
H-89 HARD D|SK (TOO LATE??)
HARDW ARE/SOFTW ARE REVI EW

by
Phil l ip W. DePauk, Jr.

PRODUCT;  H -89  20  MEGA BYTE HARD D ISK
(internally mounted) with cP/M software

PRICE :  $595  00  PLUS $15  00  f o r  sh ipp ing  and
handling

TEST CONFIGURATION: H-BgA with 64k memory,
Micronics Technology 4Mhz p lug- in  mod,  H-17 &
H-37 floppy disk controllers, three DSDS floppy drsk
d r i ves ,  H -  88  th ree  po r l  se r i a l  i n te r face  ca rd ,
CP1M2.2 .03  and  CP/M 2 .2 .OA.  No  pe rmanen l
modifications to H-89.

INTRODUCTION

Some peoDle may think thal the H-89 is obsolete
anct past i ts prime, but I don't hold lhat opinton.
Speciflcally, why would anyone want to upgrade an
H- 89 by putting in a 2A megabyte hard disk when a
l6  mach ine  can  be  pu rchased  fo r  j us t  a  ' f ew '
dollars more. Well,  I  might not be in my right mind,
uJt I did just that.

In my case, I did not need any more soflware than
what I have rrghl now on my H-89. The Ug problem
is t ry ing to  c0pe wi th  the dozens and dozens 0f
f loppy disks. The key word here is "need'. Sure, I
would like lo have a 16 bil machlne; I am spoiled on
lhem al work. However, lhe cosl is significant when
you adcl up all the periperherals that are required or
wi l l  be acqui red la ler :  co lor  moni l0r ,  hard d isk,
enhanced graphics adapter, memory upgrades, etc.

To satisfy my appetite for high density mass storage
capability, I declded to hry lhe internally mounted 20
MB hard dtsK current ly  adver t ised by Micronics
Technology in Remark and Sextant. I had previous
exper ience wi th  Micronics Technology wi th  the 4
Mhz speed up mod for the H-89 for $30.00 which
was a very competitive price. The advertised price
o f  t he  ha rd  d i sk  se lup  seemed  compe t i t i ve
considering lhal bare seagate sT -225 20 MB drives
h / i t h  con t ro l l e r s  f o r  PC  co rnDa t i b l es  can  be
purchased for aboul $400.00.

But ,  what  aboul  a  contro l ler  for  the H-89? As a
comparison, the February 1987 issue of REMARK
contains an art icle on the $rgmasoft fJ-89 hard disk
Ins ta l l a t i 0 r i  wh ich  l i s t s  t he  p r i ce  {o r  an  In te rna l l y
mounred 2l0MB hard disk for $995. That is $400.00
more  t han  i he  D r r ce  adve r t r sed  C r  v  M i c ro r - i t c s
Technology Well, where does .rll this ,liscusion take

us? The best is yet to come. Lets take a look at the
hardware/soflware that Micronrcs Technology has to
offer

HARDWARE

The H-89 harcl disk system consists of three ma1or
components. SEAGATE ST-225 20 mb hard disk,
EVEREX hard disk controller for PC comDatibles and
a n i f ty  In ler face card that  mounls  on the le f t  hand
side of the CPU nexl to lhe 16K memory card. The
EVEREX con l ro l l e r  comes  comDle te  \ , / i t h
documentation and MSDOS software for installation
in a PC compatible 1e g Z- 158). This is a very nice
feature because the harcl disk and controller can be
removed and installed in a PC compatible at any time
and without any modif ication (olher than soflware of
course). The half height hard disk mounts internally
and comes with both full and half height bezels.

Now we come to the Micr )nics Technology interface
card. The interface card rrrctalls on the left hand side
of the CPU card next to the 16K memory exDansion
board That means that lhe lhree righl hand slols
which have the ser ia l  in ter face card,  hard sector
controller, and soft sector controller can be lefl fully
popu la ted  I n  o rde r  t o  accomoda le  t he  PC
compat ib le  hard d isk contro l ler  card,  the in ter face
card extends upward about I l/4 inches higher lhan
the l6k memory board. Unfortunately, lhis forces
lhe removal of the bracKet which secures the boards
in p lace.  However ,  th is  should not  be a problem
unless the H-89 would be subjected t0  excessive
mOvement.

