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CSC’s corporate beadquarters is located in Sunnyvale, California. This location puts CSC at the
epicenter of the latest developments in data storage technology.
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About CSC
CSC was founded in 1986 by our president, Martin Bodo. Since then, we’ve grown consistently by
providing the best customer service in the industry. Our mission is to offer quality data storage
products available and to back them up with professional service and support.

We’re proud to employ the most technically
qualified individuals in the data storage
industry.
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Our in-house technical service center
provides free lifetime technical
support for bardware customers.

Corporate Systems Center proudly services
the entire digital data storage market, from
manufacturers to end users.




PCI WIDE SCSI-Ill CONTROLLER

UNIVERSAL SCSI CONTROLLER

« ASPI™, DOS, 05/2", Windows ‘95 and NT" drivers included
+ An ideal match for fast Pentiums and Windows ‘95
+ Supports both Wide and Narrow SCSI drives
« FLASH BIOS option permits upgrade to SCSI-I software features
« Automatic termination eliminates data errors
You asked for it — we built it. The PCI bus is a perfect performance match for Wide SCSI-111. Take advantage of these
new standards and get twice the data rates of SCSI-II. Connect up to fifteen Wide drives to your fileserver and get
double the performance of standard SCSI-II drives. This card is ideal for disk intensive fileservers and Audio Visual
workstations which operate several drives concurrently.

You want maximum system performance with the fewest headaches. Now, existing, inexpensive SCSI-II drives can
share the bus with Fast & Wide SCSI-IIL Get it all — compatibility, ease of installation, and FastCache™ performance
with Fast & Wide SCSI-IIT transfer rates.

Drive transfer rate: 20MB/sec; Bus transfer rate: 133MB/sec. Call us today for a free price comparison guide
including Fast & Wide SCSI-INI hard disk drives and other storage devices.

CSC FASTCACHE" PCMCIA CONTROLLER

CSC’S FASTCACHE™ PCMCIA SCSI-ll o
ilabl a SEn

« Fastest PCMCIA controller available B e sCst-i! |

« ASPI™ Compliant. CD-ROM and hard disk drivers included P

3.3MB/sec Sustained Data Transfer Rate; 10MB/sec Burst Rate

Full, high performance Windows ‘95 and 05/2 Warp™ drivers are included

Supporis Windows 3.x, Windows for Workgroups, DOS, and 05/2

Includes Cable and Software — Compare and Save

Upgrade your notebook to Fast SCSI-IL. The CSC FastCache™ PC Card slips into your PCMCIA slot and brings your
notebook all the power of CD-ROM, DAT, optical, and Fast SCSI-II hard drives. This controller is ASPI compliant and
includes free CD-ROM and hard disk drivers.

Using PCMCIA is the only way to add CD-ROM with acceptable performance. The PCMCIA Fastcache Card is fully
format compatible with most other SCSI cards, so you can share peripherals with your desktop. Made in the U.S.A.
Call today and connect any SCSI device to your notebook.




CSC FASTCACHE"X10 FLOPPY

ADVANCED FEATURES

« Accelerates floppy performance up fo 10 times
» Transfers data instantly using 1.5MB cache

« Duplicates disks in less than 15 seconds

« Complete kit indudes drive and controller

« Now includes motorized disk eject

You purchased high end Pentium performance. The video and SCSI accelerators work great. But you could die
frustrated waiting for the floppy drive.
Slip the new FastCache X10 into your system and hold on. A separate microprocessor and 1.5MB RAM cache now
control your floppy. You can boot faster from a floppy than from a hard drive. Your floppy drive is finally useful. OWPATIB

Transfer data instantly. Duplicate disks in seconds, not minutes. Install large applications instantly. The CSC K N'I' 2
FastCache X10 runs applications up to 10 times faster than normal drives. E ;
The FastCache X10 is designed for people who can’t afford to wait. Try it risk free for 15 days. Call us today. X 4.0 §
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AK47 ISA SCSI-Il CONTROLLER

ADVANCED FEATURES

o True FAST SCSI-Il T0MB/sec burst transfer rate

« Sustained transfer rates reach 3-4MB/sec - depending on processor and ISA
hus speeds

+ On hoard floppy controller supports 4 drives, including 2.88MB units and
“fust Hloppy tapes”

» Includes floppy cables, internal SCSI cable, update and ASPI, Windows ‘95 and
Windows NT* driver software

« Easy plug and play installation in any standard 16 bit slot
* Free software upgrades from the (SC BBS AT

°
o
Connect any IBM compatible system to the world of CD-ROM and Fast SCSI-II drives. You’ll get maximum SCSI disk £ K
system performance without headaches. CSC’s proprietary “hyper-FIFO” design and industry standard drivers make "0%4. S
this card compatible where others fail.
Strong termination and power protection eliminate cabling problems and offer maximum reliability, even with up
to 7 drives attached. The optional caching drivers accelerate CD-ROM performance to hard disk speeds.
Flash BIOS lets you add additional SCSI features with free software updates from the CSC BBS.




UNIVERSAL DRIVE DUPLICATOR

COPIES TO AND FROM ANY DRIVE:

o SCSIL, SCSI-II, or SCSI-NI disk drives
(D-ROM players and (D-R recorders
Erasable Optical Carfridges

DOS and 32 bit NT compatible files, even on file servers
IDE, MFM, RLL, or ESDI drives
Now supports SCSI tape drives

Easily copy an entire hard drive or CD-ROM. Using standard drives, you can instantly copy an entire disk, including
operating systems, directories, files, simply .. .everything. Make fast backup copies of CD-ROM software using
CD-R drives. Instantly format drives for PCs, Sun, SGI, and UNIX workstations.

Dealers and system builders can save hours of time by preinstalling software on one drive and then using that

drive as a master for rapid duplication. Users can back up and restore data from CD disk, M/O optical disks, or (OWPATIR ,
even DOS compatible files. $ N'l' %
CSC’s new menu driven duplication software saves MIS professionals hours every day. Fully install standard £ ]
configurations over a network using the DOS file compatibility mode to create master image files on your server. %, 4.0 $
Any data is fair game for the FastCache duplicator. Data is precisely duplicated on a byte by byte basis. Y 3 50
Exact copies result.
yg W Ty, o

WINDOWS ‘95 TAPE BACK UP

MAXIMIZE YOUR SCSI PERFORMANCE

« Universal SCSI device support including 4mm, DAT, 8mm, Exabyte, /4", DLT, autoloaders and
others not supported under Microsoft backup

» Easy to use - Fast menu driven interface shows files on disk and tape
« Automatic selection of files which require backup
« True 32 bit performance and reliability

You made the right choice with Windows ‘95. Now get powerful multitasking tape backup and
restore protection. FastCache™ backup is your high performance backup and restore solution. Get
full compatibility with SCSI devices not supported by Microsoft Backup™. Protect your data from
accidental deletion and system crashes with fast, efficient backups.

Installation is automatic. Backup operation has never been simpler. A clean graphical user interface shows
files on tape and disk for easy selection.




SCSI MECHANIC™ FOR WINDOWS ‘95 AND NT

MAXIMIZE YOUR SCSI PERFORMANCE

» Low level format drives, opfical cartridges & tapes — reassign defective sectors
manually or automatically
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Verify drive performance and data infegrity

Clone drives — including Windows ‘95 and NT operating systems

Read manufacturers’ information and mode settings

Easily change drive modes and cache settings

Windows ‘95 and NT are great operating systems. But it's tough to manage servers and
workstations without good SCSI utilities. Get the new Windows ‘95 SCSI utility pack from
CSC. All the features Microsoft left out are now yours.

Control disk drive “mode pages” to increase efficiency and change cache parameters.

Read the manufacturers’ information and mode settings. Verify drive performance and data (OMPATIg,
integrity with efficient surface scans. Clone entire hard drives - including Windows ‘95 and NT operating systems K NT ’%
and files. Automatically reassign bad sectors for data security. £ ;
This true 32 bit software is designed specifically for Windows ‘95 and NT. Call CSC today and maximize your 2 4 N é§
Windows ‘95 SCSI performance. Wy g

CD-ROM DUPLICATOR

QUICKLY COPY CD-ROMS

« Sustained reading speed 4X - 600KB/sec

« Sustained wrifing speed 4X - 600KB/sec

+ Both drives operate concurrently for top performance

» System includes controller, drives, software and blank disk

PCl controller, cables and terminator are incuded

Use your PC to copy CD-ROM disks in minutes. Make software backups on rugged, permanent media. Produce
disks quickly and economically for distribution. No mastering software or multimedia experience is required.
Everything you need is included. You get a complete external system with two matched drives: a 4X/6X CD-ROM
reader/writer and an A/V certified 700MB SCSI drive. The CSC FastCache duplication software and controller take
advantage of both, operating them simultaneously to automatically duplicate disks in minutes. You can even transfer

CD images to and from hard disks or optical cartridges. (OWPATIR
Plug the controller card in any Pentium PCI slot, connect the external unit, and you'll be up and running out of s NII- 2,
the box. Software and hardware are matched for compatibility and top performance. s :
4.0 §
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DISK ARRAY ENCLOSURES

SCSI SERVER TOWER

+ Holds up to 8 SCSI drives
« Solid steel case with dual cooling fans and microfiltering

Ideal for LAN servers

Up to 2 SCSI ports and up to 8 ID switches, optional

Holds any combination of half or full height 5.25” drives

Custom cabling to meet your specifications

CSC is now delivering the ultimate SCSI enclosure. Up to eight half height SCSI hard,
CD-ROM, optical, and tape drives can be configured to your specifications.

Whether you need a network storage subsystem, an external SCSI drive case, or a
full-blown disk array, CSC has it. We'll custom build it complete with the drives of your choice for free,
when drives and tower are purchased together.

A professionally designed micro-filtered air cooling system featuring dual forced air fans protects sensitive
optical and tape drives.

CD-ROM TOWERS

NETWORK CD TOWER

» Access data immediately with seven drives on line simultaneously
Ideal for Novell, 05/2, Banyan, and NT network servers
Includes dual cooling fans for long term reliability

Full SCSI-11 command set for software compatibility

Heavy duty enclosure and 300 watt power supply

You demand top network performance. Don’t even think of using CD changers on a
network. With a heavy load of multiple users, changer performance is just too low.
A heavy duty network CD-ROM tower from CSC is your solution. With seven drives
on line simultaneously, your workstations will access data immediately. The custom \\m
manufactured, solid steel disk array enclosure with microfiltered fans ensures long term, T
reliable operation. This system is chosen by government, military, and educational institutions.
Call today for your complete seven drive subsystem, ready to plug and play on your file server.
Custom configurations are also available.
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HISTORY OF DISK DRIVES

he magnetic recording technology used in today’s disk drives can

be traced back to around 500 B.C. when the mineral magnetite
was discovered. Magnetite is the naturally occuring magnetic material
that was first used in compasses. Alchemists in the first century B.C.
discovered the first magnetic compasses when they noticed that load-
stones hung from a string always pointed the same way.

Several hundred years later, the connection between electricity
and magnetism was discovered. Early scientists noticed a that a com-
pass needle was deflected when it was put near a wire carrying elec-
tric current. It was in this era that magnetic technology was pio-
neered by experimental geniuses like Danish physicist Hans Christian
Oersted and English scientist Michael Faraday who discovered the
principles of electromagnetic induction.

The first practical magnetic recording device was the
Telegraphone patented in 1898 by Danish telephone engineer and
inventor Vlademar Poulsen. The Telegraphone was a crude audio
recorder using a stretched magnetized wire. The Telegraphone attract-
ed considerable curiosity when it was first exhibited at the Exposition
Universelle in Paris in 1900.The few words that the Austrian emperor
Franz Josef spoke into it at that exhibition are believed to be the ear-
liest surviving magnetic recording.

As World War I approached, the German war effort assumed lead-
ership in magnetic recording technology. The German firm AEG was
the first to use plastic strips (tape) for magnetic recording. The
Germans put magnetic recording to its first military application on
submarines. Secret communications were recorded on crude reel to
reel tape recorders at slow speeds. The tapes were then played back
and retransmitted at high speeds to prevent Allied interception. The
receiving station used another tape recorder to reconstruct the mes-
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sages. By World War II the Germans had perfected the recording tech-
nology and manufactured high quality reel-to-reel tape recorders
called Magnetophons. These tape recorders were nearly identical to
today's high quality audio tape recorders.

In 1945 an American Signal Corps soldier, John T. Mullin, sent two
of these captured machines home to San Francisco. The analysis of
these units by American engineers at Ampex Corporation in Redwood
City lead to the development of the Ampex Model 200 in 1948. The
Model 200 was the first magnetic recorder to be manufactured in volume
and used commercially. The American Broadcasting Corporation had
provided some of the
financing for the Ampex
recorder project, and was
the first to use them in
broadcasting the Bing
Crosby Show in 1948.
This same technology is
used in today’s high reso-
lution audio, video and
digital tape drives.

Reel to reel tape recorders and Hollerith punch cards were the
main storage devices used in early computers. Paper Holerith cards
and paper tapes were used to perform initial program loading when
early computers were first powered up. Paper tapes were popularized
by the Teletype Corporation who added paper tape readers and
punches to many of their Teletype terminals. Paper tape remained
popular for over 20 years, lasting until the early 1970's. It took the
convenience and erasability of floppy disks to eliminate paper tapes.

In 1952, IBM, realizing the need for a random access method of
data retrieval with faster access than magnetic tapes, sent Reynold B.
Johnson to San Jose, California to head up a magnetic recording
research team. Johnson was convinced that a disk based system was
the way to go, but other engineers advised him to abandon the pro-
ject. Following his intuition, Johnson designed the first commercially
successful digital disk drive. In 1956, IBM announced the Model 350
RAMAC (Random Access Method of Accounting and Control). It was a
quantum leap in disk technology for its time. The RAMAC stored 5
megabytes of data on fifty 24-inch disks, spinning at 1200 RPM, and
had an access time of 600 milliseconds. The resulting data transfer
rate was .10 Mbits per second. Compare that to the 25 to 80Mbits per
second data rates typical today! The popular name for this huge stack
of disks at IBM was the "baloney slicer".
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In 1955, realizing that magnetic recording density was severely lim-
ited by the number of linear stripes (tracks) on the tape, two brilliant
engineers at Ampex Corporation, Charles Ginsburg and Ray Dolby,
developed the helical scan recording system. Their ingenious scan-
ning system uses a tiny spinning magnetic head with tape wrapped
around it in a spiral. This design ;
packed recording tracks much
more tightly onto the tape than
was previously possible. The
helical scan recording tech-
nique provides an extremely
high recording density with a
single small head. Helical scan
recording is now used in every
video recorder (VCR), Digital
Audio Tape drives (DATSs), and
all high capacity tape backup
drives. I have read with
respect several documents
authored by Ginsburg and
Dolby at Ampex. These engi- B EH
neers deserve more credit for their brilliant invention of the mecha-
nisms and recording techniques copied in every modern VCR.

In 1961, IBM pushed disk data storage ahead by announcing the
1301 Disk Storage unit that used aerodynamically shaped recording
heads that "flew" above the surfaces of the spinning disks. This
enabled roughly 10 times as much information to be packed in each
square inch of disk surface. This head design would eventually
become the "Winchester disk drive".

The next year, IBM announced the 1311 Disk Pack unit which
helped speed the end of the punched card era by providing removable
and interchangeable "disk packs" containing six disks protected by a
transparent plastic "cake cover." Each disk pack could store roughly
as much data as 25,000 punched cards. Magnetic disks were finally
becoming a practical storage medium for computers.

During 1964, my parents made the mistake of conceiving Martin
Bodo. Little did they know how much trouble 1 would eventually
cause them. My early fascination with computers would ultimately
place Corporate Systems Center (CSC) at the forefront of magnetic
data storage technology.

In 1967, IBM assigned David L. Noble to head a research team to
develop a convenient storage medium to store and ship microcode. In
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1969 several engineers left the project to join Memorex. Memorex
soon became an industry leader in magnetic media technologies, disk
drive manufacturing, and magnetic media production.

In 1970, IBM announced the 3330 Disk Storage Facility which was
the first disk storage product to use an electrical feedback system
called a "track-following servo" to control a "voice coil" motor that
could quickly position recording heads at desired positions over the
disk. This combination provided better response time, higher track
density, and more reliable operation than was previously attainable.
Twenty years ahead of its time, this closed loop track following servo
technology would eventually be used in every large capacity disk
drive.

In 1971, the first “diskette” was produced by IBM as an ICPL (Initial
Control Program Load) device. It was called the Minnow and was an
8-inch read-only model that stored 81,664 bytes. It caused paper tapes
to become obsolete almost overnight.

While IBM and others were developing disk technology at home in
America, Japanese companies like Sony and Japan Victor Corporation
JVC) were making rapid advances in consumer VCR technology. By
the early 1980's, the Japanese had a lead in helical scan tape drive
manufacturing technology that the US could never overcome.

In 1973, the first read-write floppy disk, the Igar (IBM 33FD),
which stored an incredible (for it’s time) 242,944 bytes - started ship-
ping to customers. The original code name of the read-write disk was
Figaro, but the initial f and final o were removed as a symbolic removal
of "fat" and "overhead". Memorex was the first company after IBM to
produce floppy disk products and soon became a strong competitor
in this field. :

Also in 1973, IBM announced the 3340 Disk Storage Unit, which
featured an ultra light-weight recording head that could "land" on and
"take off" from a lubricated disk while it
was still spinning. This eliminated the
need for a mechanism to raise the heads
off the disk surface before stopping; sub-
stantially reducing the cost of manufac-
turing. The 3340 also contained two spin-
dles, each with a storage capacity of 30
million characters. Referring to this
arrangement as a "30-30", engineers were
reminded of the famous rifle and called
their creation a "Winchester" file. This

term became an industry standard to

© CS5C 1996



Corporate Systems Center (408) 743-8787

identify this "floating head" design.

In 1975, IBM announced the 3350 Direct Access Storage Device,
which marked an extension of Winchester technology and a return
from the removable disk pack to fixed disks, permitting higher record-
ing densities and lower cost per bit for on-line storage. The 3350
could store data at a density of more than 3 million bits per square
inch, an increase of more than 1500 times the density of the RAMAC.
By this time, competitors were catching up. Several companies,
including Shugart, Magnetic Peripherals Incorporated, and PerSci were
about to introduce competitive floppy disk drives.

In 1976, the success of the 33FD floppy disk led to the develop-
ment of the 43FD using a dual-head drive, that could store 568,320
bytes. This was followed a year later by the double-density, double-
sided, 53FD using MFM encoding and a capacity of 1,212,416 bytes.
By 1977, nineteen companies were manufacturing floppy disk drives
in the United States and MFM had become the encoding method of
choice.

In 1979 Seagate Technology was founded and was the first compa-
ny to mass produce an affordable hard disk drive (the 5 Megabyte
ST506). Seagate has become the largest independent manufacturer of
hard drives, having shipped over 50 million units to date.

I was a runny-nosed high school sophomore in 1979. While IBM
was inventing thin-film recording heads, I was content with my first
5.25" 160K floppy drive. I was hooked, but I didn't know it.

The data storage industry exploded in the early 1980's with the
help of brilliant engineers who had business sense. Alan Shugart made
the floppy disk the standard for data interchange and floppy drive
sales soared. By 1982, hard disk drive sales had exploded and form
factors were shrinking from 14" disks to 8" disks. The 5.25" form fac-
tor made popular by Seagate's ST506 was now an industry standard.

When I graduated from college in 1986, 1 made a living by modify-
ing Alan Shugart's Model 712, 5.25" 10 megabyte hard drives so they
would hold 20MB. 1 was starting to understand the equation for suc-
cess in the hard drive industry. It was simple:“Provide the Most Megs
in the Smallest Size for the Least Bucks”. I saw an opportunity for a
company that would initially provide repair services for disk drives.
CSC was born in 1986.

In 1989, IBM announced the 3390 Direct Access Storage Device,
which could store as much as 21.5 billion characters in each storage
unit -- the same capacity as its predecessor, the 3380 Model K, but at
an increased density that required only one-third the floor space.
Gosh, it weighed only 800 pounds!
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As sales of Apple Computer's Macintosh line of personal comput-
ers began to grow, the industry was introduced to the idea of using the
Small Computer Systems Interface (SCSI) as a standard port for desk-
top PC peripherals. SCSI at this point was basically a glorified 8 bit
parallel port. But SCSI would eventually grow into one of the most
popular standards for both low performance PC and higher perfor-
mance workstation disk drives! Like the IBM-PC, SCSI caught on like
crazy because it was hardware with software standards included.

In 1990, Conner Peripherals in partnership with Compaq comput-
ers created and made popular both the IDE interface and the 3.5" hard
drive form factor. An enormous volume market for IDE drives grew in
the next few years as IBM compatible desktop systems grew in popu-
larity.

By 1990, there was not one American company left producing helical

scan tape recording mecha-
nisms. The Japanese con-
quest in consumer electron-
ics was about to pay off.
Soon, all helical scan digital
tape recording mechanisms
for computer technology
would come from Asia. In
addition, the American loss
of consumer audio manu-
facturing technology

would cost US companies

dearly. All digital CD-ROM disk drives based on this technology would
now come from Japan and the Orient.

In 1991, we designed our first caching disk controllers at CSC.
These cards would eventually sell by the thousands, as the size of CSC
continued to double yearly.

In 1991, IBM created another first in drive technology, the MR
head. IBM's 9340 drive became the first IBM disk to use magneto-resis-
tive recording-head technology, and IBM could now boast of bit den-
sities of >100Mbits per square inch.

In 1992, improvements in mechanical alignment and media boost-
ed the capacity of standard diskettes to 2.88MB and "ZIP" diskettes to
100MB. Maxtor Corporation announced the "Magic" MXT series of
disk 3.5" disk drives with capacities over 1GB and access times under
8ms. 5.25" disk drives were available in 1994 with over 8GB of for-
matted capacity.

As we write the update to the Hard Drive Bible, it is now 1996. It's
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hard to predict the future, but I'll be glad to share a few thoughts on
the data storage industry.

Compaq will soon ship Floptical drives with 120 MB capacity in a
standard 3.5" form factor. I'm not sure what industry standards will
develop, but other than "floptical" drives, I don't see much future for
the floppy disk industry. Read the chapter on CD-ROM for more
insight. CD-ROM and recordable CD-R drives revolutionizing software
distribution.

The hard disk industry, on the other hand, is moving faster than
ever. Volurnes are huge while only a few manufacturing companies are
staying profitable because of the intense competition. Technology is
advancing faster than ever. My friends and I used to talk about "mini-
mono" disk heads. Then it was "micro-sliders" and even "nano-sliders".
Today we had a nerd's lunch and talked about "pico-sliders" that fly at
4 millionths of an inch above the disk. As far as I'm concerned, that
should be called "contact recording"!

Will hard drive sales continue to grow? To be honest, there are
some potential challengers for hard drives. Optical, and Flash tech-
nologies are improving. You can bet our friends at Intel hope Flash
will kill hard drives. But our friends in Japan working on DVD optical
disk drives feel that optical drives will win out in the long run. My
opinion is unchanged. For the last ten years, I've had people tell me
that something better will replace hard drives. Every time there's a
technical advance in Flash or optical drive, there's a corresponding
advance in magnetic disk drive technology. Hard drives are here to
stay. As magnetic, optical, and semiconductor technologies advance
together, hard drives continue to offer more storage for less money,
with a better access time. Each technology has it's distinct advan-
tages, but the magnetic recording technology used in hard drives is
simple, mature and easy to manufacture. Hard drives will remain prac-
tical for several more years at least.

In 1996, a major disk drive merger took place between Seagate and
Conner Peripherals. I take my hat off to Alan Shugart, CEO of Seagate
Technologies for that accomplishment. Seagate has a broad line of
products from 8" drives to PCMCIA FLASH memory. They're quick on
their feet and poised for the future.

But the majority of disk drive manufacturers continue to loose
money! This is the largest potential problem facing the data storage
industry: price competition. Severe price competition is forcing many
companies to abandon research efforts and concentrate on high vol-
ume, low-tech products. Only the lean, high tech companies will sut-
vive the competition.
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Some feel that magnetic recording technology has begun to give
way to optical technologies. I agree that optical technology has now
become affordable and reliable enough to replace magnetic drives in
some selected applications. In the past few years, optical recording
techniques pioneered by the Japanese in consumer products have
developed to the point where optical drives are manufactured at rea-
sonable costs. Many companies like Hitachi, Sony, Ricoh, and
MaxOptix do a brisk business selling fast, reliable, low cost optical dri-
ves. I feel that the compelling advantage behind optical media is
removability. Cartridge hard drives and hard drives with removable
HDA's are not as large or convenient as optical media. The market for
erasable optical drives will continue to grow, but hard drives will
remain the best choice for non-removable applications.
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BASIC DRIVE OPERATION

1l disk drives perform three basic functions. They spin, seek, and
Atransfer data. The disks inside a hard drive are mounted and rotat-
ed by a motor normally located in the center of the disks called the
spindle motor. The read/write heads are held and moved in a head car-
riage that usually also holds the preamplifier electronics. Disks and
heads are stacked vertically on the spindle motor, and the head stack
assembly is positioned on-track by a servo system.

Raw read data flows from the preamplifier and is encoded and
decoded by the drive electronics. The heads read and write this
"encoded" data to the disks (media). Data encoding and decoding cir-
cuitry is designed to pack as much information as possible into the
smallest area. Read/write circuits move the encoded data to and from
the magnetic recording heads. When writing, the heads convert the
electric currents from read/write circuits into highly concentrated
magnetic fields. These magnetic fields are stored in miniature mag-
netic groups called "domains" on the surface of the disk. When read-
ing, the magnetic domains stored on the media are converted into
electric currents as the heads pass by a second time, operating in
reverse to read data. The heads convert the changing magnetic fields
from the disk into electric currents as the read data is recovered.

The sections below describe the operation and purpose of the
basic components of a disk drive: the spindle motor, head carriage, the
servo system, heads and media, and the data encoding circuitry.

Spindle Motors

The motor used to rotate the disks in a drive is called a spindle
motor. Disk drives use many different types of spindle motors. The
type used determines the spin-up time of the disk and torque as well
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as the heat dissipation inside the drive. A motor with a high start-up
torque is necessary since the extremely flat heads and disks used in
modern drives tend to stick together when power is removed and the
heads land on the disk. At the same time, the spindle motor must oper-
ate efficiently with a minimum power consumption. Heat dissipated
inside a disk drive causes the mechanical parts in the actuator and
disk assembly to expand. Because modern drives require extremely
precise mechanical alignment, it is essential that thermal expansion
caused by spindle motor power dissipation be kept to a minimum.
Some early drive designs were plagued with stiction or heat problems
caused by inadequate spindle motors. Newer designs have resolved
these problems by providing
spindle motors with higher start-
up torques and lower power con-
sumption. All modern drives use
microprocessor controlled spin-
dle motor drive circuitry that
uses pulse width modulation to
minimize power consumption
once the drive reaches operating
speed.

In high capacity disk drives
the quality of the bearings used
in the spindle motor assembly is becoming increasingly important. As
the concentric tracks in a drive are pushed closer and closer together
in an effort to gain higher storage capacities, spindle bearing "runout"
becomes a consideration. The smallest amount of wobble in a modern
disk assembly can throw a head assembly slightly off track, resulting in
reduced data integrity. Drive manufacturers have gone to great
lengths to find affordable spindle motor bearings that offer the lowest
amount of runout while still providing long life.

Early hard drives spun at 60 revolutions per second (3600 RPM)
because synchronous motors were used that locked to the 60 Hz AC
line frequency. Some newer designs now offer "fast spin" speeds of up
to 8000 RPM. At these higher spin speeds, improved spindle motor
bearing quality and balancing is essential. Faster response servo Sys-
tems are also required to track data at higher spindle speeds.

Head Carriage

The mechanical engineer asked to design a modern head carriage
is faced with a difficult task: design a perfectly balanced mechanism to
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hold the heads firmly and rigidly using existing bearing and actuator
technology. And management
wants it for free! The head carriage
must have the lowest moving mass
possible, enabling it to be moved
hundreds of time a second.

The head carriage pictured uses
a linear actuator. The advantage of
this type of actuator is that the
heads always stay parallel to the
recording track. The disadvantages
are more complexity and moving
parts (higher cost) and higher mass
than a rotary actuator.

The head carriage to
the right is typical of a
modern rotary actuator.
This actuator system has
become standard in mod-
ern hard disk drives for
two main reasons. Rotary
actuators are cheap and
reliable. Typically only
two ball bearings are
needed at the top and bottom of the actuator.

Head carriage with
linear actuator

Head carriage with
rotary actuator

Media and Heads

The ultimate limiting factors in the push for higher and higher data
densities in today's drives are the heads and media. Hard disk media
was originally manufactured by spin depositing iron oxide (rust) par-
ticles on machined aluminum disks. Modern disks are made of
annealed aluminum that is sputtered and plated with magnetic coat-
ings, then polished and coated with rugged lubricated coatings. Disk
media is classified by the amount of magnetic field in Oersteds (Oe)
required to produce enough magnetic dipole reversals in the disk
coating to be detected by a magnetic head. Earlier media was easily
magnetized using fields of 600 Oe or less. Newer high density media
requires fields of 1800 Oe or more to achieve sufficient magnetic pen-
etration.

Head technologies have also evolved over the years. As head gaps
become smaller, the size of the magnetic coils used must shrink
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accordingly. New heads must handle higher write currents and be

more sensitive when reading.
Head gap sizes are constantly
shrinking. Due to this, the drive
industry is moving toward the thin
film and magneto-resistive heads
of the future and away from mono-
lithic heads of yesterday. Head fly-
ing heights are now just a few mil-
lionths of an inch to enable effi-
cient magnetic coupling with
miniscule gap widths.

Stepper Motor Servo Systems

Stepper motors are rotary actuators that:rapidly move in small dis-
crete steps (usually .8 to 4 degrees per step). Stepper motors provide
a simple, reliable positioning system that is easy to use and inexpen-
sive to manufacture. The stepper motor shaft is usually connected to
a small metal band that converts the rotary shaft motion into a linear
or rotary motion of the head carriage. Stepper motors are ideal posi-
tioners for floppy drives due to their low cost.

A low cost stepper motor servo system has two major disadvan-
tages. The mass of the rotor in a stepper motor is generally high.
Using stepper motors as actuators in disk drives produces low access
times because the heavy rotor inside the stepper motor must be
moved along with the head carriage.

The number of concentric tracks recorded per inch on a disk drive
is referred to as the "track density". The second disadvantage in a step-
per motor servo system is a limitation on track density. High track den-
sities are difficult to achieve with stepper motor servo systems
because most stepper motors move only in large discrete steps. The
electronics required to "fine tune" the position of a stepper motor
servo system are expensive to manufacture. It is easier to adjust the
position of a voice coil and keep the heads on track than it is to fine
tune a stepper motor.

The future of stepper motors remains in low cost open-loop servo
system, like floppy disk drives. They have become yesterday's tech-
nology, and there's no reason to use them in hard disk drives today.

Voice Coil Servo Systems

It's hard to imagine a mechanism that can move to any position over
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an inch in less than 1/100th of a second and come to a complete stop with-
in 0.0001" of its target. Modern VOlCC c011 actuators are capable of dom
this over 1,000,000,000 times. = -
The voice coil servo system is
the key component in all newer
high performance disk drives. A
voice coil actuator is simply a
coil of copper wire attached
to the head carriage. This coil
is surrounded by high energy
permanent magnets that are
attached to the HDA base cast-
ing. To move the head carriage
and "seek" to a track, the control electronics apply a current to the
voice coil. The current applied induces a magnetic field in the coil
that attracts or repels the stationary permanent magnets. The amount
of torque induced to move the head carriage is directly proportional
to the amount of current applied to the voice coil.

Many drives use an ASIC control chip in the voice coil servo system
that contains a D/A converter. The output of the D/A converter usu-
ally drives a MOSFET power amplifier that provides the current
required by the voice coil. The circuitry that moves the head from
track to track is simple compared to the circuitry that decodes the
servo information recorded on the drive. In order to control the voice
coil, the servo electronics must know precisely where the head is
positioned on the drive. The positioning information fed back to the
electronics to control the voice coil positioner is called "servo feed-
back". Several different servo schemes are used to provide position
feedback information to the drive electronics and "close" the servo
loop.

Some large capacity drives use a "dedicated" voice coil servo feed-
back system. When you see a drive in the drive table with an odd num-
ber of read/write heads, it probably uses a dedicated servo system. In
a dedicated system, the entire surface of one disk is reserved for use
by the servo system. Position information is recorded on the reserved
(dedicated) disk so that the drive electronics can determine the exact
position and velocity of the head carriage.

Assuming that the head carriage holds the entire head stack rigid-

ly together, the position of the read/write heads will track along with
the dedicated servo head. A dedicated servo system offers fast posi-
tioning and is simple to design. One of the only disadvantages to this
system is that since only one head is used for servo, a dedicated servo
system has difficulty compensating for thermal warpage of the head
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stack assembly.

A more popular voice coil
servo feedback system is called an
"embedded" servo. An embedded
servo system works in a manner
similar to the dedicated system
except for the physical location of
the servo position information.
The embedded system interleaves
servo and data information by
placing servo positioning bursts
between the data recorded on the
disk. Embedded servo systems have advantages and disadvantages
over dedicated servo systems. Advantages of an embedded system
include the ability to accurately position each individual head by sens-
ing the position information directly under that head. A dedicated

servo system positions all of the heads together. Disadvantages of an
embedded servo system are increased servo electronics complexity
(which translates to higher cost), and the requirement for seek and
settling delays when switching between heads.

Some drives employ a "hybrid" servo system that combines both a
dedicated servo for fast coarse positioning, and an embedded servo to
finely position the head on track. Hybrid servo systems offer the best
access and positioning of any system, but their cost is also the highest.
One disadvantage this system shares with dedicated servo systems is
that an entire surface is used for servo. This dedicated surface could
have been used to store more data.

Keeping it Clean

When a drive is running, Winchester heads "fly" or "float" on a cush-
ion of air. There is virtually no wear on the disk surface when the drive
is running and the heads are stationary. Almost all the wear on a drive
occurs when the drive is turned off and the heads "land" and touch the
disk.

All modern voice coil servo drives use an electronic or mechanical
mechanism to move the heads away from the data area of the disk to a
"landing zone" when power is removed. Better drives also use a mechan-
ical latch mechanism to park and lock the heads in the landing zone.

As the media wears in a drive, microscopic particles flake off from
the disk surface. A quality hard drive designed for long life contains a
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circulating air system that catches these particles in a filter.

Most disk drives have filtered vents that permit outside air to enter
and exit the HDA. :
These vents help if a
pressure  differential
develops between the
HDA and the ambient
air. Some newer drive
designs (notably
Conner and Maxtor dri-
ves) have eliminated
the outside air vents.

Data Encoding and Decoding

Data encoding is the technique used to convert a stream of binary
data into a varying current that drives a magnetic head. The varying
current in the head produces magnetic flux reversals in the head.
These flux reversals orient the molecular magnetic dipole moments of
the media. The media is thus "magnetized" in a pattern that stores the
data. The magnetic head has a maximum frequency limitation that
determines how close the magnetic flux reversals can be placed on
the disk while still maintaining acceptable reliability. There is also a
minimum frequency limitation imposed by the drive electronics.

The difference between the minimum and maximum frequency
limitations is called the recording bandwidth. One goal in manufac-
turing disk drives is to provide the highest data recording rate possi-
ble.A higher data recording rate translates to higher capacity per track
and higher data transfer speeds.The magnetic recording bandwidth of
a drive is limited by several factors including head and media design
and positioning accuracy.

The goal in designing data encoding and decoding circuitry then
becomes one of placing the maximum amount of data bits within a
fixed recording bandwidth while maintaining acceptable reliability.

Disk drive data encoder circuitry removes the need to place clock
information on the track by combining the data bits to be recorded
with as few clock signals as possible. The decoder circuitry regener-
ates the clock from the recorded signal and synchronizes the clock to
the decoded data. The encoder and decoder circuitry in a drive are
usually combined into a chip called an "ENDEC".
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Encoding and Decoding Codes

The following encoding and decoding codes are used in disk drives:
NRZ (Non-Return to Zero)

This code was originally used in telecommunications and its
encoding and decoding are simple to understand. Instead of discrete
pulses for each data bit, the signal rises or falls only when a one (1) bit
in the incoming data stream is followed by a zero (0) bit or when a
zero (0) bit is followed by a one (1) bit.

This coding technique has a serious flaw because certain data pat-
terns can be generated which will result in a fixed logic state output
(i.e. the output of the encoder will be static, stuck at zero or one). The
"worst-case" condition can violate the minimum recording bandwidth
of the drive electronics. In practice, this would rarely happen, but it's
a serious strike against NRZ coding.

PE (Phase Encoded)

This coding is used in credit cards and instrument recorders. It is
reliable and also simple to understand. The direction of a flux rever-
sal in the middle of each cell indicates whether the encoded bit is
either a zero or a one.This effectively shifts the phase of the output
signal each time there is an NRZ type transition between zeros and
ones.

FM (Frequency Modvlation)

This coding technique was used in the earlier floppy drives
(including 8" drives). These older drives were called single density
"SD" drives. The FM method of encoding is basically equivalent to the
PE method. FM coding is no longer used in disk drives.

MFM (Modified Frequency Modulation)

MFM is by far the easiest modern coding technique to implement.
This encoding is used in all modern floppy drives and many small
capacity hard drives. MFM doubles the data capacity of FM encoding
without increasing the recording bandwidth (MFM floppy drives are
called Double Density). It works by eliminating the clock pulses in FM
encoding and replacing them with data bits. Clock pulses are still used,
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but they are written only when a one (1) data bit is not present in both
the preceding and the cur-

BIT

rent data cell. posimioN|1]2|3(4|5|6(7|8|9]10

To decode MFM data, a ~NRZ 1010 15710 1121010

MESSAGE

data separator must gener- DATA
ate a clock signal based on aock ML TLITLL UL MFM Encodingz
several flux transitions. In
order to maintain a low 2"5'3“: ™ L
error rate, the speed of
data flowing into the

encoder must remain
steady, and the decoder must lock onto this stream. In practice, the
rotational speed of hard and floppy drives is easily controlled within
the tolerances required for reliable MFM recording. An electronic
compensating circuit called a Phase Locked Loop (or PLL) is used to
lessen the effects of spindle speed variations.

