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ABSTRACT:

DKH17V3.DVD is a NEW version of the DKHl7 mini-f loppy disk device
driver which replaces the standard Heath device driver, and
offers the fol lowing NEW features over our DKH17V2 driver:

Support for CPUs that have software-switchable CPU speeds.

A faster media check during lNlTial ization.

The fol lowing features from our DKH17V2 driver are provided:

Automatic detection of both diskette type and disk drive
type when booting or mounting a diskette.

The head is unloaded during the disk-ready check used by
the HDOS RESET command, allowing diskettes to be removed
and inserted with the head unl-oaded.

The device driver measures fhe speed of the CPU, and
' computes the correet value for internal t iming consbants

for a CPU running between 2 and 6 Ugz.

The nunber of mini-f loppy disk drives attached to the
eomputer may be specif ied. Since HDOS al-Iocates 256 bytes
of RAM memory for each possible drive, users with one or
two drives wilL save RAM memory space,

Several Heath bugs are corrected or circumvented.

The follo';ing features fron our original- DKH17 driver are
prov ideC:

A 35f reduction in t ime for mult iple-track I,/0 operations,
and up to a 50F reduction ln boot t ime for fast drives.

The abi l i ty to SET the idle head load and motor on t ines,
and individual ly SETfabIe sbep t imes for each disk dr ive.

The abi l i ty to perform a diskette media check during INIT.

Support  for 8O-track per side and/or dual s ided dr ives,
including use of 40-track and/or '  1-sided diskettes in 80-
track and/or 2-sided disk dr ives (a 4O-track diskefte may
not  be  wr ib ten  in  an  8O- t , rack  d isk  d r ive) .

1983



Al-1 of the above are supported on H8 and H89 systems under HDOS
2.0 withouL any changes to the hardware (except that standard H8
hardware wi l t  not support  dual-sided dr ives),  ROMs, or Heath
software (except for the replacernent of SY.DVD). Note, however,
that TEST17 references the disks in a non-Heath-standard mannen
and thus should be used with the new device driver only to
neasure disk rotat ion speed. Simi lar ly,  non-Heath programs which

'  reference the disks in a non-standard manner, which assume a
' .s ing1e-sided 4O-track dr ive, or which make assumptions about the
minl- f loppy cloek interrupt rout ine (such as HUG's DUP program)
na$ not work with the new device dr iver.

COPYRIGHT NOTICE:

This software is proteefed under the copyright laws of the United
States of America. I t  is provided for the use of the or iginal
purchaser on one computer at a tine. Copies rnay only be made for
backup or for normal operat ing procedures on a single computer.
Copies may NOT be nade for friends (whether or not for conpensa-
t ion),  nor for use on nult ip le computers.

INSTALLATION:

'  In this doeurnent,  the new device dr iver (as wel l  as the device
driver i t  replaces) is cal led I tSY.DVDtr,  as that is the name of
the mini-floppy disk device driver when you boot from a nini-
f l -oppy disk. I f  you insfal l  the device dr iver on any other type
of  d i .sk  (e .9 . ,  an  8"  d iske t te  fo r  the  Heath  H-47) ,  the  u in i -
f loppy disk device dr iver has a di f ferent name (usual ly
nDK.DyD' r ) '  tha t  name fo r  the  min i - f loppy  d isk  (e ,9 . ,  i lDK 'n  o r
r rDK.DVDr f  )  must  be  used in  p lace  o f  r tSY:n  or  nSY.DVDtr .

This new device driver will support up to 6 minj--ftoppy disk
dr ives ,  i f  the  H-17 cont roL le r  board  is  p roper ly  mod i f ied .
Information on the modif icat ion of the H-17 control- Ier board is
available from:

