POMPIETT

o

A

[

(RS

|

Pl
-

RE

-

POMPEIL FIRMWARE ULESCRIPTION

LYNN FORMANEK
BREELEY DIVISION
3546-2269
HAY 23, 1984

FOM LNTERNAL USiE - ONLY

LE

on

prad
L]
s

e

TION

-0

1>

(=



DESCRIPTION

FIRMUWARE

=4
i
il

a-



PP

MM
wiEn ot

ThmMmMana 27

T e compa
Fompeli wil!

11 1% an RHF-LL digc drive that
Ny Hompail Wiih suppoary

and the FLLLERS command se&t to allow
Tinio WLt ex_:xinq HMP =1L davices and

L be the Tuirst Hi-1IL ppllahmrgl t0 us®

and will implement the command set nn ful althou

imMplementatl

SURSET/80

GUREE

q:l ‘l‘ll

ten of the Ccommand zet an HP—IL requLlres tha
fransparaent commands be different since

thesa

are channel aependent. The FLLRERT commmand s=2tv will &

included in
without cha
command set
secondary a

ROM in the devices. Either command
nge in hardware since the commands used
do not overlap. The SURSET/80 command
ddreeses to indicate phases of transact

BR2T Can

in 2
set
1ons

T’Wﬂ
=
t the
CoMmManas
l=zo be

be unzd
achn

uses

and rhe

FILAER T command sat uses devica depandent commands 1o 133u&

commands.

Pompei
cell batter
Mesuvius pr
Fompell wil

This d

part cescribes the hardware parts of tha system that affecst

tfirmuware.
Sony microf
The HPF-IL m
rezpond 1o
the devices

i will be battery-powered by a & volt lead—-acid dry

y.. Pompeii will have the same footprin
inter to allow the printer to be stscke
L have only one double-sided 2.% inch m

@scription is divided intoe seven parts.
The next part describes the characteris
loppy drive and its implementation in t

casages that are supported and how the

specific action to SURSET/80 messages

T as
d on

Tcreo

The

Tics

the

top of 1T
T

floppy ©

I
first
4

of the

he systam.

devi

are ¢

ce wiil
2ach message iz outlined in the next section.

Ihen
estribed.

The next ssction describes the implementation of the FILBERT

Command s27T

Fpw Thie BUES

L

rraesnands

F“GG it

on Pompeiili. The next s&ction prouidas
SET/20 command set 1s imnlemented on =P -
te¢ the HP-1R implementatian. The last

he diagnostics available on Fampell.

EII FIRMWARE DESCRIPTION

am

nrdﬂ
iﬁr'w

R
i Y

FJJ"" G

ANC Tiow 4%

oo

FaGr 3



FARDWARE DESCRIPTLON

Pompell ‘s nardware 1% baged arocund the oERBO7T MICTOpECoEsaas
16 Kbytes of KOW and 2 Kbytes' of NKAM. The WD279%4 TOpug

3,

2 ‘nnr‘nlta« Wiil be uvzged to shierface The system o the Lo
: i neh the HP-IL integrated Ccircelt will he used a=
15 ce. Te CONSErve powar, Verious parts of the
be powared down after a cartain amount of Time hats
the last access to the device. After 2 sacunds,
the Sony drive will be shut off and the heag will
he unloaded. After approximately 30 ceconds of inactivity, the
Sony drive will be completely powered down and all of 1he cuonmiro
hoard except the RAM, the HPIL chip, and a simple wake-up Quircul
Wiil be powered down.
There will be two red LEDs visible from the front of Pompeid
Une will be a red LED that will indicate that power 1s on. 1h1s
LLED wiil also indicate that the battery 1s low by flashing. The
other LED will ba used to indicate that the device is nerforming
selftest. This LED will remain on if the device failed salftest
The device will perform a selftest when powered on. The

selttest will be performed on as many of the components in the D

as possible, including the RAM, RUM, FDC, PIA and HP=-LL . additin

ally, a write test and then a read test will be performed if
possible. The write test will be performed only if the media
net writeprotected and neither the write test or raad test will
attempred 1f no media 1= loaded in the drive.

!,ﬂ

After the power—up sequence, the device’s address will be

undefined (uncenfigured). The device’s parallel poll response
wiil be disapbled since it has not received the Pa‘a,l 1 Pall
LnuLJa message yet. Ihe device’s SRU response Wi 1l alze we

:
L

Tne SURSET/Y4 &8T%1 byte will be set to 2 to inouiCate

been off.

A preliminary estimate of the battery life ic given below

for- various duty cycles of usage. The charging time of the Datin
ta 80% of capacity 1s approximately 5 haurs: The ¢tandby Life
{fa ace2ss to the disc) i3 greater than 3 days. - Lf the acces=es
are qrmare, than 1 minutes in duration, a duty cycle of abouf

o
= U fa

can be maintained if the charger is plugged in.

iMe bhetween three- Battery life Hattery life
2ECONG GHUEsS3es ’ witnout chargar with charger
g A0 minutes 50 minutes
i YU ominutas S hours
G ©ohouirs % houre
& 4 haurs ZY naurs
LG & hours ConmtTilnuaus

MPELL FIRMWARE DESCRIFTION PARLGE 4



MIOROELOPRY DISC DESCRIFPTION

Fompoll wiil use Tthe LHony

e
fne specifications far B
U WwiLTh aoun. muded LoanE
. vedumeE of 34U TracHs mMinus e
SYHTEM UBE . Thers are 2 gspares and ocne fTrack . U
P 2 3ida2, o thers are 154 tracks avallabis form data.
Yaompell will be & "dumb" Floppy since 1t will powar down The
Sany drive and nerafore could not 2asily detect 1f tne modie
fas been changed.
GLSC - COMPATIRILITY
Devices using the Sony double—-sided drives Wwill he able to
read and write to single-sided formatted discs. I+ 3 single-
sided cdisc with HP format 1z 1inserted in the double—-sided drives,
tha 70 tracks on the bottom head are accessible. However, if he

device 1s asked to initialize a3 single—-sided disc, it will be d
in the double-sided microfloppy format unless the Set Format Op
cammana 13 performed before the format.

one
TELaAn

gy

Pompeil supports 2%6, Si2, and 1024 byte sectors. Pompail
can be made t6 fermat the disk in any one of these formets by using
tha Sef Format Uprtions command. " ha format is automatically lesarn=g

h

Dy Pompell when the disc is zsccessed $0 No speclal actian 1&
necassary to read or wrlite disks of the different formats.

