Dr. Ken's Roll-Your-Om Vanilla SCSI Hard Di sk Drive

by Dr. Kenneth Buchhol z

NOTE: Since this was witten, some things have changed. M comments are
enclosed within brackets ([]) to bring you up to date. Oherwi se, this text
is STILL the "bible'" on howto 'do-it-yourself'. |1've built about 10 hard
drives, SCSI & SASI, and it's very easy. | claimcredit for none of this,
ot her than ny updates. Ken deserves all the thanks! <G&

I nt roducti on

Wth the advent of cheaper nenory, larger software and especially the
Apple 1l1gs, Apple // conputer users are using their systens for nore conpl ex
and larger tasks resulting in greater demands for high capacity di sk storage
systenms. Since the birth of the Apple ][, we have seen changes in disk storage
fromthe original 13-sectored 5.25 inch floppy drive, to the 16-sectored 5.25
inch floppy drive (160K maxi mum capacity), to 3.5 inch mcro floppy (800K
maxi mum capacity) to the rise in popularity of hard disk drives from5
megabyt es capacity on up. These changi ng demands are not Apple //-specific but
are common throughout the industry, and the advances in hard disk drive
t echnol ogy have been coupled with ever-decreasing costs. Were once a hard
drive was the property of the wealthy few, nore and nore "hone users" are
finding hard drives are no |onger dreans of their futures but realities in
their dens and living roomns.

When | purchased ny Sider 10 neg SASI hard drive in April 1986, | paid
$695 "mail order”. When | purchased ny 60 neg CMS SD60 A2S SCSI hard drive in
January 1988, the mmil order price was $950. As you can see, the price per
negabyte storage decreased from 69.50/neg to $15.83/nmeg - quite a price
decrease! And al though the price of comrercial hard drives has not decreased
very much in the year since | purchased the CMS drive, you can easily assenble
your own SCSI hard drive at a cost of about $10.93/meg for a 64 meg SCSI drive
"Il explain how (and how easy) it is in this docunent.

Why a SCSI Drive?

For Apple // owners, there are basically two types of hard disk drives
whi ch are popul ar: SASI and SCSI. And exanple of a SASI drive is the Sider
series by First Class Peripherals (fornmerly XEBEC), and exanples of the SCS
drive are the CMS, Chinook and Apple hard drives.

The SCSI (Snml| Conputer Systens Interface) hard drives are by far the
nost popul ar devices these days, especially in light of Apple's comittnment to
the SCSI interface (also used on the Mac Iine). The SCSI interface allows you
to chain several SCSI devices [HDs, tape backups & CD-ROVE] on the sane
"chain", and both ProDOS and GS/ OS were designed with the SCSI interface in
m nd. To keep pace with future design advances in CPU and software, it is
hi ghly recomended that you choose the SCSI interface type hard drives for your
system

Whi ch Brand SCSI Hard Drive Do | Choose?

There are several manufacturers of SCSI hard drives of excellent quality:
Seagate and M ni Scri be are, in ny opinion, two of the best around. Both
manuf acturers market a wi de array of drive types (SCSI, MFM RLL), capacities
(10- 345 negs) and speeds (65-19 nilliseconds) and provide very high quality
products backed by a 1-year manufacturer's warranty. The CMS drives, for
exanpl e, use the Seagate SCSI series of drives in their products.
[ Addendum  Connor, Rodinme, Quantum Inprinms are all mnmuch better than the



drives nentioned above. Basically, anything '"true' SCSI will work for this
proj ect.]

VWhen searching for a SCSI hard drive, the first thing you need to know is
how to identify a SCSI drive from another interface type (such as MFM or RLL).
Seagate's SCSI hard drives are identified by nunbers beginning with "ST" and
ending in "N'; for exanple, the Seagate 20 neg SCSI drive is identified by
ST255N, their 40 meg SCSI drive by ST251N and their 65 neg drive by ST277N
M ni Sci be identifies their SCSI hard drives by a 4-digit nunber followed by
"S"; their 20 nmeg drive is identified by 8425S and their 40 nmeg drive by 8051S.
[ And you can always just ask your dealer.]

VWhich Size Drive Do | Choose?