The lop right hand side of the interface card contains
a connector into which lhe Pc compattble hard disk
controller is m0unted. When installed, the controller
card is ln a horizontal Dosil ion v/ i lh the comDonents
facing down and lhe long dimension of the carcl going
from the front to lhe back of the H-89. The front
edoe of this card actually rests on the lop of the CRT
so I  put  a  foam pad wi th  adhesive back ing on the
card to prevenl it from louching the metal grounding
slrap sur'rounding the CRT. This also provides some
mechanical supporl.

Lets get back to the interface card. Instal lat ion of
th is  board involves the fo l lowing:  (1) removal  o f  the
Heath MTR-90 ROM from U-5lB of  the CPU card
and reinslal l  in a socket on the inlerface card; (2)
i ns ta l l  two  2114  lCs  on  the  CPU board  i n  empty
sockets U522 and U524; (3) insert the 20 pin lC
board attached lo the interface card wrlh four wrres
between the CPU and the lC at  U509,  (4)  p lug lhe
srngle black turnper wire from interface card into pin
l8  0 l  U5 l8  ( socke t  f rom wh ic l r  t he  MTI - l -90  F IOM
was removed).
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' lhe 
controller and interface card are powered by the

Inlernal powef supply by connecting a cable from lhe
in le r face  boa rd  to  l he  H-  89  f l oppy  d i sk  power
connector A parallel conneclor is used to power lhe
hard drsK. Iwo control cables for the hard disk are
the same as would De used in a PC compatible.

The hard d isk rs  insta l led in  the same manner  as a
hal{- height f loppy disk. A half-height f loppy disk is
NOT recommended for internal instal lat ion because
ol  lhe poss ib i l i ty  o f  power supply  over load.  For
appearance sakes, rhe hard disk should be inslalled
wilh the ful l  height bezel. In a nutshell ,  thats i t .  No
soldenng, trace cuts or any permanent modifications
to the H-89.

SOFTWARE

software to support the hard disk is supplied on two
seDarate disks The first disk contains 26 seDarate
fi les sc'me of which are public domain and others
which have been wrilten by Micronics Technology to
support the hard disK. The seconcl disk contains the
popular ZCPR2 CP/M public domain enhancement.
The Micronics Technology ut i l i t ies  to  suppor l  the
hard d isk consis t  o f  a  hard d isk format  program,
hard disk install program for CP/M to make the hard
d rsk  boo tab le ,  a  PARKHEAD u t i l i t y ,  a  ha rd  c l i sk
backup ul i l i ly, a hard disk surface f ix/check uti l i ly, a
FORMAT uti l i ty for hard disk directory lracks, and a
prooram named SWAP.COM which enables the user
to Jump t0 the Micronics Technology monitor ROM.
This is useful i f  you want to Jump to the standard
F{eath MTR-90 ROM ancl get the famil iar "H:" i f  you
wanl lo boot from a floppy disk.