PUMPEII FInMWaRl DESCRIFPTLON PAaGkE S
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Tamge A BUELS ST e MICROFLOePY DRIVE SPECIFICATICHNE
_______________________________ e G e i 4 i i
e e L e .
Al DD LG :‘-) b T_: 1 ..‘,‘;.‘i:i [ 'r.T' NI

FEODOUBLE DENSLITY FORMAY

Enceding: MEM
Kotational %Spuad: bul RPH
Hit Density ® 600 HPM

W Track 7Y 717 ®BPI

frack lDensity: d;
Tracks per surface: g
Surfaces used per disc: 2

3% tracks per inch
0

ACCESS TIME

Track=to-Track Seek: 1S msec/track, plus 42
msec sattling
Maximum Track=to=Track

Seek (80 tracks): 1242 msec
fverage Track—to—Track SHeek: 447 msec
MaximMum Rotaticnal Latency: 100 msec
Auerage Rotational Latency: 50 msec
Spindle Moter on time: 400 msec

Maximum Data Access Time
(Geek plus Latency plus

Motar an time): i 742 secy
fverage Dava AcceEss lime: 487 msec
CAPACITY
Bytes/=a2ctor 256 Si2 1924
Sactorg/track i6 9 5
fracks of data 154 154 154
Hytes per disc 630K 709 . 6K 7 H8K

X IL in the pomerqd down mch_, an additonal 'Y seconds 1o “'Q%u[‘r‘ed +q

power up the 50;\\1 Ariye,

o
G
=t
i

-t
b
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dats that can’t pe resd will cause an Unrecoveranie Diatsa ermor .
ol time wiil facrginal Vata bhe 32T A% that Wauld indicave teo
the nest That a Ypare Block command shoeuld be given.
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HP—-1L MESSAGES

The device’s response to each HP =1L mEeswage ie descrined

besow.  Ln SUbBei/UY, some of thasa messages couid be classit{iec
arx Trenspdrent messages since they are used 1o implement & pai -
ticular type of channzl. Howaver, in this descriptian tney

wiii be described separately from the SURSEY/8] message:s =LnCe
ptheir transaction séquence is different from the transsction
‘wequence of SUHSLT/B0 messages. The loop sequences ‘used should
follow the examples given 1n “The HKP-IL System: An Introductory
Gu.de 1¢ the Hewlett-Packard Interface Loop".

DATA GROUP
Date Hyte : 1f & talker, will check to see that the byte received
was the same as the byte sent. If the frame is not the same

=« the une sent, then an ETE frame will be sent. 1f the error
occured during the execution phase of a SUBSET/BJ command,
the device will go to the reporting phase. 1f a listener,
the device accepts the data byte and passes it to the next
device. NO1E: In order to make data trancfers as fast &s
possible, the cata byte will not be checked until after the

next data byte is sent, so the ETE might be sent one frame
later.

End Myte : 1f a listener, accepts the byte and passes it on.
in a SUBSE(/B0 command sequence, the controller of the loop
vuses an kEnd byte to indicate to the device that the last
parameter or opcode is being sent or that the last byte
is being sent in a data trancfer. TYThe device sends the End
Byte in SURSET/80 to indicate that the last byte during the
execution phase or repor?t phase is being sent. The device
will not send End Hytes when responding to the He-IL Ready
commmands Send Htatus, Senc Device 1D, or Send ATcensoly M

comtARD GROUP

Intertface Clear: 7The cevice is remcved from talker or iislener
status .
Device Clear: The device will clear itself. 1his command is

the same as 1he SUBSET/U0 Universal Levice Clear command .
For a complete description of the seguence of operaticns
parformed by a clear, refer to the SURSE /80 documentation.

e

Scio:ted Levice Clear. 1F listener, Wwill have samy TESHLHST
ne Cevice Cizar command.

¢ 16 Local: No recponse.

Local Lockout: Ho response.

PAGL ¢



Remote Enable: No response.
iKet Remote knable: No response.

Parallal Pall Enanla d-1%: If a listencr, the devica &il.
enadie ive persllel poll response cepability accoerding

t0o the last four bits of the message. tTha device’'s powaer-
on state ic its perallel poll response capahility is
disabled. ’

Parallel Poll Disable: 1f & listener, the device will disable
its parallel poll response capability.

Parcllel Poll Unconfigure: The device will disahle its parallel
poll response capability.

Group Execute Trigger: No response.

Loop Power Down: Pompeii will immzdiately go into its power down
mode.

Enable Asynchronuus Requests: No response.

Auto Address Unconfigure: The device’s address is set to
the default value of 2. -

Lisien Address (-30: If tﬁé address matches, the device is
removed from talker status and becomes a listener.

Unlisten: Device is remcved from listener status.

Talk dddress 0-30: (Ff addra2ss matches, device is removec fram
listener status and becom2z a talker. 1f the address
doesn’t masich, the davice is romoved from talker stavus.

Untalk: The device is.remeved from taller status.

Davicz Dependent Listaner 0-31: The<se commands are used by
the FILBERT command set only. The device will respond
to these commands as described in the FILRERT command set
description.

Device Dependent Talker 0-3i: These commands are used by
the FILBERT command sat only. The device will respond
to these commande as described in the F1LEBERT commaend” set

description.
Secendary Addrens (=31 These commands are ussd by SUKERLAEL
anly. Ihey are used to indicate the pnaszz of a - transalTisn.

1+ the device it & listener or a telker, then the device Wil
interprat the cammand and take the proper action.

Nu!l: No response.

PAGL 10



RLADY GRUUF
Take Lontrol: No recponse.

RKzocy ror Command: lhe H*-1l chip will handle the &vtomatlic
response to thie commsand .

Senc beta: 1F the device is a tslker and has received the
proper secondary command or device dependent command,
the device will begin sending data. 1f the device is
a talker and has not received the proper swcondary or
device dependent commmand, it will send back an ETO
message.

Send Stetus: 1F talker, sends the FI1LRERY status byte:z as
outlined in the FILEERT command set description.

Senc¢ Device 1b: 1f talker, sends the bytesnfor device 1Db.

Send Accessory ID:  If talker, sends ona byte with value of
C40H as the accessory ID. SUBSET/80 hosts must do &
Spi or a SUESET/8) command to determine if the device
slso implements the SURSET/8L command set.

Not Rzady For Data: (his command is not fully supported in
SURSET/H80. 1n SUBSET/EG, if the device receives a NRD
message while it is sending data, it will retransmit the
NKD message and then send @ EOT message when it receives
the last data byte it sent. This will cause A messange
length error if this occurs during a SUBSET/B80 deta
transfer, unless the data byte just sEnt waw the last
Lyte of the transfer. The device will not start sending
Cata where it 124t of f if it raecelves another SDA messags?.
in FILBeRT, this command will be supperted in full.

Ene OF (ransmission-UK: I talker, sent after a data transier
hee compnleted successfully.

£nd 0OFf Tranemission-Erroer: I talker, sent after a bad HP-IL
error check. - :

Auitc Adaress 0-31: I1If device has earlier address or the address
iz 3i, then no resoponse. Otherwise, the devic® accepis
+he address as its own, increments the message by one, and
retransmits it.

Avic bxtence:d Frimary 0-~31: No rezpense.
Auto Extendec Sccondary U-31: No respensa.