Wi ch drive you choose depends upon several personal factors, such as
total storage capacity you need and the types of applications you'll be running
at present, what you think your future needs will be, and how nuch noney you
can afford to spend right now

Your present needs and applications are the easiest thing to deternine
Consi der how many 800K micro floppies and 160K 5.25 inch floppies you have as
"wor k di sks" (vs backups) and cal cul ate the total storage capacity that all of
these collectively take to get a rough idea as to what your present hard drive
useage woul d be. Consider how fast you accunul ate disks - 10 per nonth, 50 per
nont h? Most of your disk accunul ati ons should be for data, since nost fol ks do
not accumul ate program di sks anywhere near as fast as they do data di sks.

Next, consider which of all your prograns you would actually be running off the
hard drive. Note that many ganes are copy-protected and thus can not readily
be nmoved to hard disk unless (a) you can renove the copy protection (or in rare
cases, the copy protection only applies to fl oppy copies and the copy protected
program can be noved to high capacity storage devices) and (b) the program was
written such that it is not dependent upon a specific volune nane "hard coded”
into the programitself (if it does require a specific volune name, even when
run off the hard drive, it will require the floppy to be in the drive and will
nost |ikely use that version rather than your hard drive version). Al of
these considerations are guidelines for getting sone rough idea as to your
current hard drive needs; the bottomline is that you will have to give serious
t hought to exactly what it is you'll be putting on your hard drive.

The hardest thing to determne is what your future hard drive needs wil|l
be. This is especially difficult because, in many regards, the requirenents of
future software applications is not only out of your hands but remains unknown
to even the devel opers thenselves! |f you are using an Apple Ilgs, about al
that can be said is that software is growing at an unbelievable rate and even
now many |1 gs-specific products cone on nultiple 800K mcrofl oppies. Look to
the Mac and M5-DOS and OS/2 worlds to get a taste in the trends: single
applications requiring a dozen or nore high density floppies are not uncommon
by any stretch of the inmagination

Just |ike buying a new car, determ ning what you can afford on a new hard
drive is extrenely difficult in large part because the cost per negabyte of
storage decreases dramatically as the overall capacity of the drive increases.
For exanple, ConputAbility's prices for Seagate SCSI hard drives in February
1989 were $319 for 20 nmegs and $419 for 65 negs: $15.95 per nmeg vs $6. 45 per
meg. Considering the per nmeg cost, it really does pay to stretch your wall et
to the max and get the largest hard drive you can possibly afford if you're
| ooki ng for both the best dollar value and the maxi mum expandability for the
future. [These prices are VERY old. You can find drives very cheap now.
Check magazi nes |i ke Conputer Shopper, and Mac & | BM magazi nes. SCSI is SCSI
and many nmail order houses advertise in the Mac/|BM nmags, at cut-throat
prices!]

Finally, consider the sizes of the data files with which you'll be



wor ki ng, and their nunber. Many dat abase prograns, for exanple, use "virtua
menory" - using the disk in lieu of RAM menory. An exanple of such an
application is Managi ng Your Money. Applications which use virtual nenory
require not only disk space for the file but nore (which can be double the size
of the disk file itself) for virtual nenory. Again, there is no gl oba
rule-of-thunmb for this - it varies fromuser to user based on specific software
applications running and the anounts of data bei ng maintai ned and mani pul at ed.

What Speed Drive Do | Need?

To the greatest majority of folks, Speed Is King. 1In addition to |arge
storage capacity (and the concom tant elim nation of constant swapping of
fl oppy disks during your application), hard disk drives offer great
i mprovenents over floppies in I/O (input/output) tines. Several factors play a
role in the effective I/O speed of the device: seek tinme (how fast the drive
itself can find specific blocks on the disk surface), transfer rates (how fast
the data can be noved between drive and conputer), and CPU speed (how fast your
conput er can handl e data nmovenents within itself)

"Slow' hard drives have a speed of approximately 60 nsec or greater
"Fast" hard drives have speeds in the range of 18-28 nsec. The npbst comon
"average" SCSI hard drives operate in the 40-42 nsec range. [Most 'comon’
drives now run at 23ns - Access times DO nake a difference.] O course, you
pay for increased speed (nothing is free inlife), and to give you a rough idea
of how nuch you pay for the speed increase, consider these prices from Hard
Drives International on identical type (non-SCSl) and sized drives which differ
ONLY in access speeds: the Seagate ST251 40 meg drive at 40 nsec runs $329
wher eas the exact sanme drive running at 28 nsec is $399. That's $1.75/ neg
added to the cost for increased speed al one.