Gregory J. Marsh 703/590-3360
5279 l4i:.'es Court
Woodbridge, VA 22193

HDOS 2.0 disk device dr ivers neasure the rotat ion speed of a disk
drive whenever a disketbe is mounted in order to determine when
the disk dr ive is readyl i f  fhe rotat ion speed is not within
tolerance, HD0S 2.0 assunes that a diskette has not been inserted
in the dr ive. The speed toleranee for the new mini- f loppy device
driver is nuch t ighter (1tr)  t f ran that,  of  the Heath mini- f loppy
device dr iver.  I f  you f ind that a disk dr ive waits indef ini fely
on MOUNT commandsr oF rejects al l  d iskettes during INIT, then
probably the disk dr ive speed on that dr ive is out of  toleranee.
Run TEST17 (an  un in i t ia l i zed  d iske t te  can be  used)  to  ad jus t  and
veri fy the disk rotat ion speed.
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Ti :e  ncw min i - fJ -oppy  dev ice  dr iver  i s  compat ib le  w i th  a l l  Heath
monifor FOMs. In order to acl i ieve that '  compatibi l i ty,  certain
ini t iar l izabion code 1s plaeed cn the boot track whenever a disk
is  in i t ia l i zed  w i th  the  new dev ice  dr iven .  The in i t ia l i za t ion
coc ie  c lears  a  by te  a t  2036 (hexadec ina l )  /  40 .066 (oc ta l ) ;  th is
byte is used by the newer Heath monitor ROMs and the new device
dr iver ,  and nus t  be  in i t ia l i zed  pr io r  Lo  us ing  the  new dev ice
driver.  I f  you boot with one of Heathrs older monitor ROt" ls a
d isk  wh ich  has  no t  been in i t ia l i zed  w i th  the  new dev ice  dr iver ,
but which has the new device dr iver on i t r  you nay have fo clear
the above locat ion yourself  af ter a power-on (use the H8 front
panel or the H89 monitor I tSubst i tuterr command). This problem
tt i l1 not occur once you have ini t ia l ized al l  of  your bootable
disks with the new device dr iver.

The best way to instal l  the new device dr j-ver is to f i rsf  eare-
ful ly read and understand in their  ent i rety both this sect ion and
the SET command sect ion, and then eareful ly fol low the steps
below in the order given. Perforn steps {11-8 once; then perform
step #9 for each bootable disk you wish to create.

1. INlTial ize a new diskefte. This diskette.  must NOT be
ini t ia l ized wifh a previous version of our DKH17,DVD or
ear ly  (198 i )  vers ions  o f  DKHl7V2.DVD (as  the  boot  t rack'  
created by those versions is incompatible with the new
version of DKHl7V3.DVD). Iou may need to use the or iginal
t lDOS 2 .0  d is t r ibu t ion  d iske t te  (o r  a  copy  o f  ib ) .

SYSGEN a bootable HD0S system on the new diskette- Plaee
INIT .ABS,  SYSGEN.ABS,  and SET.ABS on the  new d iske t te .

Boot the new systen diskette;  then load and delete the old
noini- f loppy device dr iver from the system diskett ,e:

)loAD sY:
UDELETE SY.DVD

ftnrnediately perform step #4 (D0 NOT reboot).

Imnediately copy the new mini-f loppy device driver to your
new system diskette:

)MOUNT SYn:
>COPY SY.DVD=SYn: DKH 1 7V3.DVD'fou nay also accomplish the above copying wibh il0NEC0PYtr.

Ti:is procedure j.nsures that the new nini-floppy device
driver f i le begins at the same disk Location as the o1d
n-ini-f loppy device driver f i le, and is recommended due to
an apparent bug in the HDOS frBYErr cornmand.

Run the progran I'DVDDKGENII (provlded on the distribution
diskebte), specifying fhe naximum mini-f loppy disk drive
nuraber (0 through 5) that you wish to be able to refer to
on your cornputer sysben with HDOS, as follows:

)ovoorceN sYn:
where trnrr  is the maximum mini- f loppy disk dr ive number. You
nay specify a maximum drive number greater than any drive
acLual ly instal led on your computer system, but that value
l'lUST NOT EXCEED TWO (e .9. , "DVDDKGEN SYz: rr) , UNLESS YOU
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more than three mini-f loppy disk drives. Unless you really
need to conserve RAM memory space, i t  is recomrnended that
you speeify "DVDDKGEN SY2:tr.

6. Reboot your system diskette which contains the new mini-
f loppy device driver.

7. Use the SET command options IIMHZBITIT, nTRKSlXrt, nTRKS2Xrr'
| ISIDESltr, t tSIDES2n, and rrSTEPrr described below to configure
the device driver to corespond to each drive in your
hardware configuration.

8. Reboot your systen diskette which contains the new nini-
f loppy device driver.

9. Using your system diskebte which contains t,he new mini-
f loppy device driverr you nust now lNlTial ize and SYSGEN
each bootable disket,t,e that you wish to use with the new
mini-f loppy device driver.

If  you ever replace a disk drive with another one that has a
slower seek step t ime, or i f  you add a disk drive to your system,
you should boot a system diskette and then proceed with steps /15-
9 above. Any other changes may be nade by simply SETbing new
values for the SET options and rebooting. Note that nost of the
speed increases nentioned in the abstract above can only be
obtained on disks init ial ized with the new device driver.