Auto Multiple Primary 6-31: No response. .

PAGE 11



IDENTIFY GROUP

ldentify (no service reyuest): The device autnnatically re-
transmits the messaga with the SRQ bit and the paralial
poil bite eet accorcing to the devices current statua.

fdzntify (with service request): Same as [dentity with no
service reqguest.

PAGE 12



SUESET/80 COMMAND SET

The CS/8¢ and SURSEV/8C instruction set proegramming
manuals contains an ovarview of the command saet and should be
referrec te for a complete descriptiocn of the caommand sao1 .

Thiz sectian will describe the specific actians the device wilil
tale in response to each of the commends. First, o list of the
commands is given and then a brief dascription of each command
gn-alphabetical order is given. )
As mentioned above, the HY-IL messages are not included in
SUESE [ /80 description. The transparent commands included in
this description all have the same type of transaction sequence
as the other SUKSET/80 messages. The SUERSET/8) Transparent
messages Universal Device Clear, Selected Device Clear, and
Identify are not implemented since they have corresponding HP-IL
messages. Vhe Loopback commands ere not implemented since with
HP-IL the loop is checked with 2very message sent. The Channel
independent Clear command is used to allow only one unit within
3 device to be cleared, and the HP-(EK Parity Checking command is
used to allow the SRQ response to be enabled and disabled.
[he SUESET/80 command set does not require that the Transparant
commands be implemented since they are channel dependent, ¢
the command set implemented here meets the standards.

PAGE 13



CSUESH T/80 COMMAND TARLLC

kKeal lTiwme Commands:

Gzneral Purpose:

Caoamplementary:

lransparent:

Diagno=ztic.

Pevice Lepoendent:

Locate and Kead
lLocate and Wirite

Describe

Initialize Madia
lLocate and Verify
Release (No OUp)
Release Denied (No Op)
Spaere Block

Door Lock

Daor Unlock

Set Unit

Set Volume

Set Address

Set Length

Set Mask

Set RPS (No Op)

Set Release (o Up)

Set Return Addressing Mode
No Op ,

Cancel _
Channnel Independent Clear
HP-IK Parity Checking

fnitiate Diagnostic
Request Status

Validate Key

Downlcad
Set Format Uptions

PAE 14



CANCEL

Cpcode.  U9H

Fai ametens: - None

Dancripiion. Thiz command causes a greceful verminaticn of
Lang transactiens, leaving tne device in t1he

reporting phase.

The device will look for a cancel during long
cormmanc exacutions such a3 Initialize Media.
Cancal will not cause an immediate response
usuaily, but 2ventuaily it will be seen and
acted uvpon.

The Cances command supresses messege length errors.

CRANMEL INDEPENDENT CLEAR

Gpcoge:  08r

FParameters: None

Dﬂscripiion: I+ this command is directed te the contrulier or-

to the microfloppy, the same actions are taksan
as described in the HP-1L Device Clear commanc.

PAGT 19



Di-SCR 1Kk

Gpeode: 3%H

i’ar ameigrs:  Hone

Di::criptien: he controllier fields returned for the YIR4R ci e

= installed unit byte. C1 will a‘weys o=
80H, L2 will be i corresponding tc i drive.
C3, U4 = 7, maximum instantaneouvs transfer rate.
' 4 for one drive being connected.

The unit description far the microfloppy will be:

Ui = Generic device type 129, since disc change is
not supported
u2-u4 = (91140, product number
Us-Ub = variable, depending on bytes per nlock
¢f current disk
7 = 1, number of blocks which can be buffered
U = 0, burst mode not implemented
Uy-U40 = variable, depending on current disk
Uii-Ui2 = 7 Kbytes/sec maximum continuous aveirage
transfer rate
Uis-Ui4 = 3560, 35 seconds read retry time
U1S-Ui16 = 8300, 39 seconds maximum access time
Ui7 = variable, depending on current disk
Ui = 0, no fixed volumes
Ui? = 4, one removable volume

fhe volume description field is:

Vi-V3 =

V& = 1, maximum head address for dovhle-sidea, C
for single~-sided discs ‘

V5-VU6 = variable, sectors per track

V7-¥1i2 = variable, maximum sector address

Vi3 = current interleave facter or maximum value
if unknown

To determine the correct values for the velume descrip-
tian field, the disc is accessed. Cylinder § on head
wiil be read to get the current interleave, disc Tyne
1D, etc. I+ this track is unformatted, the battom <ur~
tace of the dizc will beaccessed. 1f it’s formatted

as single-sided, the vaoluwme descriptisn fielc ps&vra-
Mmate~s Wwill he returned as such. 1Ff peither side o
the disc is +ormatted, the diso' Wwill be regarozd as

the defaultl type of disc. 1F no disc is in the drive,
Vi-Y6 will reflact the defsult farmat, but tne &80
field, VY7-ViZ, will be zerc. '

PAGE 16



DOONR LOCK

Opcode. 4DH

Faramaters: None

Deicription: Thie command will cause the illegyal opccode

error bit to be set. Drivers can use this command
t¢ see that the devices do not have door locke .

DOUR UNLOCK

Upcode: 4CH

Parameters: None

Description: This command will cause the illegal opcode

error bit to be set. Drivers can use this command
tc see that the devices do not have door locks.

DCWNLOAD
Opcode: J3iH

Parameters: P41 = F2H
P2 = ASH
P3-FS = Device number
P6 = Downlcad revision number in unsigned binary

Description: This command is used to downlcad code into tha RaAM
of the device, which will then be executed. This

command iz mainly used for. special service routines
and diagnostics. ' :

HP-IE PARITY CHECKING
Opcode: O4iH

Parameters: Pi = O00H to disable SRQ response
02H to enable SRY response

Deccriptiocn: This commanc je used tc enable and disable the

device’s SR response. Ihe device’s power—on
stete is SRG disabled.

PAGE 17



-INITIAL1ZE MEDIA
Opcode: 3I7H

Paramaters: Pi = hyte indicating how sparing shoeuld be handied
P2 = bloack interleave number

Description: This command will initialize a nedia, one track at
a time. The procedure consists of: -

1) writing a worst case pattvern

2) varifying the pattern

3) formatting the track with the desired inter-
leave or sparing the track if defective

4) verifying the pattern

S) step to the next track

None of the spares present on the disc at format
time are preserved. If a track is truly defective,
it will be spared again by this Initialize Media
procedure.

There are two spare tracks on each side of the
double-sided disc. If more tracks need to be
spared than provided for by these set—-aside tracks,
the command will end in error.

The disc can be formatted with an interleave from

1 to the maximum sectors per track. An interleave
of 0 is the same as-an interleave of 1. If the

the interleave parameter passed is greater than the
maximum number cectors per track, the maximum will

be used.

Periodically during the execution of the lnitialize -
Media command, the HP-IL will be scanned. If a

Clear or Cancel command is recognized, the lnitial-
jze Media command will be terminated with no errars.