The nost popul ar speed today on the Apple // series is 40 nsec since
neither the CPU nor the host adapter cards (plugged into the Apple's slots and
connected to the hard drive itself) can handle drives nuch faster than this.

[This is no |longer the case. My Wen |Il runs at 19ms, and works on any
current SCSI interface, and on a lle & Il1gs without a problem] O course, this
will change in the future, but for now spending nore noney on drives faster

than 40 nsec does not give you any direct benefit. [Yes, it does.] If today is
your main concern, you are better off spending the extra dollars to get a

| arger capacity drive; if you are concerned with tonorrow as well, and speed is
your main concern, getting the faster drive today may pay off in the near
future. About the only other suggestion | can offer is to NOT get a drive

sl ower than 40 nsec (i.e., an access tine whose nunber is greater than 40,

e.g., 65 nsec). [I| agree!]

Rolling My Om - A Short History

Last year, when ny BBS needed to expand its hard drive storage beyond the

10 megs it had, | was faced with again spending $950 for another comercially-
avail able 60 nmeg hard disk drive. And ny pockets just weren't that deep
especially after having bl own $950 several nobnths earlier. | was also
somewhat green with envy at all my M5-DOS friends (yes, | admit it - | do have

MS-DOS friends!) constantly braggi ng about just how cheap their hardware was.
These were the circunstances which lead nme to buy nmy first copy of Conputer
Shopper and thus began my journey into the unknown world of assenbling my own
vanilla SCSI hard disk drive

Having a CMS drive already, | popped open the hood and | ooked i nside.
found that the CMS hard drive - once nysterious and magi cal - was nothing nore
than a Seagate ST277N SCSI drive and power supply unit inside a netal box. It
appeared that CMS did no alterations whatsoever to the Seagate drive itself;
that is, all of the interfacing to ny Apple Ilgs was done via their SCSI Host



Adapter card which plugs into a slot inside the Apple itself. Time to call in
ny chips with all ny contacts in the industry, so off | went through
CompuServe, CEnie, a series of telephone calls and nunerous letters. To ny
surprise, no-one seened to know if ny assunptions about the CMS were correct.

I was on ny own, with a | ot of "Best wi shes and | et nme know how you make out!"

| obtained a | oaner Seagate ST277N in plain, no-frills case with power
supply. | replaced ny CMS drive with this generic drive and booted the system
After several attenpts, | got it to work flawl essly off the CMS SCSI Host
Adapter. M suspicions were indeed true!

Qut came the Conmputer Shopper and in went my orders to vendors. Here's
the hardware I went with and highly recomend:

Har dwar e Requi r ed

- Seagate STxxxN SCSI hard drive. | used the exactly same 65 neg drive
that CMS uses in their 60 nmeg SD60 A2S nodel (the difference in size is
expl ai ned below, the drive itself is indeed 65 nmegs unformatted capacity).

- The Tulin Apple Hive case with 30 nmeg power supply, fan and all interna
cables and hardware. [A truely good unit, but shop around. There's LOTS of
cases available now. You can even build this into a dead Sider or other HD
encl osure.]

- The CMS SCSI Host Adapter Card with external cable and formatting
software. [Terrible. Get either a (old) Apple Rev C SCSI, or the new Apple
HS- SCSI  (hi gh-speed), but | H GHLY recommend the RanFAST SCSI. Trenmendously
fast, and going for as little as $75 nore than the Apple card. RanFAST is nade
by CV Technol ogi es: 1800 E. Whi pp Rd. Suite 200, Kettering, OH 45440. (513)
435-5743. Most nmil-order houses carry them now. ]

As of the February 1989 advertised prices in Conputer Shopper, this sane
drive subsystemwi |l run approximately $653 w t hout shipping if you use the
ST277N nodel (65 megs). | supply a list of vendors and February 1989
advertised prices at the end of this docunent; you can bargain hunt through
Comput er Shopper and | ocal conputer faires and flea markets and save a few
extra dollars if Lady Luck is on your side.

The Rol

Assenbly is truly a piece of cake if you have nastered the fine art of

using a Phillipshead screwdriver, and total hardware assenbly tinme is |less than
5 minutes (taking your tine). Since all cases are basically identical in terns
of assenbly of the unit, I will be relying upon nmy personal experience using

the Tulin Apple Hive here.

