ROM or the ROM Drawer may he mal
functioning, o the following:

L. Tarn the computer and all the peripherals off. Disconnect all peripherals and remove the ROM
drawer from the HP Series 80 port. Turn the computer back on. If it diesn’t respond or displayvs
ERROR. 23 : SELF TEST. the COHTPITEr fegUires service,

2. IF your syvstem passes the above test, turn the compuiter off again, [nstall the ROM drawer, with the
Extended Mass Storage ROM installed, into any port, Tarn the computer on- szain:

= [FERROR 118 @ E.M.3 ROM is displaved, indicating that the ROM is not operating prop-
erly, turn the computer off and try the ROM in another ROM drawer slot, This will help you

determine 1f particular slors in the ROM drawer are malfunctioning, or il the ROM itself iy
maliunctioning,

o If the cursor does not appear, the svstem is not operdling properly. Th help determane what is
causing the improper nperation, repeat step ¥ with the ROM drawer installed in g different purt,
hoth with the Extended Muss storage HOM installed in the ROM drawer and with the ROM
removed trom the ROM drawer.

A0 your unit is malfunetioning, refer to “Warranty Information” and “How to Ohtain Repair Service”

directly helow,

Warranty Information

The compléte warranty statement is included in the information packel shipped with vour Extended Mass
Storage ROM. Additional copies may be obtained from any suthorized Hewlett-Packard dealer, or the
HE Sales and Service Office where you purchased your system,

[f wou have anv questions concerning the warrarity, please contact one of the Field Hepair Centers listed
an the Service Information Sheet packaged with your owner’s documentation.
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How to Obtain Repair Service

For information on service in vour ared. contact vour nearest authorized HP dealer or the nearest
Hewlett-Packard Sales and Service Othee.

Il your Fxtended Mass Storage ROM malfunctions and repair is required, vou ean help assure otheient
servicing by having the following items with your RONM a1 the lime of service:

L. A descriptinn of the configuration af the computer and peripheral devices, exactly as they were at the
time of maltunciion, including such items as dise deives, plug-in modules, tape cartnidges, Hexible
dises. executing programs, eic.

2. A briel deseription of the mallunction symptoms for seevice personmel,
S Printouts or any ather materials that illustrate the problem area:

40 W o warranty repair, a copy of the sales slip or other prool of purchase 1o estabiish the warranty
coversge perind.

Potential for Radio/Television Interference (For U.S.A. Only)

The Extended Mass Stornge ROM uses radio frequeney energy and may cause interference 10 radio and
television reception. The HOXM has been type-tested and found 10 comply with the limits for a Class B
computing device in accordance with the specifications in Subpart 3 of Part 15 of 1the FOC Rules, These
specifications provide ressonable protection sgainst such interference in w restdential inscallation, How-
ever, there i no guarantes that interference will not oceur in o particular installation, If the ROM does
cause interference to radio or television, which can he determined by turning the Series B0 computer on
and off with the ROM installed and with the ROM removed, vou can try to eliminate the interference
problem by doing one of more of the following:

s Heorent the receiving antenna.

o Chunge the position of the computer with réspect to the recéiver

e Move the compuler dway (tom the receiver,

e Mo the computer mito a different outler 20 that the computer and the receiver are on ditferent

hranch circuits,

[T necessary, eonsult an authorized HP dealer or an experienced radio/television technician for additional
suggestions. You may Ond helptol the fellowing booklet, prepared by the Federal Communications
Commission: Howe to Tdentify and Resolve Rodio-TV Interference Problems, This booklet is available from
the ULS Government Printing Office, Washingron, DO, 20402, Stock No., 004-000- (01345 4.

General Shipping Instructions

Should you ever need to ship the Extended Mass Storage ROM, be suee that it s packed inoa protectjve
packape (use the original shipping casel to avoid in-transit damage. Hewlett-Packard suggests that the
customer always insure shipmenis.






Appendix A

Error and Warning Messages

A vomplete list of your compuler's error and warning messages is prescnted i vour operating manual,
This table lists computer errors that involve mass storage, plus the 14 errors and one warning generated
by the Extended Mass Storage ROM. The ERROM number identifies which ROM generates an error.
Errors generated by the computer are identified as ERROM @ or ERROM 268, and errors penerated hy
the Extended Mass Storage ROM are identified as ERFOM 287,

Erraor Error ERREOM T
Mumber Message Mumber :
G WRITE PROTECT ] The mass storage medium is write protectad,
| 70 READ 0 The system cannot read the mass storage medium,
72 RECORD 0 While recording, you're
s Attempling 10 access a record that doesn't exist,
= Allempting to READ#/FEIHNT# at the end of a file,
* Lost In a record, Close the file to release the buffer
et} INVALID PARAM 0 Aninvalid interleave parameter was used inan IMITIALIZE
slatement.
| Warning  MEDIA WEAR 207 The disc will soon fail. Copy all files onto a new disc.
101
10 E.M.S ROM 207 The Extended Mass Slorage ROM has failed its seif-test. The
ROM or the ROM Drawer requires service or replacement,
11 M.S. DEVICE 207 The disc drive reparts a fault. The drive requires service,
FAILLIRE
111 |[OF 208 Aninvalid /O operation has been atlempted.
112 M.5. ERROR 207 The disc drive 15 not able 1o follow S5-80 protocal The drive
requirgs service
113 DEVICE NOT 207 The Extended Mass Storage ROM only supports discs with
SUPPORTED 258-byte sectors. Execute IMITIAL IZE again, using a dif-
ferent format option,
125 VOLUME 208 The specified volume label wasn't found
126 M3US 208 You used an invalid mass storage unil specifier.
129 MEDIUM 208 The disc is damaged.
130 DISC 208 The disc is not initialized, the drive latch is open, ar the drive
number specified is not present.
i TIME-QUT 208 The interface select code or device address specified |5 not

present, ar system hardware has failed.
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