RLL (Run Length Limited Encoding)

This encoding scheme was first used in 14" drives from IBM, CDC,
and DEC. It is now used in almost all high capacity 3.5" and 5.25" hard
drives. Common RLL coding techniques are RLL 1,7 and RLL 2,7. 1,7
and 2,7 refer to the maximum number of consecutive zeros in the
code. RLL 2,7 offers a 50% improvement in data transfer rate and data
recording density as compared with MFM within the same fixed
recording bandwidth.

The easiest way to understand RLL encoding is to examine the encod-
ing tree below. Bits are encoded by following the tree, starting at the root.
When you reach the end of a branch, the stream of bits at that branch cor-
respond to the encoded

data to be written to the 1000
drive. 0010000
RLL encoding has two
main disadvantages. The n 0100 00001000
first is that RLL requires “ @—— @mo]oo RLL 2,7 Encoding Tree
significantly more com- | ROOT E 000100100
plex encoding and decod-
ing circuitry than MFM. @°°°‘°°°

This has been overcome in
part by single ENDEC chips from companies like SSI,VT'C and National
Semiconductor. The second disadvantage with RLL encoding is that a
small defect can produce a long stream of data errors. To combat this,
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drive manufacturers are improving the design of read/write heads and
media and lowering the flying height of these heads to improve signal
to noise ratios. Longer, improved error correcting codes and retry
algorithms are also used with RLL encoded drives.

Spindle motors are now driven by crystal controlled microproces-
sors to improve rotational speed accuracy. The quality of the heads,
media, and spindle control circuits used to manufacture today's hard
disk drives are more than adequate for reliable RLL encoding.

Future Codes

Many other coding and encoding techniques have been developed
that offer higher data rates and recording densities than RLL within
the same fixed recording bandwidth. All of these codes are more sus-
ceptible to timing jitter and large error bursts than RLL coding. At pre-
sent, nearly all ESDI, SCSI, and IDE drives use RLL coding. We expect
that RLL will continue to be the most commonly used coding in mag-
netic mass storage devices for the next few years. The recent advent
of PRML techniques to improve read channel performance is causing
a gradual shift away from RLL.
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INTERFACE STANDARDS

With every new developing technology comes the problem of
standardization. The data storage industry has been influenced
by standards from manufacturers and various groups including:

ANSI
American National Standards Institute
11 West 42nd Street, 13th Floor
New York, New York 10036-8002
(212)642-4900 (212)398-0023 Fax

NAB
National Association of Broadcasters
1771 North Street, N.W.
Washington, DC 20036-2891
(202)429-5300 (202)429-5343 Fax
IBM

First in standards for drives and computers
IBM Personal Computer Division
Route 100
Somers, NY 10589
(800) 772-2227

IRCC

International Radio Consultive Committee

IRIG

Interrange Instrumentation Group
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Shugart Associates
Pioneer in floppy disk drives

Seagate Technology
Pioneer in hard disk drives
Seagate Technology
920 Disc Drive
Scotts Valley, CA 95067
(408)438-6550 (408)438-6356 Fax

Some of the popular standards that have evolved are listed below:
"IDE" or "ATA" Interface

With the emergence of IBM compatible PCs as a hardware stan-
dard, drive manufacturers have integrated much of the IBM controller
hardware onto their disk drives. These drives are called “Intelligent
Drive Electronics" or “Integrated Drive Electronics" (IDE) drives. This
interface is often referred to as the “ATA" or “IBM Task File" compatible
interface. Drives with an older 8-bit IDE interface were originally
called “XT Interface” drives, while drives with a 16-bit interface are
often called “AT Interface” drives. By imbedding an AT controller card
into the drive, a significant manufacturing éost savings occurs. Many
parts (including line drivers and even a microprocessor) can be elim-
inated.

Older "XT Interface" drives used a BIOS ROM on the paddleboard
and could not be interchanged with "AT Interface" drives. An XT
Interface controller and drive may be used in an AT class computer if
the CMOS is set to "no drive installed".

Conner Peripherals and Compaq Computer were among the first
companies to ship AT compatible IDE drives in volume. Since then,
acceptance of the IDE interface based on their original design has
grown.

Since the imbedded controller on an IDE drive is optimized to run
efficiently with the drive it is attached to, IDE interface drives often
operate with improved performance over their comparable MFM or
RLL counterparts. Some sacrifices were made in MFM/RLL controller
and drive design to ensure compatibility with a large range of drives.
Imbedded controllers are usually faster due to optimization.

It is clear that IDE drives have rapidly replaced the original MFM
and RLL drives used in early IBM-AT compatible applications. Since
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most new disk drives use zoned recording techniques to increase
drive capacity, all of these drives must use imbedded controllers. The
only practical interface alternatives for imbedded controllers on small
disks are IDE or SCSI.

One disadvantage of the original IDE interface was the 528MB limi-
tiation. This limitation has been overcome with the industry standard
“EIDE” or Enhanced IDE interface. See the Enhanced IDE chapter for
more information on how the EIDE interface will continue to be
improved in the future.

Another minor problem with the IDE interface is hardware incom-
patibility. Some IDE drives may be incompatible with each other. This
is generally due to different buffering or decoding. See the Enhanced
IDE Chapter for more information on IDE drives.

$T-506/5T-412 Interface

Seagate Technology is the world's largest manufacturer of hard
drives. Their first ST506 five megabyte full-height 5.25" disk drive was
one of the first hard drives manufactured in volume. This drive used
a 5 Mbit/second MFM encoded interface. The standard interface
copied from this drive was used in all "ST-506 compatible" MFM and
RLL drives.

MFM and RLL Encoding

Modified Frequency Modulation (MFM) encoding was first patent-
ed by Ampex Corporation in 1963. MFM encoding is often called “dou-
ble density” and is used to code data on floppy and hard drives. MFM
is an attractive coding scheme mainly because it is simple to encode
and decode. MFM is now the standard coding technique for floppy
disk drives and some small capacity hard disk drives.

Run Length Limited (RLL) encoding is a group coding technique
that provides an increase in data density over MFM encoding. In RLL
encoding, streams of data are grouped together and each group of data
produces a recording pattern that depends on the bits that came
before it. RLL encoding eliminates high frequency flux transitions and
permits an increased data density within a fixed recording bandwidth.

The most common RLL coding (RLL 2,7) provides a 50% improve-
ment in recording density over MFM coding. For example, a drive that
stores 1000MB of data at 5Mbit/sec MFM data rate can be made to
store 1500MB of data using RLL encoding. The data transfer rate
increases by 50% using RLL 2,7, while the recording bandwidth stays
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the same.

Other RLL codings can provide even higher recording densities.
RLL 3,9 (commonly called ARRL) provides a 100% improvement in
recording density. Longer codes can provide even greater increases.
Because RLL coding does not require an increased read/write channel
bandwidth when compared to MFM encoding, RLL is now a popular
coding technique used to increase capacity in many hard disk drives.
Modern IDE and SCSI drives use RLL encoding. For a more detailed
description of how RLL data is coded and decoded, see the previous
chapter.

Since RLL encoding provides higher data density in the same
recording bandwidth, the data capture window is reduced. To accu-
rately reproduce data in this smaller capture window, RLL encoding
requires an improved data separator, an accurate read channel, and
better PLL circuitry. The rotational speed of the disk drive must also
remain more constant. Simply put, there is less margin for error using
RLL encoding.

ESDI Interface

The Enhanced Small Device Interface (ESDI) was basically an
improved, high speed ST-5006 interface. This interface was pioneered
by Maxtor. The combination of a 34-pin control cable and a 20-pin
data cable from the ST-506 interface are retained, but the ESDI inter-
face features improved actuator commands and data transfer rates.

The ESDI interface uses a data separator located on the disk drive
itself. Older ST-506 designs used a data separator on the controller
card instead. Moving the data separator to the drive improved com-
patibility and made the ESDI interface independent of data rate.
Providing the maximum data transfer rate of the controller is not
exceeded, any speed ESDI drive can be connected to any controller.
ESDI drives were manufactured with rates lilp to 28 Mbits/sec.

ESDI is not particularly well suited to zoned recording, and is real-
ly only useful for fixed disks. ESDI was once a useful, fast interface for
hard disks, but SCSI has won out in popularity. The attraction of being
able to daisy chain peripherals like CD-ROM and SCSI tape drives has
ultimately driven the industry away from ESDI and toward SCSI and
EIDE/ATAPI.
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SCSI Interface

The Small Computer Systems Interface (SCSI) first became popular
as the interface used for Apple Macintosh peripherals. Actually, SCSI
has been used for quite some time in workstation applications and is
rapidly gaining popularity in the PC marketplace. SCSI offers the abil-
ity to daisy chain up to fifteen devices (hard, optical, tape, etc.) to a
single controller with a single cable.

SCSI is basically a high-speed bidirectional 8-bit parallel interface
that has been standardized in terms of both hardware and software by
ANSI. The SCSI bus allows addition of up to 15 devices using a daisy-
chained cable. Unfortunately though, most manufacturers of SCSI
peripherals adhere to the basic ANSI hardware specifications; while
the level of SCSI software compatibility varies from manufacturer to
manufacturer. A newer ANSI standard, SCSI-II was announced in an
attempt to standardize the SCSI software interface. The ANSI SCSI-II
specification added features like disconnect/reconnect, and messag-
ing while maintaining downward compatibility with SCSI-I devices. A
recent copy of the SCSI specification may be obtained from ANSI or at
www.corpsys.com. The SCSI-II specification is now under develop-
ment.

Good termination and shielding allow a "single wide" SCSI bus to
operate at speeds in excess of 10MB/sec. Since most existing SCSI
peripherals only sustain data rates of around 4-5MB/sec, the SCSI inter-
face has the data bandwidth to handle higher speed drives in the
future.

The new SCSI-II standards for Wide SCSI and Fast SCSI offer a wider
bus and sustained transfer rates up to 40MB/sec. These new versions
of SCSI offer more than adequate throughput for any storage device
that might appear in the near future.

The SCSI interface offers the flexibility and room for future expan-
sion, but brings with it all the problems of a developing technology.

WIDE SCSI

Currently, the terms “wide SCSI” and “double wide SCSI” are used to
refer to a SCSI interface with a 16 bit wide data path. This interface
uses a 68 pin connector, and the electrical handshaking and data trans-
fer system is identical to the more common 8 bit “single wide” SCSI
bus. The ANSI SCSI specification provides a method for negotiating
with peripherals to determine if they offer “wide SCSI” capabilities.
Theoretically, the wide SCSI bus is downward compatible with stan-
dard “single wide” SCSI devices.

© CSC 1996
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FAST SCSI

“FAST SCSI” refers to a SCSI handshaking system that reduces hard-
ware overhead during data transfers. Peripherals that support this fea-
ture will transfer data at higher burst rates if they are connected to a
controller that also supports FAST SCSI. If either the peripheral or the
controller does not support FAST SCSI, the burst data transfer rate is
unaffected.

Ultra SCSI

The “Ultra SCSI” industry standard is an attempt to accelerate SCSI
peripherals by changing SCSI timing and handshake specifications. To
keep up with the more critical and noise sensitive requirements of Ultra
SCSI, cable lengths must be reduced and termination becomes more
critical. In most systems, Wide SCSI provides a more practical perfor-
mance boost than Ultra SCSI.

SMD Interface

The Storage Module Device (SMD) interface is the most popular
interface for the 8" drives used in mainframe, minicomputer, and work-
station applications. Variations include an improved data transfer rate
(HSMD). SMD drives are gradually being replaced by SCSI in most
applications. Bridge controllers are now available to adapt newer
ESDI and SCSI drives to the SMD interface.

IPI Interface

The Intelligent Peripheral Interface (IPI) is a mainframe disk drive
interface standard used mainly on 8" and 14" drives. It is popular in
IBM and Sun workstation and minicomputer applications. Many dri-
ves are available with dual IPI ports.

QIC-02 Interface

This QIC-02 interface is a software standard for tape drives. Most
PC based 1/4" tape controllers use a QIC-02 command set.

QIC-40 Interface

This interface uses an standard floppy controller to store data on
minicartridge data tapes. Although they are relatively slow, these dri-
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ves are popular in PC applications due to their low cost. Drives are
now available with up to 400MB (800MB compressed) capacities and
data transfer rates up to 2Mbit/sec.

QIC-36 Interface

This now obsolete 50-pin tape drive interface standard was pio-
neered by companies like Wangtec and Archive. The pinout is listed in
the Pinout Section. If you run across a QIC-36 drive, you’ll need a con-
troller card which is QIC-02 software compatible to make it work.

$A-400 Interface

As with Seagate and the ST-506 Interface, the SA-400 interface is
named after the originator of the first mass produced floppy disk
drive. Shugart Associates manufactured the SA-400 in 1978 and it was
the first disk drive to gain wide acceptance. The interface used a sim-
ple 34-pin cable with the 17 odd numbered pins connected to ground
for noise reduction and shielding.

This 34-pin interface was modified to create the ST-506 hard disk
drive interface discussed earlier in this section. The pinout of the
interface used in modern floppy disk drives is shown in the Pinout
Section. Although additional functions have been added since the
original SA-400 drive (mainly DISK_CHANGE, SPEED_SELECT, and
DRIVE_READY), this pinout is still affectionately referred to as the SA-
400 interface.

Future Standards

Currently the most popular disk drive interface for small capacity
hard drives is the EIDE (or ATAPI) standard. In the immediate future,
the PC market will continue to be dominated by IDE drives.

The most popular interface for high performance, large capacity
drives in now SCSI. As SCSI software standards evolve, and the costs
of SCSI drives and controllers drop, much of the EIDE market will be
displaced by SCSI.

In workstations and high-end PC applications, it seems clear that
SCSI is the interface of the future. For example, all of the popular opti-
cal and DAT drives use the SCSI interface. We look forward to the time
when small computer peripheral interfacing is simplified as manufac-
turers all begin to conform to the new SCSI-III and future SCSI-IV stan-
dards.
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PRML TECHNOLOGY

PRML Technology

RML is an acronym for Partial Response Maximum Likelyhood.

PRML is a new solution to an old problem. Since disk drives were
first designed, there has been a push to pack the largest amount of
data possible into the smallest possible disk area. To understand
PRML, first look at the problem PRML is designed to overcome.

As data is packed closer and closer on the magnetic media, the
recorded bits tend to blur together. The blurring is mainly caused by
“bit shift” and by the unavoidable introduction of noise in the read
channel.

PRML read channels differ from conventional analog read channels
in the way they detect and separate recorded data. Analog read chan-
nels typically look at the position of the recorded peaks and use only
the peak position information to recover the recorded data. PRML
channels digitize the height of each peak and compare it to an aver-
age peak value. Once the PRML read channel has extablished values
for the size and shape of the peak, it adds this information to the val-
ues of peaks which are read subsequently. The PRML circuit looks at
the combination of the bit read and the subsequent bits, and then
decides which interpretation of bits will produce the least amount of
errors. If a weak or slightly shifted bit is detected (using an error
checking code), the PRML read channel can determine what the weak
bit should have been by analyzing it in combination with its neigh-
boring bits.

The net effect is that bits can be placed closer together on the
magnetic recording media. This means increased disk capacities with-
out significantly increased costs.

So how soon will PRML technology actually affect the performance
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of available hard drives? Sooner than you might expect. Mid range dri-
ves will be the first to take advantage of the new technology. Cirrus
Logic and VTC are currently shipping silicon that fully implements
PRML. IBM, Quantum and others have PRML drives in production. The
current bottleneck seems to be data rate. Analog read channels are still

BITSARE  [PRML DECISION MAKER
AMALYZED | = — o - —
IN GROUPS '”E'.';“;::F?;'E}u““
noerrons || 5 Erages
OCCIR || OiEUR
PRML nemlsn BIT
CORRECTED

w o 0[T|o[T]o/T]g]

weakBT  PRML seviriec

PRML CORRECTS
WEAK BITS AND
"BIT SHIFT"

much faster than their
available PRML counter-
parts. When this gap
closes, expect PRML to
add 30% to 50% more to
existing disk drive
capacities!
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ENHANCED IDE

he Enhanced IDE standard originally proposed by Western Digital

provides a solution to IDE’s three biggest problems: capacity, per-
formance, and expandability. The original IDE drives developed by
Conner and Compaq were designed to be compatible with IBM’s early
MFM controller card used in the original IBM AT’s. When this “register
level” compatibility was copied, some limitations went along with it.

The original IDE interface had a total drive capacity limitation of
528MB. This constraint came from the original IBM MFM controller
design that supported a maximum of 1024 cylinders, 16 heads, and 63
sectors per track. The original MFM controller used 10 bits to address
the cylinder count, 4 bits to select the head, and 6 bits to select the
sector number (that started with #1). This means that all existing PC
applications which write directly to the IBM compatible disk con-
troller registers have a total of 20 bits available to control the logical
block address of an IDE disk drive. Since a sector number of zero is
disallowed in the IDE interface, a total of 1,032,192 blocks can be
addressed. With a standard block size of 512 bytes per sector, origi-
nal IDE was limited to a 528MB maximum capacity.

ORIGINAL (NON-ENHANCED) IDE LIMITATIONS

Heads - 16 Maximum (Numbered 0 through 15)

Sectors - 63 Maximum (Numbered 1 through 63)

Cylinders - 1024 Maximum (Numbered 0 through 1023)
Total Blocks - 1,032,192

Maximum Capacity - 528 MB with 512 byte sectors
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To bypass this limitation, the new Enhanced IDE standard uses a 28
bit logical block address which can address a total of 26,8435,456
blocks. This provides a maximum drive capacity of over 13 Gigabytes,
which is enough for the near future. A standard IBM compatible BIOS
has it’s own capacity limitations. BIOS is limited to 1024 cylinders,
256 heads, and 255 sectors per track. This results in a BIOS maximum
capacity of 8.4GB.

IBM AT COMPATIBLE BIOS LIMITATIONS

Heads - 256 Maximum (Numbered 0 though 255)

Sectors - 63 Maximum (Numbered 1 through 63)

Cylinders - 1024 Maximum (Numbered 0 through 1023)

Total Blocks - 16,515,072

Maximum Capicity - 8.4GB with 512 byte sectors

Without a device driver, the maximum capacity of the proposed
enhanced IDE standard is 8.4GB. This is not currently an issue for hard
disks, but for larger capacity drives, like helical scan tape backup
units, it would be a limitation if other workarounds were not provid-
ed. One way to bypass this may be to switch to a larger block size for
these larger devices, such as the 2048 byte per sector block size used
in CD-ROM drives. Another is through the ATAPI system described
below.

The original IDE standard was also limited in terms of perfor-
mance. This was mainly due to the speed of 16 bit programmed (PIO)
data transfers. SCSI host adapters can transfer data faster than IDE by
using bus mastering processes programmed memory moves, or Direct
Memory Access. IDE drives must wait for the CPU to move data, two
bytes at a time. An instruction execution and an I/O cycle are required
as each pair of bytes to be moved from the IDE registers into main
memory. This PIO process is significantly slower than other methods.
When the original MFM drives were introduced, these slower data
rates were adequate, but with higher performance drives they are a
serious bottleneck.

The original IDE interface supports a maximum of two drives.
Removable drives, Optical drives, Tape Drives, and CD-ROM drives
were not provided for in the original IBM AT. Western Digital’s pro-
posed solution to this in Enhanced IDE is called ATAPI. ATAPI stands
for ATA Packet Interface, and its design is suspiciously similar to SCSI.
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In fact, ATAPI appears to have been copied from SCSI so that existing
manufacturers of SCSI drives could easily convert their drives to run
on Enhanced IDE systems. ATAPI provides support for tape, optical,
and CD-ROM drives through a packet messaging system.

Enhanced IDE hard drives are now available from several manufac-
turers in capacities over 2GB. ATAPI CD-ROM drives have become low
cost, standard units.
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SCSI COMMAND REFERENCE

hen we asked CSC customers what they wanted added to the
Sixth Edition Hard Drive Bible, the answer was unanimous. You

asked for a complete SCSI command set specification.

Although

printing the entire ANSI specification is beyond the scope of this
book, this chapter details the most common SCSI commands and their
command blocks.

The following commands are supported by nearly all SCSI drives:

© CSC 1996

COMMAND

FORMAT UNIT
INQUIRY

MODE SELECT
MODE SENSE
READ

READ CAPACITY
READ EXTENDED
READ LONG
REASSIGN BLOCKS
RELEASE
REQUEST SENSE
REZERO UNIT
SEEK

SEEK EXTENDED
START DIAGNOSTICS
START/STOP UNIT
TEST UNIT READY
VERIFY

WRITE

WRITE EXTENDED
WRITE LONG

OP CODE (HEX)

04
12
15
1A
08*
25
28*
3E*
07
17
03
01
0B
2B
1D
1B
00
2F
OA*
2A"
3F*

Note:

99% of the active time
on the SCSI bus is
spent executing these
commands. Most aver-
age systems execute 8
or more read com-
mands for each write
command.
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Format Unit - Op Code 04y

The FORMAT UNIT command ensures that the media is formatted
so that all initiator addressable data blocks can be addressed. The

medium is certified [T

N

BYTE
and control struc- .

Operation Code 04y

tures are created for
1

l FmtDat | CmpLst Defect List Format

the management of

Reserved

the medium and

Interleave (MSB)

defects.

Interleave (LSB)

Note that suc-

vu

Reserved Flag Link

cessful completion

of a FORMAT UNIT command does not necessarily mean that data has

been erased.

Inquiry - Op Code 12y

The INQUIRY command requests that information regarding para-

meters of the target [or

v

6

5

4 3 2 1 0

to be sent to the ini- [

Operation Code 121

tiator.

LUN

Reserved

Reserved

Reserved

Allocation Length

Reserved l Flag | Link

Mode Select - Op Code 15y

The MODE SELECT command provides a means for the initiator to

change the drive's [or

7

6

5

4 3 2 1 0

operating parame- |[™°

Operation Code 15y

ters.

Reserved J Sp

Reserved

Reserved

Parameter List Length

Reserved ' Flag I Link
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The MODE SENSE command provides a means for the drive to

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 1Ay

1 LUN I Reserved

2 PCF l Page Code

3 Reserved

4 Allocation Length

5 vu | Reserved I Flag Link
Read - Op Code 08y

report its medium
or peripheral to the
initiator. This com-
mand is a comple-
mentary command to
the MODE SELECT
command.

The READ command requests that the drive transfer data to the ini-

tiator.
Bit/Byte Definition:

Logical Block Address - Specifies the logical block where the read

operation will begin.

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 08H

1 LUN Logical Block Address (MSB)

2 Logical Block Address

3 Logical Block Address (LSB)

4 Transfer Length

5 vu Reserved | Flag l Link

Transfer Length
- Specifies the num-

ber of contiguous
logical blocks of
data to transfer. A
transfer length of
zero indicates that
256 logical blocks

will be transferred. Any other value indicates the number of logical

blocks that will be transferred.

BIT 7 6 5 4 3 2 1 0
BYTE
0 Operation Code 25y
1 LUN Reserved RelAdr
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved
7 Reserved
8 vu Reserved PMI
9 vu Reserved Flag Link
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Read Capacity
- Op Code 25
The READ

CAPACITY command
provides a means for
the initiator to request
information regarding
the capacity of the
drive.
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for this purpose
The initiator transfers a defect list that contains the logical block
addresses to be reassigned. The drive will reassign the physical media
used for each logical block address in the list. The data contained in
the logical blocks specified in the defect list may be altered, but the
data in all other logical blocks on the medium will be preserved.
Specifying a logical block to be reassigned that was previously

- - A . y 3 5 ; 5 reassigned will
B cause that block to
0 Operation Code 07y be rCaSSignCd
- = Reserved again. Thus, over
: Reserved the life of the medi-
’ Reserved ‘um, a logical block
! Reserved can be assigned to a
5 vu Reserved I Flag l Link mUItiple thSical

addresses until no more spare locations remain.

Reassign Blocks Defect List

The REASSIGN BLOCKS defect list contains a four byte header fol-
lowed by one or more defect descriptors. The length of each defect
descriptor is four bytes.

Defect List Length - Specifies the total length in bytes of the defect
descriptors that follow. The defect list length is equal to four times the

REASSIGN BLOCKS number of defect
Defect List .
BYTE Defect List Header descrlp tOI'S.
0 Reserved The defCCt
1 Reserved dCSCfiptOf SPCCiﬁCS
2 Defect List Length (MSB) the four byte dCfCCt
3 Defect List Length (LSB) logic al blO Ck

address that contains the defect. The defect descriptors must be in
ascending order.
If the drive has
B et Logicat ok Addcss ) insufficient capaci-
ty to reassign all of
the defective logi-
cal blocks, the com-
mand will termi-
nate with a CHECK CONDITION status and the sense key set to MEDI-
UM ERROR. The logical block address of the first logical block not
reassigned will be returned in the information bytes of the sense data.

DEFECT DESCRIPTOR(S)

1 Defect Logical Block Address

2 Dcfect Logical Block Address

3 Defect Logical Block Address (LSB)

© CSC 1996
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Release - Op Code 17y

The RELEASE command is used to release a previously reserved
drive. It is not an error for an initiator to attempt to release a reser-
vation that is not currently active.

BIT 7 6 5 4 3 2 1 (¢
BYTE

0 Operation Code 17y

1 LUN l 3rd Ptyj Third Party Device ID Extent

2 Reservation Identification

3 Reserved

4 Reserved

5 vu Reserved | Flag i Link

Request Sense - Op Code 03y

The REQUEST SENSE command requests that the target transfer
sense data to the initiator.

The sense data is valid for a CHECK CONDITION status returned
on a prior command. The sense data is preserved by the drive for the
initiator receiving the CHECK CONDITION status until a REQUEST
SENSE command or any other is issued to the drive. Sense data is
cleared upon receipt of any subsequent command to the drive from
the initiator receiving the CHECK CONDITION.

The REQUEST SENSE command will return the CHECK CONDI-
TION status only to report fatal errors for this command. For exam-
ple.

*  The target receives a non-zero reserved bit in the command
descriptor block.

An unrecovered parity error occurs on the data bus.
A target malfunction prevents the return of sense data.

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code OSH

1 LUN Reserved

2 Reserved

3 Reserved

4 Allocation Length

5 VU Reserved l Flag l Link
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Rezero Unit - Op Code 01y

The REZERO UNIT command requests that the drive position the

actuator to cylinder zero.

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 01y

1 LUN Reserved

2 Reserved

3 Reserved

4 Reserved

5 vu ’ Reserved 1 Flag | Link

Seek - Op Code 0By

The SEEK command requests that the drive position itself to the

specified logical block.

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 0By

1 LUN Logical Block Address (MSB)

2 Logical Block Address

3 Logical Block Address (LSB)

4 Reserved

5 vu | Reserved | Flag I Link

Seek Extended - Op Code 2By

The SEEK EXTENDED command requests that the drive position

itself to the specified logical block.

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code ZByy

1 LUN Reserved

2 Logical Block Address (MSB)

3 Logical Block Address

4 Logical Block Address

5 Logical Block Address (LSB)

6 Reserved

7 Reserved

8 Reserved

9 vu Reserved I Flag I Link
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Send Diagnostic - Op Code 1Dy

The SEND DIAGNOSTIC command requests that the drive perform
diagnostic tests on itself. There are no additional parameters for this

command.

Start/Stop Unit - Op Code 1By

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 1Dy

1 LUN Reserved I SifTest | Devofl | Unitof 1

2 Reserved

3 Parameter List Length (MSB)

4 Parameter List Length (LSB)

5 vU Reserved | Flag | Link

The START/STOP UNIT command requests that the drive either
start the spin motor and position the read/write heads to cylinder
zero or stop the spin motor and position the read/write heads in the

landing zone.

Test Unit Ready - Op Code 00y

BIT
BYTE

Operation Code 1BH

LUN Reserved

Immed

Reserved

Reserved

Reserved

Start

Reserved

Flag Link

The TEST UNIT READY command provides a means to check if
the drive is ready. This is not a request for a self-test. If the drive will

accept a medium-
access command
without returning a
CHECK CONDI-
TION status then
this command will
return a GOOD sta-
tus.

BIT
BYTE

7

6 5 4 3

2

1 0

0

Operation Code 00H

1

LUN Reserved

Reserved

Reserved

Reserved

Reserved

l Flag ’ Link
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Verify - Op Code 2Fy

BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 2Fyy

1 LUN Reserved l BytChk [ RelAdr

2 Logical Block Address (MSB)

3 Logical Block Adidress

4 Logical Block Addrcss

5 Logical Block Address (LSB)

6 Reserved

7 Verification Length (MSB)

8 Verification Length (LSB)

9 Reserved | Flag ‘ Link
Write - Op Code 0Ay
BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 0Ay

1 LUN Logical Block Address (MSB)

2 Logical Block Address

3 Logical Block Address (LSB)

4 Transfer Length

5 Reserved l Flag I Link
Write Extended - Op Code 2Ay
BIT 7 6 5 4 3 2 1 0
BYTE

0 Operation Code 2Ay

1 LUN Reserved RelAdr

2 Logical Block Address (MSB)

3 Logical Block Address

4 Logical Block Address

5 Logical Block Address (LSB)

6 Reserved

7 Transfer Length (MSB)

8 Transfer Length (LSB)

9 Reserved \ Flag l Link

© C€SC 1996
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The VERIFY
command requests
that the drive verify
the data on the
medium.

The WRITE
command requests
that the drive write
the data transferred
by the initiator to
the medium.

The WRITE
EXTENDED
mand requests that
the drive write the
data transferred by
the initiator to the
medium.

com-
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Write Long - Op Code 3Fy

The WRITE LONG command will transfer a sector of data and ECC
bytes to the drive.The bytes transferred to the drive are written in the
data field and the ECC bytes for the particular sector specified in the
logical block address. This command is intended for diagnostic pur-

poses.

The number of bytes transferred to the drive will be the sector size
plus the number of bytes contained in the ECC field.

BIT
BYTE

Operation Code 3Fyy

LUN

Reserved

RelAdr

Logical Block Address (MSB)

Logical Block Address

Logical Block Address

Logical Block Address (LSB)

Reserved

Reserved

oly

Rescrved | Flag

I Link
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WHAT IS SCSI-III?

SCSI Buzzwords

he American National Standards Institute (abbreviated ANSI) orga-

nizes committees of industry representatives who work together and
form standards for computer interfaces. These standards are designed so
that peripheral products from different manufacturers will operate
together with little or no custom configuration.

The ultimate goal of ANSI SCSI committees is the creation of true “plug
and play” interface standards. They want SCSI to support ALL of the dri-
ves in your system: HARD, CD-ROM, TAPE, OPTICAL and even printers!
They’re making progress, but the standards are constantly changing.
Here’s a brief explanation of the more popular terms:

SCSI-

SCSHII is the popular name for the newest standard document that is
currently being completed by ANSI. The SCSI-III document will include
several new interface standards, including “fiber channel” which uses an
optical fiber to transmit data at increased speeds. You can download more
information and SCSI specifications from the CSC BBS at (408) 541-8455.

We will be adding the SCSI spec documents to our Web site at:
WWW.CORPSYS.COM soon.

The current SCSI-II standard document is the only SCSI document that
has been completed and accepted by the industry at the time of this writ-
ing. The SCSII specification includes the following connector standards
that are now in widespread use throughout the hard disk drive industry.

FAST SCSI - How it all started
The original SCSI-I standard dates back to 1986. ANSI named the
specification “ANSI X3.31-1986”, and a standard was born. The first

SCSI products transferred data at rates from 1.5 to SMB/sec over a stan-
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dard 50 pin connector. As more devices began to share the bus, and as
hard disk performance increased, the SMB/sec maximum transfer specifi-
cation became a bottleneck. “Fast SCSI” came to the rescue. Timing spec-
ifications were adjusted as synchronous transfers were added so that 10
MB/sec could be transferred over the 8 bit interface.

Narrow SCSI

The term “Narrow SCSI” is now used to refer to SCSI devices that
transfer data over a“narrow” 8 bit 50 pin connector up to 10MB/sec. Most
currently manufactured SCSI-II devices support “fast SCSI” and transfer
data up to 10 MB/sec. Several manufacturers are working on variations of
narrow SCSI that increase transfer rates over 10 MB/sec. One proposed
standard is “Ultra SCSI”, which uses the 50 pin narrow SCSI interface but
makes changes to timing and handshaking to increase burst transfer per-
formance up to 20MB/sec. For “Ultra SCSI” to work, both the controller
and drive must fully support the faster timing and handshaking. “Ultra
SCSI” drives are more susceptible to termination and noise problems, and
require shorter cables than standard 10 MB/sec SCSI-II drives.

WIDE SCSI

The term “SCSI-II” is often used to refer to WIDE SCSI. This isn’t exact-
ly correct. WIDE SCSI is the correct name of the popular 16-bit wide
interface that doubles data transfer rates to 20MB/sec. Wide SCSI drives
use 68 pin and separate power connectors. Wide SCSI provides a reliable
performance boost for workstations and file servers. The difference
between narrow (50 pin) and wide (68 pin) SCSI performance is particu-
larly noticeable when using multitasking operating systems like Novell or
Windows NT. Proposed standards exist to increase the transfer rates up
to 40MB/sec using a 32-bit cable. Wide SCSI drives are reliable and robust.
The only disadvantage to using WIDE is the added bulk and expense of
the cables.

SCA

Another popular SCSI drive interface is “SCA”, which stands for Single
Connector Assembly. SCA connectors carry both the SCSI data and power
to the drive in a single connector. SCA is used in newer file servers, disk
arrays, and workstations. 80 pin, 16 bit Wide SCSI is the most common
SCA, but narrow connectors are also available. SCA connectors are
rugged and designed for “hot plug” operation.
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Fiber Channel - The future of SCSI?

Fiber channel is an optical interface proposed but not finalized in the
new SCSIHII standard. Current fiber channel technology operates at 12.5-
25MB/sec data transfer rates. Much higher transfer rates are possible as
the technology develops. Fiber channel cables are unaffected by termi-
nation, electrical noise, length, and other limitations that make conven-
tional SCSI cabling difficult.

Both Sun Microsystems and Silicon Graphics use fiber channel inter-
faces to their disk arrays. In early 1990, list prices for fiber channel disk
arrays started around $16,000. Inside the disk arrays, standard SCA or
Wide SCSI cables are used to interface with the drives. Disk drives with
optical fiber interfaces have not yet become affordable or available in
quantity. Fiber channel will certainly have an effect on the SCSI industry,
but it will be years before it’s in widespread use.

Another potential alternative is Apple Computer’s proposed “Fire
Wire” standard. “Fire Wire” offers fiber channel data transfer rates over
lower cost, easy to connect 6 pin cables. Time will tell if Apple’s idea will
catch on.

Downward Compatibility?

Can SCSI-II and SCSIHII devices share the same controller? How about
narrow and wide drives? The answer is yes - sometimes. To properly
share narrow and wide drives on a PC, you'll want a controller card that
has both connectors - narrow 50 pin and wide 68 pin.

If you’re using a workstation with a 68 pin wide connector, you'll need
a 50 pin to 68 pin adaptor cable to use both wide and narrow drives
simultaneously. Adapter cables can cause termination problems for rea-
sons that we won’t discuss here. Use them only as a last resort.

The ideal solution is a controller with three connectors (2 wide and
one narrow) and automatic termination. CSC manufactures a three con-
nector PCI card that’s supported by Win ‘95 and NT.

What SCSI flavor should 1 buy?

All standards are subject to change until the industry approves and
accepts them. Whatever you choose, make sure it’s upgradable for future
expansion. A card with FLASH ROM or removable EPROM like CSC’s PCI
cards will let you add software features as SCSI standards advance.

For file servers and workstations, your best performance choice today
is Wide SCSI. In the PC environment, we recommend SCSI over IDE for
performance, flexibility, and the ability to add high performance periph-
erals.

© (SC 1996

Note:
IMB/sec = 8-10
Mbit/sec
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SCA HOT PLUG

echnically, SCA isn’t a separate interface. It’s really just another
way to use SCSI. SCA stands for “Single Connector Assembly”, and
SCA drives use a single 8 pin connector which carries both power and
data. SCA was originally desinged for use in disk arrays, but it’s finding

its way into workstations and high end PC environments.
SCA drives are often mounted

in a carrier which permits them to be
easily removed for service, replace-
ment, or to exchange data. Military
and Government institutions with
strong data security requirements like
the removability of SCA. Since hard
drives are relatively fragile devices, we
don’t recommend you remove your
drive for transport in your briefcase.
But if you’re running a mission critical network system, SCA provides
great serviceability along with Wide SCSI performance.

Since an SCA drive includes everything a SCSI drive contains,
simple adapters are available to connect thes drives to either Narrow
or Wide systems. A SCA adaptor from
CSC is pictured to the right.

© C€SC 1996

SCA drive in carrier
(as used in SUN
workstations)

SCA Adapter (available
Jrom CSC)
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PCI INTERFACE

he PCI bus has rapidly overtaken older industry standards like

EISA, and VESA. PCI uses a solid hardware and sofware specifica-
tion to ensure compatability with different cards and different CPU
chips. PCI stands for “Peripheral Computer Interface”, and is used
with processors ranging from Intel’s Pentium Pro to DEC’s fast Alpha
Chip. Apple loves how it accelerates the Motorola Power PC proces-
SOrs.

PCI offers two main advantages. First, it’s fast. Real fast. A true
133MB/sec transfer rate is realistic. This transfer feeds data faster than
most microprocessors and memory systems can digest. There’s no
disk drive that can sustain transfer rates anywhere near what the PCI
bus can handle.