SETUP AND USE:

The SET cornmand;

The SET command for SI: now provides three options which must be
SET for EACH drive on the systen if  you do not wish to use the
default values provided in the distr ibuted nini-f loppy device
driver. One or more options are SET wlth a command of the form:

)sm sYn: 4optiorp (option) . . .

where nnil is the HARDWARE drive number (O through 5). The
hardware drive number is the number used to reference the disk
drive when you have boobed from drivertQrr. See pages 2-601 6t of
the HDOS 2.0 reference manual. IF YOU D0 NOT PROVIDE A HARDWARE
DRM NUIEER, THE SET C0I'04AND ASSUMES A VALUE OF ZERO. Note that
more than one option nay be speeif ied at a t ime.

Opt ions:

STEP nnn where trnnntr is the seek step t ime in rni l l i -
seconds (-255).  The value is increased
if  necessary to make i t  even.

srDEsl or sIDES2 specif ies the nurnber of sides supported by
the instal led disk drive. This infornation
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is  used only by INIT when INITiaI iz ing a
d iske t fe .

TRKSlX or TRKS2X specif ies whether or not the disk drive has
twice (80)  the s tandard (40)  number of
tracks per side. ?his information is used
only by INIT when lNlTial izing a disketbe.

The SET conmand for SY: also provides four options which nay be
set for the mini-floppy system as a whole (any unit number
specif ied on the SET command is ignored). Note that nore than
one option nay be specif ied af a t ime.

Opt ions:  '

HELP

SELECT nnnn

M0T0R nnn

MHZBIT n

prints a l ist of the valid SET options.

where ilnnnntr is the time in milliseconds
that the disk read/write head stays loaded
af ter  the last  d isk operat ion (0-1016) .  fne
value is increased if  necessary to make it
a mult iple of four.

where ilnnnrr is the time in seconds that the
disk drive notors stay on after lhe
read./write heads unload (1-127).

where i lni l  is the number of the bit used in
porb 362 (octal) or F2 (hexadecimal) to a
select higher CPU speed on CPUs with
softwane-switchable CPU speeds (0-7).
Specifying a val id bit number (values 0, 1,
5, and 6 are ignored) causes the rnini-
f loppy device driver to switch bhe CPU
speed to 2 t4llz during disk operations; fhis
option is only required on CPUs thab supply
the H-17 control l-er board a clock speed of
other than 2.048 Wtz when the CPU is not
running at 2 tfrlz.

Any new values entered for any of the above options (except
ttHELPrt) 0o not take effect unti l  the next t ime that the device
driver is loaded (e.9., when the syst,en disk is reboofed). The
default values for the drives in the dist,r ibubed nini-f loppy
device driver are:

MHZBIT 0 STEP 30 SIDES1 TRKS1X SELECT 180 M0T0R 20

The INIT command

Before running INIT, each drive on the systen should be config-
ured with the SET connand. This is because the INIT program
writes an abbreviat,ed device driver onto the boot track for use
during the boot sequence; this abbreviated device driver wilr now
contain a copy of the seek step t ime for each drive. The seek



step t ime is taken I ' ron tne currentry 5I, t '  varues ]-n f ,ne oevlce
dr iver  a t  the  t ime tha t  IN IT  is  run .  ( t tSELECTt r  andt tMQTQRrf  t ime-
out values of three seeonds each are used in the boot device
driver and when runni-ng INIT, and may not be changed.) The ONLY
way to change the seek step t i rne on the boot track is to TeINIT-
ia l i ze  the  d iske t te '

When INIT ini t ia l izes a disk, i t  d iv ides the space on the disk

into clusters. Because of the design of HDOS, a disk cannot have
more than 256 clusters. Therefore, the larger the space avai l -
ab le  on  a  d isk ,  the  la rger  the  s ize  o f  a  c lus te r  i s '  0n  a
s tandard  Heath  fo rmat  d iske t te  (4O- t rack ,  1  s ide) ,  the  s ize  o f  a
c lus te r  i s  2  seetors ,  o r  512 by tes .  0n  a  4O- t rack ,  2 -s ided
d iske t te  o r  an  8O- t raek  l -s ided d iske t te ,  the  s ize  o f  a  c lus te r
is  4  sec tors .  0n  an  8O- t rack ,  2 -s ided d iskeLte ,  the  s ize  o f  a
elusLer is 8 sectors. When a f i le is created, i t  is always
al located an integral  nunber of c lusters. This means that a f i le
nay occupy more space on a J-arger capacity diskette than on a
smaLler capacity one. In part icuJ-ar,  a snal l  (2 sectors or less)
f i le occupies the same percentage of total  disk space regardless
of the capaeity of the diskefte,  beeause i t  always occupies one
c lus ter .

When running INIT, the fol lowing messages, some' requir ing a
responser trBI be issued:

Double sided {ygSlf This message is issued if  the dri.ve
you are attempting to init ial lze on has
been configured by SET as double sided. A
rrYESrf response init ial izes both sides of
the d isket te ;  a  r rNOrt  on ly  in ib ia l izes one
s ide .