Secure the Seagate drive to the base of the case using the supplied 4
screws and tighten securely but be careful not to exert too nuch torque (if
this is at all possible). Take one of the two power cables conming fromthe
power supply and plug it into the back of the drive itself. The power |ine
terminates in a D-shaped mal e connector which plugs into a D-shaped fenal e
socket on the back of the drive; the D-shape prevents you from plugging the
power cable into the drive in the wong orientation, so this is fool-proof.
Next, plug the cable comng fromthe twin DB-25 pin connectors on the back of
the case into the drive. This cable termnates in a 50-pin connector. Exam ne
this connector closely and you will note that there is a guide on it which wll
allow you to insert it onto the connected on the back of the drive ONLY in the
proper orientation, so you can't possibly install this cable wong. Next,



exam ne the 4 sets of pins on the Iower |eft back side of the drive itself. |If
any of these pairs have junpers (small black plastic tabs which slide over a
pair of pins), renove them Wthout too nmuch discussion on their function
suffice it to say that w thout any of these pin sets "junped”, the drive wll
have a device nunber of O (zero). [This is ok, as long as the hard drive
is the ONLY SCSI device online. Oherwi se, you'll have to give it an ID
to keep it frominterfering with other SCSI devices on the bus.] Next, connect
the two single-stranded lines running fromthe power supply to the green LED
light on the front of the case. This light is the power OV OFF indicator
Finally, replace the top of the case, securing to the base with the 3 screws
provi ded, and insert the external power cord into the back of the case (but
don't plug it into the wall just yet). Assenbly of your hard drive systemis
now conmpl ete and ready for attachment to your Apple //.

How you interface your SCSI to your Apple depends upon the specific host

adapter card you are using. |In this exanple, I'musing the CMS SCSI Host
Adapter card; if you are using another brand card, follow the manufacturer's
directions for setting up the card. You will need to know that your hard drive

has a device nunber of 0 (zero).

The CMS card is configured using junpers (exactly like those which may
have been on the back of your Seagate drive that you renoved). These junpers
control such things as capacity of the drive, volume partitions (start
| ocations and size), device nunber, etc. Note that GS/OS will allow you to
access volunes greater than 32 negabytes but if you are using any ProDOS-8 or
ProDCS- 16 applications, you nust partition your drive so that no single vol une
exceeds the ProDOS limtation of 32 neg maxi mum vol une size. Thus, in this
exanple, we'll be partitioning the drive into 2 30 neg vol unes.

[ None of the follow ng paragraph matters to you unless you're running a CVS
SCSI card. (Why are you?)]

The CMS card has 6 banks of 8 pairs of junpers to control Device |ID (DI D)
Host ID (HID), Partition Starting Point and Size (PS1 and SzZ1) for the first
partition and Partition Starting Point and Size (PS2 and SZ2) for the second
partition. Since we set our drive to a device ID (DID) of zero, none of the
pin pairs should be junped. To select a host ID (HID) of 7, the first 4 pin
pairs (1-4) should be junped and the last 4 pin pairs (5-8) should be open
Qur first partition will start at a | ocation of zero and be 30 neg in size, so
the junper settings for PS1 should be all open (none junped) and SZ1 should
have junpers ONLY on pin pairs 1, 3, 4 and 5 (pin pairs 2, 6, 7 and 8 should be
open). The second partition will begin at |ocation 30 and be 30 negs in size,
so the junper settings to acconplish this are PS2 should have a junper ONLY on
pin pair 4 (all others are open) and SZ2 should have junpers on pin pairs 1, 3,
4 and 5 ONLY (2, 6, 7 and 8 are open).

Having set the card for the correct configuration, insert the card into an
open slot in your Apple // (6 or 7 is preferred), connect the short ribbon
cable coming fromthe card to the back of the // at an open panel in the back
pl ate. Connect one end of the heavy- shielded cable supplied with the host
adapter card to the DB-25 connector at the back of the Apple and the other end
to one of the two (either one) DB-25 connectors on the back of the Apple Hive
case. Make sure all connections are secure. Plug the hard drive power cord
into a wall socket and turn the hard drive ON using the OV OFF switch on the
front of the Apple Hive case. Put the utilities disk supplied with the host
adapter card into your floppy drive and boot your conputer.