Some possible status errors are:

35 = Not Ready No disc in drive

36 = Write Protect Disc is uwrite protected

34 = No Spares Available Ran out af spare tracks

5% = Auto Sparing Invoked °© At least one track wasgspared

PAGE 4i8



INITIATE D1AGNQSTI1C

Opncode: 33H

Paramcters:

Yeccr iption:

P4 = CCH
P2 = JiH
3 = 00H

This command instructs the device to perform its
diagnostic routine. This routine is the same as
that performed at power-—on.

LOCATE AND READ

Opcode: OOH
Parameters:

Description:

None

This command finds the data at the target addrecs
and transmits it to the host.

1f the present location of the read/uwrite head is
not at the target track, the head is stepped to

the proper cylinder and the sector ID is read to
verify the location of the head. The actyal so@c—
tor(s) 1D it not verified at this time, only the
track 1D. f any error eccurs up to this point,
the proper status bits are set up, QSTAT is set to
i1, and the reporting phase is entered, skipping the
execution phase.

Once the proper track is located, the execution
wessage is requested, unless the current length
is 0, in which case no execution message is re-
questaed. .

At least one sector (block) of data is read from
the disc and then passed to the host. The cycle
of reading a sector or data and then passing it to
the host over the HP-IL will continuve until the
numnber of bytes as set by the current length par-—
ameter is passed.

1§ the correct sector for a read canno? be found,
a restore to track 0 followed by a seek for the
correct1 track is performed. Re-seeking will be
performed up to five times.
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If the data is read with a CRC errror, Jp to two
retries will be performed before the fead ends in
error. In all cases, all the data requested

as tefined by the length parameter will be passec
to the host.

Scme possible status errors:

-

3% = Not Ready No disc in drive

33 = Unitialized Media Unfarmatted disc present

44 = End of Volume Reads extend to end ¢f disc

41 = Unrecoverable Data Seek fails or data error

A4} = Unrecov. Data Overflow More than one error 41

S9 = Recoverable Data Seak or read succeeds after
retries ,

S2 = Latency Induced Seek or read succeeds after
retries

S7 = Recov. Data Overflow More than one error 59

LOCATE AND VERIFY
Format: 04H
Parameters: None

Description: This command instructs the device to perform an
internal verification of a section of data to
ensure that it can be read.

1his command is basically the zame as a Locate and.
Read except that i) the data is not made available
to the host, 2) retries on reacding the data are not
performed, 3) the device stops reading after the
first error.

Some possible status errors:

35 = Not Ready No disc in drive

33 = Uninitialized Media Unformatted disc

44 = End of Volume Verify went to end of disc
41 = Unrecoverable Data ¢ Seek fails or data errgr
42 = Unrec. Data Overflow More than one errcr 41

PAGE 20



LOCATE AND WRITE
Gpcode: 0ZH
Parameters: HNoene

Descriptacn: This command transfers date from the hest tc the
microfloppy, starting at the target address.

1f the present location of the read/write head is
not at the target track, the head is 3tepped to
the proper cylinder and the sector ID is read to
verify the location of the head. The actual sec-
tor(s) ID is not verified at this time, only the
track ID. If any error occurs up to0 this point,
the proper status bits are set up, QSTAY is set
to0 i, and the reprorting phase is entered, skip-
ping the execution phase.

Cnce the proper track is located, the execution
mecsage is requested, unlecs the current length
ig 0, in which case no exzscution message is re-
quested.

The actual writing of the data occurs once the
sector buffer is filled with data from the host.
1his cycle of filling the buffer and then trans-
ferring the data %o the microfloppy will continue
until the number of bytes as specified in the
length parameter is written on the microfloppy .

1¢ only a portion of a sector’s worth of date is
paszed by the host, the remainder of the sectar is
filled with zeros.

Some possible status Errrors:

35 = Nct Ready No disc in drive

33 = Uninitialized Media Unformatted disc present

36 = Write Protect DPisc is write protected

44 = End of Volume Reads extend to end of disc
44 = Unrecoverable Date Seek fails or data errror
40 = Unrecov. Data Qverflow Hore than one error 4]

59 = Recoverable Data : Seek succeeds after retries
g2 = Latency Induced Seek succeeds after retries
Q7 =

Recov. Data Overflow - More than one error 59
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NO OP
Opcode: 34H
arameters: None

bascription: 7This command is ignored.

RELEASE (NO OP)
Opcode: OEH .
Paramet2rs: None

Description: This command will be treated as a No Op.

RELEASE DENIED (NO OP)
Upcode: OFH
Paraneters: None

Description: This command will be treated as a No Op.
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REGUEST STATUS
Gpcode: ODH
arametiars: Nonc

Description: This command inetructis the device to return ihe
v status report. :

Gee te SUBSET/80 command set descripti;n for
details.

There are certain staus bits that can be set by
all the commands. These are:

Y, = Illegal Opcode
9 = Illegal Parameter

4¢ = Message Sequence
12 = Message Length
419 = Controller Fault
22 = Unit Fault

30 = Power Fail

The Power Fail status will indicate that a nes
disc has been inserted into the drive.

SET ADDRESS
Upcode: 24H

Parameters: 6-byte unsigned binary number for single vector
address, MSR first

Description: This command sels the value of the single vectar
target address. T

The target address is jncremented after each read,
whether it was successful or not and will point
toc the block after the one just read.

Some possible status errors:

7 = Address Bounds Address passed is too large
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SET FORMAT OPTIONS

Cpcode: 31iH

Parameters: Pi

Description:

—

P2

F3H
SFH

This command is used tc tell the peripheral to
format the media in a 3pecial way. The executiaon

nessage consists of a single byte that specifiec

the format. This format option remains selected
until power is cycled or a clear command is executed.
The following format options are supported.

Format option byte Format written
0 (default) 942 byte sectors
9 sectors/track
2 sides

SET LENGTH
Upcode: 48H

Parameters:

Description:

P
a

77 tracks of data/side

i 256 bytes/sector
i6 sectors/*rack
2 sides
77 tracks of data/side

2 . Same as 0

3 1624 bytes/sector
S sectors/track
2 sides

77 tracks of data/side

4 " 256 bytes/sactor
i6 sectors/track
i side
66 tracks of data/side
(this is HP single_sided format)

1
1i-P4 = unsigned binary number, MSK first (except
11 4’s means entire volume)

This byte defines the number of bytes in & data
transfer. No matter what the current length parameter
is set to, all read and write operations tc the micer
floppy will be done on a full sector basis. The
number of data bytes transferred over the H¥-IL wi1l'
be as definec by the length parameter.
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SET S(ATUS MASK

Upcoae: 3EH

Parameiers: P:-PR = Hit pesitioens in wach byte CGrrespoenas
to the error bit position in the errov rapor ting
fields of the status report. "i" means to mack

the error.