In  o rde r  t o  o roDer l y  access  l he  ha rd  d i sk  us ing
CP/M, a suitable BIOS SYS must be prepared and
assembled wi th  the HEATH MAKEBIOS ut i l i ty .  To
s imp l i y  t h i s ,  M ic ron i cs  Techno logy  supp l i es  a
SUBMIT  f r l e  wh rch  w i l l  make  t he  app rop r i a te
Blos.ASM changes with the cP/M ED.coM editor.
Afler the BIOS.ASM file is modified by the SUBMIT
f i l e ,  t he  MAKEBIOS p rog ram i s  run  fo l l owed  by
MOVCPMXX and SYSGEN. When the MAKEBIOS
ut i l i ly  rs  run,  the user  on ly  needs t0  answer the
quesl icns re la t ive t0  the lype of  f l0ppy d isks are
instal led. The end result is a bootable f loppy disk
wr lh  a BIOS.SYS that  recognizes the hard d isk.
Once the BIOS SYS is successful ly generated, lhe
user should run CONFIGUR.COM to tailor lhe BIOS
t0  h i s  pa r l i cu la r  sys tem A f te r  con f i gu ra t i on  i s
c0mp le te ,  t he  M ic ron i cs  Techno logy  p rog ram
HINSTALL COM is run to transfer CP/M system files
and BIOS lo  lhe system t racks of  lhe hard d isk,
Unlike the H-89 {loppy system, the system lracks 0f
l he  ha rd  d i sk  have  su f  f  i c i en t  room lo  h0 ld  the
BIOS.SYS fr le. Because of this, CONFIGUR cannot

be run from the hard disk.  Since CP/M wi l l  only
address eight megabytes of dist( space, the Blos
and  FORMAT u l i l i l y  i s  con f igu red  Dy  Mic ron ics
Technology t0 logically divide the hard disk int0 two
B MB drives and one 4 MB drive ln order to show
how much space is avai lable,  here is the output
whEN STAT DSK: iS EXgCUtEd:

A: Drive Characteristics
655136: 128 Byte Record Capacrty
8192: Kilobyte Drive Capacity
1024'.32 Byte Direclory Entries

. 0: Checked Directory Entries
512: Records/ Extent
64: Records/ Block
68: Sectors/ Track
2: Reserved Tracks

B: Drive Characteristics

65536: 128 Byte Record Capacity
8192: Kilobyte Drive Capacity
1Q24', gZ Byte Directory Entrles

0: Checked Directory Entries
512: Records/ Exlent
64: Records/ Block
68r Sectors/ Track

966: Rgsgrvgd Tracks -->rrachofrsenoseruodrvpB

C: Drive Characteristics
35136: 128 Byte Record Capacity
4392: Kilobyte Drive Capacity
lO24'.32 Byte Directory Entries

0: Checked Directory Entrles
256: Records/ Extent
32: Records/ Block
68: Sectors/ Track

1930: Reserved Tracks ..>r(ickotrssnoserupdrwc

OPERATION

When flrst turning 0n the compuler, the Micronics
Technology Boot Prom gives the following ffiessoQo:

Micronlcs Technology Winchester Boot Prom verdon 2 2
<B>oot from Winchester
.S>wap to Heath Rom

MT:

As you may have guessed, you have lwo choices:
press the '8" key or press the 'S' key. lf you press
'B', the hard disk is accessed and CP/M ls loaded in
a manner of seconds. lf "S' is pressed, the familiar'H: ' returns.  From this point ,  you can only boot
f rom e i ther  the  hard  or  so f t -sec tor  f  loppy  d isk
con t ro l le rs .  When you  want  to  re tu rn  lo  the
Micronics Boot PROM signon, you must ei lher
power chwn the comDuter or boot from a floppy dlstr
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and run the program SWAP.COM, The best thing to 'Jo is to keep a bootable floppy disk handy wirh rhe SWAP program
on it s0 lhal the hard dlsk does not have to be cycled 0n and off unnecessarily.

COtICLUSION

This concludes installation, setup ard operation of the H-89 hard disk sold by Micronics 
'Iechnology. 

In my opinion, rt is a
aualily product, well enoneered, and receives good support from Micronics Technology. The soflware rnitially supplied lo
me worked beautlfully, except that lt wouldn'l access floppy dtsk drives. This was promptly corrected by Microntcs
Technology lo my satisfaction. My H-89 more than meets my needs now, but if I do need to upgrade to a PC compatible,
I already have a 20 megabyte hard disk ready to plug in.