Reformat4YEs:t? This message is only issued if  the
volume in the drive was previously init ia-
l ized with the same volume serial number as
the new serial number, AND if the diskette
was initialized in the sane configuration
(sides and tracks per side). A ttYESrt
response reinit ial izes the sector headers
on Lhe diskette; a rrNOrr skips header
init ial ization. N0TE THAT THE PREVIOUS
CONTENTS OF THE DISKETTE }rILL STILL BE
LOST, as INIT always creates an empty
directory and writes a new boot track and
l-abel.

Mecia check 4N02? This nessage is only issued if
reformatt ing was not skipped. A rrYESn

response perforns a sector val idity eheck
on each sector; a i lNOil skips the validity
check.

Error in sector nnnn This message is printed during a
media cheek to  ident i fy  each bad sector .
The sector numbers can be entered i-n re-
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sponse to the normal INIT prompt trSector?rt .

TECHNICAL INFORMATION :

HDOS inLerface:

HDOS 2.0 now provides a device independent interface for disk
drives as wel l  as ser ial  devices. This means thaf disk device
drivers nay easi ly be wri t ten for new disk devices. A disk
dev ice  dr iver  f i le  (e .8 . ,  SY.DVD)  ac tua l l y  cons is ts  o f  Lwo par ts ,
The f i rst  part  is the normal device dr iver that. is loaded by the
system when needed to reference the appropriate disk dr ive. The
second part  is only loaded when INIT is run; al l  addit , ional
device dependent code needed by INIT is contained in bhis second
par t .

The Heath device dr iver for the nini- f loppy disk normal ly
direet ly references the H17R0M code for the mini- f loppy, exeept
for a few functions which are performed by the device driver. The
nelr  mini- f loppy deviee dr iver retains this basic structure,
al though addit ional code has been added to support  the addiLional
disk eonf igurat ion. The sector header format renains the sane,
al though the track numbers on double sided disks are even (0, 2,
4 ,  . . . )  o n  t h e  f i r s t  s i d e  a n d  o d d  ( 1 ,  3 1  5 r . . . )  o n  L h e  s e c o n d
side. The conf igurat ion of each volume ( ini t ia l ized sides and
tracks) is recorded in the volume label recordl  each t ime a disk
is nounted, the device dr iver reads the label record and deter-
nines how to handle the nounted media. An error message is
issued i f  the media is incompatible wifh the disk dr ive.

I f  the head load idle t ime (tne SEt opt ion "SELECTn) i .s SEt to a
non-zero value, the next t ime that the new rnini-- f loppy device
driver is loaded, the fol lowing aet ions occur:  The new mini-
f loppy device dr iver f lags i tsel f  as permanently resident,  and
then updates the clock interrupb processing rout ine to include an
addit ional rout ine. This addif ional processing rout ine works
with al l  Heath software except TEST' l7.ABS. Sone non-Heabh
software whj-ch makes assunptions about the location or contents
of the clock interrupt proeessing rout ine nay also no longer
work; TESTIT.ABS and any such non-Heath software MAY work if the
ISELECTn t ine is SET to zero. The new device dr i-ver does not
al low wribing on a 4O-track diskebte in an 8O-track dr ive,
beeause sueh a diskette would then not be readable in a 4O-track
dr ive .

The second part  of  the deviee dr iver ( tnat port ion that inter-
faces with INIT) has been conpletely rewri t ten. The most
important di f ference not nent ioned above is the fact that seetor
ze"o of each track is recorded offset three sectors fron where
sector zero of the previous track was recorded. This means that
mult iple track aecesses only have to wait  60 ms (this al lows for
seek t ine and head sett l ing) rather than 200 ms after accessing
the lasi  secLor of one track to the f i rst  sector of the next.
This reduces average track read/wri te t i roe on muLtiple traek
accesses  f rom 400 ms to  260 ns ,  a  35 f  decrease.

1



I

ul,rn6 Enrs oevr-ce driver at CPU speeds greater than ? t{Hz
requires that you have an H8 or H89 ttrat already functions
properly ab that CPU speed. lfe cannoL provide hardware support'
assistance, or advlce ln getting a nodified conputer to run, and
we wiII not answer corununications requesti-ng such assistance. In
particular, one popular method of modifying an H89 to run at 4
MHz violates the chip speciflcatlons on a Z80A' on the Heath
static RAMs, and on the 200ns dynamic RAFls. Some conputers nay
successfuLly pass the R0M-based dynamic RAM test and yet fail-
when executing programs fron RN, because the timing is nore
crifical when fetching instructions fron RAM than when reading or
writ ing data.

QU IKDATA COM PUTER'SERVICE, INC.
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