Description: This command 2llows masking of error conditions
reported by the Request Status command. The B
bytes following the command opcode indicate which
error bits are to be masked. At power—on, nd
bits are masked.

1he masked error bits will not be reported by
either Request Status or WSTAT. 1IFf an error bit
is not masked, it reports a hard error (QSTAT=1)
when set. The only exceptian to this is the Power
tFail error bit. This bit reports a power=on
status (ESTAr=2) when set.
Some possible status errors:

8 = Parameter Bounds Trying to mask an unmeskeble
bit

SET RELEASE
Opcode: 3EH
fParamaters: & bytes

Description: This command will be treated as & NO Op.

SET RETURN ADDRESSING MODE
Upcode: 48H
Parameters:

Dazcription: This command ohould nct be used by new drivers.



St.T RPS
Opcode: 3YH

b e

amiters: 2 bhytes

De=cription: Tnis coemmand will be treated as a No Cp.

SET UnIT

Upcode: 2XH

Parameters: None

Description: This commend is used to specify a specific unit
within the device. The controller i3 aluways unit
15. The microfloppy will be unit 0.

Some possible status errors:

6 = Module Addressing Illegal unit number

SET VOLUNME

{tpcode: 8XH

Parametars: None

Description: This command is used to specify the desired storage
volume of a specified mass storage device. 1In
this device there is only one volume, so the only
valid volume number is 0.

Some possible status errore:

4 = Module Addressing Velume not equal to €

SPARE ERLOCK
(tpcode: 06&H
Farameters: One byte

Description: 7This command instructs the device to spare cul
th2 track indicated by the target address.

The device’s response will be:

34 = No spares available

PAGE 26



VALIDATE KEY
Upcode: 32H

Paramaters: FPL =-FIiH

grescription: 1his command causes the device tc compare the key

: nassed during the execution phase to the key stored
on the microefloppy. 1f the keys agree QSTAY will
be 0.

1his command enables a host to implement some form
of security for certain software products. A
downloadable binary program will be made available
t0 software vendors selected by the host divisions
that will enable a key to be written in the privi-
leged arca on a disc. A software package can then
issue the Validate Key command, passing to¢ the
device the presumed key stored on the disc. 7The
key stored on the disc will be examined and QSTAT
will indicate if the key on the disc matches the
key passed in th command. Presumably, the appli-
catians software will abort the program if the keys
don‘t match.
Some possible status errors:

37 = No Data Found Incorrect key or no key



FLILRERT COMMAND SET

The extended Filbert command set will also be suppor ted on
oatlin Pampeii and Buzzaed. ihiz can b2 done sinc2 lthe twd Ccomeand
cets uese different HP-IL commands. SURSET/8( uses selohcery
address2s to indicate phasaes in a transaction and Filbert uses
cdevice dependent commands.

DEVICE COUMMMANDS

The device commands in the extended Filbert command et
are listed below. The commands are split into two groups. Listen
commands are executed when addressed as & listener, and talk
commands are executed when addressed as a talker. No action is
taken cn any device dependen? command until the RFC following it
has been received. If any other frame follows the device depencent
command, then the command is not executed. Any DDL or DDT commands
other than the ones listed below will cause all states to be cleared

L1STEN COMMANDS

WRITE TO BUFFER O AC
WRITE TO RUFFER 1 - . Al
WR1TE A2
'SET BYTE POINTER A3
SEEK A4
FORMAT AS
PARTIAL WRITE Ab
HOME (REWIND) Y4
CLOSE RECORD Ag
TRANGFER BUFFER 0-1% a9
EXCHANGE BUFFER AA
VERIFY RECORDS o AR
PUWNLOAD AC

TALKER COMMMANDS

SEND BUFFER O co
SEND BUFFER 1 . _ Ct
KREAD ca
SEND ADDRESS C3
EXCHANGE BUFFERS ca
TRANSFER RUFFER 0-14 CS
Gr-8D PHYSICAL ATTRIBUTES _ Cé&
GeND MARIRUN ADDREES C7
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LISTEN CUNMANDS DESCRIPTICNS

WR1E RUSFER C

I'ats bytes fellewing this cemmand are stored in BiUFFFR C
starting at the location pointed to by tha BYIL POINTER. Wkhen
behe butfer fills, the contents of the buffer are writtena to the
NEXT RECURD. Following bytes fill the buffer from the bagianing
again. This command is the same as the WRITE cemmand except that
the EYTE POINTER and PARTIAL WRITE flag are not cleared when the
command is received. ' :

WRITE BUFFER 1§

Hytes are stored in BUFFER 4. No action ic taken when the
buffer fills. The BYTE POINTER wraps around and extra bytes are
written over the bytes at the beginning of the buffer. The
PARTIAL WRITE flag is cleared. :

This command sets flags that cause the buffer contents tc be
written to the NEXT RECORD when an END frame or CLOSE RECORD is
received, or the buffer fills. After the buffer ic written to the
NEXT RECOURD, the record after the one just written becomes the NEXT
RECORD. The BYTE PUINTER and PARTIAL WRITE flag are set tc zera
when this command is received. If the last record on the media is
written, the L STATE mode is cleared and NEX1 RECORD is set tc €.
i¥ ansther LAR is received, size errar i3 set. It a CLUSE REQURD
jc received just after the buffer has filled, the contents ¢f the
buffer will be written to the NEXT RECURD resulting in two ssquentialg
records containing the same data (ihe buffer centeatls have not bean
changed since the previous record was written). '

SET BYTE POINTER

Dota bytes received after this command are put in the EBY1lE
POINTER register. The last byte reczived is the only valid byte.
The data frame is taken as a binary value. The bytes ot each
buffer are numbered from 0 to 255D.

SEEK

This command sets the NEXT KECORD. The PARTIAL W1l tleg is
cimarzd. A twd byte binary numbar specifies the NEXT RHUGGRD.  the
first byte received is the mcst significent. 14 only cone byle i
e:nt the caommand is abarted. ERytes sent after the first tuwo are
disregarded. 1+ a record number larger than the last adoressable
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record is received, a size error is generated and the NeXT ReCOeDb
remains the same.

FGRRAT

Imvediately after receiving this coemmand the entire media 1%
initislized. tThe format used will be 2%6 bytes/sectoer, 1& secturs
per treck, & sides, and 77 data tracks per side. The Subset/8(-
covmand Set Farmat Uptions can be used to change the format to
single_sided HP format if desired. The interleave used will be 9.
This is the only time that recard headers are written on the media.
The PARTIAL WRITE flag is cleared and the contents of BUFFER ¢ and
41 are destroyed. Format will fail and write protect the media if
mctor speed is not within specifications. Formct will take betuwean
4 and 2 minutes to complete with double-sided drives. Due to
errors in the format rcutines of certain hosts, & check is done
after a write to the first sector to make sure that if L(F format
is being written on the disc after the format that the correct
extension fields and directory size are written. If not, then
these are overwritten with the correct data. i

PARTIAL MWRITE

Waon this command is. received the NEXT RECORD ic read. Yhe
NEXT RECURD.remains the same. The head remains over the track
containing the NEXT RECORD. The PARTIAL WR1TE flag is set. The
following rules apply when 1in PARTIAL WRITE mode:

A) After every read the record just read remains the NEXT
RECORD.