DISPLAY.COM

In an arricre in rhe March rsB6 >cHUG ff:r":T::il.t="11, ,.,o,,urirrry sc3o and compared ir ro a
commercialeditor (VEDIT)and the CP/M resident command TYPE. Al this time I would like t0 add another file display
ulllity to ihe comparlsion and provi(b a table summarizino the compartsions The u[ltty DlSPLAY.coM from oHUG
Llbrary Dlsk fl74 is another uilllty that allows you lo view an ASCII flle, with the provi$ons for scrolling by line and by
page, backwardandforwardtntheft le. l t  was wrttten byKellysmilh. unltkesc3owhtchuses the H-19 speclal
furrctlon keys to mo\e you around ln a file, DISPLAY COM uses commands slmtlar lo the CP/M llr€ editor ED.COM, lo
view a file. For example, entering 6P at DISPLAY'S Drompt (whlch is 

"')v/ill 
mo\@ the file pointer 6 pa@s toward lhe

end of the flle and display the page. Enlering -4L will move the file pointer 4 lines toh/ard the bednning 0f lhe flle and
dlsplay the page Unllke ED,COM, DISPLAY does not allow you to alter the file belng viei.ed. In operailon, DISPLAY
funcuons very much llke sc3o but does not have lhoes "flnrshlng touches' that cilstinouish sc3o like the HELP or
STATUS Informatlon dlsplay on the 25th llne Wllh SC30 you don't have to remember commands or refer t0 a guide
stnce SCfl) uses the specila funcilon keys and the key labels are always a\allable on the 25th llne at the touch of a key

{

PROGRAM NAME
DATE
VERSION

AVAILABILITY

DISK SPACE
DOCUMENTATION

FILE ON SCREEN(1)
ALLOW ALTERING FILE

FILE MOVEMENT:
Backwarcl:
By line -
BY Page -

Forward:
By line -
BY Page -

USES H.I9 SPECIAL
FI-,hICTION KEYS

PROVIDE FOR PRINT-
ING ALL OR PART OF
p;1E (3)

DISPLAY'
10/30/80
1.00

Publlc
Domatn
3(
I pg,
on dsk
ll sec.
NO

Yes
Yes

Ye6
Yes

NO

No

VEDIT'
r982
1.36e

Commerclal
Prod.rct
t2R
EXTENSIVE

l5 sec.
Yes

Ye8
Ye6

Yes
Yes

Yes

YES

CP/M
Utilitv
96 (l)
CP/M

3 sec.(2)
No

Publlc
Domain
2K
3 pgs.
0n disk
l3 sec,
NO

Yes
Ye6

Yes
Yes

YES

No

TYPE SC-M'
1982
3 0

a

No
No

NO
Yes

NO

NO

' An 8xl€nstm of .cof,, ts as$mend.
{l) CP/l, restdent cdnmar6; lakes up rp dsi space. (2) Does nol warl lo reod lhe erilrre flle inlo m€rnory belore dsplayrp. (3) For lhose proqams lhal (hn'l
proucle a 'hard copy' capabtltty, sorne VERY LIMITED prht|no can be dorE us|ng lh€ CI.|TRL-P capaullly 0l OP/M lo echo scr€€n dsplay lo a prlnter
Fhvsver, us|ng CNTRL-P \rilh cltsplay rrtll also print lhe proorams's prompt ('.') afler every 24lh l|ne ancl SC30 rrlll prinl il's status/hdp l|ne atter every
scrsn of texl,  usual ly Over\. /r l l |noonsl|neof lhelexl oneachpage.(t l)ForcomparlsorE, atSKASCll lext l l lgresldnoonarDlherdlve was usect.

T]ONCLUSION
A comparision chart is easy tc prduce. A comparttive evaluation is more dificult since it requires assumDttons concerntng
one's use of the system For my use, I  rarely ever need t0 view an ASCII t i le t0 a level 0f  detai l  that reqrJires a lol  0f
forward and backward scrollino by llne or page lf I want to examine the file at that levelL)f detail, l 'm probably gonna want
to alter the file in some way and there is no substitute for an ecJitor at that point. lf | .lust want t0 see what a file contains,
TYPE is fast and is usually sufficient {