Bef ore you can use your hard drive, you nust performtwo tasks. One is
the "l ow level" formatting of the disk surface itself. The software to do this
is supplied on the CMs utilities disk that comes with the Host Adapter card.
The other task is the ProDOS formatting of the drive, which is done after the
low | evel formatting.

[On a Ilgs, you can use Advanced Disk Utility to format this drive. The
Chi nook SCSI Utilities are a great set too, and there's SCSI. Hacker and
HDFormat in the public domai n/shareware world. All are good. On a RanFAST
SCSI interface, all the formatting/partitioning software is on the card.
Anot her reason to use it!]

Use the CMS Utilities Disk to |lowlevel format the new drive surface.
This will take several mnutes to perform [This will take a helluva long tine



to performon a very large drive!] Wen done, it is an excellent idea (not
really an option in my opinion) to run the test procedure. This test procedure
performs read/wite activity on each and every bl ock on the disk surface
repeatedly until you stop the test. It takes quite a bit of tine to do one
"pass" - that is, to read/wite/verify every block on the disk - and it is
recommended you let this procedure do several passes. Take the time to do
this, since the procedure will mark as "unavail abl e" those bad bl ocks it finds
and this will prevent you fromloosing valuable data in the future. Don't
worry if your systemturns up several bad blocks - hard drives all have bad
bl ocks, and thus the manufacturers allow extra tracks on the disk for
repl acenent bl ocks.

After the test for bad bl ocks has been performed, you can exit the
utilities and you're ready for the last step in preparing your hard drive for

use: the ProDOS formatting. | use Prosel's CAT.DOCTOR utility exclusively
(nore on this later) but any utility which allows you to ProDCOS format a disk
will do. [Do this no matter WHAT you low | evel formatted the drive with, just

to be safe!]
Run your ProDOS format utility and select S6D1 (assum ng your hard drive host
adapter card is plugged into slot 6) for formatting. You will see that this
takes less than 2 seconds to performi Next, select S6D2 for formatting.
Renenber, we had to partition the drive into 2 30 neg vol unmes, and these are
mapped as Drive 1 and Drive 2 in the slot in which your host adapter card is
pl ugged into. You can nane each of these volunes with any valid ProDOS vol une
nane, such as /HARD1 and /HARD2.

Congratul ations! Your hard drive is now fully ready to use.

Where Do | Order Fronf

In addition to the vendors that | have purchased from there are severa
ot hers advertising in Conputer Shopper. Here is a list, by no nmeans
exhaustive, of some of the dozens of vendors selling various hardware you'l
need:

Hard Drives International (1-800-234-DISK) is an extrenely reputable firm
dealing ONLY in hard drives. HDI provides near rock bottom prices, usually
delivers quickly (if itemis not out of stock), and provides a full technica
support team Here are prices for sone of the nmore popul ar Seagate and
M ni Scri be drives, as advertised in Conputer Shopper February 1989:

[Prices renoved here, as they were from 1989, and no | onger current.]
Conmput Ability (1-800-558-0003) offers rock bottom prices:
[ Samre here...]

Tulin Corporation (1-408-432-9025) provides an excellent case - sturdy and
quite attractive - in the Apple Hive. The Apple Hive cases cone conplete with
power supply, fan and ALL internal hardware and cabl es necessary - you only
need to buy a drive. They also now provide "kits" including everything (except
the SCSI host adapter card) needed:

- Apple Hive with 30 watts power + fan $119
- Apple Hive with 60 watts power + fan $169
- 30 neg SCSI Drive Systemw Formatting Software $425
- 40 meg SCSI Drive Systemw Formatting Software $489
- 61 meg SCSI Drive Systemw Formatting Software $529

SCSI Drive Systens do NOT include host adapter card
* Each Seagate SCSI drive (STxxxN) requires 12.5 watts power
so the 30 watts Apple Hive will sufficiently power two
hard drives.



Har dTi mes (1-408-452-1929) offers an inexpensive alternative to the Apple
Hive case by Tulin. The HardTines case ($79) features a fan, 50 watts power
supply, brackets, roomfor 2 half-height or 1 full height drive and roomfor a
controller. (*Note: the Seagate STxxxN drives contain a SCSI controller
enbedded within the drive and do NOT require an external controller board.)