B) éAfter every write:

i+ the buffer wae filled the NEXT RECURD mumher is
incremented, the new NEX[ RELCURD is read, and the
head remains cver the track containing the new NiXT
RECORD. ‘

if the buffer wes not filled the NEXT RECORD remains
the same and the head remains on tha2 same track.

Writes occur when the buffer fills, or when an END frame or
CLUSE RECORD is received.

The buffer is filled when the RYTE POINTER rolls cver 16
zern when no END frame or CLOSE REUURD 13 recaived, 3 when the
EYTE FULINTER 1s pointing tc the last byle in the butfer and é&n
ENB frame is received. (lhe EMD frame is nlaced in the 1ast
byte of the buffer resulting in a full buffer.) '

fhe puffer is not filled if the BYTLE PUOINTER is not at tha
entd of the buffer when an END frame ig received or if a CiUSL
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RECOKD is received. (1he buffer will never be #ull when a CLOSE
RELUKD 13 received.)

i1$# the EYIE PUINTER is at the first bytle of the bufter and
& ULGSE RECUMD is received, 1h2 buffar is written back 1o the
NeXT MECORD. (tThe huffer contents are the same &t the KXl Wkl

$ . If the maximum addressabla record is written and the NERT
RELCUXD gets incremented then the LSTATE mode will be cleared, the
NEXT RECURD will be set to 9, and size errar will be generated if
another DOF frame is received.

HOME (Praviously REWIND)

This command sets the NEXT RECORD to 0 and restoeres the drive
to track 0. :

CLOSE RECORD

This command cauces the buffer contents to be written 16 the
NEXT RECORD. If PARTIAL URITE mode is active the NEXT RECORD
number remains the sama. I1f net active the N&X) RECORD number it
incremented. If the WRITE BUF O flag has been cleared then no
action is taken. END frames act the same as CLOSE RECORD unless
PARTIAL WRITE mode is active.

TRANGFER BUFFER 0-%

BULFER € is copied inte BUFFER 4. The contents cf RUFFEW 1§
are lost. BUFFER U is usad for buffering recards an and off 1tne
media.

EXLGHANGE BUFFERS

The contents of BUFFER C and BUFFER i are exchanged.

VERIFY RECORDS

1he sector hecders and data are read and verified with tnheir
checksums. The first record checked is tha NEXT RECCRD. This
should pe set by the SEEK commend before verifying recerds. A tTWwe
byte binary numoer spzcifies how many record ta verify. The {irs?t
byte received is 1he mcet significant. If enly ene bytle 1o s€nX
“he Commane is aborted. it records greater than tha maximum
adéresscble recoard are to be verified then the verificaticn sSTCps
wilh *ha last record on the media and NEX[ RECURD 15 set to 1.
1f the verify faile, the N&X1 RECORD will contain 1he audress ot
the sector that failed.



DOWNL.LAD

The first DAB received after this command it the starting
adarass MSE, tha secand byte is the LOE. Succassive bytes are
loacded 1nto mamery starting &t this eddreze. Woen an Lt
frame i3 recelved a subrouvtine call is made to the location
specified by the starting address. 1lhis commend is intended
for service use anly. No range checking i3 done.

s

14LK COMMANDS DESCRIPTION

SEND BUFFER 0

When this command and a subsequent SDA are received the
RKUFFER U contents are sent starting with the byte pointed to by
the BY1E POINTER. When the entire buffer is sent the NEXT RECORD
is read into the buffer and sent. THe NEXT RECORD is then
incremented. This continuves until the maximum addressable reccrd
is 3ent, an NRD sequence has been executed, or an error condition
is detected. 1+ the maximum addressable record is sent and an NRD
sequence has not been executad, an EUT i3 sent and the MEXT RECURD
is set to 0. :

SEND BUFFER 14 d

When this command and a subsequent SDA are received the RUFFER
i1 contents are sent starting with the byte pointed to by the RYIE
POINTER . Sending steps when the entire buffer hes been sent o an
NRD sequence has been executed.

READ

The Ni:X1 RECORD is read and placed in BUFFER C. 1he N&XT
RECORD number is incremented. The BYTE POINTER is set to zevo.
The contents of BUFFER ¢ are then sent. MWhen the last bytle has
been sent the new NEXI RECUGRD is read and sent. fhis continues
until the maximum addreszsable record has been read and sent or an
NRD sequence has been executed. If the maximum addressable record
is sent and an NRD sequence has not been executed, an kEUI is sent
and the NEXT RECCRD is set to 0.

SEND ALDRESS

The NEX1 RECUYD number (tuwo bytes) and the value c¢f the RBYIL
POINTER (ane byta) are raturncd after this cormand and a subsequant
.SbA aire received. The order 1s mest significant byte, lefast signid
cant byte, and then the BYTE POINTER.
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EXUHARGE BUFFERS

Tnis command is the same &8s the DLL EXCH&NGE RUFFERS .

TRANSFER EUFFER 0-3
4

SEND PHYSICAL ATIRIBUTES

This command 1% the same as vhe DDL TRANSFER HUSFER C-4.

Twelve bytes of the LIF Level i extension field are returned
after this command and a subsequent SLA are received. The moast
significant byte of word 42 is sent first, then the least significant

byte of word 12. fhis is done
page i%)

SEND MAX1MUM ADDRESS

for wards 12 to 17. (See LIF document

Tuwe bytes representing the record number (in binary) of the
1ast (highest) physical record on the media are retuvrned atter this
commend and a subsequent Sha are received. The mcst significant

byte is sent first.

HTATUS

One byte of status informaticn will be returned waen the

Send Status cammand is received.

The following table sutlines

the pessible status messagecs that could be returned. 1f the
device is busy, status message of 32D will be returned.

Status Byte

0 ldle
1% Stall
29 No media
! Low battery
FaR) New medis
) Birank
2% Rzcard nurber
erreor
26 . Lhecocksum

Condition

Description

Everytihing is OK

A seek was attempted to &
blank media.

No mcdia is in drive

Low battery .
A new disc is in the crive
f foriegn or vnformatied
mcdia 1S in the grive

fhe record COuic Dot u@
tound €

A URC ervor osccuvTreu an

a read or tcc many tracks
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Size erroar

Wirite piroatact

were sparec by FOIMAL

fn access to a recocd
greater than the mazimum
addressable record was
attempied

Disc is wirite-protectud
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MESSAGE STRUCTURES

The messages that are used were separated inte twe dis-
tinet yiroups, HP-TL ressages and SUE“ET/EY massages. This
wee done because the message sequence used When & SURGE T /6L
message is SERt always has a certain structure. SUBSE i /80
transactions may consist of three separate phases: command,
bax=cution, and reparting. Each SUESET/8Y phase is indicated
by the controller sending the proper secondary address command
that correspands to the phase of tha transaction. Transactions
in which only H?-iL messages are sent will nct follow this
structure.