The second advantage of PCI is “plug and play”. PCI boards install
easily without setting jumpers or switches. Automatic configuration
of interrupts, memory and I/O address space are performed by the
host processor when the system first starts up. There’s almost no
potential for an interrupt or address conflict.

PCI self configuration is made possible by a hardware resource
switching system that operates under software control. On power up,
the host processor first checks to see what hardware requirements
each adaptor card will have. These requirements may include memo-
ry address space, I/O address space, hardware interrupts, and even
DMA transfer capability. The processor then starts assigning resources
to each PCI slot. To be “PCI compatible”, the adapter card and its dri-
ver software must support any address, interrupt, or I/O location that
is assigned to it. So the processor forces each card to take a “place in
line” by assigning hardware resources in sequence.
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Unfortunately, “Plug and Play” sometimes becomes “Plug and Pray”.
When a PCI card won’t work in your system, you don’t have any
options to reconfigure it. You might end up wishing your card had
switches and jumpers after all. Don’t abandon hope. Most newer
motherboards (we like the Intel manufactured boards) have PCI con-
figuration options in CMOS setup to help you. Try changing the “PCI
Bus Mastering” option for network or SCSI controller card problems.
Switch the PCI system interrupt number if your card works but the
software drivers won’t load.
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CHOOSING A HARD DRIVE &
CONTROLLER

CHOOSING A HARD DRIVE AND CONTROLLER

ith so many different drives and controllers on the market,

where do you start? Begin with software requirements. Narrow
your choices by eliminating drive interfaces or controllers that are not
compatible with your application. For example, an IDE drive might
not offer sufficient performance for your network software, or an
older machine might not be compatible with Enhanced IDE. In gen-
eral PC applications, IDE drives are the most compatible since nearly
all operating systems will run an IDE drive without additional soft-
ware drivers.

In terms of performance and flexibility, SCSI is always the best
choice. Unfortunately, almost all advanced operating systems like Win
95, 0S/2 and Windows NT require software drivers for full perfor-
mance and support of SCSI controllers. Determine the availability of
software drivers for your applications before choosing SCSI.

Consider future expandability and upgradability. SCSI controllers
offer the most flexibility and expandability in the long run. With a
SCSI controller, you can daisy-chain 7to 15 different devices, including
SCSI hard drives, CD-ROMs, erasable optical drives, DAT and other SCSI
peripherals from the same controller.

Most interfaces other than SCSI and IDE are now obsolete. Use
them only if you are upgrading an older system that already has them
installed. ESDI, RLL, and MFM drives are still available. They may not
be the fastest or most economical choice, but they may be a good
choice for upgrading an older system.

If you are building a new IBM compatible system, you also have a choice
of motherboard bus/controller card configurations. The most popular
choices are ISA and PCI. Each bus has it advantages and limitations.
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ISA refers to the original 16-bit bus that IBM designed into the first
80286 based AT computers. The IBM ISA specifications strictly limit-
ed bus speed to 8MHZ and set firm rules about bus timing. Newer
clone motherboards violate this specification and permit operation up
to 16MHz. The ISA bus design is capable of accommodating most hard
drives and I/0O cards without a bottleneck. Its main limitation is video.
With the advent of programs like Microsoft Windows, large amounts of
data must be transferred quickly to the video card as windows are
opened, closed, and scrolled. The original AT bus lacks the band width
for acceptable video performance.

To solve the AT-Bus performance problem, a committee called the
Video Electronics Standards Association was formed. The VESA local
bus standard was established to improve video performance while
maintaining compatibility with ISA bus peripherals. VESA bus moth-
erboards have two or three local bus slots that are connected directly
to the 32 bit bus of the Intel compatible CPU chips. This permits up
to three VESA peripherals to operate at any speed up to the full speed
of the processor. The main problem with the VESA bus design is bus
loading. As VL-bus speed is increased (VESA bus speed is linked direct-
ly to processor speed), the number of adapter cards that can be used
decreases. For example, most 5S0MHz VESA motherboards will support
only one or (maybe) two cards. Due to these limitiations, the VESA VL-
BUS standard has lost popularity and is now found only in older sys-
tems.

A new standard, the Peripheral Connection Interface (or PCI) bus
has now taken front stage. The PCI bus offers high performance (up
to 133MB/sec in burst mode) and easy installation. PCI doesn’t suffer
from a limited number of supported slots as VESA does. PCI boards
are also autoconfiguring (an advantage over VESA and ISA). As more
PCI peripherals become available and prices drop, the price/perfor-
mance ratio of PCI will make it the only practical bus for SCSI drive
interface cards. Insist on both PCI and ISA if you are building up a new
system.

Once you've selected a motherboard, it’s time to make sure the
controller board is really compatible. The EISA bus is so strictly
defined that we have seen very few compatibility issues arise. ISA
compatibility problems usually occur only when the bus speed is
increased over 10MHz or the bus timing is irregular. The VESA bus is
famous for compatibility problems between video and controller
cards. PCI cards are generally all compatible, but inserting one low
performance PCI card in your system will lower the performance of
all the other cards.
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With standard IDE controllers, bus speed is normally not an issue.
With memory or I/O mapped SCSI controllers, you will need an avail-
able interrupt and rsufficient address space in the base 640K memory
to support the footprint of the controller BIOS. ISA bus mastering
controllers of any type can be a nightmare. Bus on/off times and
refresh release rates often need to be adjusted to get things working.
With a negligible performance difference between bus mastering and
memory mapped controllers, you are best off steering clear of bus
mastering controllers. ISA bus mastering controllers may also have
compatibility problems or performance limitations in machines with
more than 16MB of memory.

Our overall recommendations: A fast PCI SCSI controller for new
systems. Couple this controller with the largest SCSI drive you can
afford. If you are interested in a small capacity drive and controller, an
EIDE drive will offer the most for the money. Weigh your storage and
speed requirements. For Network server applications, go with the
fastest wide SCSI drive you can afford. For workstations or light data-
base applications, a larger capacity drive with a slower access time
and lower cost may be preferable. In notebook and portable applica-
tions insist on a drive with good shock tolerance. When selecting a
drive capacity, be sure to think to the future. It’s better to start with
a large capacity drive now than to replace the entire drive in the near
future.

In summary, for most low capacity applications we recommend a
small, inexpensive EIDE drive with an imbedded controller. For maxi-
mum software compatibility in sizes below 2GB standard EIDE drives
are a good choice. For top performance and upward compatibility
with the ability to daisy-chain additional peripherals, choose a SCSI
drive and controller.
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CONTROLLER SETUP & JUMPERING

n PC applications, controller jumpering is often the first step in
Iinstalling a new drive and controller. You will need the controller
board manual, to correctly jumper the controller, as well as docu-
mentation on the other boards installed in the system. Settings for
some common controllers are provided in the Controller Information
section of this manual.

You may need to jumper the controller board for one or more of
the following settings:

ISA Bus Base 1/0 Address

The base I/0 address of your controller can normally be left at the
factory default setting unless you are installing two controller boards
in the same system. If you are installing two boards, the first board
must be set at the primary I/O address, and the second board can use
any available I/O address. Be sure to check for conflicts with net-
work boards, tape drive controllers, and video boards before selecting
your secondary address.

If you are installing an IDE disk drive, the primary port addresses
used are 1F0-1F7H and 3F6-3F7H. At the time of this printing, MS-DOS
6.4 did not support the use of more than one IDE controller at an
alternate (secondary) address. Windows ‘95 and IBM's OS/2, howev-
er, do support a secondary IDE controller.

If you are designing an I/O mapped controller card that must
coexist with an IDE or similar board, I recommend using a base
address of 180H or 320H. These areas are almost never used by other
peripherals.
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NOTE:
Not all motbherboard
BIOS ROMs will sup-
port controller card
BIOS addpresses over
EOOOH. If you experi-
ence problems, try
choosing a BIOS
address belween
AOOOH and DFFFH
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ISA Bus Base BIOS Address

If your controller card has a ROM BIOS, you will need to select a
starting address. When selecting a starting BIOS address, add the start-
ing address of the card and the length of the required I/O space. Make
sure that the address you select will not cause ROM address conflicts
with any other boards (particularly VGA and network boards). If you
are unsure of the length of the BIOS ROM on the controller, use
DEBUG to dump the third byte of the ROM. This corresponds to the
length of the BIOS in 512 byte blocks. Every system configuration is
different, but most IBM compatibles have room for a 16K or 32K BIOS
starting at C800H or DOOOH.

ISA Bus DMA Channel

Most controller cards do not use third party DMA. Exceptions to
this are some high performance SCSI and ESDI controllers. You can
share a DMA channel with another device only in the rare case that
your software and hardware support it. Make sure to set both DREQ
and DACK jumpers identically.

ISA Bus Controller Interrupt

Most controller boards do not use interrupts in DOS applications,
but a hardware interrupt is required for all Novell and most UNIX
applications. Select any available interrupt, but be sure to define it
correctly when running NETGEN. Interrupts 14 and 15 are generally
available on most PC's. IRQ 14 is normally used by the primary IDE
controller. Lower interrupt numbers have higher CPU priority.

Floppy Address

A secondary floppy address must be selected for two floppy con-
trollers to peacefully coexist in the same system. OS/2 users will find
support for two floppy controllers built into the operating system. If
you are running DOS, you will not be able to use the second floppy
controller without a device driver installed in your CONFIG.SYS file.
If your floppy controller is compatible with the original IBM-XT archi-
tecture (copied in all clones from 8088's to P5's), you can use DOS
DRIVER.SYS to control your extended floppies.

DOS DRIVER.SYS parameters are listed below. Enter all necessary
parameters on the DEVICE = DRIVER.SYS line in your CONFIG.SYS
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file. For example, if you have one hard disk installed and wish to use
a 1.44MB floppy as your third (i.e. D:) drive, add the following line to
your CONFIG.SYS:
DEVICE=DRIVER.SYS /F:7 /C
The following switches are supported by MS DOS 5.0:

/T'x x = number of tracks

/C indicates that disk change is supported by the

drive
/F:x x = drive form factor code
0 = 360K
2 =720K
1=1.2MB
7 = 1.44MB
9 = 2.88 MB
/H:x x = number of heads

/S:xx = number of sectors per track

More detailed information on CONFIG.SYS can be found in your
DOS manual.

Controller cards with well written BIOS codes (like the CSC
FastCache™ series) will operate extended floppy drives without soft-
ware drivers. If you have one of these cards, modifications to your
CONFIG.SYS will not be needed in most cases.

2.88MB drives are now supported as primary (boot) drives by most
new motherboard BIOS ROM's, including AMI, and M.R. BIOS.

A Tip for ISA Motherboards With "Extended Chipset" Setup

If you are using a motherboard based on the Chips & Technology
3 chip LSI chips, the newer OPTI chips or other programmable
chipset, congratulations! The speed of your RAM and 1I/O channel can
be altered to increase overall system performance by “fine tuning”
your motherboard. You can select I/O clock speed and wait states by
running the extended setup program that came with your mother-
board and using the information in Table A. Be careful when setting
I/0 channel wait states on these motherboards. It is easy to outrun
many controller boards by selecting SYSCLOCK/2 without wait states.
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Recommended C & T,
OPTI, Intel, and ETQ
Wait States.

NOTE:
SYSCLOCK is the CPU
clock frequency of your
motherboard, Use
extended setup to chose
betweembetween

SYSCIOCK, SYSCLOCK or
SYSCILOCK
3 4
5,6 elc.

to adjust your bus
clock frequency.

For example, a system
clock of 50MHz and an
extended setting of:

SYSCLOCK
5

will provide a bus
clock speed of

50
5 =10 MHz.
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Once your controller is jumpered correctly, proceed to CMOS setup
and then low-level format. See the following section that corresponds
to your drive type for set-up and low-level formatting instructions.

SYSCLOCK I/O Channel 16-Bit Bus
Read/Write Wait States

N Wait States
Over 8 MHz 1 wait state 2 wait states

8 MHZz or less 0 wait states 1 to 2 wait states

Most Floppy Controllers will work at bus speeds up to about
10MHz. Many Hard Drive Controllers do not operate reliably much
over 10 MHz. These estimates include 2 wait states. Note that I/O
operations on the PC bus have one extra wait state when compared to
memory operations. This is why memory mapped cards generally
transfer data faster than I/O mapped cards.

Your C&T or OPTI motherboard extended setup may also permit
disabling the ISA bus REFRESH line. REFRESH is a signal necessary for
proper operation if your system contains any expansion cards that use
dynamic memory. Cards that require this signal include: EMS cards,
laser printer direct video boards, caching controller cards, and several
other peripherals. Disabling this line will improve bus throughput by
between 1% and 3%. Go ahead and disable it if you need this small
performance increase, but be warned of compatibility problems down
the road.
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DRIVE SETUP & JUMPERING

Typical IDE Drive Installation

SC's technical support department is constantly asked: "What drive

parameters should I use to install my IDE drive?" All modern IDE dri-
ves use what is called "automatic translation". This translation helps the
drive to match itself to the parameters you choose. For example, a 80-
megabyte drive might have 6 heads, 17 sectors per track, and 1230 cylin-
ders. This same drive could be installed using a CMOS configuration of 12
heads, 17 sectors per track and 615 cylinders. Doubling the number of
heads and halving the number of cylinders has no effect on the formatted
capacity of the drive. The drive automatically translates the "logical para-
meter" of cylinder 0 head 6, sector 17 into the "physical" parameter of
cylinder 1, head 3, sector 17. In fact, for DOS to access the full capacity
of a drive, it should be set-up with a configuration of 1024 cylinders or
less.

The system BIOS informs the imbedded drive controller of the CMOS
settings on power up, and the drive then mimics this logical configura-
tion. This means you can choose any parameters for an IDE drive as long
as the CMOS settings do not exceed the physical capacity of the drive.
There are also a few other practical limitations to the logical parameters
you choose. For reasons described in the next few chapters, the maxi-
mum number of cylinders you should use is 1024. The maximum number
of sectors per track is limited to 63, and the number of heads should not
exceed 64.

To select drive parameters for any IDE drive in the drive list, simply
choose a CMOS type with a formatted capacity less than or equal to the
drive you are using. If you are using a system with a "user definable" drive
type, enter the physical parameters of the drive from the drive list. If the
physical parameters exceed 1024 cylinders, double the number of heads
and halve the number of cylinders.

If you have a copy of CSC's IDSCAN software, ignore the drive tables
and just boot from floppy. Run IDSCAN and we'll take care of setting
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CMOS for you.

Some newer system board BIOS ROM's have ID Scan programs built
in! Selecting the correct CMOS configuration parameters may be as easy
as running the "automatic configuration" utility in your ROM BIOS setup
program!

Once you CMOS is set correctly, proceed to the DOS partitioning and
high-level format instructions in the following chapters. If you are using
the drive for Novell, a Compsurf may be necessary. Low-level formatting
is not required or recommended for any IDE drive.

IDE Drive Jumpering
Most IDE drives have one or more of the following jumpers:
HOST SLV/ACT, C/D, DSP, and ACT.

HSP, when jumpered, grounds the HOST/SLAVE/ACTIVE signal on the
IDE interface. This signals the system that a slave drive is present in a
two drive system. You need to add this jumper only if you have two
IDE drives installed.

C/D is also sometimes labeled DS and is the drive select jumper. This
jumper is set on the master (i.e. C:) drive and removed on the slave
(.e. D)) drive.

DSP should only be jumpered on the first drive (i.e. C:) if
two IDE drives are installed in the same system. This
jumper tells the master (i.e. C:) drive that there is another
drive present on the IDE cable.

The ACT jumper connects the -ACTIVE signal to the -HOST SLV/ACT
signal on the interface. This signal is used to drive an external LED
that indicates drive activity. If the hard drive activity LED doesn't
work on your system, chances are you need to add an ACT jumper.

DSO or DS1 Confusion

Drive select jumpers are often a source of confusion and frustration.
It seems that some manufacturers label their four drive-select jumpers
DSO0, DS1, DS2, and DS3. Others label them DS1, DS2, DS3, and DS4. We
will use the more common convention DS0O, DS1, DS2, and DS3 through-
out this manual.

MFM, RLL, and ESDI Drive Jumpering

If you are installing a single MFM, RLL, or ESDI drive in your system,
choose DSO if your jumpers start with DSO or choose DS1 if your jumpers
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start with DS1. These are actually the same jumpers, just numbered dif-
ferently by the drive manufacturer. What you need in a single drive
MFM/RLL installation is the first available drive-select jumper.

If you are installing a second MFM or RLL drive in your system with a
twisted cable, choose DS1 if your jumpers start with DSO or choose DS2
if your jumpers start with DS1. What you really want in this case is the
second drive select jumper.

Always connect drive C: to the last connector (after the twist).
Connect D: to the middle connector (before the twist).

And you are installing:
If your drives have select
pins numbered: . , . .
1 Drive with a 2 Drives with a 2 Drives with a
flat cable twisted cable flat cable

Set C: to DS1 Set C: to DSO
DSO to DS3 Set C:to DSO Set D: to DS1 Set D: to DS1

Set C: to DS2 Set C: to DS1
DS1 to DS4 Set C:to DSI Set D: to DS2 Set D: to DS2

SCSI Drive Jumpering

SCSI drive jumpering is an altogether different story. SCSI drives usu-
ally use three jumpers for addressing. The eight possible on/off configu-
rations of these jumpers represent eight SCSI addresses. Normally these
jumpers follow a straight-forward binary sequence with the lowest num-
bered jumper being the LSB. Check your drive manual or the Connector
Pinout section to be sure before jumpering your SCSI drive.

SCSI drives usually have a jumper that selects the source of termina-
tor power. This jumper is important if your controller or system does not
supply terminator power. In this case, you will need to jumper the drive
so that terminator power is supplied from the drive.

Many SCSI drives also have a jumper for power up spin. This jumper
is changed to permit the system to control spin-up of the drive. Many
Seagate and Maxtor drives also have jumpers that permit spin up delays
based on the SCSI ID jumper. Since each drive has a different SCSI ID, this
means that each drive will spin up at a different time. This option is pro-
vided because the power requirements are much higher during spin-up
than when the drive is running. Many disk arrays and large systems with
multiple drives are set up to take advantage of this option. Longer power
supply life is the resulit.

If you have an Adaptec™ controller, you will need to set your boot
drive to ID 0. Your second drive should be set to ID 1. If you want to use
more than two drives under DOS, you will need to load ASPI4DOS.SYS
and ASPIDISK in your CONFIG.SYS file. ASPIDISK will also be necessary if
you are running any protected mode software. The driver installation
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process with these cards can become quite involved.

If you are using a CSC FastCache™ you will need to run FCSETUP
when you first install your hard drive or when you make any changes to
your SCSI hardware configuration. Once you have run the setup program,
NO DRIVERS will be necessary for running up to 7 SCSI hard drives under
DOS. Erasable optical drives can also be run without drivers. No changes
to your CONFIG.SYS are necessary, and you can set the card to boot from
any ID. Also, no drivers are needed for protected mode programs (like
Windows™ in 386 Enhanced Mode). Just add an exclude statement to
your memory manager so that the memory range of the FastCache is left
unchanged. Nice, huh?

Most other SCSI controllers such as the CSC PCI SCSHII board will
scan the SCSI bus each time the system is powered up, adding support for
the extended drives at that time.
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DRIVE CABLING

IDE Drive Cabling

¥ DE (Imbedded Drive Electronics) interface disk drives use a 40-pin
Iinterface cable. This cable connects the drive logic board (with
imbedded controller) to a bus adapter card or to a motherboard IDE
connector. IDE adapters are usually called “paddle boards”. The pad-
dle board buffers (amplifies) the signals from the drive and provides
enough power to drive the PC bus.

Cabling an IDE drive is simple. Connect a 40-pin flat cable from
the drive to the controller, being careful to observe pin 1 orientation.
If the drive supports it, a second IDE drive can usually be connected
to the same cable. To do so, jumper the boot drive in “master” mode,
and jumper the second drive as a “slave” as described in the Drive
Setup & Jumpering section. Since the IDE interface transfers data and
control signals at full bus speed, IDE cable lengths are critical. As a
rule of thumb, try to avoid using a cable longer than 18" in any IDE
drive installation.

What Are These Twisted Cables?

Why do many drive installations use twisted cables? Simply
because IBM used them in the first PC’s. In an effort to simplify instal-
lation, IBM decided to jumper all of their hard and floppy drives on
the second drive select. This eliminated the need for technicians to
jumper the drives. The first floppy drive (A:) was connected to the
end of the cable (after the twist). The second floppy drive (B:) was
connected before the twist. The twist in the cable simply flipped the
first and second drive select lines so that all drives could be jumpered
identically.
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The floppy and hard drive cables in a standard AT look suspicious-
ly similar. Be careful not to interchange them. A significant number of
installation problems are a result of interchanged hard and floppy
cables. Each cable has a different twist, and they are often not marked.
If you are using twisted cables, make sure the floppy drive cable has
seven conductors twisted. A twisted cable used with older MFM or
RLL hard drives must have only five conductors in the twist. See the
cable chart at the end of this section.

Single Drives (MFM, RLL or ESDI) Cables

Cabling a single drive MFM, RLL, or ESDI system is easy. Use a stan-
dard 20-pin flat data cable and a 34-pin control cable with no twist. A
word of caution: watch out for pin one. Pin one is identified by a red
stripe on one side of the cable. This side of the cable must be con-
nected closest to pin one of both the drive and controller. Check the
controller card for a small number 1 or a square dot on the silk screen
near one edge of the connector. Pin 1 on the drive is nearest a notch
in the edge connector. Reversing the data cable can cause damage to
the drive, controller, or both.The differential line drivers on the drive
and controller are easily damaged by reversed cables. If you are not
sure which is pin 1, check the manual, don’t try to guess!

Multi Drive MFM and RLL Cabling

Three cables are required when installing two MFM or RLL drives
using one controller. Two flat 20-pin data cables and one twisted 34-
pin cable will be necessary. The 34-pin control cable should have only
the drive select and ground pins twisted (5 conductors twisted). Set
both drives to the second drive select position (this position is marked
DS1 or DS2 as described in the Drive Setup & Jumpering section).
Terminate the control cable on the last drive only.

Termination

In MFM, RLL, and ESDI installations, terminating resistors for the
control signals should be installed only in the drive located at the
physical end of the control cable. Terminating resistors should be
installed at the end of every data cable in these installations. Since
most drives come from the factory with terminators installed, you will
need to remove terminators in a dual drive installation. See the SCSI
installation section for more information on SCSI termination.
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Multi Drive ESDI Cabling

Three cables are required when installing two ESDI drives using
one controller. Two flat 20-pin data cables and one flat 34-pin cable
with two drive connectors are necessary. Set the first ESDI drive
jumpers to drive select 0. Set the second drive to drive select 1.
Terminate the control cable on the last drive only.

A flat cable is required for applications with more than two ESDI
drives. If only two drives will be installed, ESDI drives may also be
cabled with a twisted 34-pin cable in a manner identical to MFM
cabling.

Although most ESDI controllers support only two drives, the ESDI
interface provides the ability to daisy-chain up to 8 drives. If you are
installing more than two ESDI drives, use a flat 34-pin cable and set
the select jumpers sequentially. A separate 20-pin data cable is
required for each drive.

SCSI Drive Cabling

Internal SCSI drives are connected to the controller with a 50-pin
ribbon cable. Be extremely careful to observe the pin 1 location when
connecting cables to SCSI drives. Reversing SCSI cables on drives
often causes a loss of termination power which can result in marginal
data transfer or no transfer at all. Some external SCSI drives are con-
nected to the controller with a 25-pin D-type connector, others use a
50-pin Amphenol connector.

The SCSI bus must have a total of 2 terminators - no more and no
less. If you are using the controller with one internal hard disk, for
example, termination will be installed on the internal hard drive and
on the controller card. If you are installing one internal and one exter-
nal drive, the terminators must be removed from the controller card
and installed on the internal and external drives. Check the manual
included with your SCSI drives and controller board for terminator
installation and removal.

PIN 1 RED STRIPE PIN 1
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20-Pin Data Cable. 1
used for each MFM,
RLL or ESDI Hard
Drive.
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34-Pin Control Cable.
Used for single drive
MFM, RLL or ESDI
systems.

Dual Drive straight
34-Pin Control Cable.
Used for MFM, RLL,
and ESDI drives.

Dual Hard Drive
twisted (5 wires) 34-
Pin Control Cable.
Used for MFM, RLL,
and ESDI drives

Dual Floppy Drive
twisted (7 wires) 34-
Pin Cable. Used for
one or two Floppy
Drives
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PIN 1 RED STRIPE PIN1
C:DRIVE
PIN 1 PIN 1 RED STRIPE PIN 1

Note: When using this cable with 2 drives, one must be set to Drive Select 0
and the other for Drive Select 1 (see Table B in previous chapter).

PIN 1 PIN 1 RED STRIPE PIN 1

DRIVE C DRIVE D

Note: When using this cable with 2 drives, both drives must be set to Drive

Select 1.
PIN 1 PIN 1 RED STRIPE PIN 1
DRIVE A DRIVE B
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Note: Botb floppy drives should be set to Drive Select 1.

PIN 1 PIN 1 RED STRIPE PIN 1
— 40-Pin IDE cable for
one or two bard
drives
DRIVE C DRIVE D

SCSI CABLE IDENTIFICATION

MAC Style DB-25 to
Centronics Cable

Correct Enclosure
Cabling for External
Drives

Wide SCSI Cable and
Mating Connector
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SCSI-II Amp Style to
Centronics Cable

PS/2 to Centronics
SCSI Cable

Centronics to
Centronics SCSI Cable
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LOW-LEVEL FORMATTING

nlike floppy disks that are low-level formatted at the same time as
Uthey are high-level formatted, all hard disks are low-level format-
ted separately, that is because of the differences in the various types
and styles of controller cards, the encoding format, and the interleave
that can be used with a hard drive.

If you decide to use a different controller card, or to use a different
interleave on the hard disk, it may have to be low-level formatted
again. Once the low-level format is completed properly, it will not
have to be done again unless the controller card is replaced, the inter-
leave is changed, bad sectors appear, or there is a hard disk failure.
Low-level formatting destroys all the data written on the hard disk. Be
sure to back-up all data before a hard disk is low-level or high-level for-
matted.

What is DEBUG?

DEBUG is a program provided on the DOS disks (DEBUG.COM)
that is primarily used by programmers and service technicians. The
operation of DEBUG is described in detail in the DOS manual. In order
to use DEBUG for low-level formatting, only two commands are gen-
erally necessary: the G (GO) command, and the Q (QUIT) command.
In the following paragraphs, commands such as G=C800:5 will be
used to start the ROM based low-level formatting program stored on
the hard drive controller.

To start the program, insert a disk containing the DEBUG.COM pro-
gram into the floppy drive and type DEBUG at the DOS prompt. When
the DEBUG prompt (-) is displayed type G= followed by the starting
address of the ROM based program (G=C800:5) for example. This
means go to ROM address C800:5 and run the program contained in
the ROM. After the program is finished, it will usually return you to
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WARNING!

As with any low-level
Jormat, CSCFMT will
destroy all existing
data. Don’t use
CSCFMT unless you
bave a verified back-
up of all data.
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the DOS prompt (>). If the program returns you to the DEBUG
prompt (-) type Q to quit DEBUG and return to the DOS prompt.

What is CSCFMT?

CSCFMT is a low-level format utility supplied on the Hard Drive
Bible companion CD-ROM. CSCFMT works with most MFM,RLL, ESDI,
IDE and EIDE drives. Low-level formatting is the only way of changing
the interleave of a hard drive. CSCFMT is useful if you are installing a
hard drive for the first time, or if you need to change the interleave of
an installed drive to optimize its performance. For most common DOS
installations, CSCFMT is the only program you’ll need in addition to
DOS FDISK and FORMAT.

To low-level format, just type CSCFMT at the DOS prompt.
CSCFMT will ask for the interleave you wish to use. Check the inter-
leave information section for the optimum value for your system con-
figuration.

Choosing a Drive Type

Early IBM ATs only provided 14 (MFM) or so drive types to choose
from in the CMOS. The Middle-aged AT’s usually have up to 46 (based
on the original MFM) types. If you are installing an IDE drive and you
find a CMOS drive with a matching total drive capacity, go ahead and
use it.

Most new machines have a “User Definable” or “Custom” drive type
that can be created and saved in the CMOS, thus providing a standard
drive type. “User Definable” drive types are used in most IDE drive
installations.

IDE Drive Types

This idea of translation schemes bring us to the AT or IDE
(Imbedded Drive Electronics) interface. These drives are intelligent in
that they will “mimic” other drive geometries that equal or are very
close to the same number of logical blocks. If a “custom” drive type
option is not available for an AT drive, simply pick one from the list of
available choices that has the same number of total megabytes.

MFM Drive Types

Unlike the newer IDE drives, MFM drive configurations must match
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the drive geometry exactly!! If the CMOS drive type table lists the
exact geometry, great. If not, then check to see if a “Custom” or “User
Definable” CMOS option is available.

The last resort is to choose a drive type match that is close but
does not exceed either the cylinder or head values. This option will
not usually provide the full formatted capacity of the drive. An exact
match in the head count is definitely preferred when getting a “close”
match. When there is no direct match in the internal drive type tables,
a partitioning program may be needed to provide a software driven
translation solution in order to achieve full capacity. Keep in mind
that the drive will format out only to the capacity of the chosen drive
type when not using third-party driver software. Also, some AT 16-bit
MFM controllers provide an onboard BIOS that will allow the unique
geometry of the drive to be dynamically configured.

RLL and ESDI Drive Types

RLL and ESDI drives are usually not represented at all in the inter-
nal drive tables, and consequently the controllers for these drives
need onboard a ROM BIOS that either contains its own internal list of
choices for the geometry or else provides the ability to dynamically
configure (define) the controller to the specific geometry of the drive.
In the case of the ESDI interface, the controller gets parameters direct-
ly from the drive with the equivalent of a SCSI "Mode Sense" com-
mand. Most RLL and ESDI controllers require that CMOS be set to
"Type 1". This setting is then overwritten by the controller BIOS after

power-up.
A special note on ESDI and other drives that have more than 1024 Note:
cylinders. Since DOS cannot access cylinders above this limit, a trans- Translated LBA’s

lation scheme may be elected in the controller’s BIOS. As the total gye glways less than
number of Logical Blocks Available (LBA’s) is defined as CYLIN- or equal to Native
DERS*HEADS*SECTORS PER TRACK, translations that equal the same LBA’s.
number of logical blocks with the cylinder count below the 1024 limit

will be devised. The controller BIOS will need to be ENABLED in

order to utilize translation schemes.

SCSI Drive Types

Almost all SCSI drives use DRIVE TYPE 0 or NONE, as the host
adapter BIOS and the drive communicate together to establish the
drive geometry. The SCSI controller "Scans" the SCSI bus shortly after
power-up and installs BIOS support for any attached SCSI devices.
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Formatting MFM Drives

The first step in a low-level format of an MFM drive is correct
CMOS setup. Check the drive geometry list for the heads and cylin-
ders configuration of your drive. Then check your motherboard man-
ual (or ROM based setup program) for a CMOS drive type that match-
es your drive geometry. If you find an exact match, set the CMOS to
that drive type number and skip the next paragraph.

Table Overrides

If your drive geometry does not match a CMOS drive type, you will
need to perform a CMOS type table override. Use Speedstor or Disk
Manager software to do this. These programs add a software device
driver to the drive that overrides the CMOS drive type settings on
power-up, enabling you to use a drive not listed in your setup pro-
gram.

Check the Tune-Up section for the correct default interleave for
your system, then low-level format the drive. If you have a late AMI
BIOS, you may have low-level formatting routines built in ROM. If not,
use either the setup disk that came with your computer, CSCFMT, IBM
Diagnostics, Speedstor, or Disk Manager to low-level format.

Once the drive is low-level formatted, proceed to the partitioning
and high level formatting instructions in the following sections.

Formatting RLL Drives

Most of the 16-bit and all of the 8-bit RLL controllers that we have
found have low-level formatting routines in ROM firmware on the
board. The default address segment for XT controller boards is C800
hex. To find the starting address, enter DEBUG and type U C800:3.
The jump instruction is usually found at C800:5 or C800:6. The first
two bytes of the ROM are a 55 and AA hex which identify the BIOS
ROM. The third byte represents the length of the BIOS ROM in 512
byte blocks.

To format the drive, first select the correct CMOS setup. Consult
the manual that came with your RLL controller for the correct setup
value.

After setting CMOS, proceed to the low-level format. If you have a
ROM based low-level formatting routine available, use it. Otherwise,
use CSCFMT, Speedstor, or Disk Manager. Be sure to use the /SECS:26
option if you are using Speedstor.

When formatting lower capacity (i.e. 30MB) RLL drives, be sure to

© CSC 1996



Corporate Systems Center (408) 743-8787

enter the write precompensation cylinder correctly. Write precomp is
important to these drives, since RLL encoding leaves less margin for
error. Write precomp is handled automatically on almost all newer
drives.

Once the drive is low-level formatted, proceed to the partitioning
and high-level formatting procedures described in the following sec-
tions.

Formatting ESDI Drives

All of the PC-bus ESDI controllers we have come across have low-
level formatting routines in ROM firmware. The formatting proce-
dures for these drives vary from controller to controller, so the best
advice we can give you here is follow the instructions that came with
the card.

In addition to the interleave, you may be asked if you want to use
sector sparing when you format. Sector sparing reduces the number
of available sectors per track from 36 to 35 or from 54 to 53.This will
reduce the available formatted capacity of your drive. Choose sector
sparing only if your drive has a large defect map. Sector sparing will
allow the controller to remap defective sectors to the spare sector on
each track. This means that your application will “see” less defects.
Sparing will reduce the capacity of your drive by 1/36th. If your drive
has a small error map, sector sparing won’t gain you much. If you are
running an application that requires a "Defect Free" drive, enable sec-
tor sparing to "Hide" the drive's defects.

Many ESDI controllers may also ask you for head and track sector
skewing values. These values offset the position of sectors relative to
the index so that as the drive steps from track to track and changes
from head to head, the next sequential sector is immediately available.
To calculate the optimum track skewing value, divide the track-to-
track seek time of your drive by 16.6ms. Then multiply this number
by the number of sectors per track (rounding up). This will give you
the optimum track skewing value. Select 0 when asked for head skew.

You may notice that your large capacity ESDI drive contains a large
number of factory defects. Don't sweat it. These defects are mapped
by a factory analog tester that is extremely sensitive compared to your
controller. Most of these defects could never be detected using your
controller. They are usually just small analog spikes or dropouts that
are corrected by the ECC on your controller. The factory maps these
defects because they are the most likely areas to cause problems as
the drive wears over time.

Once your ESDI drive is low-level formatted, proceed to the parti-
tioning and high-level formatting procedures in the following sec-
tions.
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Several SCSI drives
including some made
by Quantum will
return almost imme-
diately from a SCSI
low-level FORMAT
command. These
drives report that they
bave successfully com-
Dpleted a low-level for-
mat but don’t actually
format the disk. A
SCSI FORMAT (04b)
command does not
erase data on all dri-
ves. In many cases,
data written to the
disk is not erased
unltil it’'s overwritten
with a WRITE
command.
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WARNING!

All IDE drives are
already low-level for-
matted at the factory.
Low-level formatting

an IDE drive could

erase the factory
recorded defect tables.
Defects on these drives
are usually mapped
out using a burn-in
process, not through
the interface.

CAUTION!
Unless you need to
change interleaves, we
don’t recommend
reformatting older
IDE drives. Imbedded
Jactory defect maps
on older drives could
be accidentally ervased
by low-level
Jormatting.
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Formatting SCSI Drives

Most SCSI controllers require that the CMOS setup on X86
machines be set for “no drive installed”. On power up, the SCSI BIOS
on the adapter card scans the SCSI bus to detect attached devices.
Once detected, these devices are added to the list of available drives.
Most SCSI controllers support up to seven SCSI devices. More than
two drives usually require a third party device driver for use with DOS
versions before 5.0.

Almost every SCSI controller includes a low-level format program
that is specific to that particular board. The low-level format routines
in programs like Speedstor and Disk Manager don’t usually work well
with SCSI controllers. This is because the controller card BIOS does
not translate an interrupt-13 format command into a SCSI format com-
mand. In this case, you’ll most likely need to use the low-level format
program that came with the card.

Once the low-level format is completed, FDISK, Speedstor, or Disk
Manager can be used for partitioning and high-level formatting.

Low Level Formatting IDE Drives

Most IDE drives operate in two modes, “native” and "translation".
To use an IDE drive in native mode, set CMOS to the actual number of
heads and cylinders on the drive, then proceed to partitioning and
high-level format.

If the IDE drive you are using has physical characteristics (i.e.
heads, cylinders, and sectors/track) that are not listed in your ROM
BIOS, and you do not have a BIOS that offers a user defined drive type,
you will need to use translation mode. Translation mode remaps the
drive’s physical characteristics into characteristics that match a com-
mon drive type. For example, most 40MB IDE drives offer a translation
mode that matches the physical characteristics of the early Seagate
251. Since this type is included in almost all ROM BIOS drive type
tables, compatibility is improved.

Most new IDE drives automatically enable translation mode based
on CMOS settings. Select a drive type that is close to but does not
exceed the megabyte capacity of the drive. The drive will translate to
the megabyte capacity you have selected. Some older type IDE drives
require a jumper. Like SCSI drives, all IDE drives are low-level format-
ted at the factory.

Once CMOS and translation mode is set correctly, FDISK,
Speedstor, or Disk Manager may be used for partitioning and high-level
formatting.
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DOS PARTITIONING

OS partitioning and high-level formatting can be tricky. This may

be done using DOS FORMAT and FDISK or using a third-party
program such as SpeedStor or Disk Manager. Although these menu dri-
ven programs are convenient, DOS and its included utilities are all
that’s necessary. It’s important to understand the following DOS par-
tition constraints before beginning.