CDA Conputer Sal es (1-800-526-5313) is an excellent source of SCSI host
adapter cards, both CMS and Apple. Both brands run approxi mately $115. CDA
provi des excellent service and is reliable and priced conpetitively.

Alternative Life Styles

You do NOT absolutely need to get a hard drive nechanismw th SCS
enbedded. Adaptec markets controller cards which allow you to use MFM or RLL
hard drives off an Apple SCSI host adapter. The basis for this card (Adaptec
4000 series) is that the card is positioned between the drive nechanismitself
and the host adapter card in the link. The non-SCSI drives generally can be
had for about $80 less than their SCSI counterparts, but then you need to shel
out approximately $100 for the Adaptec card; its therefore usually cheaper, and
a whole lot neater, to sinply obtain a SCSI drive. But if you' re |lucky enough
to obtain a non-SCSI drive for free, you can indeed use it with the proper
Adaptec card. Hard Drives International is the best source of infornmation on
the Adaptec cards, so give thema call

Warren T.

One of the nost inportant questions (after "What is the price?") is "Wat
kind of warranty do | get?" Most people are afraid to assenble their own
vanilla hard drive for fear that, unless they purchase a desi gner nanme brand
drive, they will be left out inthe cold in terns of warranty. Not so. Seagate
warranties all their drives for a period of 1 year; other manufacturers offer
simlar warranties on their hard drives. |If you don't particularly like
dealing directly with the manufacturer, some vendors, such as Hard Drives
International, will provide a limted coverage in addition to that offered by
the manufacturer - sinply return the defective drive to themwi thin a certain
period of time and they will replace it. After that, you must go directly to
t he manuf acturer.

What about the case? Well, the case is a non-nmechanical item and short of
havi ng an el ephant stand on it or backing your pickup truck over it, there is
little that can go wong with the case itself. The internal power supply and
fan are sonething el se, though: they are electronic conponents subject to wear
tear and failure. Tulin, for exanple, warranties their power supply and fan
for a period of 6 nonths. |[If you decide to go with the HardTi nes or other
brand case/ power/fan, ask about the warranty BEFORE you purchase. Should your
fan and/or power supply unit go out after the warranty expires, you can al ways
purchase a brand new replacenent part inexpensively. For exanple, replacenent
power supplies run $35-3$50, and since you are saving approxi mately $300 by
bui | di ng your own hard drive to begin with, that savings can purchase a | ot of
new repl acenent parts before you "break even".

M ss A. Laney

If you opt for the HardTinmes or other brand case, other than the Tulin
Apple Hive, you may be faced with needing to order a cable or sone other
i nternal hardware. Before you ask, tell the vendor exactly what you'll be
using the case for and ask what internal hardware (cables, brackets, etc.) is
provi ded and what is not provided (and thus what you will need to secure



el sewhere). 1In this sense, the Tulin Apple Hive is the easiest, npst
hassl e-free case to get. [Agreed, but perhaps not the cheapest.]

In case you find the need to nake your own cable, | provide the pinouts
bel ow. Seagate provides a short 50 line ribbon cable, term nating at both ends
in a 50-pin connector. Thus, you may need to make (or otherw se obtain) a
heavy- shi el ded cable going from50-pin at one end (drive end) down to DB-25 pin
at the other end (conputer host adapter end). |If you're not good at sol dering,
or sinply faint-of-heart, Mytech (1-800-527-7435) m ght be able to provide you
with exactly the cable you need at extrenely reasonabl e prices.

The Hone Brewed External SCSI Cable
The pinout needed for the SCSI external cable (host adapter to drive) is

as follows:

Actual Pin Views

From To
DB- 25 mal e 50- pi n connector \ /
-------------------------- \'1 2 3 4 5 6 7 8 9 10 11 12 13/
1 48 \ 14 15 16 17 18 19 20 21 22 23 24 25/
2 42 \ /
3 sc
4 40 |
5 38 | 1 2] NOTE: all odd pins are
6 36 | 3 4| grounded on a SCS
7 1* | 5 6| 50- pi n connection
8 2 | 7 8
9 1* |9 10
10 8 |11 12|
11 12 | 13 14|
12 14 | 15 16|
13 16 | 17 18]
14 1* | 19 20|
15 46 |21 22
16 1* | 23 24|
17 32 |25 26
18 1* | 27 28
19 44 |29 30
20 18 |31 32
21 4 | 33 34|
22 6 | 35 36
23 10 | 37 38
24 1* |39 40
25 NC |41 42
| 43 44|
NOTE: 1* inplies a connection to | 45 46
1 or any other ODD pin/wre | 47 48
(which is GRND) | 49 50

Apple Il SCSI Card: Spec Sheet
| believe this spec sheet is directly from Appl e Corporation, but can not
state that for sure. It is sonething |I pulled fromone tel econmunications
servi ces but long forgot which one. [This is for the older Rev C SCSI card]

I. Technical Specifications

A. Har dwar e:



5.