The HP-1FE sequences used during a SUKSET/8C transacticn is
outlined in the CS/8J (nstructian Set Programming Manual. Th=se
same sequences will be used as they apply to H’-1L to make the
HP-IL implemzntation as close as possible to the HP=-1IR imple-
mentation. The main difference cccurs when .the device starts
and stops sending data. The controller must send the Send Data
‘message to the device when it wants the device tc send deta
and the device must send an End Of Transmission message when
it is done sending data. The controller will aluwsye send the
last data byte as an End Byte. The device will vuse this byte
ac a signal thet the last parameter or cpcode has been seat
_guring the command phase of a sequence, oav that the last byte
has bezn sent during the executiocn phase ¢f a sequence. The
device will send its last data byte during the execution phase
and report phase as an End Byte, also.

The sequences used during a Lacate and Read transaction and
a locate anc Write transacticn are shouwn helow. These seqguences

ehould chow exactly how the HP-{B seqences map inte the HP-I(L
sequences.

LULATE AND READ
Command Phase:

LADn Firet, the controller addresses the device

as @ listener.

RFEC

SADS Next, the contrcller sends out the secend-
ary address far the cammand phase of the

REC transactian.

LAkxx The contrecller then sends 0 tc N coempie-
metary cammands to the device (xx = the
value f the data byte). *

DAk x x
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KIFC

Execution Phase:

TADN

RFC

5AD14

RFC

SDA
DAXIx x
DAMXx

" ENDxx

EVQ

unyf

RFC

Reporting Phase:
TADN
RFC

GaDLS

. ENbxx

ET0

‘he contraller =ends the opcoade for Locate
and Kead as an End Eyte.

fhe cantroller unlistans the devia:o.

The controller addresses the device to
be a talker.

The controller sends out the seccndary
address to indicate the executian phase
of the transaction.

fhe controller sends the Send Data message
which the device replaces with its first
data byte. o

The device sends 4 tc N data byte.

The last data byte will be sent as an End
byte.

The device sends the End Of Transmiscicn
message to signal to the coantroller that
it is done.

ihe controliler untalks the device.

The controller addresses the device to
talk.

The centroller sends the seccndary'adiresa
for the rzporting phase of the trans-
action.

The controller sends the Send Datle message
which the device replaces with the QUTAT
byte (xx = GS1AT) sent az an End Ryte.

fhe device sends the End If Transmission
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Ui

HY

LUCATE AND WRIVE

Command fh
LADA
RFC
SALS
RFC

VAKX X

DAY xx

ENDOE

UNL.
RFC
Execution

Lé&kn

ENOXX
LT

RFC

ase:

Phase :

message to indicate it is done.

The device is untalked.

First, the controller addresses the device
as a listener.

Next, the controller sends out the second-
ary address for the command phase of the
transaction.

The controller.then sends ¢ to N comple-

metary commands to the device (xx = the
value of the data byte).

The controller sends the opccde for Lucate
and Write as an End Byte.

The controller unlistens the device.

The centrelier addresses the device to
be a listenenr .’

The contrcller sends out the secondary
address to indicate the exacutian phase
¢f the transacticn.

fhe cantroller sends out & to N bytes of
data tc be written, with the last cne
transmitted as an End Eyte.

The controller uvntalks the device.
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Reporting Phase:

TALa
Ryt

SARLb

RFC
Shé
ENDxx

ETO

UNT

RFC

The centroller addresces 1he devaice 16
talk.

The coentrollier sends the :zeconcary adoress
far the reparting phase of tna trans-
action, -

The controller sends the Send Data massage
which the device replaces with the QSIAT
byte (xx = QSTAT) sert as an End Byte.

The device sends the End Uf Transmissian
message to indicate it is done.

The device is untalked.
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Y1i4R han three diagnestic moedes: powsr—on salltea: bus
dragpnositics, and servic: dlagnaztics initiataed by T T
poard.  The powsr—on selftent 1z done @very vims 1hat

Pawet s Wi tohad on. fhe bus dnltiated diagnostvics include ne

Subset/9l Initiate Diagnostilc cemmand and downlocadable code vo do

$DECLIT LT TBSTS. fhe =zervice diagnastic tests ara designed to allaw
ts to be perfoermeaed on the unit without having a host computer

LS
presEnt or when bus communicatian is not possible.

POWIR-OMN SELFTEST

Whenever powar is switched on, a selftest is perfermed on as
many caomponents as possible. The procedure during powar up is as

+fellows. First the processer, ROM, RAM, and HP-1L chips are tezted.
The processor is tested by doing several different instructions to
test its different registers. Then a checksum is perfermed on the
ROM and compared to a precalculated value. Next the RaM is tssted
hy writing an incrementing pattern intc all RAM lecations and then
reading 1t back. Thaen the complement of this pattern 1s written

and read back. HNext the HP-IL chip is tested by writing ana reading
from =evaral different registers in the chip. I¥ any of these FfirstT

-

tour tests fail, the processor will immediately go inte & loop where
it will blink Tne zelftest LED off for a orief momeEnt every five
seconds. This is dene since 1t 1s better naet te continue 1t any of
thesa components are bad.

Next the floppy drive and the components asscciated uirh i
interface 4ra tests G, The Feripheral Intartace Adaptaer IAaY 1
tested first by writd 1g and then reading from several rcul;ﬁera.

Then +the Floppy Uizc Controller (FDL)Y 1is tested in the sama way.
a&fter ihese twe chips are testad, the testing of the Seny drive tavo:o

<,

n -~

-

place. First a omek t23t is poerfaormed. This tzsts that the FLUD wcan
Communicate with the driyve by having 1t seek away from track ( and
then back *to tirack 7. The TRALUK U line 1s tesztsd ta make sure that
movement takes place. This is all the tests that are performad if
no disc is in tha drive. It should be noted that this is the first
tagst tc check the interface to the drive and that there are many
conditions that could causa 1it3 fallure. A few =2xamples of condit-
A}

iens that can cause failures are disconnected cables, FDC tes
jumper in wrang poasition, and Hony address switch in wrong posifian.

If a disc is in the drive, a maotor speed test will be pard

next. The head is stzpped to track 35 and then it iz lsaded,
rthe speaed of the meror 13 calculatad hy mzasuring the tims e
indEs puolsas, Thin timm i3 oheckasd to zea 1f the meton speed
Wwithin toelecancae. YThe final tazt to be performsd 13 & write

rEad CcompaArE Test ihis 23t 13 ”‘I?Dfﬁéd anly 1f the disc i
matted Wwith a shoert secter (HP single-sided format) or wilin &
cylinder (the new firmatr for douvble-sided discs) fhe first

that iz checked 1s 1f the disc 1s write-protected. 1f ix 15,
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enly a read test will be performed. IFf the disc is not write-pro-
taetsd oand L3 in the proper format, then 4 patiern will be =ri7vraEn
¢n the privileyed area ¢f the disc and thnen read back and caompar 2
<itm the pattarn that was jost «ritten.