Old DOS Limitations

Versions of MS DOS and PC DOS before 3.30 have a 32MB storage
limitation. There is no way to access over 32MB per physical drive
without a device driver, if you are using an old version of DOS. If you
are stuck with DOS 3.2 or earlier, you will need SpeedStor or Disk
Manager to fully utilize a drive larger than 32MB. The best solution is
to upgrade to 3.30 or later version.

The 32MB Barrier

Versions of MS DOS and PC DOS after 3.30 but before 4.0 have a
32MB per partition barrier. Using these DOS versions, you cannot
access more than 32MB per logical partition without using a third-
party device driver. Both Speedstor and Disk Manager provide a
device driver that can be installed in your CONFIG.SYS to bypass this
limitation. We recommend use of DOS 4.01 or later if you desire more
than 32MB per partition.

The 1024 Cylinder Barrier

All versions of DOS have a 1024 cylinder limitation. This is becom-
ing more and more of a problem as larger capacity drives are intro-
duced with more cylinders. To access more than 1024 cylinders, you
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will need a device driver or a controller card that offers a "translate
mode". Some ESDI and most SCSI controllers (like the CSC
FlashCache™64) offer translation mode.

Controllers that feature a translation mode will logically remap a
drive's physical parameters so that the system "sees " less cylinders
and more heads or sectors per track. For example, an ESDI drive with
1224 cylinders, 15 heads, and 36 sectors per track might be mapped
into a configuration of 612 cylinders, 30 heads, and 36 sectors per
track. The physical configuration of the drive will remain the same,
but the controller card will remap the drive so that DOS will recog-
nize the entire disk.

Translation mode is usually enabled during the low-level format
procedure. If your controller does not support translation mode, the
only way to bypass the 1024 cylinder limitation is with a device dri-
ver.

Once you have decided how you want to partition the drive, use
either Speedstor, Disk Manager, or FDISK to do the work for you.
Divide the disk into as many partitions as you desire. After you have
set the partitions, you will have to reboot the system before any parti-
tion changes are recognized. Be sure to mark the partition you want
to boot from as the ACTIVE partition. Then proceed to the high-level
format procedure described in this section.

Partition Compatibility

All versions of DOS 6.x and later have the ability to access parti-
tions created under older versions of DOS. Most, but not all, older ver-
sions of DOS will access partitions created under newer DOS versions.
For example, a system booted under DOS 3.3 will recognize a hard
drive partition created under DOS 3.2, but not an extended partition
created under DOS 4.0. If you're partitioning a drive with a later ver-
sions of DOS and using partitions larger than 32MB in size, be aware
that you are limiting your compatibility with earlier versions of DOS.
If you plan to reformat a drive originally formatted with a late version
of DOS, you must use the later version of DOS FDISK to erase the
existing partition.

The 2000MB Partition Limit

DOS 6.X is currently limited to 2000MB per partition. In most
cases, this is an adequate partition size. Although software is available
to bypass this limitation, I don’t recommend using it. If you can’t par-
tition your data to fit in 2GB partitions, the best solution is another
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operating system with a high performance file system like OS/2™ or
Windows NT™. As partition sizes increase, the efficiency of DOS
decreases. DOS cluster sizes are typically 8K or more in large parti-
tions. Since the minimum allocation size for each file is one cluster,
even small files (i.e. 1K) will require 8K of disk space per file. If you
have many small files, switching to a smaller partition that decreases
your cluster size will improve efficiency.

DOS Format

DOS format (or high-level format) is simple. Use the DOS format
program with the /S option or use FORMAT and SYS C: to initialize
your bootable partition. If you are using a device driver, install it next
and reboot the system before formatting any remaining partitions. You
may also use Speedstor or Disk Manager for high-level formatting. Be
sure to copy COMMAND.COM and invoke SYS C: to copy the DOS sys-
tem to the active partition after using these programs.

Congratulations! You are now ready to run. Proceed to the tune-
up section for tips on optimizing your software setup.
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MACINTOSH DRIVE INSTALLATION

o hard drive technical manual would be complete without
Ninstructions for drive installation on the Apple Macintosh™. The
Mac is the computer which popularized the SCSI standard. Every Mac
since the Plus, introduced in 1984, has a built-in SCSI controller on the
motherboard. This makes installing internal and external SCSI devices
relatively easy, providing that you pay proper attention to cabling, ter-
mination, SCSI ID, and driver software installation.

As stated in the previous chapters, the SCSI bus utilizes “Daisy
Chain” cabling with dual-ended termination. This means that each
device must be connected in series with either a continuous ribbon
cable or a series of external SCSI cables, with proper termination at
both ends of the chain.

All Macintoshes use a standard DB-25 connector as the external
SCSI port. Most computer stores carry a variety of cables which will
connect your Mac to Centronics 50-pin or other industry standard
SCSI connectors. If you are unable to locate the cable or terminators
you need, CSC carries a comprehensive line of SCSI accessories at rea-
sonable prices. We recommend that you do not use “T” type cables, as
they can cause line noise and ringing which result in unreliable oper-
ation.

Correct termination is critical for any SCSI device installation.
Every SCSI “Daisy Chain” must have a total of two terminating resis-
tors, no more and no less. The first terminator is on the internal drive
inside the Mac case. Do not remove the internal terminator for any rea-
son. When upgrading the internal drive always make sure that the
replacement device is terminated. If you are adding extra internal
devices, you will need to remove all terminators from them, except
from the last physical device. If you are adding extra external devices,
only the internal drive and final device should be terminated.
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The Macintosh CPU is always at SCSI ID number 7 and the internal
boot drive should always be set to ID number O for reliable operation.
Any other external or internal SCSI devices can be set to any other ID
numbers, 1 through 6, as long as the number is not duplicated any-
where else on the SCSI chain. Duplicate SCSI ID numbers will cause
a Mac to hang on startup. External devices should have a SCSI ID
switch somewhere on the outside of the case to set the ID number.
Internal devices will have their SCSI ID number set by removing or
moving the ID jumpers on the device itself. The jumper settings for
most SCSI devices are given in following chapters.

All external SCSI devices attached to the Mac must be powered up
before your Macintosh is switched on. Allow the external hard drives
enough time to spin-up, and then turn on the Mac. External devices
which are attached but not powered up or are started after the Mac
can cause the SCSI bus to hang, preventing drive operation, causing
unreliable data transfers and “Bombs” to occur.

If you intend to boot from a new hard drive, it is imperative that
you install your personal version of the system folder to maintain com-
patibility and functionality with your existing software. It is vitally
important that ONE and only ONE version of the System File is
installed on the boot drive. It is possible to have different System
Folder on different drives, and then boot from them by choosing
which drive is the Start Up Drive in the Startup Disk Control Panel, if
you so desire. However, DO NOT have more than one System Folder
on any Start Up Drive. It will cause erratic computer behavior, random
crashes, “System Bombs” and other problems, if you can get it to start
up at all.

There are several ways to replace the internal Start Up drive on the
Macintosh. The best way we have found is the following, which
assumes that you have had your Mac apart in the past. If you are not
familiar with or are uncomfortable with putting hardware into your
Mac, there are many comprehensive and more specific books you can
refer to, or you can have an authorized technician install the device.

You will need: the appropriate hand tools to open your specific
Mac case, a Phillips screwdriver, a “Y” power connectot, and a three
connector SCSI ribbon cable, in addition to the new drive.

1. Clean up the existing drive. Put all those loose documents in
folders, like you always meant to do, toss those games you
haven’t played in 5 years, and take a look at all those files
labeled “stuff”.

2. Optimize the drive. There are several good defragmenting and
optimizing utilities available on the market. You should also get
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third party formatting software with the package. Find one and
use it. You’ll be amazed at how fast your old drive just became.
Shut everything off, but do not unplug the Mac.

Open the case and touch the power supply case. This grounds
any static electricity.

Replace the power connector and the SCSI ribbon on the drive
with the “Y” power connector and the three connector SCSI ribbon
cable.

Set the replacement drive to any SCSI ID except O or 7, using
the SCSI ID jumpers. Make sure that the drive is terminated as
well. Then connect it to the power and ribbon cables.

Place it somewhere where the PCB cannot ground out. We pre
fer a suitably sized piece of cardboard on top of the existing
drive. In any case, make sure that it will not short anything out
or fall.

Restart.

Format, initialize, and partition the new drive using the third
party driver software you installed earlier.

The new partition(s) will now be on the desktop.

Open the old internal drive. Press “Command-A” to select all of
its contents.

Drag to the new drive to copy all, then close all when done.
Using the Startup Disk Control Panel on the existing drive,
change it to the new drive and restart to check that the instal
lation went as planned.

After everything is confirmed, shutdown. Remove the old
drive. Set the SCSI ID of the new drive to 0, and install it in the
internal bay using the original power connector and SCSI rib
bon cable.

Reassemble your Mac, and you’re done.

talling an external SCSI device is much simpler. You will need

to obtain the correct external SCSI cable, usually a DB-25 to
Centronics 50-pin, a terminator and some version of the aforemen-

tioned

third party formatting software. The Apple Hard Drive Toolkit

included on the Apple Macintosh System Disks may not work on hard
disk drives without Apple firmware.

1.

Once again, shut everything off. NEVER install or remove any
device while power is on!

. Connect the external device(s) with the appropriate SCSI

cable(s).
Check that there are no duplicate SCSI IDs.
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Note #7:

If you make the parti-
tions under 500MB
each, the drive will
run faster and the
minimum file sizes

will be smaller.

Note #8:

All new partitions will |

bave individual icons
on your desktop. It is
possible to bave only
one bard drive
installed and bave a
desktop full of parti-
tion icons, which for
all intents and pur-
poses look just like
bard drive icons. It is
advisable to change
the names and icons
of the individual par-
titions, if for no other
reason than that it
makes it far easier to
tell them apart.
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4. Confirm that the last device and only the last device has been

terminated.

5. Power-up all external SCSI devices and allow them time to spin-
up.

6. Switch on your Mac, and launch the third party formatting soft
ware.

7. Format, initialize, and partition the new drive using the
third party driver software you installed earlier. See note to
left.

8. The new partition(s) will now be on the desktop. See note.

It is very important that all of the SCSI hard drives in your Mac
SCSI chain have been formatted with the same third party software
and are running the same SCSI driver. We often see a multiple hard
drive Mac system suddenly report “THIS DISK IS UNREADABLE,
WOULD YOU LIKE TO INITIALIZE?”. This is most often caused by a
SCSI driver conflict, in which two or more drives were formatted with
different software. While most of the better third party software pack-
ages do offer “work arounds” for this situation, it is preferable that all
of the devices be formatted with identical software. Even different
versions of the same formatting software can and will cause conflicts.
Virtually all of the SCSI device installation problems which we
encounter in Mac systems stem from cabling, termination, or SCSI ID
errors. First of all, make absolutely sure of all cables and their orien-
tation. Cables should fit tightly, but never be forced, and all securing
clips should snap in to place. There must be two and only two termi-
nators, one on the internal drive and one on the last physical device
on the SCSI chain. No SCSI ID number can ever be duplicated on the
chain. Please note that the physical placement of a device and its SCSI
ID are NOT the same. It is very likely that a device can be set to the
SCSI ID of 2, for example, and be the final physical device of four
external SCSI devices on the SCSI chain.
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WINDOWS DRIVE FORMATTING

Windows ‘95 Disk Format

indows ‘95 uses a standard DOS compatible File Allocation Table

(FAT) type disk format. Windows ‘95 also keeps a reserved area
of the disk available for long file name support. The first character of
the DOS file name is changed in the directory to indicate that a long
file name exists for each file.

Windows ‘95 should install easily on any preformatted BIOS sup-
ported drive. DOS FDISK and FORMAT will still work. Some work will
be necessary to save the long file name attributes should you decide
to repartition your drive. It's a good idea to back things up before
upgrading to ‘95.

Windows 95 Enhanced IDE Support

Windows ‘95 supports IDE drives over 540MB (and 1024 cylinders)
using one of four methods:

1. ROM BIOS support using 28 bit LBA addressing

This is the most common means of support. Things will work
“transparently” if your motherboard BIOS supports LBA addressing
and is properly configured. Newer Intel built PCI motherboards are an
example.

2. Hard Disk BIOS support
If you have an “Enhanced IDE” controller with a BIOS, Windows ‘95
will support large drives through Int-13h.
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3. Truncation

This is a last resort. The capacity of your drive will be limited to
540MB, and only the first 1024 cylinders will work. In upgrading some
older machines without EIDE support, truncation may be your only
choice.

4. Real-Mode Geometry Support

This mode adds compatibility but sacrifices speed. You won't get
true 32-bit driver support, and the Windows ‘95 protected mode disk
driver (called ESDI_503.PDR) won’t work. A slower choice,but if
options #1 and #2 don’t work, it’s the only way to get the full capaci-
ty of a drive over 540MB.

Windows “95 SCSI Support through Int-13

Yes, your Windows ‘95 system can use SCSI hard drives and remov-
able drives without 32 bit drivers. Things will work properly using
Real-Mode Geometry support. Depending on the performance of your
controller, you may still get acceptable performance levels. This is the
trick to making older non-ASPI SCSI cards run under ‘95.

Windows “95 SCSI Support through ASPI

Many earlier SCSI cards include ASPI drivers but not Miniport dri-
vers. For these cards, Microsoft provides a “DOS Compatibility Mode”.
Since CD-ROM’s aren’t normally supported through interrupt-13,
Windows ‘95 switches into “real” mode and passes commands to these
devices through a DOS ASPI manager. The frequent switches between
“real” and “protected” modes tend to slow the system down.

This is the second level of compatibility and performance. It’s
faster than the Int-13 interface described above, but slower than the
Miniport driver explained below. If you own an early model controller
which doesn’t have Windows ‘95 32 bit miniport driver support, con-
sider upgrading to a newer PCI controller which does. An example is
the CSC Universal PCI Wide/Narrow Card.

Windows ‘95 and NT SCSI Miniport Drivers

For top SCSI performance, your controller needs a Windows ‘95
“Miniport” driver. This driver passes packets of commands and data
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between the Windows ‘95 operating system and your SCSI controller
hardware. Using a miniport driver provides true 32 bit performance.
Using a miniport driver also helps free the system to “disconnect”,
“multitask”, and complete other operations during the time that SCSI
devices are accessed.

In some ways, a miniport driver is simpler than an ASPI driver.
When a miniport driver is installed, the operating system becomes
responsible for composing SCSI command packets. These packets are
standardized and easy to create for devices for hard drives. But
devices like CD-ROM changers, jukeboxes, and SCSI tape drives use
“vendor unique” commands which vary from one device to another.
This shifts the burden of compatibility from the driver to the operat-
ing system. So even if your miniport based system won’t work with
one SCSI application, it may work with others. Take Microsoft Backup
as an example. Backup has limited compatibility with SCSI devices.
Other tape backup programs such as FastCache backup work fine
with devices like Digital Linear Tape (DLT) drives. Both programs pass
commands through the same miniport driver “socket”. But Backup
has a limited number of supported devices.

Windows ‘95 and Windows NT miniport sockets are very similar in
nature. Unfortunately, due to operating system differences, most ‘95
and NT SCSI software isn’t compatible. Don’t assume that a SCSI pro-
gram written to work under ‘95 will operate when you upgrade to NT.

Disk Manager and Windows ‘95

Using both Disk Manager and Windows ‘95 can be opening a can
of worms. Make sure you have the latest version (7.0 or later) of Disk
Manager before you even attempt it. Disk Manager modifies the MBR
(Master Boot Record) of your hard disk. It uses a small program locat-
ed in the MBR to trap disk calls made through Interrupt 13h. Virus
detection programs have been known to mistakenly identify the Disk
Manager code stored in the MBR as a virus. If the Disk Manager code
is accidentally removed by a virus checker, you’ll need to reinstall it.

Windows ‘95 is smart enough to recognize Disk Manager, and will
work with it. Make sure the Disk Manager file “XBIOS.OVL” is located
in the root directory of your boot drive before loading Windows ‘95.
The file “DMDRVR.BIN” should be loaded before any other files in your
CONFIG.SYS that access the disk.
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Getting 32 bit Disk Access from Win 3.1

Windows 3.1 has a 32 bit disk access driver called WDCTRL. It
offers a small performance improvement in systems that have AT com-
patible disks. As the name implies, it works only with devices that are
compatible with the Wester Digital Controller used in the original IBM
AT. Fortunately, compatible devices include most IDE and EIDE drives,
as well as MFM, RLL, and ESDI devices. If WDCTRL won’t work in your
system, you’ll know right away. If the drive and controller you’re using
doesn’t fully comply to the IBM task file specifications, WDCTRL sim-
ply won’t load. If the drive and controller are partially compatible,
the system will lock up hard when the driver loads. WDCTRL is not
compatible with SCSI controllers, of course.

To enable the 32 bit driver under Win 3.1, add the following lines
under the [386Enh] section of your Windows SYSTEM.INI file:

device=*intl3
device=*wdctrl

You can turn 32 bit access of in the system control panel or by
placing a semicolon “;” before each of these lines to “comment them

”

out”.
SMARTDrive 32 bit Disk Access

Windows ‘95 contains it’s own internal software disk cache archi-
tecture. The Windows ‘95 cache is also automatically configured, so
you can skip this section if you’re using Windows ‘95.

SMARTDrive is a 32 bit cache program that runs under Windows
386 enhanced mode. It has the ability to “double buffer” data stores
frequently used data in system memory for faster access. SMARTDrive
integrates well with Windows, and dynamically allocates memory as it
is needed. This feature lets Windows use your EMS memory when the
cache doesn’t need it.

SMARTDrive Write Caching

Earlier versions of SMARTDrive (before version 4.0) only cached
read data. Versions 4.0 and later can cache both reads and writes.
Caching write data is commonly called “write-behind caching” or “lazy
writes”. Caching write data definitely improves performance and
reduces the overall number of seeks, but it can be dangerous. Since
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data is written first to memory, not to disk, your data could be lost if a
system interruption were to occur.

Enabling write cache will cause loss of data should a system crash
or power interruption occur. SMARTDrive has built-in safety features
that check for CTRL-ALT-DEL resets and “old” data in cache. Another
safety feature flushes the SMARTDrive cache after five seconds. If the
system doesn’t crash hard enough to interrupt SMARTDrive’s internal
timer interrupt, these safety features will save your data.

To enable SMARTDrive Write caching, put a plus sign after the
drive letter you wish to cache. For example,

SMARTDRYV D+ /E:2048
will enable write cache on drive E: with an element size of 2048. The

element size specifies the number of bytes to be moved at one time.
For more options, type SMARTDRYV /?.
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NOVELL COMPSURF

ovell’s COMPSURF program is a tricky beast. It is one of the most
N rigorous and intensive test programs available. It’s also a neces-
sary prerequisite to installing some versions of Novell Netware on a
hard drive. Compsurf was first written in 1984 when large capacity
drives were not as reliable as they are today. It uses an intensive ran-
dom and sequential read/write test to certify the drive.
takes around one hour per 20MB of disk space to run. After testing,
Compsurf partitions the drive for use with Novell, and writes a defect
table to the drive.

Before running COMPSURE make sure you have all the necessary
software drivers. ELS level I or level II Netware is designed to support
IDE compatible drives only. ELS Compsurf will only work with IDE,
MFM, RLL, or ESDI controllers that bear a close resemblance to the
original IBM-AT MFM controller. If you are running Netware Lite,
Advanced 286, SFT 286, or Netware 386, you have more options.
Drivers for SCSI, ESDI, and SMD controllers are available for these ver-

Compsurf

sions of Netware.
Netware installation instructions to the letter, and link the device dri-
ver with Compsurf. This will create a custom formatting and testing
program that will operate with your controller.

If you are running a SCSI drive with Compsurf, be sure to answer
NO when Compsurf asks if you wish to format the drive. Use the low-
level formatting program provided with the controller card instead.
Compsurf can’t format SCSI drives because the SCSI interface only
supports a ‘FORMAT DRIVE’ command, and the ‘FORMAT TRACK’ com-
mand is normally ignored by SCSI controllers.

To use a Netware driver, you must follow the

Many newer controllers offer a “watered down” version of
Compsurf in ROM BIOS. We have yet to find a controller card BIOS
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Note:

When running
Compsurf on SCSI dri-
ves, be sure to low-level
Jormat the drive first,
then answer NO o the

Jollowing prompts:

FORMAT THE DRIVE:
NO (enter)
MAINTAIN DEFECT
LIST:

NO (enter)
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that tests as well as the real Compsurf. Our feelings are that the relia-
bility demands of most network users justify the time it takes to run
the real Compsurf.

To save time and effort, it’s a good idea to ask your drive dealer if
he can Compsurf your drive for you. If he’s reputable and confident
in his product, this service should be available at no extra charge.

Whatever you do, choose a well built, heavy duty hard drive for
your fileserver. Novell applications are extremely disk intensive and
demand a reliable disk.
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HARDWARE COMPATABILITY
'PROBLEMS

nfortunately, not all controller cards are compatible with all com-
Uputers and not all disk drives work with all controller cards.

Some of the major hardware compatibility problems we have come
across are listed below.

SCSI Arbitration on Bus Scan

On power-up, a SCSI controller communicates with the attached
devices to determine if the device is operating in synchronous or
asynchronous mode. Many SCSI controllers do not perform this arbi-
tration process correctly. This failure usually causes the system to
hang. The solution is an upgraded controller BIOS or a different con-
troller/drive combination.

SCSI Command Set Issues

SCSI command set problems occur because SCSI commands differ
among device manufacturers. These problems can usually be resolved
with a firmware upgrade on the SCSI device or controller. Be sure to
check for command set compatibility before purchasing any SCSI
devices.

In some cases, after market products are available to relieve SCSI
compatibility problems. My personal favorites for the Apple
Macintosh include FWB’s Silverlining and Spot On. Corel makes an
excellent set of SCSI disk drivers for ASPI compliant PC controllers.
Storage Dimension’s Speedstor is a great integration program for Sun
platforms.
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ISA Bus 1/0 Channel Ready Timing

Slow devices connected to the AT bus must assert a signal called
I/O CHANNEL READY to force the motherboard to wait for data. Many
faster motherboards do not conform to the original IBM AT bus timing
specs. Because they don’t,a controller card requesting a wait state delay
using this line may not operate correctly. If you have a Chips &
Technology based motherboard, this can be corrected by adding a bus
wait state using extended setup. Otherwise the only solution is a new
controller card.

ISA Bus 16-Bit Memory Transfers

This problem often occurs in older motherboards that use discrete
chip sets. On the AT bus, a signal called MEM16 must be asserted by the
bus devices in order to initiate a 16-bit data transfer. This signal must be
available almost immediately, or the system may default to 8-bit transfer.
Many of the cheaper clone motherboards do not provide valid address sig-
nals in time to decode this signal. If the address signals are not present-
ed in time, it is impossible to perform a 16-bit transfer. This causes prob-
lems with many 16-bit cards that use memory mapped I/O, such as the
WD7000 and DTC3280 SCSI controllers. Older DTK motherboards are
notorious in this regard. The solution is to switch to an 8-bit card and suf-
fer a slight loss of performance. If this is not acceptable, the only solution
is upgrading to a higher quality motherboard.

ESDI Defect Tables

Many older style controller cards have problems reading the defect
tables from some ESDI drives. This is due to the way the defect table is
recorded on the drive. The solution is upgrading to a newer style card or
rewriting the defect table using a factory analog type drive tester.

VESA VL-Bus Loading Problems

The VESA VL-Bus specification supports two cards at a 33MHz bus
speed, and only one card at 40MHz or SOMHz bus speeds. Depending on
the quality of their design and construction, some motherboards may
exceed these specifications. There’s really no way to correct a VESA bus
loading problem other than lowering the bus speed or removing one
card. A clock doubling CPU (i.e. the Intel 486DX2-66) may be the solution
in some cases.
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IDE Drive Master/Slave Compatibility

When mixing different manufacturers of IDE drives on the same
cable, compatibility problems may occur. This is caused by timing incom-
patibilities and because some drives use IDE pins for different purposes
(i.e.spindle sync). If you encounter a dual drive IDE situation where only
one drive works, try reversing the Master/Slave jumpers on both drives to
switch their positions in the system.
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COMMON INSTALLATION PROBLEMS

he common installation problems below account for 90% of the
technical support calls at CSC. Steer clear of trouble by learning
about these issues.

Handle Hard Drives Like Eggs!

Hard drives are extremely fragile. Dropping, bumping, or jarring
a hard drive can cause permanent damage. Always use a manufac-
turer approved shipping carton if you need to transport the drive
outside of the system. Never transport an optical drive with the
media inserted. Rough handling accounts for more drive failures
than all other factors combined.

Reversed Cables!

Most drive cables are not keyed - they can easily be installed
backwards. Reversed cables account for a large number of hard
drive electronic failures.

Reversing a SCSI cable will cause the terminator power line to be
grounded. This usually blows a fuse or fusable link on either the
drive or controller. Without terminator power, SCSI data transfer will
be unreliable. Make certain all cables are oriented correctly before
applying power. If you reverse a SCSI cable, you may need to replace
the fuse, or return the drive for service. Line drivers on either the
controller, drive, or both can easily be damaged if cables are
reversed. If you are unsure, don’t guess - check the documentation
or call the manufacturer!

INSTALLATION
\ CAUTION!

Twisted Cables

Refer to the Drive Cabling section to ensure the proper twisted
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cable is used when installing multiple Floppy, MFM, RLL, or ESDI drives.
CMOS Setup

Be sure to read the chapter that describes the differences between
physical and translated IDE parameters. You must to set CMOS to the
translated parameters.

Most ESDI drives use an IBM standard type 1 CMOS setup. This cor-
responds to a standard 10MB drive. Upon power-up, the BIOS on the
ESDI card overrides this drive type. Most SCSI controllers operate
with CMOS set to 0 (no drive installed). Double check your controller
manual for the correct CMOS setup value. Programs that use drive
table overrides for MFM and RLL drives normally use the closest match
in the ROM type table with an identical number of heads.

Hardware Conflicts

Hardware conflicts can occur if the controller card conflicts with
the interrupt, DMA, I/O address or ROM address of other cards in the
system. These conflicts are often difficult to debug. To be sure, check
the manuals for ALL of the other boards installed in the system before
jumpering the controller card.

Defect Locking

It’s important to enter and lock the defect table on all MFM, RLL,
and ESDI drives. If these defects are not entered, long term reliability
will suffer. IDE and SCSI drives automatically lock out drive defects.

ISA Bus Extended Setup

Be sure to set the following extended setup parameters per your
controller card manufacturer’s recommendation:

BUS CLOCK SPEED
- Usually 8-12 MHz.

16-BIT BUS WAIT STATES
- Usually 1 or 2 wait states.

AT CLOCK STRETCH
- Usually enabled.

Improper extended setup settings may cause erratic controller
operation.
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Keep Optical Drives Clean and Cool

Optical drives must be kept clean, cool and dust free for reliable
long term operation. If an optical drive is installed without a proper
flow of cool, clean air, long term reliability will suffer. When internal
optics become contaminated by dust, error rates rise significantly.
When temperatures increase, M/O drives will not operate reliably.
Most “clone” cases do not provide a proper environment for optical
drives. Most optical drives work best installed in external enclosures
with proper fans and filters. Clean fan filters regularly. Use cleaning
disks regularly on CD-ROM drives. Purchase a cleaning kit for your
erasable media.

SCSI Parity Jumpers

Most SCSI drives are shipped from the factory with parity enabled.
PC applications sometimes require that parity be disabled by moving
a jumper.

SCSI ID and Termination

95% or the problems we have seen with SCSI installations are due
to improper ID settings and termination errors. Please read the sec-
tion on SCSI cabling instructions and the termination and ID warnings
before installing your SCSI peripherals. All SCSI installations require a
total of two terminators - no more and no less. This includes the ter-
minators that may be installed on the controller card or host adapter.
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TROUBLESHOOTING

he following paragraphs list some of the more common problems

encountered in drive installation. They are intended for quick
troubleshooting reference. If you are receiving an unfamiliar error
message, check the Common Error Messages listings later in this chap-
ter.

Bus Mastering Compatibility

Bus Mastering cards usually have jumpers for DMA channels, hard-
ware interrupt levels, and bus on/off time. Check these jumpers first
when installing a bus mastering controller. As described in the instal-
lation section, each controller must have its own interrupt level and
DMA channel. If you intend to use DOS programs like Windows ‘95
that use the protected mode of the 386/486/Pentium processor with
a bus mastering card, you will need a software driver.

Even when they are correctly installed, bus mastering controllers
sometimes experience motherboard hardware compatibility prob-
lems. If you have trouble getting a bus mastering controller to run
with your motherboard, ask the controller manufacturer if your moth-
erboard has been approved for compatibility.

CMOS Drive Type Tables

Matching CMOS tables for IDE Drives

If you are having problems installing a drive that is not listed in
your CMOS drive type table, remember that the CMOS type does not
need to exactly match the physical parameters of the drive. Modern
IDE drives automatically ‘translate’ to match the physical parameters
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of the drive to match the logical parameters you select in CMOS.
That’s why there are two sets of parameters listed in the drive para-
meters section. Selecting any CMOS drive type that has an identical or
lesser formatted capacity than the capacity of the drive will work. IDE
translation modes are also used to bypass the DOS 1024 cylinder lim-
itation (see the IDE installation section for more information). If you
are installing a high capacity IDE drive in an older system that doesn’t
have any high capacity drives listed in the CMOS type table, programs
like SpeedStor or Disk Manager can be used to override the CMOS
table.

ESDI and SCSI Controller Drive Types

All PC SCSI controllers require that CMOS be set to NO DRIVES
installed. The only exception to this rule is if an IDE, MFM, or ESDI
drive is installed and coexists in the same system as the SCSI con-
troller. If this is the case, set CMOS to the drive type used by the IDE,
MFM, or ESDI drive only. Leave additional drive types set to "not
installed". SCSI controllers interrogate the SCSI bus and add drive
types when the system is first powered up.

Nearly all ESDI controllers require that CMOS be set to ‘type 1°.
These ESDI cards use an on board BIOS which automatically overrides
the CMOS setting on power-up. The few ESDI controllers that don’t
use a BIOS ROM require that the CMOS type exactly match the physi-
cal parameters of the drive. These cards can only be used in systems
that have a ‘type 47’ or user-definable CMOS table or in conjunction
with a program like SpeedStor or DiskManager.

Compsurf Failure

Early versions of Novell Netware build the file server operating sys-
tem during installation by linking a series of object files together to
form the Netware ‘kernel’. Most installation problems with Netware
result from incorrectly installed drivers. The Netware installation
process is detailed and complicated. Follow the installation instruc-
tions exactly to avoid link problems.

If you are running IDE drives with early versions of Netware, be
sure to enable translation to keep the logical number of cylinders
below 1024. Early versions of Novell will truncate any additional
cylinders.
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Watch for potential conflicts between interrupts. Most SCSI cards
use IRQ14 or IRQ15, and several network cards use them as well.
Under Novell, each card must have its own interrupt level. DOS does
not require interrupts, and many SCSI cards do not provide them in
the default configurations. If your SCSI controller works under DOS,
but not Netware, check the interrupts.

In Netware 3806, the drivers are composed of ‘NLM’s’ or Netware
Loadable Modules. NLM’s are loaded after the file server is up and run-
ning. If a driver is not properly configured for Netware 386, the file
server will often ‘lock up’ when the driver is loaded. If this happens,
check the software installation and make sure the driver configuration
matches your hardware.

DOS Partitioning

The 1024 cylinder barrier is the most common cause of DOS par-
titioning problems. Most versions of DOS only support 1024 cylin-
ders. To keep the number of cylinders seen by DOS under 1024, do
one of the following:

If you are using an IDE drive, enable translation and increase the
number of heads of sectors per track to reduce the cylinder count.

If you are using an ESDI drive, enable the “63 sector” or “head map-
ping” mode to enable controller translation.

If you don’t have translation available, the only way to access cylin-
ders above 1024 is by making a boot partition within the first 1024
cylinders, and loading an extended partition driver from within the
boot partition.

The 32 Megabyte partition barrier can also be a problem with old
versions of DOS. Versions of MS-DOS earlier than 3.3 and Compaq
DOS earlier than 3.21 lack the ability to access partitions larger than
32 megabytes. Upgrade to a later version of DOS if you encounter
this.

DOS and Windows ‘95 2.0GB Limit

Yes, there is a partition size limit under DOS and indow ‘95W. It is
2048MB per partition. If this becomes an issue, consider a different
operating system like Windows NT™ or OS/2’s high performance file
system. Although DOS could theoretically be made to work on larger
drives, it’s not a great idea. The efficiency of DOS and Windows ‘95
when storing small files on large drives is poor because the DOS clus-
ter size increases as drive’s capacity increases.
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Drive Selects

Many manufacturers label the drive select jumpers on drives like
this: 0,1,2,3. Others label the same select jumpers 1,2,3,4. The cor-
rect jumper depends on the position of the drive in the system, the
type of cable you are using, and the way the jumpers are labeled. See
the Installation section for more details.

Drive Won’t Spin

This is frequently caused by reversed cables in SCSI and IDE instal-
lations. Check pin 1 orientation and don’t forget to plug a system
power cable into the drive! “No-spins” are also often caused by a
power problem (see below).

ED Floppy Support

Most existing PC controllers do not yet support the new IBM stan-
dard 2.88MB floppy drives. Although many manufacturers advertise
the floppy controller section of their boards as “supports 1MHz data
rate”, the new 2.88 drives use perpendicular recording that requires
special write gate timing. Many controllers that support 1MHz data
transfer rates only operate at the higher rate with “floppy tape” drives.
If you are having problems with an ED drive with a “1MHz” floppy
controller, consult the controller manufacturer to make sure the board
you have is 2.88 compatible.

ESDI Sector Sparing

Many ESDI controllers offer optional “sector sparing”. Sector spar-
ing should be enabled if the drive has any significant number of
defects or if the operating system you are using can not tolerate
defects. Sector sparing reduces the formatted capacity of the drive
slightly but increases the overall reliability significantly. When sector
sparing is enabled, the controller can reallocate defects “on the fly”.
Use sector sparing when ever possible.

IDE Cabling

Since IDE cables carry data at full motherboard bus bandwidth,
they must be kept as short as possible. Cables over 18" can cause
problems in most installations. The shorter the better.
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IDE Master/Slave

Unfortunately, not all IDE drives are created equally. Many IDE dri-
ves will not peacefully coexist in the Master/Slave configuration with
drives from other manufacturers. See the hardware compatibility sec-
tion for advice.

Incorrect Drive Parameters

If you are having problems with an IDE, EIDE, SCSI or ESDI drive
installation, make sure that the CMOS settings exactly match your
drive’s physical or logical parameters. Some ESDI controllers reserve
one cylinder of the drive for storing configuration information.

Interrupts and DMA Channels

Most controllers running under DOS do not require interrupts. All
UNIX and Novell applications require controller interrupts for accept-
able performance. If you suspect an interrupt or DMA channel con-
flict, check the hardware reference manuals for your installed hard-
ware. The most common controller conflicts seem to be with network
cards and scanner interface boards.

Long Boot Time

Most SCSI controllers must scan the bus and “interrogate” each SCSI
device before booting. This process is long and tedious but occurs
only on initial power-up or hardware reset. There is really no way
around this with most controllers.

Long Format Time

Depending on the drive and system, a high level format may take
up to 15 seconds per cylinder. When the drive steps between cylin-
ders, an audible “click” can usually be heard. If the drive is stepping,
be patient and wait for the format to complete. If you are attempting
to format an MFM, RLL, or ESDI drive and the drive isn’t stepping,
check for a reversed 20 pin cable.

Multiple Drive Support Under DOS

Most controllers support only 2 hard drives under DOS. To sup-
port additional drives, a software driver is required. If a driver for
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more drives exists, it is normally only available from the controller
manufacturer. An exception to this are CSC’s AK-47 and FC-64 boards
that support 7 SCSI and 4 floppy drives without any drivers.

No BIOS Sign-On Banner

This is one of the most common installation problems. Check to
see that your controller card BIOS does not overlap the memory areas
used by other cards. In particular, watch for VGA and network cards.
If you still don’t get a banner, check extended setup and make sure
that the shadow RAM is disabled in the address range occupied by the
controller BIOS.

Partition Can’t Be Removed

If a drive is formatted with a ‘non-dos’ partition, FDISK will not
delete it. The only solution is to erase the partition sector with a sec-
tor editor or low-level format. Older versions of DOS (i.e. 3.3) will not
delete the larger partitions used by newer versions of DOS (i.e. 6.0).
Later versions of DOS (i.e. DOS 6.0) will delete partitions created in
earlier (i.e. DOS 3.3) versions of DOS. If a low level format is not in
order, a program called “Zapdisk” is available from the CSC BBS at
(408)541-8455 or www.corpsys.com to correct this. Zapdisk will
remove all partition information without reformatting the entire drive.

Power Supply

Power supply problems frequently crop up in new drive installa-
tions. Most hard disk drives require 5 volts + 5% and 12 volts + 5% at
the drive connector. The power supplied to the drive must be clean
and well regulated. All modern hard drives include circuitry which
monitors the power supply voltages and shuts down the write cir-
cuitry if the input power is too far out of range. Many drives won’t
even spin up if the power supply is too far off. If you suspect a power
supply problem, check the voltages at the drive power supply con-
nector while the drive spins up to speed and seeks.

SCSI Cabling

SCSI cables MUST be shielded for reliable operation. Many newer
SCSI cables have individually twisted pairs for each signal line. If you
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can afford it, buy the better quality twisted pair variety. Avoid com-
pletely unshielded SCSI cables at any cost.

SCS1ID’s

Each device installed on the SCSI bus must have a unique and sep-
arate ID number. Most SCSI controllers use ID #7, leaving the ID num-
bers between 0 and 6 available for disk drives. For reasons unknown,
some PC based tape drive software requires ID#7. If you have multi-
ple DASD drives installed, most PC controllers will scan and boot from
the lowest SCSI ID number. Exceptions to this are the Adaptec 1540
series which only boots from ID#0 and the CSC FlashCache™64
which can be programmed to boot from any device.