Provides an electrical interface between external SCSI devices
and the CPU

Provi des the address and control lines required by the Apple
Il1"s mcroprocessor for accessing and controlling the SCSI chip
and Smartport firmware.

NCR 5380 SCSI IC
a. I nplenments SCSI bus
b. 5380 data sheet in Chapter 2 of the hardware technica
ref erence manua

O her circuitry to interface the 5380 ICwith the Apple Il CPU
control signals

RAM

-- 8 banks of 1K

-- Accessed with special logic circuits

-- Used for status of devices at SCSI bus initialization
(including the status of the Apple Il SCSI card itself)

ROM

-- 8 banks of 1K
-- Accessed with special logic circuits
-- Used for storing Smartport firmware

Interface: 25-pin SCSI connector

B. I nput/Qutput:

Parall el transm ssion

1. Two nodes for data i/o operations:

a. PDMA (pseudo- DMVA)
-- default
b. Bl ock Move
-- only supported by 65816 CPUs
-- nmust be enabl ed by the application

2. Maxi num storage area under ProDCS: 32 negabytes

C. Firmwvare: Smartport program

converts the mcroprocessor conmands or calls issued by CPU to
format conpatible with external SCSI devices

i ssues calls to the microprocessor to give it the status of the
external SCSI devices and allow the CPU to control their
operation

Commands supported: STATUS, READ BLOCK, WRI TE BLOCK, FORMAT,
CONTROL, INIT, OPEN, CLOSE, READ, WRI TE

Boot capablility with Autostart ROM when you install the card in
the slot with highest priority, which nay depend on the
operating environnment

-- When Smartport does not find the SCSI device capabl e of
booting the system Snmartport returns control to the



environnent of the Apple Il and the boot search continues
through | ower-priority slots.

D. Electrica
1. Voltage requirenent: 4.75 to 5.25 volts DC
2. Power consunption in mllianps ()
a. Standby: 340 ma
b. Operating: 390 ma
E. Environnmenta
Degr ees
Cel si us Fahr enhei t
1. Anbient tenperature: 10 to 40 50 to 104
2. Relative humidity: 20 to 95 percent (noncondensi ng)
1. System Configuration
A. Cable: Apple SCSI System Cabl e
B. One or nore SCSI-conpati bl e peripherals
-- Can be a high-speed printer interface
1. Dai sy chaining

-- Apple I'l with the card in slot 5 and no card in slot 2,
except a card for a serial printer or nodem

a. Running ProDCS 1.2: 4 external devices
b. Running ProDCS 16: 7 external devices

C. Additional SCSI system conponents as required:
1. Cabl e Ternmi nator
2. Peripheral Cables
3. Cabl e Extenders

-- Maximumtotal length of cables: 20 feet (6.5 neters)

I nportant: Read the manual for the Apple SCSI Cable System
before trying to connect any devices

D. Conputer with disk drive

-- Apple I'1GS

-- Apple lle

-- Apple Il Plus

-- Card fits into standard slot to connect to Apple Il Interna
bus for Apple Il standard I/O and control (Slot 3 reserved for

80 col umm capability)

| |
| Contributed by: K. Buchholz & The Washi ngton Towne Crier BBS 201- 689- 3649

I I
| This updated version of VanillaHD by the sysop of the Bl oom County BBS

| (Which is running on a honme-built 155mb Wen hard drive!) |



You CAN do this yourself! [If | can help, contact me at the BBS or
on Anerica Online: AFC GaryG Good | uck!

For the finest in PD, Shareware, and Denos, Call the County!
Bl oom County (313) 582-0888 - 3/12/24 - 24Hrs - PC Pursuit via /M DET 12/ 24

I
I
I
I
I
|
| The Bl oom County BBS..."The reason you bought a nodenf (tm
I