TF oall the Floppy drive tesis passed, then the selftest LbL
Will go aff, I nat, the tezt tnhat failed can bhe cetarminegd by
@yacuting the Subset/8C Neguest Status commaend. The status hits
Pi-Ph will moantain a code to indicate which test failed. Thece
codes are the same as the ones described in the lnitiate Diagnestics
description below.

BiJS INITIATED DIAGNQSTICS

There are twoe types of bus initiated diagnestics, the Initiate
‘Diagnostics command and downloaded code. Thwe Initiate Diagnostic
cemmand 1s very similar to the power—-up salftest, 1t performs the
PIA test, FLC test, drive seek taest, motor speed test and write read
compare tests that were described in the power—up selifteczt. If the

diagnostic fails, the parameter bytes Pi through P& will contain the
error cade (in hex):

Ps P2 P33 P4 maan1ng

GG GO0 00 Ci FDC failure

J3 09 20 B2 Seek test failure

counts 00 G3 Index test failure

XX FBLC 09 04 "Write test failure

XX FDC 00 Gé6 Read test failure, head C

*X FDC 30 07 Read test failure, head 1
index 00 €8 - Read compare failure, head ©
index 33 19 Read coampare failore, head 1
Go G0 P60 10 PLAa failure

39 00 90 14 Low battery

#lse, downlcadable binary pregrams that initiate certain 18511
ara availlable. he=ze t=2sts are loaded into the perigheral using the
Sepset/80 Dounload command. The test will be perfoermed and the syc-
cesz ar Faillure of the test i3 indicated by the HSTAT value at the
end ¢f the Dewnlcad command. A RSTAYT of [ means success. If the
R5TAT is 1, and the Uiagnostic Result bit is also set, then the tesT
falled Semaz of the tests indicate the causa of the failure by
~eturning cades in PLi-PS.

The downlcadable tests are:
haads are stepped to and frem track L

cpeed == na hz2ad of tha Znazan drive 18

_—
3% and loaded on the The indes Wﬁriwd 1? pE A
and coeparasd 13 The tifigaTian far Yha adrivae I
rent is sucressful, P?7 and PQ will centain the index coun
[¥ *tha test failzd, PL-P3 will indicate thae failure
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Pkl Pr/a Meaning
] it na Wiess in drive
i b SonnTg ¥ &ANS3ES
Coens 8] tndex perLsg o of Ipead

Tn deatermine. the index pericd frem the coeunts paramaziar,
multinly the counts by 2.487% usec and then add YU misc.

Varify == The disc is verified; i.e., each sectur on the disc
is r2ad and checkad for CRC errors. 1f the test falls,
sne of the foulloewing erroer codes will be in Pi-P4.

pi/2 P3/4 meaning
i J no disc in drive
P FLL status seek error
3 J law battery error
4 FDC status verify errar

Writesread campare —-— the disc is first wiritten &ith a woarst
case pattern and then each secter is read and compared
against what was written. The possible error codes are:

Pis2r P3/4 meaning
i - C ne disc in drive or low battrary
2 J the disc is wirite nrotected
5 FOU status seeic error in finding track
= FLC status  sEek efrcor dn wriie
: FLU status  error 1n sectoer write
& FLC status seex errar in read
b FLO status  error in sacter read
(5] address compare failed

Format —— the disc 1s initialized cne track at & tTime with a
worst case pattern, verified, initialized with a data of
(iFFH, and wverified again. The defauvlt physical tormat
is used. Possible errors are:

P2 P3/4

i ¢

= g c

& Fh status r

5 FLU stavus @rror in rastar
L FRiis etatus error in initiis
& FOL status  =Zparing procsss
7 FDU status  sparing process
b FLL status 2070 Whilting 3
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K FUL status  error wirlting system cylindaer
il FDL status  @rmor Wwrliing we&ar on s§5. Cu.
The arscooding T T3 oall vze Ine SarE RANRAT S praAGgTaAM (LD hWEW
34 35 32 vA AD 9F FF XX BL GG 27 43 A E4 1l AF L2 bR oD
A0 E4 @e 48 AD wF OFE L2 42 56 3% RS

Cepending on the value of XX, the different tests inveved aie:

XA test

ng drive seex
né motor speed
b2 verify

D& Wwrite/read
DO format

SERVICE DIAGNISTICS

If a 91i44a fails in such a way that communicatien aver HP-ILL
is nat possible, ar if a host computer i3 nat available, the service
diagnostic tests can still be performed. The service diagnoestic
testing ablility o the 9144 consists of being able 10 salsct any
¢f the following tests by meving the three jumpers on the pc beard
labeled "SVC TEST™ to the position of the desirzd test and thsn
meving the jumpner labeled "START SVC" tewards the "START SULY letter-

ing to initiate thz service test. T[he indicatiasn af the results of
a test are s follows., The self test LED is put on for one sescond
at the beginning o a test, and then off for one s3cand o Inaw Thar
the LED works., Then the te2s3t will be pertformed. A& zuccessful test
e indicatad by the LEl blinking. A fallur= causes h To 3

gn. Tne test results ars displayed for S seconds,

device performs a complete power—up s&quenca.

{ NO TEST

i RAM/ROM/FDC/ LA TEST This test tests ail of the indicatiaa
chips in the arder shown. The HaAH
is tested and then the LED is bilinked
twice ta indicart2 it passed, the RuH
tested end then the LiED i3 hilinked T
times To indicats it pas FLU
trastad and then the LED 3
timas to wndicats 1t NDass
the PIA is tested and the LED 1s bilinks
fiva times t0 indicate w1 paszed
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(53}

~2

g 1]
ame when 1t 1s
=

WRITEAREARD Tus ! e entireg W1ZC 15 WhlTttan Witvh a «Warmst
CcamE parttern and then 1t is read back
and camnarcd to 8 11 171 Wwas WwirlviEn
correctly. A nonWriteproetected formsttad

disc must b2 in the drive.

VERIFY TEST: &1l sectors in the datse area of the disc
are checked far CRC errars. & formattad

tlsc must be in the drive.

GEEK TEST: Commands are given to the FLC to move tha
head on and off of track C. The track €
indicatar is checked to se2 that movemans

0CCcurs.

MOTOR SPEED: The head is stepped to track 35 and
loaded. 1he pericd of the index pulsze
is measured and compared against the
spmecificatioen. A disc must be in the

5 drive.
FURMAT : . The disgc 1if foermatted. A (1ii patiern 13

at
written first and verified and then a
fia

141 pattern is written and verifi
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