SCSI Termination

A SCSI bus must be terminated at each physical end of the SCSI
chain. Only two terminators per bus can be used. The devices at the
physical ends of the cable must have terminators. All other devices on
the SCSI chain (including the controller if it is not at the end of the
chain) must have their terminators removed. If you are using external
and internal SCSI devices on a PC controller, remove the terminators
from the controller card.
Shadow RAM

System memory should not be used to shadow controllers that are
memory mapped. Controllers twhich are I/O mapped (i.e. ESDI cards)
should be shadowed. System ROM should always be shadowed for
performance.

System Hangs On Power Up

The following are common installation errors which cause the sys-
tem to hang on power up:

Improper BIOS base address (see above)

Interrupt conflicts (see above)

Bus compatibility jumper (try it both ways)

Reversed SCSI Cable (causes termination power short circuit)
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Thermal Problems

Thermal problems are common in multiple hard drive installations
and in situations where a hard or optical drive is not adequately
cooled. Drives are mechanical devices and heat is their worst enemy.
As temperatures increase in a drive, the motor and bearings are sub-
ject to increased wear.Always make sure a hard drive has a continuous
flow of cooling air and adequate ventilation around it.

Twisted Data Cables

Twisted floppy and hard drive ribbon cables look suspiciously sim-
ilar. Floppy cables have seven twisted conductors, and hard drive
cables have five. Check the diagram in the previous chapter for a
quick identification.

Won’t Boot (DOS)

If your system has been formatted and won’t boot DOS, check to
see that the boot partition has been marked active in FDISK. Also
make sure that the system (hidden) files have been correctly trans-
ferred and that COMMAND.COM is present and matches the version
of the hidden files. If your system was booting correctly but sudden-
ly stopped, scan the boot sector for a virus.

Won’t Boot (ESDI)

For new ESDI installations, make sure that translation and sparing
modes have been set correctly. Also make sure that the system (hid-
den) files have been correctly transferred and that COMMAND.COM is
present and matches the version of the hidden files. If your system
was booting correctly but suddenly stopped, scan the boot sector for
a virus. Check FDISK and make sure the boot partition is marked
active.

Won’t Boot (IDE)

If you can use your IDE drive when booting from floppy but are
unable to boot directly from the hard drive, check to see if your IDE
drive requires “buffered interrupts”. If it does, you may need to
change a jumper on the controller card. Also make sure that the sys-
tem (hidden) files have been correctly transferred and that COM-
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MAND.COM is present and matches the version of the hidden files. If
your system was booting correctly but suddenly stopped, scan the
boot sector for a virus. Check FDISK and make sure the boot partition
is marked active. Verify that the Master/Slave jumpers are correct. If
your drive was booting on an older motherboard, but won’t boot on a
new one, check to see that the CMOS settings are identical.

Won’t Boot (SCSI)

Check for unshielded cables and termination (described above). If
you are using a hard drive that has a SCSI mode jumper, try it set both
ways. Also make sure that the system (hidden) files have been cor-
rectly transferred and that COMMAND.COM is present and matches
the version of the hidden files. If your system was booting correctly
but suddenly stopped, scan the boot sector for a virus. Check FDISK
and make sure the boot partition is marked active.

COMMON ERROR MESSAGES

1790/1791 Errors

1790 is the most common error message encountered in drive
installations. A 1790 error will result when a controller has been
installed, but the attached drive is not formatted. 1791 is the same
message but refers to the second hard drive.

Attempting To Recover Allocation Unit XXX

This message appears in high level format when DOS detects a
data verification error. If you are using an IDE or SCSI drive, you
shouldn’t see this message since the drive’s embedded controller
should mask out most errors before DOS is aware of them. If you see
this message in an IDE or SCSI installation, check for a hardware instal-
lation problem. If you see this message in an ESDI installation, make
sure the controller is able to read the drive’s defect map, and be sure
you have enabled sector sparing.

C: Drive Failure or Drive C: Error

This is a generic error message produced by the motherboard BIOS
on power-up. It is usually caused by a “not-ready” error from the disk
subsystem or an unformatted drive. Check cabling and master/slave
jumpers on new installations.
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Error Reading Fixed Disk

If you have successfully low-level formatted your drive and you
encounter this message from FDISK, the system is unable to verify the
partition sector. This is usually caused by a hardware problem, typi-
cally cabling or termination.

HDD Controller Failure

This message is usually caused by incorrect hardware installation.
Check cabling, jumpers and termination. This message will appear if
you install a SCSI controller without setting CMOS to “no drive
installed”. You will also get this message if you have an IDE drive set
for slave operation and there is no master drive in the system.

Insert Disk For Drive C:

This message is caused by incorrect software driver installation.
This can happen when DRIVER.SYS is used to add extended floppy
drives and the command line switches are incorrect. It also appears
when extended partition driver software is incorrectly installed.

Invalid Media Type

You have probably seen this message when formatting floppy disks
of the wrong density. It is also generated on hard disks when newer
versions of DOS utilities are used on older DOS partitions. For exam-
ple,a DOS 6.0 CHKDSK of a DOS 3.2 disk causes it. Avoid mixing DOS
versions.

No Fixed Disk Present

This message is produced by FDISK when it is unable to locate a
drive through BIOS. Check hardware installation, particularly cabling,
termination, and BIOS base address.

No Partitions Defined
This FDISK message is normal for a disk which has just been for-
matted. Be sure to set the bootable partition to “active” after creating

it with FDISK.
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No ROM Basic

The motherboard BIOS displays this message when it is unable to
locate a boot device. In IDE or ESDI installations, this message is usu-
ally caused by an incorrect CMOS drive type setting. Most SCSI con-
trollers require CMOS be set to “No drive Installed” or type 0. If this
error appears in a SCSI isntallation, check cabling, termination, and the
partition sector using FDISK. Most ESDI controllers require that
CMOS be set to type 1 for each drive installed. If this message occurs
in an ESDI installation, CMOS may be accidentally set to zero. Also
make sure that the system (hidden) files have been correctly trans-
ferred and that COMMAND.COM is present and matches the version
of the hidden files. If your system was booting correctly but sudden-
ly stopped, scan the boot sector for a virus. Check FDISK and make
sure the boot partition is marked active.

Non System Disk or Disk Error

Make sure that the system ¢hidden) files have been correctly trans-
ferred and that COMMAND.COM is present and matches the version
of the hidden files. Check termination in SCSI installations.

No SCSI Devices Found

If no SCSI devices appear in the bus scan, check SCSI cabling, ter-
mination, and make sure that no two SCSI devices are sharing the
same ID number. Make sure that no devices are using ID #7. ID#7 is
generally reserved for the SCSI controller card.

Track 0 Bad, Disk Unusable

This fatal data error often indicates a bad drive, although it can also
be caused by improper termination.

Unable to Access Fixed Disk

This FDISK message is caused by an error reported by BIOS during
an attempt to read the drive. Check termination and cabling. When
booting from floppy but are unable to boot directly from the hard
drive, check to see if your IDE drive requires “buffered interrupts”. If
it does, you may need to change a jumper on the controller card.
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UNIVERSAL IDE PARAMETERS

Il newer IDE drives will accept any CMOS parameters that result
Ain a total number of Logical Blocks (LBA’s) that are equal to or less
than the capacity of the drive. You can calculate any IDE drive’s max-
imum LBA’s by taking the total capacity of the drive and dividing it by
512. As long as the product of heads, cylinders, and sectors per track
are less than the number LBA’s, and within the range of the BIOS, your
parameters will work. If you don’t know what the manufacturers rec-
ommended parameters are, or if you don’t have the time or inclination
to calculate them, feel free to use the table below.

Note that the location of the DOS partition sector on a drive is
determined by the sectors per track used to format the drive. If you
are moving a drive from one system to another, you will need to match
the number of sectors per track originally used to format the drive in
order for DOS to recognize all the partitions on the drive.
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FORMATTED NUMBER NUMBER NUMBER OF
CAPACITY OF HEADS OF CYLINDERS | SECTORS/TRACK
10 4 306 17
15 4 430 17
20 4 614 17
30 4 862 17
40 6 766 17
42 6 804 17
60 8 862 17
80 10 919 17
84 10 965 17
100 16 718 17
105 16 754 17
120 16 862 17
170 16 329 63
200 16 388 63
210 16 407 63
213 16 413 63
240 16 465 63
252 16 488 63
300 16 581 63
320 16 620 63
330 16 639 63
340 16 659 63
380 16 736 63
400 16 775 63
420 16 814 63
450 16 872 63
528 16 1024 63
635 16 1234 63
810 16 1572 63
850 16 1652 63
1050 16 2045 63
1060 16 2064 63
1080 16 2097 63
1260 16 2448 63
1280 16 2484 63
1626 16 3158 63
2161 16 4095 63
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HARD DRIVE LIST

isted in the following chapter are many common hard drives and
Ltheir parameters. The capacities listed are in formatted megabytes
(1,000,000 bytes), with 512 bytes per sector. Formatted capacities
may vary slightly depending on how the drive is formatted (i.e., using
sector sparing or 35/36 sectors per track). As you would expect, all
older MFM drives have 17 sectors per track, and all RLL drives thatuse
the ST-506 interface have 26 sectors per track. ESDI drives have 35,
36, 48, or 63 sectors per track.

Access times listed are those published by the manufacturer. These
advertised access times are often slightly lower than the average test-
ed times. Drive information that was unavailable at the time of print-
ing is entered as dashes (-).

Landing Zone

The landing zone, or "park cylinder" of a hard drive is a location to
which the drive head carriage should be moved before the drive is
transported. Older hard drives that use stepper motor actuators had
to be manually parked before they were transported. This parking pro-
cedure moved the heads away from the data area of the disk and
reduced the chance of data loss if the drive was bumped or jarred
with the power off.

All newer hard disk drives with voice coil actuators incorporate
automatic parking mechanisms. These mechanisms are as simple as a
spring and a small latch that move and lock the heads away from the
data areas of the disk when power is removed. Because the manual
landing zone is no longer used in modern drives, we have omitted it
from the tables. If you have an older stepper motor type drive which
does require manual parking, step the heads to the maximum cylinder
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+ 1 before removing power from the drive. For example, if you have
a ST-225 which has 615 cylinders, step to the 616th cylinder before
power down if you intend to transport the drive.

Write Precomp

Write precompensation is a technique that alters the timing of data
written to a hard drive on particular cylinders. Since the track length
of cylinders that are close to the center of the disk is shorter than the
outer cylinders, the timing of data read changes.

To compensate for the difference in read data timing between
inner and outer tracks, several drives use "write precompensation"
that alters the timing of data written to inner cylinders on the drive.
All newer drives automatically generate "write precompensation"
using internal logic that senses the position of the head and adjusts
the timing of write data accordingly. Older drives depend on the con-
troller card to generate write precompensation. Since write precom-
pensation is either handled internally or not used at all on newer hard
drives the starting write precompensation cylinder is not as important
as it once was. We have omitted write precomp information in the
hard drive list to keep things simple. A valid write precompensation
start cylinder for most older drives can be calculated by dividing the
maximum cylinder number by two.

(DG, Imprimis or Seagate?

Control Data Corporation (CDC) was one of the first manufactur-
ers of high performance 5.25" hard disk drives. CDC has over the
years developed an excellent reputation for reliability. In 1987,
Control Data Corporation named its disk drive division Imprimis.
Recently, the CDC's Imprimis division was purchased by Seagate.

If you are trying to locate an Imprimis drive, please check both the
Seagate and CDC sections.

Miniscribe or Maxtor Colorado?

Due to financial difficulties, Maxtor Corporation aquired
Miniscribe in 1990. Miniscribe is now called Maxtor Colorado.
Maxtor's management and expertise in high capacity drives has
helped improve the Miniscribe product.

If you are trying to locate an older Maxtor Colorado drive, also
check in the Miniscribe section.
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CONVERTING IMPRIMIS TO SEAGATE NUMBERS

IMPRIS SEAGATE | IMPRIMIS | SEAGATE IMPRIS SEAGATE
94155-85 ST4085 94205-51 ST253 94351-00S ST1201INS
94155-86 ST4086 94205-77 ST279R 94351-2308 ST1239NS
94155-96 ST4097 94211-106 ST2106N 94354-090 ST1090A
94155-135 ST4135R 94216-106 ST2106E 94354-111 ST1111A
94161-182 ST4182N 94221-125 ST2125N 94354-126 ST1126A
94166-182 ST4182E 94241-502 ST2502N 94354-133 ST1133A
94171-350 ST4350N 94244-274 ST2074A 94354-155 ST1156A
94171-376 ST4376N 94244-383 ST2383A 94354-160 ST1162A
94181-385H | ST4385N 94246-182 ST2182E 94354-186 ST1186A
94181-702 ST4702N 94246-383 ST2383E 94354-200 ST1201A
94186-383 ST43836E 94351-090 ST1090N 94354-239 ST1239A
94186-383H | ST4384E 94351-111 ST1111N 94355-100 §T1100
94186-442 ST4442E 94351-126 ST1126N 94355-150 ST1150R
94191-766 ST4766N 94351-133S | ST1133NS | 94356-155 ST1156E
94196-766 ST4766E 94351-155 ST1156N 94356-200 ST1201E
94204-65 ST274A 94351-155S | ST1156NS | 94536-111 ST1111E
94204-71 ST280A 94351-160 ST1162N 94601-12G/M | ST41200N
94204-74 ST274A 94351-186S | ST1186NS | 94601-767H | ST4767N
94204-81 ST280A 94351-200 ST1201N
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FINE TUNING

his section contains a few hints on how to get the most out of

. your hard disk subsystem. There are several ways of measuring
disk performance. In the PC world, the most common utility program
for comparing hard disks is CORETEST from Core International. CORETEST is included
Running CORETEST on your drive yields a crude performance rating on the HDB
based on the average seek time and data transfer rate of the drive companion CD-ROM.
reported by the system BIOS.

If you do not specify any command line options when running
CORETEST, the program defaults to a block size of 64KB. The perfor-
mance rating you get based on a 64K block size is only part of the pic-
ture. Many common operating systems (including DOS) often transfer
data in blocks smaller than 64KB. To get an idea of how your system
performs with these smaller block sizes, use the command
CORETEST/B:xx where xx is the size of the block you would like to
test. Making a graph of the performance ratings you get for different
block sizes gives a more complete picture.

CSC Test

. HOT TIP
CSC offers its own performance test program called CSCTEST that

is supplied on the CD-ROM that is enclosed with the Hard Drive Bible.
Since this program is larger than will fit on the disk in uncompressed
format, it is supplied in a self extracting compressed archive format.
To uncompress it, first change to the directory on your hard drive
where you would like to install the test program. Once you are in that
directory, type A:CSCTEST, and the program will automatically unpack
and transfer itself to your hard disk. To view the results, you will need
an EGA,VGA, or Hercules compatible monitor.

CSCTEST gives an evaluation of system performance by accurately
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measuring the number of seeks per second and 512 byte blocks trans-
ferred per second. These ratings are combined to give an overall per-
formance rating. This rating can then be compared with the rankings
of other popular systems.

There are several ways of increasing your system performance by
optimizing software setups and not changing hardware.

The two most important steps to a tuneup are optimizing inter-
leave and defragmenting files. The optimum interleave for your hard
disk system is a function of both the hardware and software in your
system. Contrary to popular opinion, 1:1 is not the optimum inter-
leave for ALL applications. If the controller you are using does not fea-
ture a full track read-ahead cache (most older MFM, RLL, and some
imbedded controllers don’t), selecting the optimum interleave will
make a significant difference in data transfer rate.

After extensive testing, we have come up with the following rules-
of-thumb regarding interleaves for older MFM and RLL controllers:

Use 4:1 Sector Interleave With:
Older 4.77MHz XT class machines.

Use 3:1 Sector Interleave With:
Older XT class machines with DOS applications.
Older 6MHz and 8MHz AT class machines running DOS.

Use 2:1 Sector Interleave With:
Older 10MHz to 16MHz 286/386 machines running DOS.

Use 1:1 Sector Interleave With:
All 20MHz or faster 386 machines running Netware.
All 20MHz or faster 386 machines running DOS.
All newer 486 and Pentium machines.

It’s interesting to note that a 20MHz 386 machine running DOS can
operate faster with a 2:1 interleave controller than a 1:1. This is
because many DOS applications can’t operate fast enough to take
advantage of the 1:1 interleave. By the time the DOS application
requests the next sequential sector of disk data, the 1:1 formatted disk
has already spun past that sector, and DOS must wait for the disk to
spin another revolution. Fortunately, if you are building up a new sys-
tem with a clock speed of 20MHz or faster, the choice is clear. Most
modern clone boards with 8MHz I/O channels and fast CPU’s work
best with 1:1 interleave. If you are tuning up an older system with a
clock speed of 20MHz or less, 2:1 interleave may be the optimum
choice.
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There is really only one way of exactly determining the actual opti-
mum interleave for your system. Test it. Popular programs like
OPTUNE or SPINRITE let you determine the optimum interleave based
on hardware considerations only. Unfortunately, these programs do
not take into account the software overhead that DOS and other oper-
ating systems create. Format the drive with an interleave value one
sector larger than suggested by SPINRITE or OPTUNE. Then load your
applications and make your own performance tests. Record the
results and then reformat with the interleave recommended by the
test program. If performance increases, you have chosen the optimum
interleave. If not, the software overhead of your applications is caus-
ing the system to operate better at the higher interleave.

Defragmenting files is the next step in increasing system perfor-
mance. As a disk is used over time, files become fragmented. The sim-
plest way to defragment files is with a program like Central Point
Software's COMPRESS. Alternately, the files can be copied to another
drive and then restored. Defragmenting files will significantly increase
your system performance.

Buffers and FASTOPEN

Appropriate use of the DOS Buffers and FASTOPEN commands will
also improve system throughput.

The DOS Buffers command allocates a fixed amount of memory
that DOS uses to cache data while reading and writing. As many
buffers as possible should be installed in your CONFIG.SYS file. Each
buffer will take a total of 548 bytes of memory (512 bytes for data and
36 for pointers). If you have extended memory available, use the /X
option to store buffers in extended RAM and keep your base 640k free
and clear. If you are using a caching controller, set the DOS Buffers
command as low as possible for best performance.

The DOS FASTOPEN program tracks the locations of files on a disk
for fast access. Access to files in a complex directory structure can be
time consuming. If you run applications that use several files (such as
dBASE, Paradox, or other database programs), FASTOPEN records the
name and physical location on the drive. When the file is reopened,
access time is significantly reduced. If you are using disk intensive
programs without FASTOPEN, your disk performance is suffering.

One of the nicest features of FASTOPEN is its ability to use extend-
ed memory. For example adding the line FASTOPEN C:100,10/X to
your AUTOEXEC.BAT file would automatically make FASTOPEN load
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using extended memory to track up to 100 files with a 10 entry extent
cache. Unfortunately, once FASTOPEN is loaded, its setup cannot be
changed. To change FASTOPEN settings, reboot the computer.
FASTOPEN is not needed under Windows ‘95.

Cache Programs

Caching programs such as DOS SMARTDRV.SYS dramatically
improve disk system performance. Another benefit of using a good
caching program is extended drive life. Drive life is based not only on
the number of power on hours (POH), but also on the number of seek
operations. Adding even a small RAM cache will prolong drive life sig-
nificantly by reducing the number of seeks necessary. If you are using
DOS 5.0 or later, we recommend you try the SMARTDRV.SYS program
included with DOS. It offers good performance, particularly with
expanded memory. You can improve drive performance dramatically
without buying extra software by adding SMARTDRV to your CON-
FIG.SYS file.

For a few dollars more, many excellent third-party caching pro-
grams are available that offer improved performance over SMARTDRYV.
Two of the best cache programs we have found are PC-Cache from
Central Point Software and Speed Cache from Storage Dimensions.
Both of these programs enable disk caching using extended or
expanded system memory. If you purchased IBM DOS 6.1 or later, you
received PC-Cache and a defragmenting program free with DOS -
smart buy. PC-Cache has an adjustable read-ahead feature which
improves sequential access on large files.

If you are running Unix, Database programs, or other extremely
disk intensive programs, the ultimate solution (if you can afford it) is
a caching controller card. A caching controller can provide reduced
data access times, improve throughputs, and improve your hard drive’s
life span. A quick Windows performance boost can be had by moving
the swap file. If this swap file is located near frequently used data, per-
formance will be increased. If the swap file is moved to a separate
drive, performance is even better. For DOS and Microsoft Windows
users, a caching controller frees system memory for applications. Due
to the large number of requests for an inexpensive, high performance
caching controllers, CSC has designed the CSC FastCache™64 ISA
SCSI controller. We are now designing both caching and non caching
VESA VL-Bus and PCMCIA versions. A number of other Fast SCSI
caching and non-caching controllers are available, and if disk I/O is a
bottleneck, they are all worth considering.
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To sum up the fine tuning of your DOS hard drive, perform the fol-
lowing five steps for better disk performance:

1. Find the optimum interleave (Reformat if necessary).

2. Compress and defragment.

3. Set buffers correctly.
4. Install FASTOPEN.

5. Use SMARTDRYV, PC-CACHE, or another cache program if you do
not have a caching controller.

6. Move swap files to a physical area near data files, or to another
drive.
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HARD DRIVE PARAMETERS

MODEL FORMATTED  NO, OF NO. OF SECTORS AVERAGE INTERFACE  FORM Mos

NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  IN MS FACTOR SETTINGS
ALPS AMERICA

DRND-10A 10 2 615 17 60 MFM__ 3.5x1"

DRND-20A 20 4 615 17 60 MFM__ 3.5x1"

DRPO-20D 20 2 615 26 60 MFM__ 3.5x1"

DR311C 106 2 2109 63 13 IDE___ 35" 13x954x63
DR311D 106 2 2109 63 13 scsl___35"

DR312C 212 4 2109 63 13 IDE___ 35" 13x965x33
DR312D 212 4 2109 63 13 scsi__ 35"

RPO-20A 20 2 615 26 60 RLL _ 35x1"

AMPEX

PYXIS-7 5 2 320 17 90 MFM___ 5.25" FH

PYXIS-13 10 4 320 17 90 MFM _ 5.25" FH

PYSIX-20 15 6 320 17 920 MFM __ 5.25" FH

PYXIS-27 20 8 320 17 90 MFM__ 5.25" FH

AREAL TECHNOLOGY

A 120 136 4 1024 60 15 IDE__ 25" 8x548x61
A 180 81 4 1488 60 15 IDE___ 25" 10x715x50
MD-2060 62 2 1024 60 19 IDE___ 25" 2x1024x60
ND-2080 80 2 1323 60 19 IDE 25" 9x1021x17
2085 85 2 1410 59 19 IDE___ 25" 10x976x17
2100 100 2 1632 63 19 IDE___ 25" 12x957x17
ATASI TECHNOLOGY, INC.

AT-676 765 15 1632 54 16 ESDI _ 5.25" FH

AT-3020 17 3 645 17 38 MFM__ 5.25" FH

AT-3033 28 5 645 17 33 MFM__ 5.25" FH

AT-3046 39 7 645 17 33 MFM  5.25" FH
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE INTERFACE  FORM CMos
NUMBER CAPACITY HEADS CYLINDERS PERTRACK INMS FACTOR SETTINGS
AT-3051 43 7 704 17 33 MFM __ 5.25' FH

AT-3051+ 44 7 733 17 33 MFM _ 5.25" FH

AT-3075 44 7 733 17 33 MFM _ 5.25" FH

AT-3075 67 8 1024 17 33 MFM _ 5.25"FH

AT-3085 71 8 1024 26 28 RLL 5.25" FH

AT-3128 109 8 1024 26 28 RLL 5.25" FH

AT-6120 1051 15 1925 71 13 ESDI  5.25"FH

AURA ASSOCIATES

AUG3 63 2 1330 43 17 PCMCIA 1.8"

AU126 125 4 1330 43 17 PCMCIA 1.8"

BASF

6185 23 6 440 17 99 MFM _ 5.25"FH

6186 15 4 440 17 70 MFM _ 5.25'FH

6187 8 2 440 17 70 MFM  5.25"FH

6188-R1 10 2 612 17 70 MFM  5.25"FH

6188-R3 21 4 612 17 70 MFM  5.25"FH

BRAND TECHNOLOGIES

BT 3400 400 6 1800 72 12 IDE/SCSI 3.5 x 1" 15x1021x51
BT 3650 650 10 1800 36 12 IDE/SCSI 3.5x 1" 16x1017x78
BT 8085 71 8 1024 17 25 MFM _ 5.25" FH

BT 8128 109 8 1024 26 25 RLL 5.25" FH

BT 8170 142 8 1024 36 36 ESDI _ 5.25" FH

BT 9170A 150 7 1165 36 16 IDE 3.5x1"  9x968x33
BT 9170E 150 7 1166 36 16 ESDI  35x1"

BT 9170S 150 7 1166 36 16 sCcsl 3.5x1"

BT 9220A 200 9 1209 36 16 IDE 3.5x1"  12x968x33
BT 9220E 200 9 1210 36 16 ESDI  35x1"

BT 9220S 200 9 1210 36 16 SCSI 35x1"

BULL

D-530 25 3 087 17 65 MFM  5.25"FH

D-550 43 5 987 17 65 MFM  5.25" FH

D-570 60 7 087 17 65 MFM _ 5.25" FH

D-585 71 7 1166 17 65 MFM/RLL 5.25" FH

C. ITOH ELECTRONICS (also see Ye-Data)

YD-3042 44 4 788 26 26 RLL 5.25" FH

YD-3082 87 8 788 26 26 RLL 5.25" FH
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE INTERFACE  FORM mos
NUMBER CAPACITY HEADS CYLINDERS PER TRACK INMS FACTOR SETTINGS
YD-3530 32 5 731 17 26 MFM___ 525" FH
YD-3540 45 7 731 17 26 MFM 5.25" FH
CARDIFF

F-3053 44 5 1024 17 20 MFM 3.5x1"
F-3080E 68 5 1024 26 20 ESDI  35x1"
F-3080S 68 5 1024 26 20 SCSI 35x1"
F-3127E 109 5 1024 . 35 20 ESDI  35x1"
F-3127S 109 5 1024 35 20 SCSI 35x1"
CDC (see also Seagate)

94155-19 18 3 697 17 28 MFM _ 5.25" FH
94155-21 21 3 697 17 28 MFM _ 5.25"FH
94155-25 Wren | 24 4 697 17 28 MFM _ 5.25"FH
94155-28 24 4 697 17 28 MFM _ 5.25" FH
94155-36 Wren | 36 5 697 17 28 MFM _ 5.25"FH
94155-38 31 5 733 17 28 MFM __ 5.25" FH
94155-48 Wren Il 40 5 925 17 28 MFM  5.25"FH
94155-51 Wren Il 43 5 989 17 28 MFM  5.25" FH
94155-57 Wren Il 48 6 926 17 28 MFM  5.25"FH
94155-67 Wren Il 56 7 926 17 28 MFM  5.25"FH
94155-77 Wren Il 64 8 926 17 28 MFM  5.25"FH
94155-85 Wren Il 71 8 1024 17 28 MFM  5.25"FH
94155-86 Wren Il 72 9 925 17 28 MFM  5.25"FH
94155-96 Wren Il 80 9 1024 17 28 MFM 5.25" FH
94155-120 Wren Il 102 8 960 26 28 RLL 5.25" FH
94155-135 Wren Il 115 9 960 26 28 RLL 5.25" FH
94156-48 Wren Il 40 5 925 17 28 ESDI  5.25"FH
94156-67 Wren Il 56 7 925 17 28 ESDI  5.25"FH
94161-86 Wren Il 72 9 925 17 28 ESDI _ 5.25"FH
94161-86 Wren Il 86 9 969 26 17 SCSI_ 5.25"FH
94161-101 Wren Ill_86 9 969 26 16 SCSI  5.25"FH
94161-121 Wren Il 120 7 969 26 17 SCSI  5.25"FH
94161-141 Wren Ill_140 7 969 26 16 SCSI  5.25"FH
94161-155 150 9 969 36 16 SCSI  5.25"FH
94161-182 Wren lll_155 9 969 36 16 SCSI _ 5.25"FH
94166-101 Wren Ill_ 84 5 969 34 18 ESDI  5.25"FH
94166-141 Wren lll_118 7 969 34 18 ESDI  5.25"FH
94166-182 Wren Il 152 9 969 34 16 ESDI  5.25"FH
94171-300 288 9 1365 36 18 SCSI  5.25"FH
94171-344 335 9 1549 36 18 SCSI  5.25"FH

© CSC 1996

Hard Drive Bible 125



Corporate Systems Conter (408) 734-8787

MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE  INTERFACE  FORM CMos
NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  IN Ms FACTOR SETTINGS
94171-350 Wren IV_300 9 1412 46 17 SCSI 5.25" FH

94171-375 Wren IV_375 9 1549 35 16 SCSl 5.25" FH

94171-376 Wren IV_330 9 1546 45 18 SCSI 5.25" FH

94181-385D 337 15 791 36 11 SCSl 5.25" FH

94181-385H 330 15 79N 55 11 SCSI 5.25" FH

94181-574 WrenV__ 574 15 1549 36 16 SCSI 5.25" FH

94181-702 Wren V_ 601 15 1546 54 16 SCSI 5.25" FH
94181-702M Wren V613 15 1549 54 16 SCSI 5.25" FH

94186-265 Wren V_ 221 9 1412 34 18 ESDI 5.25" FH

94186-324 Wren V_ 270 11 1412 34 18 ESDI 5.25" FH

94186-383 WrenV__ 319 13 1412 34 18 ESDI 5.25" FH
94186-383H 319 15 1224 34 15 ESDI 5.25" FH
94186-383S Wren V 338 13 1412 34 19 ESDI 5.25" FH

94186-442 WrenV 368 15 1412 34 16 ESDI 5.25" FH

94186-442H Wren V 368 15 1412 34 16 ESDI 5.25" FH

94191-766 Wren VI 676 15 1632 54 16 SCSl 5.25" FH
94191-766M 676 15 1632 54 16 SCSli 5.25" FH

94196-383 Wren VI 338 13 1412 34 16 ESDI 5.25" FH

94196-766 Wren VI 664 15 1632 54 16 ESDI 5.25" FH

94204-65 65 5 948 26 29 IDE 5.25" HH

94204-71 71 5 1032 26 29 IDE 5.25" HH  5x989x27
94204-74 Wren il 71 5 948 26 29 IDE 5.25" HH 8x933x17
94204-81 Wren Il 71 5 1032 26 28 IDE 5.25" HH  8x1024x27
94205-30 Wren Il 25 3 989 26 28 RLL 5.25" HH

94205-41 Wren Il 38 3 989 26 28 RLL 5.25" HH

94205-51 Wren Il 43 5 989 26 28 RLL 5.25" HH

94205-77 65 5 989 26 28 RLL 5.25" HH

94205-75 Wren Il 60 5 989 26 30 IDE 5.25" HH  5x989x26
94211-91 Wren Il 91 5 969 36 16 SCsSlI 5.25" FH

94211-106 Wren Ill_ 91 5 1022 26 18 SCsl 5.25" FH

94211-209 WrenV_ 142 5 1547 36 18 SCSI 5.25" FH

94216-106 Wren lll_89 5 1024 34 18 ESDI 5.25" HH

94221-125 WrenV__ 107 3 1544 36 18 SCSI 5.25" HH

94221-190 Wren V190 5 1547 36 18 SCSI 5.25" HH

94221-209 WrenV__ 183 5 1544 36 18 SCsl 5.25" HH

94241-383 Wren VI 338 7 1261 36 14 SCSI 5.25" HH

94241-502 Wren VI 435 7 1755 69 16 SCSI 5.25" HH

94244-219 191 4 1747 54 16 IDE 5.25" HH  16x536x44
94244-274 Wren VI_191 4 1747 54 16 IDE 5.25" HH  14x983x33
94244-383 Wren VI 338 7 1747 54 16 IDE 5.25" HH  11x952x63
94246-182 Wren VI 160 4 1453 54 15 ESDI 5.25" HH
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE INTERFACE  FORM (Mos

NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  INMS FACTOR SETTINGS
94246-383 Wren VI 338 7 1747 54 15 ESDI 5.25" HH

94295-51 43 5 989 17 28 MFM 5.25" FH

94311-136S 120 5 1068 36 15 SCSI-2  3.5"3H

94314-136 120 5 1068 36 15 IDE 3.5" 3H 11x917x17
94316-111 Swift 98 5 1072 36 23 ESDI 3.5 x1"

94316-136 120 5 1268 36 15 ESDI 3.5x1"

94316-155 138 7 1072 36 15 ESDI 3.5x1"

94316-200 Swift 177 9 1072 36 15 ESDI 3.5x1"

94335-55 46 5 1268 17 25 MFM 3.5x1"

94335-100 83 9 1268 17 25 MFM 3.5x1"

94351-90 79 5 1068 29 15 SCSI 3.5x1"

94351-111 98 5 1068 36 15 SCSI 3.5x1"

94351-126 111 7 1068 29 15 SCSI 3.5x1"

94351-128 111 7 1068 36 15 SCSI 3.5x1"

94351-133 Swift 116 7 1268 36 15 SCSI 3.5x1"

94351-133S Swift 116 5 1268 36 15 SCSI-2  35x1"

94351-134 117 7 1068 36 15 SCSI 3.5x1"

94351-155 Swift 138 7 1068 36 15 SCSI 3.5x1"

94351-1558 Swift 138 7 1068 36 15 SCSI-2  35x1"

94351-160 Swift 142 9 1068 29 15 SCSI 3.5x1"

94351-172 150 9 1068 36 15 SCSI 3.5x1"

94351-186S 163 7 1268 36 15 SCSI-2 35x1"

94351-200 177 9 1068 36 15 SCSI 3.5x1"

94351-200S 177 9 1068 36 15 SCSI-2 35x1"

94351-230 Swift 210 9 1272 36 15 SCSI 3.5x 1"

94351-230S Swift 210 9 1268 36 15 SCSI-2  35x1"

94354-90 Swift 79 5 1072 29 15 IDE 3.5x1" 10x536x29

94354-111 Swift 98 5 1072 36 15 IDE 3.5x1" 10x1024x17

94354-126 Swift 111 7 1072 29 15 IDE 3.5x1" 13x984x17
94354-133 Swift 117 5 1272 36 15 IDE 3.5x1" 14x961x17

94354-155 Swift 138 7 1072 36 15 IDE 3.5x1" 16x993x17

94354-160 Swift 143 9 1072 29 15 IDE 3.5x1" 9x942x33

94354-186 Swift 164 7 1272 36 15 IDE 3.5x1" 10x971x33

94354-200 Swift 177 9 1072 36 15 IDE 3.5x1" 11x956x33

94354-230 Swift 211 9 1272 36 15 IDE 3.5x1" 12x989x3

94355-55 Swift 46 5 1072 17 16 MFM 3.5x1"

94355-100 Swift 83 9 1072 17 15 MFM 3.5 x1"

94355-150 Swift 128 9 1072 25 15 RLL 3.5x1"

94356-111 Swift 98 5 1072 36 15 ESDI 3.5x1"

94356-155 Swift 138 7 1072 36 15 ESDI 3.5x1"

94356-200 Swift 171 9 1072 36 15 ESDI 3.5x1"
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE  INTERFACE  FORM (Mos
NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK _ IN MS FACTOR SETTINGS
94601-12G/M 1037 15 1931 VAR 15 SCSI 5.25" FH
94601-767H 665 15 1356 64 12 SCSI-2  5.25" FH
94601-767M 676 15 1508 54 12 SCSI 5.25" FH
97155-36 30 5 733 17 28 MFM 8"
9720-1123 SABRE 964 19 1610 VAR 15 SMD 8"
9720-1230 SABRE 1236 15 1635 VAR 15 SMD/SCSI8"
9720-2270 SABRE 1948 19 2551 VAR 12 SMD 8"
9720-2500 SABRE 2145 19 2220 VAR 12 SMD 8"
9720-368 SABRE 368 10 1635 VAR 18 SMD/SCSI18"
9720-500 SABRE 500 10 1217 VAR 18 SMD/SCSI 8"
9720-736 SABRE 741 15 1217 VAR 15 SMD/SCSI18"
9720-850 SABRE 851 15 1635 VAR 15 SMD/SCSI18"
97229-1150 990 19 1784 VAR 15 IPI-2 8"
97500-12G 1050 17 1884 VAR 15 IPI-2 5.25" FH
97500-15G Elite 1285 17 1991 VAR 16 SCSI-2  5.25"FH
BJ7D5A /77731608 29 5 670 17 28 MFM 5.25" FH
BJ7D5A/77731613 33 5 733 17 28 MFM 5.25" FH
BJ7D5A/77731614 23 4 670 17 28 MFM 5.25" FH
CENTURY DATA

CAST 10203E 55 3 1050 35 28 ESDI 5.25" FH
CAST 102038 55 3 1050 35 28 SCsl 5.25" FH
CAST 10304E 75 4 1050 35 28 ESDI 5.25" FH
CAST 10304S 75 4 1050 35 28 SCSI 5.25" FH
CAST 10305E 94 5 1050 35 28 ESDI 5.25" FH
CAST 103058 94 5 1050 35 28 SCSI 5.25" FH
CAST 14404E 114 4 1590 35 25 ESDI 5.25" FH
CAST 14404S 114 4 1590 35 25 SCSI 5.25" FH
CAST 14405E 140 5 1590 35 25 ESDI 5.25" FH
CAST 144058 140 5 1590 35 25 SCSI 5.25" FH
CAST 14406E 170 6 1590 35 25 ESDI 5.25" FH
CAST 14406S 170 6 1590 35 25 SCSI 5.25" FH
CAST 24509E 258 9 1599 35 18 ESDI 5.25" FH
CAST 24509S 258 9 1599 35 18 ScCsi 5.25" FH
CAST 24611E 315 11 1599 35 18 ESDI 5.25" FH
CAST 24611S 315 11 1599 35 18 SCSl 5.25" FH
CAST 24713E 372 13 1599 35 18 ESDI 5.25" FH
CAST 24713S 372 13 1599 35 18 SCSl 5.25" FH
i

CM 3206 10 4 306 17 99 MFM 5.25" FH
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE  INTERFACE  FORM CMos
NUMBER CAPACITY  HEADS CYLINDERS _ PER TRACK  INMS FACTOR SETTINGS
CM 3426 20 4 615 17 85 MFM___ 5.25" FH

CM 5018H 4 2 256 17 105 MFM __ 5.25" FH

CM 5206 5 2 306 17 99 MFM__ 5.25" FH

CM 5410 8 4 256 17 105 MFM__ 5.25" FH

CM 5412 10 4 306 17 99 MFM__ 5.25"FH

CM 5616 13 6 256 17 105 MFM__ 5.25" FH

CM 5619 15 6 306 17 105 MFM___ 5.25" FH

CN 5826 21 8 306 17 99 MFM___ 5.25" FH

CM 6213 11 2 640 17 105 MFM__ 5.25" FH

CM 6426 21 4 615 17 40 MFM___ 5.25" FH

CM 64265 22 4 640 17 40 MFM__ 5.25" FH

CM 6640 33 6 640 17 40 MFM__ 5.25" FH

CM 7660 50 6 960 17 40 MFM__ 5.25" FH

CM 7880 67 8 960 17 40 MFM__ 5.25" FH

CMS ENHANCEMENTS, INC.

F115ESDI-T 114 7 915 35 30 ESDI _ 5.25"FH
F150AT-CA 150 9 969 34 17 IDE 5.25" FH  9x986x33
F150AT-WCA 150 7 1224 36 17 IDE 5.25"FH _9x986x33
FI50EQ-WCA 150 7 1224 36 17 ESDI _ 5.25" FH
F320AT-CA 320 15 1224 36 15 ESDI __ 5.25" FH
F70ESDI-T 73 2 1224 36 30 ESDI __ 5.25" FH
H330E1 33 7 1780 54 14 ESDI __ 5.25"FH
H340E1 340 7 1780 54 14 ESDI _ 5.25" FH

PS Express/150 150 7 1224 36 17 ESDI __ 5.25"FH

PS Express/320 320 15 1224 36 15 ESDI __ 5.25"FH
C0GITO

CG-906 5 2 306 17 85 MFM__ 5.25" FH
CG-912 11 4 306 17 65 MFM___ 5.25" FH
CG-925 21 4 612 17 65 MFM___ 5.25" FH
PT-912 11 2 612 17 40 MFM__ 5.25" FH
PT-925 21 4 612 17 40 MFM__ 5.25" FH
COMPORT

2040 44 4 820 26 35 MFM___ 5.25" HH

2041 44 4 820 26 29 IDE__ 5.25"HH

2082 86 6 820 34 29 SCSI___ 5.25" HH
CONNER PERIPHERALS, INC.

CP-340 42 4 788 26 29 scsl  35x1"
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CP-342 40 4 805 26 29 IDE 3.5x1" 4x805x26

CP-344 43 4 788 26 29 IDE 3.5x 1" 4x788x26

CP-2020 21 2 642 32 23 SCSI 3.5x1"

CP-2024 KATO 21 2 653 32 40 IDE 2.5 HH 2x653x32

CP-2034 PANCHO 32 2 823 38 119 IDE 2.5 HH 2x823x38

CP-2064 PANCHO 64 4 823 38 19 IDE 2.5 HH 4x823x38

CP-2084 PANCHO 85 8 548 38 19 IDE 2.5 HH 8x548x38

CP-2304 215 8 1348 39 19 IDE 3.5x1" 12x989x35

CP-3000 43 5 976 17 27 IDE 3.5x1" 5x988x17
CP-3020 21 2 622 33 27 SCSI 3.5x1"

CP-3022 21 2 622 33 27 IDE 3.5x1" 2x622x33
CP-3024 22 2 636 33 27 IDE 3.5x1" 2x636x33
CP-3040 42 2 1026 40 25 SCSI 3.5x1"

CP-3044 43 2 1047 40 25 IDE 3.5x1" 5x988x17
CP-3100 105 8 776 33 25 SCSI 3.5x1"

CP-3102 104 8 776 33 25 IDE 3.5x1" 8X776x33
CP-3104 105 8 776 33 25 IDE 3.5x1" 8Xx776x33
CP-3111 112 8 832 33 25 IDE 3.5x1" 8x832x33
CP-3114 112 8 832 33 25 IDE 3.5x1" 8x832x33
CP-3180 84 6 832 33 25 SCSl 3.5x1"

CP-3184 84 6 832 33 25 IDE 3.5x1" 6x832x33
CP-3200F 213 8 1366 38 19/16 SCSi 3.5x 1"

CP-3204F 213 16 683 38 19/16 IDE 3.5x1" 6x683x33
CP-3209F 213 4 1366 38 16 MCA 3.5x1" 6x683x38
CP-3304 340 8 1806 46 16 IDE 3.5x1" 16x659x63
CP-3360 360 8 1806 49 12 SCSI-2  35x1"

CP-3364 360 8 1806 6349 12 IDE 3.5x1" 11x702x63
CP-3500 510 12 1695 49 12 SCSi 3.5x1"

CP-3504 509 12 1695 49 12 IDE 3.5x 1" 16x987x63
CP-3540 540 12 1806 49 12 SCSI-2  35x1"

CP-3544 540 12 1806 49 12 IDE 3.5x1" 16x987x38
CP-4024 STUBBY 22 2 627 34 29 IDE 3.5x1"

CP-4044 STUBBY 43 2 1104 38 29 IDE 3.5x1" 7x699x17
CP-30060 60 2 1524 39 19 SCSI 3.5x1"

CP-30064 61 2 1522 39 - IDE 35x1" 4x762x39
CP-3544 540 12 1806 49 12 IDE 3.5x1" 16x987x38
CP-3554 544 16 1054 63 12 IDE 3.5x1" CMOS
CP-4024 STUBBY 22 2 627 34 29 IDE 3.5 x 1" 2x627x34
CP-4044 STUBBY 43 2 1104 38 50 IDE 3.5x1" 7x699x17

CP-30060 60 2 1524 39 19 SCSI 3.5x1"

CP-30064 61 2 1522 39 14 IDE 3.5x 1" 4x762x39
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CP-30080E 85 2 1806 47 17 IDE/SCSI 3.5 x 1"

CP-30080 84 4 1053 39 17 SCSI 3.5x1" 8x529x39
CP-30084 84 4 1058 39 19 IDE 3.5x1" 8x529x39
CP-30084E 85 4 903 46 19 IDE 3.5x1" 8x529x39
CP-30100 HOPI 120 4 1522 39 19 SCSI 3.5x1"

CP-30104H Allegh. 120 4 1522 39 19 IDE 3.5x1" 8x762x39
CP-30104 HOPI 120 4 1522 39 19 IDE 3.5x1" 8x762x39
CP-30109 HOPI 120 4 1522 39 19 MCA 3.5x1"

CP-30170E 170 4 1806 46 17 IDE 3.5x1" 11x941x33
CP-30200 212 4 2119 49 12 SCSI-2 35x1"

CP-30204 213 4 2119 49 12 IDE 3.5x1" 16x683x38
CP-30254 251 4 1984 62 12 IDE 3.5x1" 4x990x33
CP-30344 343 4 1121 60 13 IDE 3.5 x1" 11x966x63
CP-30540 545 6 1984 62 10 FSCSl-2 3.5x 1"

CP-31370 1371.80 14 2694 63 10 Fscsl-2 3.5x 1"

CORE INTERNATIONAL

AT 30 31 5 733 17 26 MFM 5.25" FH

AT 30R 48 5 733 26 26 RLL 5.25" FH

AT 32 31 5 733 17 21 MEM 5.25" HH

AT 32R 48 5 733 26 21 RLL 5.25" HH

AT 40 40 5 924 17 26 MFM 5.25" FH

AT 40R 61 5 924 26 26 RLL 5.25" FH

AT 63 42 5 988 17 26 MFM 5.25" FH

AT 63R 65 5 988 26 26 RLL 5.25" FH

AT 72 72 9 924 17 26 MFM 5.25" FH

AT 72R 107 9 924 26 26 RLL 5.25" FH

AT 150 150 8 1024 36 18 ESDI 5.25" FH

HC 40 40 4 564 35 10 RLL 5.25" FH

HC 90 91 5 969 35 16 RLL 5.25" HH

HC 150 156 9 969 35 16 RLL 5.25" FH

HC 175 177 9 1072 35 16 ESDI 5.25" FH

HC 260 260 12 1212 35 25 RLL 5.25" FH

HC 310 311 12 1582 35 16 RLL 5.25" FH

HC 315 340 8 1447 57 16 ESDI 5.25" FH

HC 380 383 15 1412 35 16 ESDI 5.25" FH

HC 650 658 15 1661 53 16 ESDI 5.25" FH

HC 650S 663 14 1661 56 18 SCSI 5.25" FH

HC 655 680 16 1447 57 16 ESDI 5.25" FH

HC 1000S 1200 16 1918 64 18 SCSI 5.25" FH

OPTIMA 30 31 5 733 17 21 MFM 5.25" HH
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OPTIMA 30R 48 5 733 26 21 RLL 5.25" HH

OPTIMA 40 41 5 963 17 26 MFM 5.25" HH

OPTIMA 40R 64 5 963 26 26 RLL 5.25" HH

OPTIMA 70 72 9 918 17 26 MFM 5.25" FH

OPTIMA 70R 109 9 918 26 26 RLL 5.25" FH
CORPORATE SYSTEMS CENTER

GD 2024 21 2 653 32 23 IDE 25"HH  4x615x17
GD 2044 40 4 552 38 19 IDE 25"HH  5x980x17
GD 2061 60 4 823 38 19 IDE 2.5"HH  4x823x38
GD 2064 60 4 823 38 19 IDE 2.5"HH  4x823x38
GD 2081 85 4 1097 38 19 IDE 2.5"HH 10x976x17
GD 2084 85 4 1097 38 19 IDE 2.5"HH 10x976x17
GD 2088 121 4 1097 38 19 IDE 2.5"HH 10x976x17
GD 2121 120 4 1123 53 17 IDE 2.5"HH 14x992x17
GD 2124 120 4 1123 53 19 IDE 2.5" HH 14x99x17
GD 2254 252 6 1339 47 12 IDE 2.5" HH 16x489x63
GD 30001A 42 2 1045 40 19 IDE 3.5x1" 5x980x17
GD 30080E 80 4 1053 39 15 SCsl 3.5x1"

GD 30084E 85 4 1053 39 19 IDE 3.5x1" 8x526x39
GD 30085E 80 2 1806 46 19 IDE 3.5x1" 4x903x46
GD 30087 80 2 1806 46 19 IDE 3.5x1" 4x903x46
GD 30100 121 4 1522 39 19 SCSI-2  35x1"

GD 30100D 121 4 1524 39 19 IDE 3.5x1" 8x762x39
GD 30174E 170 4 1806 46 15 IDE 3.5x1" 8x903x46
GD 30175E 170 2 2116 63 19 IDE 3.5x1" 8x904x46
GD 30200 212 4 2119 49 12 SCSI-2  35x1"

GD 30204 212 4 2119 49 12 IDE 3.5x1" 12x989x35
GD 30214 213 4 2119 49 14 IDE 3.5x1" 16x685x38
GD 30254 251 4 1895 62 15 IDE 3.5x1" 10x895x55
GD 30270 270 16 524 63 10 SCSl-2  35x1"

GD 30344 330 4 2116 63 12 IDE 3.5x1" 16x904x46
GD 3040A 42 2 1026 40 25 SCSli 35x1"

GD 3044 42 2 1047 40 25 IDE 3.5x1" 5x988x17
GD 3045 42 2 1047 40 25 IDE 3.5x1" 5x977x17
GD 30540 545 6 2243 60 10 SCSlI-2 35x1"

GD 30544 540 6 2249 59 12 IDE 35x1" 16x1023x63
GD 30544 540 6 2242 47 10 SCSI-2  35x1"

GD 31050 1037 8 2756 47 10 SCSI-2  35x1"

GD 3114 112 8 832 33 15 IDE 3.5x1" 8x832x33
GD 31370 1300 14 2387 37 10 SCSI-2 3.5x 1"
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GD 3200D 212 8 1366 38 15 SCSI 3.5x1"

GD 3200F 212 8 1366 38 15 SCSI 3.5x1"

GD 3300 340 8 1807 46 12 SCSI-2 3.5x1"

GD 3301 85 8 1806 46 12 IDE 3.5x1" 16x659x63
GD 3500 510 12 1695 49 12 SCSI-2  35x1"

GD 3504 510 12 1806 46 12 IDE 3.5x1" 16x987x63
GD 3544 524 6 1053 63 12 IDE 3.5x1" 16x1023x63
GD 5500 510 16 1441 62 12 IDE 3.5x1"

Pl - 16E 1340 19 1772 77 15 ESDI 5.25" FH

McHuge 334 20 1020 36 18 SCSI EXT

McHuge Il 641 15 1224 48 16 SCSi EXT

DATA TECH MEMORIES

DTM-553 44 5 1024 17 65 MFM 5.25" FH
TM-853 44 8 640 17 65 MFM 5.25" FH
DTM-885 71 8 1024 17 36 MFM 5.25" FH

DIGITAL EQUIPMENT CORPORATION

DSP2022A 220 5 - - - IDE 2.5" 4H
DSP2022S8 220 5 - - - Fscsl-2 2.5" 4H
DSP3053L 535 4 - - 9.5 FSCSI-2 3.5" 3H
DSP3085 852 14 - - 9 Fscsl-2 3.5x1"
DSP3105 1050 14 - - 9 Fscsl-2 3.5x 1"
DSP3107L 1070 8 - - 9.5 Fscsl-2 3.5 3H
DSP3133L 1337 10 - - 9.5 Fscsi-2 3.5 3H
DSP3160 1600 16 - - 9.7 Fscsi-2 3.5x 1"
DSP3210 2148 16 - - 9.5 FSCcSi-2 3.5x 1"
DSP5200 2000 21 - - 12 Fscsl-2 5.25" FH
DSP5300 3000 21 - - 12 FscCsl-2 5.25" FH
DSP5350 3572 25 - - 12 Fscsl-2 5.25" FH
DSP5400 4000 26 - - 12 FSCsI-2 5.25" FH
DSP34300 4300 20 - - 9 Fscsl-2 3.5x1"
VP3107 1075 5 - - 9 FScsl-2  3.5" 3H
VP3215 2150 10 - - 9 Fscsi-2 3.5" 3H
DISC TEC

RHD-20 21 2 615 34 23 IDE 3.5x1"
RHD-60 63 2 1024 60 22 IDE 3.5x1"

DISCTRON (ALSO SEE OTARI)
D-503 3 2 153 17 85 MFM  5.25" FH
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D-504 4 2 215 17 85 MFM__ 5.25' FH

D-506 5 4 153 17 85 MFM __ 5.25'FH

D-507 5 2 306 17 85 MFM__ 5.25" FH

D-509 8 4 215 17 85 MFM _ 5.25" FH

D-512 11 8 153 17 85 MFM __ 5.25" FH

D-513 11 6 215 17 85 MFM __ 5.25" FH

D-514 11 4 306 17 85 MFM___ 5.25" FH

D-518 15 8 215 17 85 MFM__ 5.25" FH

D-519 16 6 306 17 85 MFM__ 5.25" FH

D-526 21 8 306 17 85 MFM _ 5.25" FH

DMA

306 11 2 612 17 85 MFM _ 5.25" FH

DTC

HF12 10 2 301 78 65 SCSl__ 5.25"HH

HF24 20 2 506 78 60 SCSI_ 5.25"HH

ECOL 2

EC-50 50 1 1720 60 40 IDE_ 3.5x1"  2x860x60 _
EC-100 100 2 1720 60 40 IDE__ 35x1"  2x1005x17
EC3-100 100 1 2300 85 20 IDE_ 35x1"  2x957x17
EC3-200 200 2 2300 85 20 IDE_ 35x1"  2x986x33
ELCOH

DISCACHE 10 10 4 320 17 65 MFM__ 5.25" FH
DISCACHE20 20 8 320 17 65 MFM__ 5.25" FH

EMULEX

EMS/760 663 - - - 18 ESDI _ 5.25"

ER2E/760 663 - - - 17 ESDI _ 5.25"

ES36/760-1 663 - - - 17 ESDI _ 5.25"

EPSON

HD 850 11 4 306 17 99 MFM___ 5.25" HH

HD 860 21 4 612 17 99 MFM ___ 5.25" HH

ESPERT

EP-340A 42 4 1040 27 25 IDE  35x1"  5x919x17
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FuJI

FK301-13 10 4 306 17 65 MFM 3.5x 1"
FK302-13 10 2 612 17 65 MFM 35x1"
FK302-26 21 4 612 17 65 MFM 3.5x1"
FK302-39 32 6 612 17 65 MFM 3.5x1"
FK303-52 40 8 615 17 65 MFM 3.5x1"
FK305-26 21 4 615 17 65 MFM 3.5x 1"
FK305-39 32 6 615 17 65 MFM 3.5x1"
FK305-39R 32 4 615 26 65 RLL 3.5x1"
FK305-58R 49 6 615 26 65 RLL 3.50 HH
FK3085-39H 31 4 615 26 65 SCSI 3.50 HH
FK308S-58R 45 6 615 26 65 SCSI 3.50 HH
FK309-26 20 4 615 17 65 MFM 3.50 HH
FK309-39 32 6 615 17 65 MFM 3.50 HH
FK309-39R 30 4 615 26 65 RLL 3.50 HH
FK309S-50R 41 4 615 26 47 SCSI 3.50 HH
FUJITSU AMERICA, INC.

M 2225D/D2 21 4 615 32 40/35 MFM 3.5x1"
M 2225DR 32 4 615 26 35 RLL 3.5x1"
M 2226D/D2 30 6 615 32 40/35 MFM 3.5x1"
M 2225DR 49 6 615 26 35 RLL 3.5x1"
M 2227D/D2 40 8 615 32 40/35 MFM 3.5x1"
M 2227D/D2 65 8 615 26 35 RLL 3.5x1"
M 2230AS 5 2 320 17 65 MFM 5.25" FH
M 2230AT 5 2 320 17 65 MFM 5.25" FH
M 2231 5 2 306 17 80 MFM 5.25" FH
M 2233AS 11 4 320 17 80 MFM 5.25" FH
M 2233AT 11 4 320 17 95 MFM 5.25" HH
M 2234AS 16 6 320 17 80 MFM 5.25" FH
M 2235AS 22 8 320 17 80 MFM 5.25" FH
M 2241AS/AS2 25 4 754 32 33/30 MFM 5.25" FH
M 2242AS/AS2 43 7 754 17 33/30 MFM 5.25" FH
M 2243AS/AS2 68 11 754 17 33/30 MFM 5.25" FH
M 2243R 110 7 1186 26 25 RLL 5.25" FH
M 2243T 68 7 1186 17 25 MFM 5.25" HH
M 22455A 120 7 823 35 25 SCSI 5.25" HH
M 2246E 172 10 823 35 25 ESDI 5.25" FH
M 2246SA 148 10 823 35 25 SCsi 5.25" FH
M 2247E 143 7 1243 64 18 ESDI 5.25" FH
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M 2247S 138 7 1243 65 18 SCSI 5.25" FH
M 2247SA 149 7 1243 36 18 SCSI 5.25" FH
M 22475B 160 7 1243 19 18 SCSl 5.25" FH
M 2248E 224 11 1243 64 18 ESDI 5.25" FH
M 2248S 221 11 1243 65 18 SCSI 5.25" FH
M 2248SA 238 11 1243 36 18 SCSI 5.25" FH
M 2248SB 252 11 1243 19 18 SCSI 5.25" FH
M 2249E 305 15 1243 64 18 ESDI 5.25" FH
M 22495 303 15 1243 65 18 SCSI 5.25" FH
M 2249SA 324 15 1243 36 18 SCSI 5.25" FH
M 2249SB 343 15 1243 19 18 SCSl 5.25" FH
M 2261E 326 8 1658 53 16 ESDI 5.25" FH
M 2262E 448 11 1658 48 16 ESDI 5.25" FH
M 2614T 180 8 1334 33 20 IDE 3.5x1"
M 26/22SA 330 8 1435 56 12 SCSI 35x1"
M 2622T 330 8 1435 56 12 IDE 3.5x1"
M 2623SA 425 10 1435 56 12 SCSlI 3.5x1"
M 2623T 425 10 1435 56 12 IDE 3.5x1"
M 2624SA 520 12 1435 56 12 SCSI 3.5x1"
M 2624T 520 12 1435 56 12 IDE 3.5x1"
M 2635FA 425 9 1435 64 12 SCsSI-1&2 3.5 x 1"
M 26518 1313 16 1944 64 11 SCSI-2  5.25" FH
M 26525 1752 20 1944 84 11 SCSI-2  5.25" FH
M 2652P 1586 20 1893 84 11 IPI-2 5.25" FH
M 2653 1400 15 2078 88 12 SCSI 5.25" FH
M 2654 2100 21 2179 88 12 SCSI 5.25" FH
M 2671P 2640 15 2671 88 12 IP1-2 5 x8.5 x15"
HEWLETT-PACKARD

HP-97500 20 - - - - SCSI 3.5x 1"
HP-97530E 136 4 - - 18 SCsi 5.25" FH
HP-97530S 204 6 - - 18 SCsl 5.25" FH
HP-97532E 103 - - - 17 ESDI 5.25" FH
HP-97500 20 4 615 17 28 SCsl 3.5x1"
HP-97530E 136 4 1229 36 18 ESDI 5.25" FH
HP-97530S8 204 6 1643 64 18 SCSl 5.25" FH
HP-97532E 103 4 1643 64 17 ESDI 5.25" FH
HP-97533E 155 6 1643 64 17 ESDI 5.25" FH
HP-97536E 311 12 1643 64 17 ESDI 5.25" FH
HP-97544E 340 8 1457 57 17 ESDI 5.25" FH
HP-97544S/D 331 8 1447 56 17 SCSI 5.25" FH
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HP-97544T/P 331 8 1447 56 17 SCSI-2 525" FH
HP-97548E 680 16 1457 57 17 ESDI 5.25" FH
HP-97548S/F 663 16 1447 56 17 SCSI 5.25" FH
HP-97548T/P 663 16 1447 56 17 SCSI-2  5.25"FH
HP-97549T/P 1000 16 1911 64 18 SCSI-2  5.25" FH
HP-97556E 681 11 1680 72 14 ESDI 5.25" FH
HO-97556 677 11 1670 72 13.5 SCSI-2  5.25" FH
HP-97556T/P 673 11 1670 72 14 SCSI-2  5.25"FH
HP-97558E 1084 15 1962 72 14 ESDI 5.25" FH
HP-97558 1069 15 1935 72 13.5 SCSI-2  5.25"FH
HP-97558T/P 1075 15 1952 72 14 SCSI-2  5.25"FH
HP-97560 1355 19 1935 72 13.5 SCSI-2  5.25" FH
HP-97560E 1374 19 1962 72 14 ESDI 5.25" FH
HP-97560T/P 1363 19 1952 72 14 SCSI-2  5.25" FH
HP-C2233 234 5 1546 72 12.6 IDE/SCSI 3.5 x 1"
HP-C2233S 238 5 1511 49 13 SCSI-2 35x1"
HP-C2234 328 7 1546 61 12.6 IDE 3.5x1" 10x1016x63
HP-C2234S 334 7 1511 61 13 SCSI-2  35x1"
HP-C2235 422 9 1546 61 12.6 IDE/SCSI 3.5 x 1" 13x1006x63
HP-C22358 429 9 1511 73 13 SCSI-2  35x1"
HP-C3007 1370 13 2255 73 11.5 SCSI-2  5.25"FH
HP-C3009 1792 17 2255 73 11.5 SCSI-2  5.25"FH
HP-C3010 2003 19 2255 73 11.5 SCSI-2 _ 5.25"FH
HP-C3010 1027 19 1100 73 9 SCSI-2  5.25"FH
HP-D1660A 333 8 1457 57 16 ESDI 5.25" FH
HP-D1661A 667 16 1457 57 16 ESDI 5.25" FH
HITACHI AMERICA

DK 301-1 10 4 306 17 85 MFM 3.5x1"
DK 301-2 15 6 306 17 85 MFM 3.5x1"
DK 312C-25 209 10 1076 38 16 SCSl 3.5x1"
DK 312C-25 251 12 1076 38 16 SCSI 3.5x1"
DK 314C-41 419 14 1076 38 17 SCSI 3.5x1"
DK 315C-11 1100 15 1457 63 11.8 Fscsl-2 3.5x1"
DK 315C-14 1400 15 1457 63 11.8 Fscsl-2 3.5 x 1"
DK 502-2 21 4 615 17 85 MFM 5.25" HH
DK 511-5 30 5 699 17 30 MFM 5.25" FH
DK 511-5 42 7 699 17 30 MFM 5.25" FH
DK 511-8 67 10 823 17 23 MFM 5.25" FH
DK 512-8 67 5 823 34 23 ESDI 5.25" FH
DK 512C-8 67 5 823 34 23 SCSI 5.25" FH
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DK 512-12 94 7 823 34 23 ESDI 5.25" FH
DK 512C-12 94 7 823 34 23 ~_scsl 5.25" FH
DK 512-17 134 10 823 34 23 ESDI 5.25" FH
DK 512C-17 134 10 819 34 23 SCsI 5.25" FH
DK 514-38 330 14 903 51 16 ESDI 5.25" FH
DK 514C-38 321 14 903 51 16 SCSI 5.25" FH
DK 514S5-38 330 14 903 51 14 SMD 5.25" FH
DK 515-12 1229 15 1224 69 14 ESDI 5.25" FH
DK 515-78 673 14 1361 69 16 ESDI 5.25" FH
DK 515C-78 370.5 14 1261 69 16 ESDI 5.25" FH
DK 515C-78 670.5 14 1261 69 16 ESDI 5.25" FH
DK 516-12 1230 15 1778 77 16 ESDI 5.25" FH
DK 516-15 1320 15 2235 77 14 ESDI 5.25" FH
DK 516C-16 1500 15 2172 81 14 SCSI-2  5.25" FH
DK 517C 2900 21 2381 81 12.8 FSCsI-2  5.25" FH
DK 517C-26 2000 14 2381 81 12 SCSI-2 525" FH
DK 517C-37 2000 21 2381 81 12 SCSI-2 5.25"FH
DK 521-5 42 6 823 17 25 MFM 5.25" HH
DK 522-10 103 6 823 36 25 ESDI 5.25" HH
DK 522C-10 88 6 819 35 25 SCSI 5.25" HH
HYOSUNG
HC 8085 71 8 1024 17 25 MFM 5.25" FH
HC 8128 109 8 1024 26 25 MFM 5.25" FH
HC 8170E 150 8 1024 36 25 ESDI 5.25" FH
- |IBM CORPORATION
20MB(2) 21 4 615 17 40 MFM 5.25" FH
20MB(13) 21 8 306 17 40 MFM 5.25" FH
30MB(22) 31 5 733 17 40 MFM 5.25" FH
0660-371 320 14 949 48 12 SCSl-2 35x1"
0661-467 400 14 1199 48 11 SCSI-2  35x1"
0663-H11/L11 868 13 2051 66 10 SCSI 3.5x1"
0663-H12/L12 1004 15 2051 66 10 SCSI 3.5x1"
0671E 319 15 1224 34 20 ESDI 5.25" HH
067138 319 15 1224 34 20 SCSI 5.25" HH
0681 476 11 1458 58 13 SCSI-2 525" HH
WDS-L40 41 2 1038 39 17 SCSI-2  35x1"
WDA-L42 42 2 1067 39 17 IDE 3.5x1"
WDS-L42 42 2 1066 39 17 SCSI 35x1"
WS-240 43 2 1120 38 19 PS/2 2.5"
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WDA-240 43 2 1122 38 19 IDE___ 25" 14x10214x33
WDS-240 43 2 1120 38 19 scsl 25"

WD-380 80 4 1021 39 16 PS/2_ 35x1"

WDA-380 80 4 1021 39 16 IDE 35x1"_ 9x1021x17
WDS-380 80 4 1021 39 16 SCsl2  35x1"

WD-387 61 4 928 32 23 PS/2 __ 35x1"

WD-3100 105 2 1990 44 12 scsl-2_ 35x1"

WD-3158 120 8 920 32 23 PS/2 __ 35x1"

WD-3160 160 8 1021 39 16 PS/2 _ 35x1"
WDA-3160 160 8 1021 39 16 IDE 35x1"  8x1021x39
WDS-3160 160 8 1021 39 16 scsl2  35x1"
WDS-2200 210 4 1990 44 12 scsl___35x1"

M

5006 5 2 306 17 85 MFM _ 5.25" FH

5007 5 2 312 17 85 MFM ___ 5.25" FH

5012 10 4 306 17 85 MFM__ 5.25" FH

5018 15 6 306 17 85 MFM _ 5.25" FH

5021H 15 4 306 17 85 MFM __ 5.25" FH

7720 21 4 310 17 85 MFM 8"

7740 43 8 315 17 85 MFM 8"

INTERGRAL PERIPHERALS

1862 64 3 - 17 18 IDE__ -

IOMEGA

MultiDisk 150 150 2 1380 36 18 SCSI-2__Remov 5.25"

JCT

100 5 2 226 17 110 MFM___ 5.25" HH

105 7 4 306 17 110 MFM ___ 5.25" HH

110 14 8 306 17 130 MFM__ 5.25" HH

120 20 4 615 17 100 MFM__ 5.25"HH

1000 5 2 226 17 110 Comm. 5.25" HH

1005 7 4 306 17 110 Comm.  5.25" HH

1010 14 8 306 - 130 Comm. 5.25" HH

JVC COMPANIES OF AMERICA

JD-E2042M 42 2 973 43 16 IDE__ 25"4H
JD-E2085M 85 4 973 43 16 IDE___25"4H
JD-E2825P(A) 21 2 581 36 25 IDE  35"4H
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NUMBER CAPACITY  HEADS CYLINDERS  PERTRACK  IN MS FACTOR SETTINGS
JD-E2825P(S) 21 2 581 36 25 SCSI 3.5" 4H
JD-E2825P(X) 21 2 581 36 25 IDE 3.5" 4H
JD-E2850P(A) 42 3 791 35 25 IDE 3.5" 4H
JD-E2850P(S) 42 3 791 35 25 SCSI 3.5" 4H
JD-E2850P(X) 42 3 791 35 25 XT-IDE 3.5" 4H
JD-E3824TA 21 2 436 48 28 - 3.5" 3H
JD-E3848HA 42 4 436 48 29 - 3.5" 3H
JD-E3848P(A) 42 2 862 48 25 IDE 3.5" 4H
JD-E3848P(S) 42 2 862 48 25 SCSI 3.5" 4H
JD-E3848P(X) 42 2 862 48 25 XT-IDE__3.5"4H
JD-E3896P(A) 84 4 862 48 25 IDE 3.5" 4H
JD-E3896P(S) 84 4 862 48 25 SCSl 3.5" 4H
JD-E3896P(X) 84 4 862 48 25 XT-IDE__3.5" 4H
JD-E3896V(A) 84 4 862 48 25 IDE 3.5" 3H
JD-E3896V(S) 84 4 862 48 25 102] 3.5" 3H
JD-E3896V(X) 84 4 862 48 25 XT-IDE__ 3.5" 3H
JD-F2042M 42 2 973 43 16 IDE 2.5" 4H
JD3842HA 21 2 436 48 28 - 3.5" 3H
JD3848HA 43 4 436 48 29 - 3.5" 3H
KALOK CORPORATION

KL 320 Octagon | 21 4 615 17 48 MFM 3.5x1"
KL 330 Octagon | 32 4 615 26 40 RLL 3.5 x1"
KL 341 Octagon | 40 4 644 26 25 SCSl| 3.5x1"
KL 343 Octagon | 42 4 676 31 25 IDE 3.5x 1"
KL 3100 Octagon Il 105 6 820 35 19 IDE 3.5x1"
KL 3120 Octagon 11 120 6 820 40 19 IDE 3.5x1"
P5-125 125 2 2048 80 17 IDE 3.50 x .5"
P5-250 251 4 2048 80 17 IDE 3.50 x .5"
KYOCERA ELECTRONICS, INC.

KC 20A/B 21 4 615 17 65/62 MFM 3.5x1"
KC 30A/B 32 4 615 26 65/62 RLL 3.5x1"
KC 40GA 41 2 1075 26 28 IDE 3.5x1"
KC 80C 87 8 787 28 28 SCSl 3.5x1"
LANSTOR

LAN-64 71 8 1024 17 - MEM 5.25" FH
LAN-115 119 15 918 17 - MFM 5.25" FH
LAN-140 142 8 1024 34 - ESDI 5.25" FH
LAN-180 180 8 1024 26 - RLL 5.25" FH
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MODEL FORMATTED  NO. OF

NO. OF

SECTORS

AVERAGE

INTERFACE

FORM

CMos

NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  INMS FACTOR SETTINGS
LAPINE

3522 10 4 306 17 65 MFM 3.5x1"

LT 10 10 2 615 17 65 MFM 3.5x1"

LT 20 20 4 615 17 65 MFM 3.5x1"

LT 200 20 4 614 17 65 MFM 3.5x1"

LT 300 32 4 614 26 65 RLL 3.5x1"

LT 2000 20 4 614 17 65 MFM 3.5x1"

TITAN 20 21 4 615 17 65 MFM 3.5x1"

TITAN 30 33 4 615 26 65 RLL 3.5x1"

TITAN 3532 32 4 615 26 65 RLL 3.5x1"

MAXTOR CORPORATION

2585 85 4 1092 36 15 IDE 2.5" HH 10x976x17
25128A 128.2 4 1092 48 15 IDE 2.5" HH 15x980x17
25252A, S 251 6 1320 63 12 IDE/SCSI 17 mm high 15x990x33
7080A, S 80 4 1170 36 17 IDE/SCSI 1" high 9x1021x17
7120A, S 120 4 1516 42 15 IDE/SCSI 1" high 14x984x17
7213A, S 213 4 1690 48 15 IDE/SCSI 1" high 13x969x33
7245A, S 244 4 1881 48 15 IDE/SCSI 1" high 15x962x33
LXT-508 48 4 733 32 27 SCsl 3.5x1"

LXT-100S 96 8 733 32 27 SCSI 3.5x1"

LXT-200A 207 7 1320 45 15 IDE 3.5x1" 12x1020x33
LXT-200S 191 7 1320 33 15 SCSI 3.5x1"

LXT-213A 213 7 1320 55 15 IDE 3.5x1" 13x969x33
LXT-213S 200 7 1320 55 15 SCsi 3.5x1"

LXT-340A 320 7 1560 47 13 IDE 3.5x 1" 10x992x63
LXT-340S8 320 7 1560 47 15 SCsl 3.5x1"

LXT-4/37A 437 9 1560 63 13 IDE 3.5x1" 14x967x63
LXT-437S 437 9 1560 63 13 ScCsi 3.5x1"

LXT-535A 535 11 1560 63 12 IDE 3.5x1"

LXT-5358 535 11 1560 63 12 SCSi 3.5x1"

P0-12S Panther 1224 15 1224 63 13 SCSI-2 5.25"FH

P1-08E Panther 696 9 1778 72 12 ESDI 5.25" FH

P1-08S Panther 696 9 1778 72 12 SCSi 5.25" FH

P1-12E Panther 1051 15 1778 72 13 ESDI 5.25" FH

P1-12S Panther 1005 19 1216 72 10 SCSi 5.25" FH

P1-13E Panther 1160 15 1778 72 13 ESDI 5.25" FH

P1-16E Panther 1331 19 1778 72 13 ESDI 5.25" FH

P1-17E Panther 1470 19 1778 72 13 ESDI 5.25" FH

P1-17S Panther 1759 19 1778 85 13 SCSI-2 5.25" FH
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NUMBER CAPACITY HEADS CYLINDERS PERTRACK INMS FACTOR SETTINGS
MXT 540SL/AL 540 7 2367 41 7585 IDE 35x1"___ 16x1024x63
MXT 12408 1.24GB_ 15 2367 41 85/9  SCSl2 3.5
RXT-800HS 786 1 2410 88 108 SCsl  5.25"FH
TAHITI (M/O) 650 1 2870 104 35 SCSI  5.25"FH
XT 1050 38 5 902 17 30 MFM _ 5.25'FH
XT 1065 52 7 918 17 30 MFM _ 5.25" FH
XT 1085 69 8 1024 17 27 MFM _ 5.25"'FH
XT 1105 82 11 918 17 30 MFM  5.25'FH
XT 1120R 104 8 1024 26 27 RLL  5.25" FH
XT 1140 116 15 918 17 26 MFM  5.25'FH
XT 1140E 140 15 1141 17 28 ESDI  5.25'FH
XT 1240R 196 15 1024 26 27 RLL  5.25"FH
XT 2085 72 7 1224 17 30 MFM__ 5.25" FH
XT 2140 113 11 1224 17 30 MFM  5.25'FH
XT 2190 159 15 1224 17 28 MFM _ 5.25'FH
XT 3170 129 9 1224 26 30 scsl  5.25'FH
XT 3280 216 15 1224 26 30 SCSl 5.25"FH
XT 3380 277 15 1224 26 27 SCsl 525" FH
XT 4170E 157 7 1224 35 14 ESDI  5.25"FH
XT 4170S 157 7 1224 36 14 SCSI  5.25"FH
XT 4175E 149 7 1224 34 27 ESDI  5.25'FH
XT4179E 158 7 1224 36 14 ESDI  5.25'FH
XT 4230E 203 ) 1224 35 15 ESDI  5.25'FH
XT 4280E 234 11 1224 34 27 ESDI  5.25'FH
XT 4280S 241 11 1224 36 27 SCSI  5.25"FH
XT 4380E 338 15 1224 35 16 ESDI  5.25"FH
XT 4380S 337 15 1224 36 16 SCSl  5.25"FH
XT 8380E 360 8 1632 54 14 ESDI  5.25"FH
XT 8380EH 361 8 1632 54 135  ESDI  5.25"FH
XT 8380S 360 8 1632 54 14 SCSl  5.25" FH
XT 8380SH 361 8 1632 54 135  SCSI _ 5.25"FH
XT 8610E 541 12 1632 54 16 ESDI  5.25'FH
XT 87025 616 15 1490 54 16 SCsl  5.25'FH
XT 8760E 676 15 1632 54 16 ESDI  5.25'FH
XT 8760EH 677 15 1632 54 135  ESDI __ 5.25'FH
XT 8760SH 670 15 1632 54 145  SCSI  5.25"FH
XT 8800E 694 15 1274 71 16 ESDI  5.25'FH
XT 81000E 889 15 1632 54 16 ESDI _ 5.25"FH
MAXTOR COLORADO (also see Miniscribe)

7040A Cheyene 42 2 1170 36 17 IDE 35x1"  5x977x17
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE INTERFACE  FORM Mos
NUMBER CAPACITY _ HEADS CYLINDERS  PER TRACK _ INMS FACTOR SETTINGS
7040S Cheyene 40 2 1155 36 17 SCSI 3.5x1"

7060A Cheyene 65 2 1516 42 15 IDE 3.5x1" 7x984x17
70608 Cheyene 65 2 1516 42 15 SCSl 3.5x1"

7080A Cheyene 81 4 1170 36 17 IDE 3.5x1" 9x1021x17
7080S Cheyene 65 4 1155 36 15 IDE 3.5x1"

7120A Cheyene 65 4 1516 42 15 IDE 3.5x1" 14x984x17
7120S Cheyene 130 4 1516 42 15 SCSI 3.5x 1"

8051A 43 4 745 28 28 IDE 3.5x 1" 5x977x17
MEGA DRIVE SYSTEMS

P-42 42 3 834 33 19 SCSI 3.5x1"

P-84 84 6 834 33 19 SCSI 3.5x1"

P-105 105 6 1019 33 19 SCSI 3.5x1"

P-120 120 5 1123 33 14 SCSI 3.5 x1"

P-170 170 7 1123 33 14 SCSI 3.5x1"

P-210 210 7 1156 33 14 SCS| 3.5x1"

P-425 425 9 1512 63 12 SCSI 3.5x1"

MEMOREX

310 2 2 118 17 80 MFM 5.25" FH

321 5 2 320 17 90 MFM 5.25" FH

322 10 4 320 17 90 MFM 5.25" FH

323 15 6 320 17 90 MFM 5.25" FH

324 20 8 320 17 90 MFM 5.25" FH

450 10 2 612 17 20 MFM 5.25" FH

512 25 3 961 17 90 MFM 5.25" FH

513 41 5 961 17 90 MFM 5.25" FH

514 58 7 961 17 90 MFM 5.25" FH
MICROPOLIS CORPORATION

1202 45 7 977 17 - MFM 8"

1223 45 7 977 17 - MFM 8"

1302 20 3 830 17 30 MEM 5.25" FH

1303 34 5 830 17 30 MFM 5.25" FH

1304 41 6 830 17 30 MFM 5.25" FH

1323 35 4 1024 17 28 MFM 5.25" FH

1323A 44 5 1024 17 28 MFM 5.25" FH

1324 53 6 1024 17 28 MFM 5.25" FH

1324A 62 7 1024 17 28 MFM 5.25" FH

1325 71 8 1024 17 28 MFM 5.25" FH

1333 35 4 1024 17 28 MFM 5.25" FH
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NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  IN MS FACTOR SETTINGS
1333A 44 5 1024 17 28 MFM 5.25" FH
1334 53 6 1024 17 28 MFM 5.25" FH
1334A 62 7 1024 17 28 MFM 5.25" FH
1335 71 8 1024 17 28 MFM 5.25" FH
1352 30 2 1024 36 23 ESDI 5.25" FH
1352A 41 3 1024 36 23 ESDI 5.25" FH
1353 75 4 1024 36 23 ESDI 5.25" FH
1353A 94 5 1024 36 23 ESDI 5.25" FH
1354 113 6 1024 36 23 ESDI 5.24" FH
1354A 132 7 1024 36 23 ESDI 5.25" FH
1355 151 8 1024 36 23 ESDI 5.25" FH
1373 73 4 1024 36 23 SCsl 5.25" FH
1373A 91 5 1024 36 23 SCSI 5.25" FH
1374 109 6 1024 36 23 SCSl. 5.25"FH
1374A 127 7 1024 36 23 SCSI 5.25" FH
1375 146 8 1024 36 23 SCSl 5.25" FH
1488-15 675 15 1628 54 16 SCSI 5.25 "FH
1516-10S 678 10 1840 72 13 ESDI 5.25" FH
1517-13 922 13 1925 72 14 ESDI 5.25" FH
1518 1419 15 2100 72 14.5 ESDI 5.25" FH
1518-14 993 14 1925 72 14 ESDI 5.25" FH
1518-15 1064 15 1925 72 14 ESDI 5.25" FH
1528 1341 15 2094 72 14.5 SCSI-2_ 5.25" FH
1528-15 1354 15 2106 84 14 SCSI-2  5.25"FH
1538-15 872 15 1925 71 15 ESDI 5.25" FH
1548 1748 15 2096 72 14 Fscsi-2  5.25" FH
1551 149 7 1224 34 18 ESDI 5.25" FH
1554-7 158 7 1224 36 18 ESDI 5.25" FH
1554-11 234 11 1224 34 18 ESDI 5.25" FH
1555-8 180 8 1224 36 18 ESDI 5.25" FH
1555-9 203 9 1224 36 18 ESDI 5.25" FH
15565-12 255 12 1224 34 18 ESDI 5.25" FH
1556-10 226 10 1224 36 18 ESDI 5.25" FH
1556-11 248 11 1224 36 18 ESDI 5.25" FH
1556-13 276 13 1224 34 18 ESDI 5.25" FH
15567-12 270 12 1224 36 18 ESDI 5.25" FH
1557-13 293 13 1224 36 18 ESDI 5.25" FH
1557-14 315 14 1224 36 18 ESDI 5.25" FH
1557-15 338 15 1224 36 18 ESDI 5.25" FH
1558-14 315 14 1224 36 18 ESDI 5.25' FH
1558-15 338 15 1224 36 18 ESDI 5.25" FH
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1566-11 496 11 1632 54 16 ESDI 5.25" FH
1567-12 541 12 1632 54 16 ESDI 5.25" FH
1567-13 586 13 1632 54 16 ESDI 5.25" FH
1568-14 631 14 1632 54 16 ESDI 5.25" FH
1568-15 676 15 1632 54 16 ESDI 5.25" FH
1576-11 243 11 1224 36 18 SCsl 5.25" FH
1577-12 266 12 1224 36 18 SCSI 5.25" FH
1577-13 287 13 1224 36 18 SCSI 5.25" FH
1578-14 310 14 1224 36 18 SCSI 5.25" FH
1578-15 332 15 1224 36 18 SCSI 5.25" FH
1586-11 490 11 1632 54 16 SCSI 5.25" FH
1578-12 535 12 1632 54 16 SCSI 5.25" FH
1587-13 279 13 1632 54 16 SCSI 5.25" FH

1588 667 15 1626 54 16 SCSI 5.25" FH
1588-14 624 14 1632 54 16 ScCsl 5.25" FH
1588-15 668 15 1632 54 16 SCSl 5.25" FH
1596-10S 668 10 1834 72 35 SCSI 5.25" FH
1597-13 909 13 1919 72 14 SCsi 5.25" FH

1598 1034 15 1922 72 14.5 SCSI-2  5.25" FH
1598-14 979 14 1919 72 14 SCSI 5.25" FH
1598-15 1098 15 1928 71 14.5 SCSI-2  5.25"FH

1624 667 7 2099 72 15 Fscsl-2  5.25" HH
1653-4 92 4 1249 36 16 ESDI 5.25" HH
1653-5 115 5 1249 36 16 ESDI 5.25" HH
1654-6 138 6 1249 36 16 ESDI 5.25" HH
1654-7 161 7 1249 36 16 ESDI 5.25" HH
1663-4 197 4 1780 36 14 ESDI 5.25" HH
1663-5 246 5 1780 36 14 ESDI 5.25" HH
1664-7 345 7 1780 54 14 ESDI 5.25" HH
1673-4 90 4 1249 36 16 SCSI 5.25" HH
1673-5 112 5 1249 36 16 SCSI 5.25" HH
1674-6 135 6 1249 36 16 SCSI 5.25" HH
1674-7 158 7 1249 36 16 SCSI 5.25" HH
1683-4 193 4 1776 54 14 SCSI 5.25" HH
1683-5 242 5 1776 54 14 SCSI 5.25" HH
1684-6 29 6 1776 54 14 SCSI 5.25" HH
1684-7 340 7 1776 54 14 SCSI 5.25" HH
1743-5 112 5 1140 28 15 IDE 3.5x 1"

1744-6 135 6 1140 28 15 IDE 3.5x1"

1744-7 157 7 1140 28 15 IDE 3.5x1" 10X929X33
1745-8 180 8 1140 28 15 IDE 3.5x 1" 11X968X33

© (SC 1996 Hard Drive Bible 145



Corporate Systems Center (408) 734-8787

MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE  INTERFACE  FORM CMos

NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  IN MS FACTOR SETTINGS
1745-9 202 9 1140 28 15 IDE 3.5x1" 12X986X33
1773-5 115 5 1140 28 15 SCSi 3.5x1"

1774-6 135 6 1140 28 15 SCsi 3.5x1"

1774-7 157 7 1140 28 15 102 3.5x1"

1775-8 180 8 1140 28 15 SCsSi 3.5x1"

1775-9 202 9 1140 28 15 SCsI 3.5x1"
MICROSCIENCE INTERNATIONAL CORPORATION

4050 45 5 1024 17 18 MFM 3.5x1"

4060 68 5 1024 26 18 RLL 3.5x1"

4070 62 7 1024 17 18 MEFM 3.5x1"

4090 95 7 1024 26 18 RLL 3.5x1"

5040 46 3 855 35 18 ESDI 3.5x1"

5070 77 5 855 35 18 ESDI 3.5x1"

5070-20 86 5 960 35 18 ESDI 3.5x1"

5100 107 7 855 35 18 ESDI 3.5x1"

5100-20 120 7 960 35 18 ESDI 3.5x1"

5160 159 7 1271 35 18 ESDI 3.5x 1"

6100 110 7 855 36 18 SCSI 3.5x1"

7040 47 3 855 36 18 IDE 3.5x1" 6x890x17
7070-20 86 5 960 35 18 IDE 3.5x1" 9x919x17
7100 107 7 855 35 18 IDE 3.5x1" 12x1024x17
7100-20 120 7 960 35 18 IDE 3.5 x1" 14x984x17
7100-21 121 5 1077 44 18 IDE 3.5x1" 14x984x17
7200 201 7 1277 44 18 IDE 3.5x1" 12x964x33
7400 420 8 1904 39 15 IDE 3.5x1" 13x1001x63
8040 43 2 1047 40 25 IDE 3.5x1" 5x977x17
8040/MLC 42 2 1024 40 25 IDE 3.5x1" 5x977x17
8080 85 2 1768 47 17 IDE 3.5x1" 10x976x17
8200 210 4 1904 39 16 IDE 3.5x 1" 12x986x33
FH 2414 367 8 1658 54 14 ESDI 5.25" FH

FH 2777 688 15 1658 54 14 ESDI 5.25" FH

FH 3414 367 8 1658 54 14 SCSI 5.25" FH

FH 3777 688 15 1658 54 14 SCSlI 5.25" FH

FH 21200 1062 15 1921 72 13 ESDI 5.25" FH

FH 21600 1418 15 2147 86 14 ESDI 5.25" FH

FH 31200 1062 15 1921 72 13 ScCsi 5.25" FH

FH 31600 1418 15 2147 86 14 SCSI 5.25" FH

HH 312 10 4 306 17 65 MFM 5.25" HH

HH 315 10 4 306 17 65 MFM 5.25" HH

HH 325 21 4 612 17 80 MFM 5.25" HH
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HH 330 33 4 612 26 105 RLL 5.25" HH
HH 612 11 4 306 17 85 MFM 5.25" HH
HH 625 21 4 612 17 65 MEM 5.25" HH
HH 712 11 2 612 17 105 MFEM 5.25" HH
HH 712A 11 2 612 17 75 MEM 5.25" HH
HH 725 21 4 612 17 105 MFM 5.25" HH
HH 738 33 4 612 26 105 RLL 5.25" HH
HH 825 21 4 615 17 65 MFM 5.25" HH
HH 830 33 4 615 26 65 RLL 5.25" HH
HH 1050 45 5 1024 17 28 MFM 5.25" HH
HH 1060 66 5 1024 25 28 RLL 5.25" HH
HH 1075 62 7 1024 17 28 MFM 5.25" HH
HH 1080 68 7 1024 26 28 RLL 5.25" HH
HH 1090 80 7 1314 17 28 MFM 5.25" HH
HH 1095 95 7 1024 26 28 RLL 5.25" HH
HH 1120 122 7 1314 26 28 RLL 5.25" HH
HH 2012 10 4 306 17 80 MFM 5.25" HH
HH 2120 128 7 1024 35 28 ESDI 5.25" HH
HH 2160 160 7 1276 35 28 ESDI 5.25" HH
HH 3120 121 5 1314 36 28 SCS| 5.25" HH
HH 3160 169 7 1314 36 28 SCSI 5.25" HH
MINISCRIBE CORPORATION

1006 5 2 306 17 179 MFM 5.25" FH
1012 10 4 306 17 179 MFM 5.25" FH
2006 5 2 306 17 93 MFM 5.25" FH
2012 11 4 306 17 85 MFM 5.25" HH
3006 5 2 306 17 - MFM 5.25" HH
3012 10 2 612 17 155 MFM 5.25" HH
3053 44 5 1024 17 25 MFM 5.25" HH
3085 71 7 1170 17 28 MFM 5.25" FH
3085E 72 3 1270 36 17 ESDI 5.25" HH
30858 72 3 1255 36 17 SCSI 5.25" HH
3130E 112 5 1250 36 17 ESDI 5.25" HH
31308 115 5 1255 36 17 SCSI 5.25" HH
3180E 157 7 1250 36 17 ESDI 5.25" HH
31808 153 7 1255 36 17 SCsl 5.25" HH
3180SM 160 7 1250 36 17 SCSI 5.25" HH
3212/3212 PLUS 11 2 612 17 85/53 MFM 5.25" HH
3412 21 4 615 17 60 MFM 5.25" HH
3425/3425 PLUS 21 4 615 17 85/53 MFM 5.25" HH
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3438/3438 PLUS 32 4 615 26 85/53 RLL 5.25" HH
3650/3650F 42 6 809 17 61/46 MFM 5.25" HH
3675 63 6 809 26 61 RLL 5.25" HH
4010 8 2 480 17 133 MFM 5.25" FH
4020 17 4 480 17 133 MFM 5.25" FH
5330 25 6 480 17 80 MFM 5.25" FH
5338 32 6 612 17 65 MFM 5.25" FH
5440 32 8 480 17 65 MFM 5.25" FH
5451 43 8 612 17 65 MFM 5.25" FH
6032 26 3 1024 17 28 MFM 5.25" FH
6053/6053 Il 44 5 1024 17 28 MFM 5.25" FH
6074 62 7 1024 17 28 MFM 5.25" FH
6085 71 8 1024 17 28 MFM 5.25" FH
6128 110 8 1024 26 28 RLL 5.25" FH
6170E 130 8 1024 36 28 ESD! 5.25" FH
6212 10 2 612 17 90 MFM 5.25" FH
7040A 40 4 980 36 - 19 IDE 3.5x1"
70408 40 2 1156 36 19 SCSlI 3.5x1"
7080A 80 4 980 36 19 IDE 3.5x1"
7080S 81 4 1155 36 19 SCSI 3.5x1"
7426 21 4 612 17 65 MFM 3.5"
8048 40 4 1024 36 65 SCSI 3.5x1"
8051A 43 4 745 28 28 IDE 3.5x1"
8051AT 42 4 745 28 28 IDE 3.5x1"
8051 45 4 793 28 28 SCSI 3.5x1"
8212 11 2 612 17 68 MFM 3.5 x 1"
8225 20 2 771 26 68 RLL 3.5x1"
8225AT 21 2 745 28 28 IDE 3.5x1"
8225C 21 2 798 26 68 RLL 3.5x1"
82258 21 2 804 26 68 SCSI 3.5x1"
8225XT 21 2 805 26 68 XT-IDE__35x1"
8412 10 4 306 17 50 MFM 3.5x1"
8425/8425F 21 4 615 17 68/40 MFM 3.5x1"
84258 21 4 612 17 68 SCsl 35x1"
8425XT 21 4 615 17 68 XT-IDE _35x 1"
8434F 32 4 615 26 40 RLL 3.5x1"
8438/8438F 32 4 615 26 68/40 RLL 3.5x1"
8438XT 31 4 615 26 68 XT-IDE___3.5x 1"
8450 40 4 771 26 45 RLL 3.5x1"
8450AT 42 4 745 28 40 IDE 3.5x1"
8450C 42 4 748 26 45 RLL 3.5x 1"
8450XT 42 4 805 26 45 XT-IDE__35x1"
9000E 338 15 1224 36 16 ESDI 5.25" FH
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9000S 347 15 1220 36 16 SCSI 5.25" FH
9230E 203 9 1224 36 36 ESDI 5.25" FH
9230S 203 9 1224 36 36 SCSI 5.25" FH
9380E 338 15 1224 36 16 ESDI 5.25" FH
9380S 347 15 1224 36 16 SCSI 5.25" FH
9380SM 319 15 1218 36 16 SCSI 5.25" FH
9424E 360 8 1661 54 17 ESDI 5.25" FH
94248 355 8 1661 54 17 SCsi 5.25" FH
9780E 676 15 1661 54 17 ESDI 5.25" FH
9780S 668 15 1661 54 17 SCSI 5.25" FH

MITSUBISHI ELECTRONICS

M2860-1 21 4 620 17 120 MFM 8"

M2860-2 50 6 681 17 120 MFM 8"

M2860-3 85 8 681 17 120 MFM 8"

MR 521 10 2 612 17 85 MFM 5.25" HH
MR 522 20 4 612 17 85 MFM 5.25" HH
MR 533 25 3 971 17 85 MFM 5.25" HH
MR 535 42 5 977 17 28 MFM 5.25" HH
MR 535R 65 5 977 26 28 RLL 5.25" HH
MR 5358 50 5 977 26 28 SCSi 5.25" HH
MR 5378 76 5 977 26 28 SCS! 5.25" HH
MR 5310E 101 5 977 26 28 ESDI 5.25" HH

MITSUMI ELECTRONICS CORPORATION

HD2509AA 92 4 - 52 16 IDE__ 2.5"x4H
HD 2513AA 130 4 - 52 16 ide 2.5" X 4H
MMI

M 106 5 2 306 17 75 MFM__ 3.5x1"
M 112 10 4 306 17 75 MFM __ 35x1"
M 125 20 8 306 17 75 MFM__ 35x1"
M 212 10 4 306 17 75 MFM __ 5.25" HH
M 225 20 8 306 17 75 MFM___ 5.25" HH
M 306 5 2 306 17 75 MFM__ 35x1"
M 312 10 4 306 17 75 MFM __ 5.25" HH
M 325 20 8 306 17 75 MFM__ 5.25" HH
M 5012 10 4 306 17 75 MFM __ 3.5x1"
NCR CORPORATION

6091-5101 323 9 1350 26 27 SCsl___ 5.25"
6091-5301 675 15 1350 26 25 scsl 5.25"
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NEC TECHNOLOGIES INC.

2247 87 6 841 VAR 80 SMD 8"

D 3126 20 4 615 17 85 MEM 3.5x1"
D 3142 42 8 642 17 28 MFM 3.5x1"
D 3146H 40 8 615 17 35 MFM 3.5x1"
D 3661 118 7 915 36 40 ESDI 3.5x1"
D 3735 56 2 1084 41 20 AT-IDE _ 3.5x 1"
D 3755 105 4 1250 41 20 AT-IDE _ 3.5x1"
D 3756 105 4 1251 41 19 PC/AT __ 3.5"

D 3761 114 7 915 35 20 AT-IDE__ 3.5x1"
D 3765 176 4 1486 58 16.5 PC/AT _ 3.5"

D 3772 331 7 1468 63 14 PC/AT  3.5"

D 3781 425 9 1464 63 15 PC/AT __ 3.5"

D 3835 45 2 1084 41 20 SCSi 3.5x1"
D 3855 105 4 1250 41 20 SCSi 3.5x1"
D 3856 105 4 1251 41 19 SCSi 3.5"

D 3861 114 7 915 35 20 SCSI 3.5x1"
D 3865 176 4 1486 58 16.5 SCSI 3.5"

D 3872 331 7 1468 63 14 SCSi 3.5"

D 3881 425 9 1464 63 15 SCsl-2 35"

D 5114 5 2 305 17 - MFM 5.25"

D 5124 10 4 309 17 85 MFM 5.25" HH
D 5126/D 5216H 20 4 612 17 85/40 MFM 5.25" HH
D 5127H 32 4 615 26 85 RLL 5.25" HH
D 5146/D 5146H 40 8 615 17 85/40 MFM 5.25" HH
D 5147H 65 8 615 26 85 RLL 5.25" HH
D 5392 22 8 615 26 14 IPI-2 5.25" FH
D 5452 71 10 823 17 65 MFM 5.25" HH
D 5652 143 10 823 17 23 ESDI 5.25" HH
D 5655 153 7 1224 35 18 ESDI 5.25" HH
D 5662 319 15 1224 34 16 ESDI 5.25" FH
D 5682 664 15 1633 53 16 ESDI 5.25" FH
D 5862 385 8 1633 65 18 SCsl 5.25" FH
D 5882 665 15 1633 53 16 SCsl 5.25" FH
D 5892 1404 19 1678 86 14 SCsi 5.25" FH
SD040S 40 - - - <.35 SCsi 525"
SD1205 120 - - - <.35 SCsi 525"
NEI

RD 3127 10 2 612 17 150 MFM 5.25"
RD 3255 21 4 612 17 150 MFM 5.25"
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NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  IN MS FACTOR SETTINGS
RD 4127 10 4 3066 17 150 MFM 5.25"
RD 4255 21 8 306 17 150 MFM 5.25"
NEWBERRY DATA

NDR 320 21 4 615 17 150 MFM 5.25"
NDR 340 42 8 615 17 40 MFM 3.5x1"
NDR 360 65 8 615 26 150 RLL -

NDR 1065 55 7 918 17 25 MFM 5.25" FH
NDR 1085 71 8 1025 17 26 MFM 5.25" FH
NDR 1105 87 11 918 17 25 MFM 5.25" FH
NDR 1140 119 15 918 17 25 MFM 5.25" FH
NDR 2085 74 7 1224 17 28 MFM 5.25" FH
NDR 2140 117 11 1224 17 28 MFM 5.25" FH
NDR 2190 191 15 918 17 28 MFM 5.25" FH
NDR 31708 146 9 1224 26 28 SCsi 5.25" FH
NDR 3280S 244 15 1224 26 28 SCSI 5.25" FH
NDR 4170 149 7 1224 34 28 ESDI 5.25" FH
NDR 4175 179 7 1224 36 28 ESDI 5.25" FH
NDR 4380 384 15 1224 36 28 ESDI 5.25" FH
NDR 4380S 319 15 1224 34 28 SCSI 5.25" FH
PENNY 340 42 8 615 17 28 MFM 5.25"
NPL

4064 5 2 306 17 - MFM 5.25" FH
4127 10 4 306 17 - MFM 5.25" FH
41918 15 6 306 17 - MFM 5.25" FH
4255 20 4 615 17 - MFM 5.25" FH
NP 02-26S 22 4 640 17 - MFM 5.25"

NP 03-13 10 4 306 17 - MFM 5.25"
NP 03-6 5 2 306 17 - MFM 5.25"
OKIDATA

OD 526 31 4 612 26 65 RLL 3.5x1"
OD 540 47 6 612 26 65 RLL 35x1"
OLIVETTI

HD662/11 10 2 612 17 65 MFM 5.25" HH
HD662/12 20 4 612 17 65 MFM 5.25" HH
XM 5210 10 4 612 17 65 MFM 5.25" HH
XM 5220/2 20 4 612 17 85 MFM 5.25" HH
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ORCA TECHNOLOGY CORPORATION

OT5H 53M 45 5 1024 17 28 MFM  5.25" HH
OT5H 80R 65 5 1024 26 28 RLL  5.25"HH
OT5H 138E 115 4 1600 35 25 ESDI  5.25'HH
OT5H 1385 115 4 1600 35 25 SCSl  5.25" HH
OT5H 172E 140 5 1600 35 25 ESDI  5.25' HH
OT5H 1725 140 5 1600 35 25 SCSl_ 5.25" HH
OT5H 207E 170 6 1600 35 25 ESDI _ 5.25"HH
OT5H 207S 170 6 1600 35 25 SCsl  5.25" HH
OT5H 760S 702 15 1024 28 14 SCSl  5.25" FH
OTARI (also see Disctron)

C 214 10 4 306 17 79 MEM _ 5.25'FH
C 507 5 2 306 17 79 MFM _ 5.25" FH
C 514 10 4 306 17 79 MFM _ 5.25'FH
C 519 15 6 306 17 79 MFM  5.25" FH
C 526 21 8 306 17 65 MFM  5.25"FH
PACIFIC MAGTRON

MT-4115E 115 4 1600 35 16 ESDI  5.25" HH
MT-4115S 115 4 1600 35 16 ScSl  5.25"HH
MT-4140E 140 5 1600 35 16 ESDI  5.25"HH
MT-4140S 140 5 1600 35 16 SCSl 5.25"HH
MT-4170E 170 6 1600 35 16 ESDI  5.25" HH
MT-4170S 170 6 1600 35 16 SCSl 525" HH
MT-5400E 360 8 1632 54 14 ESDI  5.25" HH
MT-5400S 359 8 1623 54 14 SCS|  5.25" HH
MT-5760E 677 15 1632 54 14 ESDI  5.25"HH
MT-5760S 673 15 1623 54 14 SCSl _ 5.25' HH
PANASONIC

JU-116 20 4 615 17 85 MFM  3.5x1"
JU-128 42 7 733 17 35 MFM  35x1"
PLUS DEVELOPMENT

HARDCARD 20 21 47 615 17 40 IDE 3.5" 3H
HARDCARD 40 42 8 612 17 40 IDE 3.5" 3H
HARDGARD I-40 40 5 925 17 25 IDE -
HARDCARD 11-80 80 10 925 17 25 IDE 3.5" 3H
HARDCARD II-XL 105 105 15 806 17 17 IDE
HARDCARD II-XL 50 52 10 601 17 17 IDE
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NUMBER CAPACITY HEADS CYLINDERS PERTRACK INMS FACTOR SETTINGS
IMPULSE 105AT/LP 105 16 755 17 17 IDE 35" 3H __ 16x756x17
IMPULSE 1058 105 6 1019 - 19 SCSI-2 3.5x 1"

IMPULSE 1005S/LP 105 4 1056 - 17 SCSI-2 3.5" 3H

IMPULSE 120AT 120 5 1123 42 15 IDE 3.5x 1" 9x814x32
IMPULSE 120S 120 5 1123 42 15 scsl-2  35x 1"

IMPULSE 170AT _ 169 7 1123 42 15 IDE 3.5x 1" 10x966x34
IMPULSE 170S 169 7 1123 42 15 SCSl-2 3.5x 1"

IMPULSE 210AT 174 7 1156 42 15 IDE 3.5x 1" 13x873x36
IMPULSE 210S 174 7 1156 42 15 SCsl2  35x1"

IMPULSE 330AT 331 - - - 14 IDE 3.5x 1"

IMPULSE 330S 331 - - - 14 SCsl2  35x1"

IMPULSE 40AT 41 5 965 17 19 IDE 3.5x 1" 5x968x17
IMPULSE 40S 42 3 834 - 19 SCSl2  35x1"

IMPULSE 425AT 425 - - - 14 IDE 3.5x 1"

IMPULSE 52AT/LP 52 8 751 17 17 IDE 3.5"3H  8x751x17
IMPULSE 52S/LP 52 2 - - 17 SCSI-2  3.5" 3H

IMPULSE 80AT 83 10 965 17 19 IDE 3.5x1"  6x611x17
IMPULSE 80AT/LP 85 16 616 17 17 IDE 3.5"3H  6x611x17
IMPULSE 80S 84 6 918 - 19 SCSI-2 3.5x 1"

IMPULSE 805/LP 85 4 - - 17 SCSI-2  3.5" 3H

PRAIRIETEK CORPORATION

Prairie 120 21 2 615 34 23 IDE 2.5"

Prairie 140 40 2 615 34 23 IDE 2.5" 8x615x17
Prairie 220A 20 2 612 34 28 IDE 2.5" 4x615x17
Prairie 220B 20 4 612 34 28 scsl 25"

Prairie 240 43 4 615 34 28 IDE 2.5" 8x615x17
Prairie 242A 41 4 6615 34 28 IDE 2.5" 8x615x17
Prairie 2425 41 4 1820 34 28 IDE 2.5" 5x942x17
Prairie 282A 82 4 1031 34 28 IDE 2.5" 99x1021x17
Prairie 2825 82 4 1031 34 28 scsl 2.5"

PRIAM CORPORATION (also see Vertex)

502 46 7 755 17 65 MFM _ 5.25'FH

504 46 7 755 17 65 MFM _ 5.25" FH

514 117 11 1224 17 22 MFM _ 5.25" FH

519 160 15 1224 17 22 MFM _ 5.25"FH

617 153 7 1225 36 20 ESDI  5.25"FH

623 196 15 752 34 65 ESDI _ 5.25"FH

628 241 11 1225 36 20 ESDI  5.25" FH

630 319 15 1224 34 15 ESDI  5.25" FH
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638 329 15 1225 36 20 ESDI 5.25" FH
717 153 7 1225 36 20 SCsi 5.25" FH
728 241 11 1225 36 20 SCsI 5.25" FH
738 329 15 1225 36 20 SCsl 5.25" FH
3504 44 5 771 17 65 MFM 3.5x1"
ID20 26 3 987 17 23 MFM 5.25" FH
ID45H 44 5 1024 17 23 MFM 5.25" FH
ID330 338 15 1225 36 18 ESDI 5.25" FH
ID/ED40 43 5 987 17 23 MFM 5.25" FH
ID/ED45 44 5 1166 17 23 MFM 5.25" FH
ID/ED60 59 7 1018 17 30 MFM 5.25" FH
ID/ED62 62 7 1166 17 23 MFM 5.25" FH
ID/ED75 73 5 1166 25 23 RLL 5.25" FH
ID/ED100 103 7 1166 25 15 RLL 5.25" FH
ID/ED120 121 7 1024 33 28 ESDI 5.25" FH
ID/ED130 132 15 1224 17 13 MFM 5.25" FH
ID/ED150 159 7 1276 35 28 ESDI 5.25" HH
ID/ED160 158 7 1225 36 18 ESD! 5.25" FH
ID160E-PS2 152 7 1195 36 18 PS2 5.25" FH
1D200L-1 200 15 1195 25 15 IDE 5.25" FH  15x1024x28
ID/ED230 233 15 1224 25 11 RLL 5.25" FH
ID/ED250 248 11 1225 36 18 ESDI 5.25" FH
ID330E 336 15 128 36 18 ESDI 5.25" FH
ID330-PS2 330 15 1195 36 18 PS2 5.25" FH
ID330S 338 15 1218 36 18 SCSi 5.25" FH
ID340H-U 340 7 1776 54 14 ESDI 525" FH
ID660-U 660 15 1628 54 16 ESDI 5.25" FH
ID700E 701 15 1774 54 16 ESDI 5.25" FH
ID700S 68 15 1774 54 16 SCSI 5.25" FH
V_ 130R 39 3 987 26 28 RLL 5.25" FH
V 150 42 5 987 17 28 MFM 5.25" FH
V 160 50 5 1166 17 28 MFM 5.25" FH
V 170 60 7 987 17 28 MFM 5.25" FH
V 170R 91 7 987 26 28 RLL 5.25" FH
V 185 71 7 1166 17 28 MFM 5.25" FH
V 519 159 15 1224 17 28 MFM 5.25" FH
V 519-x 62 7 1024 17 28 MFM 5.25" FH
PROCOM TECHNOLOGY

Propaq 185-15 189 5 1224 36 15 IDE 3.5x1" 11x1016x33
HiPer 380 388 8 1224 63 17 ESDI 5.25"
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE INTERFACE  FORM mos
NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  IN MS FACTOR SETTINGS

Si 200/PS3 209 4 1224 63 18 SCSI 3.5x 1"

Si 585/85 601 8 1224 54 17 SCSI 5.25"

Si 1000/85 1037 8 1731 77 15 SCSI 5.25"

PTI (PERIPHERAL TECHNOLOGY)

PT-225 21 4 615 17 35 MFM 3.5x1"

PT-234 28 4 820 17 35 MFM 3.5x1"

PT-238A 32 4 615 26 35 IDE 3.5x1" 4x615x26
PT-238R 32 4 615 26 35 RLL 3.5x1"

PT-238S 32 4 615 26 35 SCSI 3.5x1"

PT-251A 43 4 820 26 33 IDE 3.5x1" 4x820x26
PT-251R 43 4 820 26 35 RLL 3.5x1"

PT-251S 43 4 820 26 35 SCSI 3.5x1"

PT-325R 21 4 615 26 65 RLL 3.5x1"

PT-338 32 6 615 17 35 MFM 3.5x1"

PT-338R 32 4 615 26 65 RLL 3.5x1"

PT-351 42 6 820 17 35 MFEM 3.5x1"

PT-351R 60 6 820 26 35 RLL 3.5x1"

PT-357A 49 6 615 26 35 IDE 3.5x1" 6x820x26
PT-357R 49 6 615 26 35 RLL 3.5x1"

PT-357S 49 6 615 26 35 SCSI 3.5x1"

PT-376A 65 6 820 26 35 IDE 3.5x1"

PT-376R 65 6 820 26 35 RLL 3.5x 1"

PT-376S 65 6 820 26 35 SCSI 3.5x1"

PT-468 57 8 820 17 35 MFM 3.5x 1"

PT-4102A 54 5 820 26 35 IDE 3.5x1" 8x820x26
PT-4102R 87 8 820 26 28 RLL 3.5x1"

QUANTUM CORPORATION

2010 10 - - 17 - MFM 8"

2020 20 - - 17 - MFM 8"

2030 30 - - 17 - MFM 8"

2040 40 - - 17 - MFM 8"

2080 80 - - 17 - MFM 8"

GoDrive 40 43 2 957 48 16 IDE/SCSI2 2.5" 5x977x17
GoDrive 80 86 4 957 48 16 IDE/SCSI2 2.5" 10x977x17
GoDrive120 127 4 1097 19 <17 IDE/SCSI2 2.5" 15x965x17
GRS 160 169 4 966 38 <17 IDE/SCSI2 2.5" 4x839x19
Hardcard EZ42 42 5 977 17 19 PC ISA-Slot

Hardcard EZ85 85 10 977 17 19 PC I1SA-Slot

Hardcard EZ127 127 16 919 17 19 PC ISA-Slot
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Hardcard EZ240 245 15 966 33 16 PC ISA-Slot

Passport XL42 42 5 965 17 19 SCSI-2  Remov

Passport XL42 85 10 976 17 17 SCSI-2  Remov

Passport XL127 127 15 973 17 17 SCSI-2  Remov

Passport XL170 170 10 1005 33 17 SCSI-2  Remov

Passport XL240 245 14 1014 33 16 SCSI-2  Remov

Passport XL525 525 16 1015 63 10 SCSI-2  Remov

Plus Hardcard XL 50 52 6 957 17 ISA-slot  Slot

Plus Hardcard XL 105 105 12 1005 17 ISA-Slot  Slot

XL 231 Plus HC 231 14 976 33 9 ISA-Slot  Slot

XL 311 Plus HC 311 10 955 63 9 ISA-Slot _Slot

XL 360 Plus HC 360 11 958 63 9 ISA-Slot Slot

ProDrive 40AT 42 3 834 52 19 IDE 3.5x1" 5x900x17
ProDrive 40S 42 3 834 52 19 SCSI 3.5x1"

ProDrive 80AT 84 6 834 63 19 IDE 35x1" 10x960x17
ProDrive 80S 84 6 834 63 19 SCsl 3.5x1"

ProDrive 1058 105 6 1019 63 19 SCSl 3.5x1"

ProDrive 120AT 120 5 1123 63 19 IDE 3.5x1" 14x984x17
ProDrive 120S 120 5 1123 63 15 SCSl| 3.5x1"

ProDrive 170AT 168 4 1536 65 19 IDE 3.5x 1"

ProDrive 170S 168 4 1536 65 15 SCsli 3.5x1"

ProDrive 210AT 210 7 1156 63 15 IDE 3.5x1" 13x950x33
ProDrive 210S 210 7 1156 63 15 Scsi 3.5x1"

ProDrive 330AT 330 7 1536 63 14 IDE 3.5x1" 10x1023x63
ProDrive 330S 330 7 1536 63 14 ScCsi 3.5x1"

ProDrive 425AT 425 7 1800 63 14 IDE 3.5x1" 13x1013x63
ProDrive 4258 425 7 1800 63 14 SCsli 3.5x1"

ProDrive 7008 700 8 1921 63 12 SCsI-2  35x1"

ProDrive 1050 1050 12 2224 63 12 SCsl-2 3.5x1"

ProDrive 1225 1225 14 2224 63 12 SCsl-2 35x1"

ProDrive ELS 42 42 1 977 63 19 SCSI-2  35x1"

ProDrive ELS 127 85 2 977 63 17 SCsl-2 3.5x1"

ProDrive ELS 170 170 4 1011 63 17 SCsI-2 35x1"

ProDrive LPS 80 85 4 611 63 15 SCSI 3.5x1"

ProDrive LPS 105 105 4 1219 63 17 SCslI 3.5x1"

ProDrive LPS 105AT 105 4 1219 63 17 IDE 3.5x1" 12x1000x17
ProDrive LPS 1058 105 4 1219 63 17 SCsi 3.5x1"

ProDrive LPS 120 122 2 - 44 16 IDE/SCSI 3.5x 1" 14x980x17
ProDrive LPS 240 245 4 1530 44 16 IDE 3.5x1" 14x1014x33
ProDrive LPS 525 525 6 1800 81 10 SCSI2/IDE3.5 x 1" 16x1017x63
Q-160 200 12 971 36 16 SCSI 5.25" HH
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Q-250 53 4 823 36 28 SCSI 5.25" HH

Q-280 80 6 823 36 28 SCSI 5.25" HH

Q-510 8 2 512 17 85 MFM 5.25" HH

Q-520 18 4 512 17 85 MFM 5.25" HH

Q-530 27 6 512 17 47 MFM 5.25" FH

Q-540 36 8 512 17 40 MFM 5.25" FH

RICOH

RH-5130 10 2 612 17 85 MFM -

RH-5260 10 2 615 17 85 MFM -

RH-5261 10 2 612 - 85 SCSl -

RH-5500 50 2 1285 76 25 SCSI 5.25" HH

RH-9150AR 49 2 1285 76 25 SCSI 5.25" HH

RMS

RMS 506 5 4 153 17 130 MFM 5.25"

RMS 509 7.5 6 153 17 130 MEM 5.25"

RMS 512 10 8 153 17 130 MFM 5.25"

RODIME SYSTEMS, INC.

Cobra 40AT 44 8 640 17 20 IDE 3.5x1" 8x640x17
Cobra 80AT 80 4 1030 28 20 IDE 3.5x1" 4x1024x17
Cobra 110AT 105 7 1053 28 20 ESDI 3.5x1" 13x972x17
Cobra 110E 1105 7 1053 28 18 SCSI-2  3.5x1"

Cobra 210AT 210 7 1156 62 20 IDE 3.5x1" 13x956x33
Cobra 210E 210 7 1156 62 18 SCSI-2  35x1"

Cobra 650E 650 15 1224 63 17 SCSI-2  5.25"

RODIME, INC.

RO 101 3 2 192 17 85 MFM 5.25" FH

RO 102 6 4 192 17 85 MFM 5.25" FH

RO 103 9 6 192 17 85 MFM 5.25" FH

RO 104 12 8 192 17 85 MFM 5.25" FH

RO 201 5 2 321 17 90 MFM 5.25" FH

RO 201E 11 2 640 17 55 MFM 5.25" FH

RO 202 11 4 321 17 90 MFM 5.25" FH

RO 202E 22 4 640 17 55 MFM 5.25" FH

RO 203 16 6 321 17 90 MFM 5.25" FH

RO 203E 33 6 640 17 55 MFM 5.25" FH

RO 204 22 8 320 17 920 MFM 5.25" FH

RO 204E 44 8 640 17 55 MFM 5.25" FH
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RO 251 5 2 306 17 85 MFM 5.25" HH

RO 252 11 4 306 17 85 MFM 5.25" HH

RO 351 5 2 306 17 85 MFM 3.5x1"

RO 352 11 4 306 17 85 MFM 3.5x1"

RO 652A 20 4 306 33 85 SCSI 3.5x1"

RO 652B 20 4 306 33 85 SCSl 3.5x1"

RO 752A 20 4 306 33 85 SCSi 3.5x1"

RO 3045 37 5 872 17 28 MFM 3.5x1"

RO 3055 45 6 872 17 28 MFM 3.5 x1"

RO 3055T 45 3 1053 28 24 SCSi 3.5x1"

RO 30575 45 5 680 26 28 SCSI 3.5x1"

RO 3058A 45 3 868 34 18 IDE 3.5x1" 3x868x34
RO 3058T 45 3 868 34 18 SCSl 3.5x1"

RO 3060R 49 5 750 26 28 RLL 3.5x1"

RO 3065 53 7 872 17 28 MFM 3.5x1"

RO 3075R 59 6 750 26 28 RLL 3.5x1"

RO 3085R 69 7 750 26 28 RLL 3.5x1"

RO 30858 70 7 750 26 28 SCSl 3.5x1"

RO 3088A 75 5 868 34 18 IDE 3.5x1" 5x868x34
RO 3088T 76 5 868 34 18 SCSI 3.5x1"

RO 3090T 75 5 1053 28 24 SCsil 3.5x1"

RO 3095A 80 5 923 34 19 IDE 3.5x1" 5x923x34
RO 3099AP 80 4 1030 28 18 IDE 3.5x1" 4x1024X29
RO 3121A 122 4 1207 53 14 IDE 3.5x1" 14x1001x17
RO 3128A 105 7 868 34 18 IDE 3.5x1" 14x868x17
RO 3128T 105 7 868 34 18 SCSI 3.5x1"

RO 3129TS 105 5 1091 41 18 SCsi 3.5x1"

RO 3130T 105 7 10583 28 24 SCSl 5.25" HH

RO 3135A 112 7 923 34 19 IDE 3.5x1" 14x923x17
RO 3139A 112 7 923 28 18 IDE 3.5x1" 14x923x17
RO 3139TP 112 5 1148 42 18 ScCsi 3.5x1"

RO 3199AP 112 5 1168 28 18 IDE 3.5x1" 13x989X17
RI 3199TS 163 7 1216 41 18 SCsli 3.5x1"

RO 3209A 163 15 759 28 18 IDE 3.5x1" 10x964x33
RO 3259A 213 15 990 28 18 IDE 3.5x1" 13x990x33
RO 3259AP 213 9 1235 28 18 IDE 3.5x1" 13x969x33
RO 3259T 210 9 1216 41 18 SCSI 35x1"

RO 3259TP 210 9 1189 42 18 SCSi 35x1"

RO 3259TS 210 9 1216 41 18 SCsl 3.5x1"

RO 5065 53 5 1224 17 28 MFM 5.25" HH

RO 5075E 65 3 1224 35 22 ESDI 5.25" HH
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RO 5075S 61 3 1219 33 28 SCSI 5.25" HH
RO 5078S 61 5 1219 33 18 SCSI 5.25" HH
RO 5090 74 7 1224 17 28 MFM 5.25" HH
RO 5125E 109 5 1224 35 22 ESDI 5.25" HH
RO 51258 103 5 1219 33 24 SCSl 5.25" HH
RO 5128S 103 7 1219 33 19 SCSlI 5.25" HH
RO 54130R 114 7 1224 26 28 RLL 5.25" HH
RP 5178S 144 7 1219 33 19 SCSI 5.25" HH
RO 5180E 153 7 1224 35 22 ESDI 5.25" HH
RO 5180S 144 7 1219 33 24 SCSI 5.25" HH
SAMSUNG
SHD-3101A 105 4 1282 40 19 IDE 3.5x1"
SHD-3201S 211 7 1376 43 16 SCSI 3.5x1"
SEAGATE TECHNOLOGIES
This table shows how to identify Seagate drive model numbers
PR = Paired Solution. Drive
shipped with menu driven
installation software. Seagate
Seagate controller or host adapter
included with disk drive.
" l—— Technology li
S T 1 4 0 8 A PR - X
J I | | Access Time
0 = Standard
1 = Faster
Form Factor N-1=Fast SCSI-il
1ooc = 3.5" half-height Megabytes Interface
Sonnss tiornognt | | omommettod
o = 5.26' fulkheight (opprox) eg. Unspecified = ST412/MFM
8xK = B-inch 8T 225 is N = SCSI/SCSI-lI
00 2.5 T6-inch high 25 unformatted R =ST412/RLL
megabytes A = AT Bus (IDE)
X = XT Bus (IDE)
E=ESDI
J = SMD/SME-E
ND = Differential SCSt
NM = Mac compatible SCSI
S = Synchronized Spindle
V = NetWare Ready
P = Write Pre-Comp
ST 124 21 4 615 17 40 MFM 3.5x1"
ST 125/-1 21 4 615 17 40/28 MFM 3.5x1"
ST 125A/A-1 21 4 404 26 40/28 IDE 3.5x1" 4x404x26
ST 125N/N-1 21 4 407 26 40/28 SCsi 35x1"
ST 138/-1 32 6 615 17 40/28 MFM 3.5x1"
ST 138A/A-1 32 4 604 26 40/28 IDE 3.5 x1" 4x604x26
ST 138N/N-1 32 4 615 26 40/28 SCsSl 3.5x1"
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ST 138R/R-1 33 4 615 26 40/28 RLL 35x1"

ST 151 43 5 977 17 24 MFM 3.5x1"

ST 157A/A-1 45 6 560 26 40/28 IDE 3.5x1" 6x560x26
ST 157N/N-1 49 6 615 26 40/28 ScCsi 3.5x1"

ST 157R/R-1 49 6 615 26 40/28 RLL 3.5x1"

ST 177N 61 5 921 26 24 ScCsi 3.5x1"

ST 206 5 2 306 17 - MFM 5.25" HH

ST 212 10 4 306 17 65 MFM 5.25" HH

ST 213 10 2 615 17 65 MFM 5.25" HH

ST 225 21 4 615 17 65 MFM 5.25" HH

ST 225N 21 4 615 17 65 SCSI 5.25" HH

ST 225R 21 2 667 31 70 RLL 5.25" HH

ST 238R 32 4 615 26 65 RLL 5.25" HH

ST 250R 42 4 667 31 70 RLL 5.25" HH

ST 251/1 43 6 820 17 40/28 MFM 5.25" HH

ST 251N 43 4 820 26 40 SCSI 5.25" HH

ST 251N-1 43 4 630 34 28 ScCsi 5.25" HH

ST 252 43 6 820 17 40 MFM 5.25" HH

ST 253 43 5 989 17 28 MFM 5.25" HH

ST 274A 65 5 948 26 29 IDE 5.25" HH  5x948x26
ST 277N 65 6 820 26 40 SCsi 5.25" HH

ST 277N-1 65 6 628 34 28 SCSI 5.25" HH

ST 277R/R-1 66 6 820 26 40/28 RLL 5.25" HH

ST 278R/R-1 66 6 820 26 40/28 RLL 5.25" HH

ST 279R 65 5 989 26 28 RLL 5.25" HH

ST 280A 71 5 1032 27 29 IDE 5.25" HH  5x1024x27
ST 296N 80 6 820 34 28 SCSI 5.25" HH

ST 325A/X 21 4 615 17 28 IDE 3.5x1" 4x615x17
ST 351 A/X 42.8 6 820 17 28 IDE 3.5x1" 6x820x17
ST 406 5 2 306 17 85 MFM 5.25" FH

ST 412 10 4 306 17 85 MFM 5.25" FH

ST 419 15 6 306 17 85 MFM 5.25" FH

ST 506 5 4 153 17 85 MFM 5.25" FH

ST 1057A 53 6 1024 17 18 IDE 3.5x1" 6x1024x17
ST 1090A 79 5 1072 29 15 IDE 3.5x1" 5x1024x33
ST 1090N 79 5 1068 29 15 SCs| 3.5x1"

ST 1096N 80 7 906 26 20 SCsi 3.5x1"

ST 1100 83 9 1072 17 15 MFM 3.5x1"

ST 1102A 89 10 1024 17 18 IDE 3.5x1" 10x1024x17
ST 1106R 91 7 977 26 24 RLL 3.5x1"

ST 1111A 98 5 1072 36 15 IDE 3.5x1" 5x1024x37
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ST 1111E 98 5 1072 36 15 ESDI 35x1"

ST 1111N 98 5 1068 36 15 SCsSi 3.5x1"

ST 1126A 111 7 1072 29 15 IDE 3.5 x1" 13x980x17
ST 1126N 111 7 1068 29 15 SCSi 3.5x1"

ST 1133A 117 5 1272 36 15 IDE 3.5x1" 14x960x17
ST 1133NS 116 5 1268 36 15 SCSI-2 35x1"

ST 1144A 130 15 1385 36 18 IDE 3.5x1" 15x1001x17
ST 1150R 128 9 1072 26 15 RLL 3.5x1"

ST 1156A 138 7 1072 36 15 IDE 3.5x1" 16x990x17
ST 1156E 138 7 1072 36 15 ESDI 3.5x1"

ST 1156N/NS 138 7 1068 36 15 SCsl 1&2 3.5x 1"

ST 1162A 143 9 1072 29 15 IDE 3.5x1" 9x1024x30
ST 1162N 142 9 1068 29 15 SCsI 3.5x1"

ST 1186A 164 7 1272 36 15 IDE 3.5x1" 10x970x33
ST 1186NS 163 7 1268 36 15 SCSl-2 35x1"

ST 1201A 177 9 1072 36 15 IDE 3.5x1" 9x804x48
ST 1201E 177 9 1072 36 15 ESDI 3.5x1"

ST 1201N/NS 177 9 1068 36 15 SCsl 1&2 3.5x 1"

ST 1239A 211 9 1272 36 15 IDE 3.5x1" 12x954x36
ST 1239NS 210 9 1268 36 15 SCSI-2  3.5x1"

ST 1400A 331 7 1475 62 14 IDE 3.5x1" 15x736x62
ST 1400N 331 7 1476 62 14 SCSI-2  35x1"

ST 1401A 340 9 1121 62 12 IDE 3.5x1" 15x736x62
ST 1401N 338 9 1121 62 12 SCSI-2  3.5x1"

ST 1480A 426 9 1474 - 14 IDE 3.5x1" 15x895x62
ST 1480N/ND 426 9 1476 62 14 SCSI-2 3.5x1"

ST 1480N/NV 426 9 1476 62 14 SCSI-2 35x1"

ST 1481N 426 9 1476 62 14 FSCSI 35x1"

ST 1581N 525 9 1476 77 14 FSCSI 35x1"

ST 1980N/ND 860 13 1730 77 9.9/11.4 FSCSI 3.5x1"

ST 2106E 92 5 1024 36 18 ESDI 5.25" HH

ST 2106N/NM 91 5 1022 36 18 SCSI 5.25" HH

ST 2125 N/NM/NV__ 107 3 1544 45 18 SCSI 5.25" HH

ST 2182E 160 4 1453 54 16 ESDI 5.25" HH

ST 2209 N/NM/NV__ 179 5 1544 45 18 SCSI 5.25" HH

ST 2274A 241 5 1747 54 16 IDE 5.25" HH  16x465x63
ST 2383A 338 7 1747 54 16 IDE 5.25" HH 16x737x56
ST 2383A 338 7 1747 54 16 ESDI 5.25" HH

ST 2383 ALL 332 7 1261 74 14 SCSI 1&2 5.25" HH

ST 2502 ALL 435 7 1755 69 16 SCsl 1&2 5.25" HH

ST 3051A 43.1 7 706 17 16 IDE 3.5 x1"  6x820x17
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ST 3096A 89.1 16 590 17 14 IDE 3.5 x1" 10x1024x17
ST 3120A 106.9 16 754 17 15 IDE 3.5 x1" 12x1024x17
ST 3144A 130.7 16 953 17 16 IDE 3.5 x1" 15x1001x17
ST 3243S 214 16 413 63 16 IDE 3.5 x1" 12x1024x36
ST 3283A 245.3 16 470 63 12 IDE 3.5x1" 16x470x63
ST 3283N 248.6 N/A N/A - 12 FSCSI 3.5 x1"

ST 3385A 340 14 767 63 12 IDE 3.5 x1"  16x659x63
ST 3500A 426 8 1820 36 10 IDE 3.5x1" 16x825x63
ST 3500N/ND 426 16 825 63 10 SCSI-2  35x1"

ST 3550A 452.4 7 1810 63 12 IDE 3.5 x1" 16x876x63
ST 3550N 456.5 7 1810 63 12 FSCSI 3.5 x1"

ST 3600A 540 7 1874 - 10.5/12 IDE 3.5 x1" 16x1024x63
ST 3600N/ND 525 7 1872 - 10.2/12 FS8Csl-2 3.5 x 1"

ST 3601N/ND 535 7 1872 - 10.212 FSCS!I 3.5 x1"

ST 4026 21 4 615 17 40 MFM 5.25" FH

ST 4038 31 5 733 17 40 MFM 5.25" FH

ST 4051 42 5 977 17 40 MFM 5.25" FH

ST 4053 45 5 1024 17 28 MFM 5.25" FH

ST 4085 71 8 1024 17 28 MFM 5.25" FH

ST 4086 72 9 925 17 28 MFM 5.25" FH

ST 4096 80.2 9 1024 17 28 RLL 5.25" FH

ST 4097 80 9 1024 17 28 MFM 5.25" FH

ST 4135R 115 9 960 26 28 RLL 5.25" FH

ST 4144R 122.7 9 1024 26 28 MFM 5.25" FH

ST 4182E 160 9 969 36 16 ESDI 5.25" FH

ST 4182N/NM 155 9 969 35 16 SCSI 5.25" FH

ST 4350N/NM 300 9 1412 46 17 SCSI 5.25" FH

ST 4376N/NM/NV 330 9 1546 45 18 SCSlI 5.25" FH

ST 4383E 338 13 1412 36 18 ESDI 5.25" FH

ST 4384E 338 15 1224 36 14.5 ESDI 5.25" FH

ST 4385N/NM/NV 330 15 1412 55 10.7 SCsi 5.25" FH

ST 4442E 380 15 1412 36 16 ESDI 5.25" FH

ST 4702N/NM 601 15 1546 50 16.5 ScCsi 5.25" FH

ST 4766E 676 15 1632 54 15.5 SCSi 5.25" FH

ST 9095A 85.3 16 1024 63 16 IDE 2.5"

ST 9096A 85.3 16 1024 63 16 IDE 2.5"

ST 9096N 85 - - - 16 SCSl-2_ 2.5 x.75"

ST 9100AG 85.3 16 1024 - 16 IDE 2.5"

ST 9144 42.6 16 1024 63 16 IDE 2.5"

ST 9144A 127.9 16 1024 63 16 IDE 2.5 x.75"

ST 9144N 128 - - - 16 SCS8Il-2 2.5 x.75"
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ST 9235N 209 N/A N/A - 16 SCSI 25"

ST 9295AG 261 16 1024 - 16 IDE 2.5"

ST 11200N/ND 1050 15 1877 - 10.5/ FScSl2  35x1"
ST 11200N/ND 1050 15 1877 - 10.512/ FwWSCSI2 3.5 x 1"
ST 11700N/ND 1430 13 2626 - 9/10.5 FSCsl2  3.5x t"
ST 11701N/ND 1430 13 2626 63 9/10.5 FwscCsI2 3.5 x 1"
ST 11750N/ND 1437 12 2756 63 8/9 FSCsi2  3.5x1"
ST 11751N/ND 1437 12 2756 63 8/9 FWSCSI2 3.5 x 1"
ST 12400N/ND 2100 19 2626 63 9/10.5 Fscsi2  3.5x1"
ST 12401N/ND 2100 19 2626 63 9/10.5 FwscCsI2 3.5x 1"
ST 12550N/ND 2100 19 2756 63 8/9 FsCsl2 _ 3.5x 1"
ST 12551N/ND 2100 19 2756 63 8/9 FSCSl2 _3.5x 1"
ST 31200N/ND 1050 9 2626 63 9/10.5 Fscsl2 _ 3.5x 1"
ST 41097J 1097 17 2101 71 12 SMD 5.25" FH
ST 41200N/NM/NV 1037 15 1931 71 15 SCSI 5.25" FH
ST 41201J/K 1200 15 2101 71 11.5 SMD 5.25" FH
ST 41291K 1200 15 2101 71 11.5 DP-IPl _ 5.25"FH
ST 41520K 1370 18 2101 71 11.5 DP-SCSI2 5.25" FH
ST 41600N/ND 1370 18 2101 75 11.5 SCSI2  5.25"FH
ST 41601N/ND 1370 18 2101 75 11.5 FSCSi2  5.25" FH
ST 41650N/ND 1415 15 2107 87 15 SCSI-2  5.25"FH
ST 41651N/ND 1415 15 2107 77 15 FSCSI2 _ 5.25" FH
ST 41800K 1624 15 2627 81 11 DP IPI-2 5.25" FH
ST 42000N/ND 1792 15 2627 84 11 FSCSI2 _ 5.25" FH
ST 42100N 1900 15 2574 84 12.9 FSCSI2 _ 5.25" FH
ST 42100NM/ND/NV 1037 15 1931 84 15 SCSI-2  5.25" FH
ST 42101N/ND 1900 15 2574 84 13 FWSCSI2 5.25" FH
ST 42400N 2100 19 2653 84 11 SCSI-2  5.25"FH
ST 43200K 3385" 19 2738 91 10/11 FWSCSsI2 5.25" FH
ST 43400N/ND 2912 19 2738 88 11 FsCSl2 _ 5.25" FH
ST 43401N/ND 2912 19 2738 88 10/11 FWSCSI2 5.25" FH
ST 43402ND 2912 19 2738 88 10/11 FWSCsI2 5.25" FH
ST 81236J/K/N 1056 17 1635 64 15 IP1-2/SCSI 8"

ST 81123J 1123* 17 1635 64 15 SMD 8"

ST 81154K 1154* 17 1635 64 15 IPI-2 8"

ST 82030J/K 2030 21 2120 64 11 IP1-2 8"
SHUGART

SA 604 5 4 160 17 140 MFM 5.25" FH
SA 606 7 6 160 17 140 MFM 5.25" FH
SA 607 5 2 306 17 80 MFM 5.25" FH
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SA 612 11 4 306 17 100 MFM 5.25" FH
SA 706 6 2 320 17 120 MEM 5.25" FH
SA712 11 4 320 17 80 MFM 5.25" FH
SA 724 20 8 320 17 80 MFM 5.25" FH
SA 1002 5 8 320 17 120 MFM 8"

SA 1004 10 - - 17 - MFM 8"

SA 1106 30 - - 17 - MFM 8"

SA 4004 14 - - 17 - MFM 14"

SA 4008 29 - - 17 - MFM 14"

SA 4100 56 - - 17 - MFM 14"
SIEMENS

1200 174 8 1216 35 25 ESDI 5.25" FH
1300 261 12 1216 35 25 ESDI 5.25" FH
2200 174 8 1216 35 25 SCSi 5.25" FH
2300 261 12 1216 35 25 SCSI 5.25" FH
4410 322 11 1100 52 16 ESDI 5.25" FH
4420 334 11 1100 54 17 SCSi 5.25" FH
5710 655 15 1224 48 16 ESDI 5.25" FH
5720 655 15 1224 48 16 SCSi 5.25" FH
5810 688 15 1658 54 14 ESDI 5.25" FH
5820 688 15 1658 54 14 SCSI 5.25" FH
6200 1062 15 1921 72 14 SCSI 5.25" FH
STORAGE DIMENSIONS

AT-40 44 5 1024 17 28 MFM 5.25" HH
AT-70 71 8 1024 17 28 MFM 5.25" HH
AT-100R 109 8 1024 26 28 RLL 5.25" FH
AT-100S 105 3 1224 54 19 ScCsl 3.5x1"
AT-120 119 15 918 17 27 MEM 5.25" FH
AT-133 133 15 1024 17 28 MFM 5.25" FH
AT-140 142 8 1024 34 28 ESDI 5.25" FH
AT-155E 157 7 1224 52 14 ESDI 5.25" FH
AT-1558 156 9 1224 36 36 SCSI 5.25" FH
AT-160 159 15 1224 17 28 MFM 5.25" FH
AT-200 204 15 1024 26 28 RLL 5.25" FH
AT-2008 204 7 1021 26 15 SCSlI 3.5x1"
AT-320E 329 15 1224 35 16 ESDI 5.25" FH
AT-320S 320 15 1224 36 16 SCSI 5.25" FH
AT-335E 338 15 1224 36 16 ESDI 5.25" FH
AT-650E 651 15 1632 52 16 ESDI 5.25" FH
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AT-6505 651 15 1632 54 16 SCSI 5.25" FH
AT-1000S 1000 15 1632 63 15 SCSI 5.25" FH
MAC-195 195 7 - - 15 SCSI 3.5x1"
PS-155E 156 9 1224 36 14 ESDI 5.25" FH
PS-155S8 156 9 1224 36 14 SCSI 5.25" FH
PS-320S 320 15 1224 36 16 SCSI 5.25" FH
PS-335E 338 15 1224 36 16 ESDI 5.25" FH
PS-6505 651 15 1632 54 16 SCSI 5.25" FH
SYQUEST TECHNOLOGY

SQ 225F 20 4 615 17 85 MFM 5.25" HH

SQ 306F 5 4 306 17 85 MFM 5.25" HH

SQ 306R 5 2 306 17 85 MFM 5.25" HH

SQ 306RD 5 2 306 17 85 MFM 5.25" HH

SQ 312 10 2 615 17 85 MFM 4" HH

SQ 312RD 10 2 615 17 85 MFM 4" HH

SQ 315F 21 4 612 17 65 MFM 4" HH

SQ 319 10 2 612 17 85 MFM 4" HH

SQ 325 21 4 612 17 85 MFM 4" HH

SQ 325F 20 4 615 17 65 MFM 4" HH

SQ 338F 30 6 615 17 65 MFM 4" HH

SQ 340AF 38 6 640 17 65 MFM 4" HH

SQ 555 44 2 1021 42 20 SCsl 5.25" HH 5x1011x17
SQ 2542A 43 2 1481 41 15 IDE 2.5" 5x988x17
SQ 5110 89 2 1720 82 20 SCsi 5.25"HH 13x972x17
TANDON COMPUTER CORPORATION

™ 244 1 4 782 26 37 RLL 5.25" HH

TM 246 62 6 782 26 37 RLL 5.25" HH

T™ 251 5 2 306 17 85 MFM 5.25" HH

™ 252 10 4 306 17 85 MFM 5.25" HH

T™ 261 10 2 615 17 85 MFM 3.5x1"

™ 262 21 4 615 17 65 MFM 3.5x1"

™ 262R 20 2 782 26 85 RLL 3.5x1"

T™ 264 41 4 782 26 85 RLL 3.5x1"

T™ 344 41 4 782 26 37 RLL 3.5x1"

TM 346 62 6 782 26 37 RLL 3.5x1"

T™ 361 10 2 615 17 65 MFM 3.5x1"

T™M 362 21 4 615 17 65 MEM 3.5x1"

TM 362R 20 2 782 26 85 RLL 35x1"

T™ 364 41 4 782 26 85 RLL 3.5x 1"

© CSC 1996 Hard Drive Bible 16!



Corporate Systems Center (408) 734-8787

MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE INTERFACE  FORM (Mos
NUMBER CAPACITY _ HEADS CYLINDERS  PER TRACK  IN MS FACTOR SETTINGS
TM 501 5 2 306 17 85 MFM___ 5.25" FH

TM 502 10 4 306 17 85 MFM__ 5.25" FH

T™ 503 15 6 306 17 85 MFM__ 5.25" FH

T™ 6025 5 4 153 17 85 MFM___ 5.25" FH

T™ 603S 10 6 153 17 85 MFM__ 5.25" FH

TM 603SE 21 6 230 17 85 MFM__ 5.25" FH

T™ 702 20 4 615 26 40 RLL  5.25"FH

TM 702AT 8 4 615 17 35 MFM___ 5.25" FH

T™ 703 10 5 733 17 40 MFM__ 5.25" FH

TM 703C 25 5 733 17 40 MFM__ 5.25" FH

TM 703AT 31 5 733 17 35 MFM __ 5.25" FH

T™ 705 41 5 962 17 40 MFM _ 5.25" FH

™ 755 43 5 981 17 33 MFM___ 5.25" HH

TM 2085 74 9 1004 36 25 SCSl _ 5.25"FH

T™ 2128 115 9 1004 36 25 SCSI___ 5.25"

T™ 2170 154 9 1344 36 25 SCsl___ 5.25"

TM 3085 71 8 1024 17 37 MFM__ 35x1"

TM 3085R 71 8 1024 17 37 MFM__ 3.5x1"

TM 3085R 104 8 1024 26 37 RLL  35x1"

TANDY CORPORATION

25-1045 20 4 615 17 35 IDE_ 525"HH 4x615x17
25-1046 43 4 782 27 28 IDE__ 5.25"HH

25-1047 20 4 615 17 35 IDE - 4x615x17
TEAC AMERICA, INC.

SD 150 10 4 306 17 80 MFM 525" FH

SD 340A 43 2 1050 40 23 IDE__ 35x1"

SD 3408 43 2 1050 40 23 SCsl__ 35x1"

SD 380 86 4 1050 40 20 IDE__ 35x1"

SD 380S 86 4 1050 40 20 SCSl__ 35x1"

SD 510 10 4 306 17 65 MFM __ 5.25"FH

SD 520 20 4 615 17 65 MFM _ 5.25" FH

SD 540 40 8 615 17 65 MFM _ 5.25" FH

SD 3105H 105 4 1381 48 -20 IDE_ 35x1"  12x1005x17
TEXAS INSTRUMENTS

TI-5 5 4 153 17 65 MFM__ 5.25" FH

TOKICO

DK 503-2 10 4 306 17 105 MFM  5.25" FH
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TOSHIBA AMERICA, INC.

MK 53FA (M) 43 5 830 17 30 MFM 5.25" FH

MK 53FA (R) 64 5 830 26 30 RLL 5.25" FH

MK 53FB (M) 43 5 830 17 25 MFM 5.25" FH

MK 53FB (F) 64 5 830 26 25 RLL 5.25" FH

MK 54FA (M) 60 7 831 17 30 MFM 5.25" FH

MK 54FA (R) 90 7 830 26 25 RLL 5.25" FH

MK 54FB (M) 60 7 830 17 25 MFM 5.25" FH

MK 54FB (R) 90 7 830 26 25 RLL 5.25" FH

MK 56FA (M) 86 10 830 17 30 MFM 5.25" FH

MK 56FA (R) 129 10 830 26 30 RLL 5.25" FH

MK 56FB(M) 72 10 830 17 25 MFM 5.25" FH

MK 56FB (R) 105 10 830 26 25 RLL 5.25" FH

MK 72 72 10 830 17 25 MFM 3.5x1"

MK 72PCR 105 10 830 26 25 RLL 3.5x1"

MK 130 53 9 733 17 25 MFM 3.5x1"

MK 134FA (M) 44 7 733 17 25 MFM 3.5x1"

MK 134FA (R) 65 7 733 26 23 RLL 3.5x1"

MK 153FA 74 5 830 35 23 ESDI 5.25" FH

MK 153FB 74 5 830 35 23 SCSI 5.25" FH

MK 154FA 104 7 830 35 23 ESDI 5.25" FH

MK 154FB 104 7 830 35 23 SCSlI 5.25" FH

MK 156FA 145 10 830 35 23 ESDI 5.25" FH

MK 156FB 145 10 830 35 23 SCSI 5.25" FH

MK 232FB 45 3 845 35 25 SCSI 3.5x1"

MK 233FB 76 5 845 35 25 SCSl 3.5x1"

MK 234FB 101 7 845 35 25 IDE 3.5x1" 12x945x17
MK 234FC 101 7 845 35 25 IDE 3.5x1" 12x945x17
MK 250FA 382 10 1224 35 18 ESDI 5.25" FH

MK 250FB 382 10 1224 35 18 SCSI 5.25" FH

MK 355FA 459 9 1632 53 16 ESDI 5.25" FH

MK 355FB 459 9 1632 53 16 SCSI 5.25" FH

MK 358FA 676 15 1661 53 16 ESDI 5.25" FH

MK 358FB 676 15 1661 53 16 ScCsl 5.25" FH

MK 556FA 152 10 830 36 23 ESDI 5.25" FH

MK 1034FC 107 4 1339 39 16 IDE 3.5" 8x664x39
MK 1122FC 43 5 988 17 23 IDE 2.5"

MK 2024FC 86 2 988 17 19 IDE 2.5" 16x615x17
MK 2124FC 130 6 1820 48 17 IDE 2.5" 16x1155x17
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TULIN

TL 213 10 2 640 17 105 MFM  5.25" HH
TL 226 22 4 640 17 85 MFM  5.25' HH
TL 238 22 4 640 17 85 MFM  5.25' HH
TL 240 33 6 640 17 65 MEM _ 5.25" HH
TL 258 33 6 640 17 65 MFM _ 5.25" HH
TL 326 22 4 640 17 65 MFM  5.25' HH
TL 340 33 6 640 17 65 MFM  5.25" HH
VERTEX (also see Priam)

V 130 26 3 987 17 40 MFM  5.25" FH
V 150 43 5 987 17 40 MFM _ 5.25" FH
V 170 60 7 987 17 28 MFM _ 5.25"FH
WESTERN DIGITAL

WS 262 20 4 615 17 80 MFM  3.5x1"
WD 344R 40 4 782 26 40 RLL  35x1"
WD 362 20 4 615 17 80 MFM _ 3.5x1"
WD 382R 20 2 782 26 85 RLL  35x1"
WD 383R 30 4 615 26 85 RLL  35x1"
WD 384R 40 4 782 26 85 RLL  3.5x1"
WD 544R 40 4 782 26 40 RLL  35x1"
WD 582R 20 2 782 26 85 RLL  35x1"
WD 383R 30 4 615 26 85 RLL  3.5x1"
WD 384R 40 4 782 26 85 RLL  35x1"
WD 93024A 20 2 782 27 28 IDE 3.5 x 1"
WD 93024X 20 2 782 27 39 IDE 3.5 x 1"
WD 93028A/AD 20 2 782 27 69 IDE 3.5 x 1"
WD 93028X 20 2 782 27 80 IDE 3.5 x 1"
WD 93034X 30 3 782 27 39 IDE 3.5 x 1"
WD 93038X 30 3 782 27 80 IDE 3.5 x 1"
WD 93044A 40 4 782 27 28 IDE 3.5 x 1"
WD 93044X 40 4 782 27 39 IDE 3.5x1"
WD 93048AD 40 4 782 27 69 IDE 3.5 x 1"
WD 93048A 40 4 782 27 69 IDE 3.5 x 1"
WD 93048X 40 4 782 27 80 IDE 3.5 x 1"
WD 95024A 20 2 782 27 28 IDE 5.25" HH
WD 95024X 20 2 782 27 39 IDE 5.25" HH
WD 950287 20 2 782 27 39 IDE 5.25" HH
WD 95028AD 20 2 782 27 69 IDE 3.5 x 1"
WD 95028X 20 2 782 27 80 IDE 5.25" HH
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MODEL FORMATTED  NO. OF NO. OF SECTORS AVERAGE  INTERFACE  FORM Mos
NUMBER CAPACITY  HEADS CYLINDERS  PER TRACK  IN MS FACTOR SETTINGS
WD 95034X 30 3 782 27 39 IDE 3.5x1"
WD 95044A 40 4 782 27 28 IDE 3.5x1"
WD 95044X 40 4 782 27 39 IDE 3.5x1"
WD 95048A 40 4 782 27 69 IDE 3.5x 1"
WD 95048AD 40 4 782 27 69 IDE 3.5 X 1"
WD 95048X 40 4 782 27 80 IDE 5.25" HH
WD AB130 32 5 733 17 19 IDE 2.5"
WD AH260 63 7 1024 17 19 IDE 25"
WD AC140 42 5 980 17 18 IDE 3.5"
WD AC160 62 7 1024 17 17 IDE 3.5x1"
WD AC280 85 10 980 17 18 IDE 3.5x1"
WD AC2120 125 8 872 35 17 IDE 3.5x1"
WD AP4200 212 12 987 35 15 IDE 3.5x1"
WD M1130-44 41 2 1104 33 19 MCA 35x1"
WD M1130-72 68 4 1104 32 19 MCA 3.5x1"
WD SC8320 320 6 2105 35 12 SCSI-2 35x1"
WD SC8400 400 8 1900 35 12 SCSI-2  35x1"
WD SP4200 209 4 1900 35 14 SCSl-2  35x1"
Condor 320 6 2105 35 13 SCSI 3.5x1"
Piranha 105A 105 2 1917 35 15 IDE 3.5x1" 13x1000x16
Piranha 1058 105 2 1917 35 15 SCSI 3.5x1"
Piranha 210A 210 4 1917 35 15 IDE 3.5x1" 13x950x33
Piranha 2108 210 4 1917 35 15 SCsli 3.5x1"
XEBEX
OWL | 10 4 306 17/32 65 MFM 5.25" HH
|[OWL I 20 4 612 _17/32 65 MFM 5.25" HH
OwL Il 40 4 888 27 38 MFM 5.25" HH
YE-DATA AMERICA, INC. (also see C. Itoh)
YD-3042 44 4 788 42 28 SCSI 3.5x1"
YD-3081B 45 2 1057 42 28 SCsi 3.5x 1"
YD-3082 87 8 788 42 28 SCSI 3.5x1"
YD-3082B 90 4 1057 42 28 SCSI 3.5x1"
YD-3083B 136 6 1057 42 28 SCsi 3.5x1"
YD-3084B 181 8 1057 42 28 SCSI 3.5x1"
YD-3161B 45 2 1057 42 19 IDE 3.5x1"
YD-3162B 90 4 1057 42 19 IDE 3.5x1"
YD-3181B 45 2 1057 42 19 SCSI 3.5x1"
YD-3182B 90 4 1057 42 19 SCSl 3.5x1"
YD-3530 32 5 731 17 - MFM 5.25" HH
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MODEL FORMATTED  NO. OF NO. oF SECTORS AVERAGE  INTERFACE  FORM Mos
NUMBER CAPACITY  HEADS CYLINDERS _ PER TRACK IN MS FACTOR SETTINGS
YD-3540 45 7 731 17 - MFM 5.25" HH
ZENTEC

ZH 3100 86 - - - 20 IDE/SCSI 3.5x 1"

ZH 3140 121 - - - 20 IDE/sCSI 3.5x 1"

ZH 3240 237 - - - 12 IDE/SCSI 3.5x 1"

ZH 3380 332 - - - 12 IDE/SCSI 3.5x 1"

ZH 3490 427 - - - 12 IDE/SCSI 3.5x 1"
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CONTROLLER INFORMATION

isted on the following pages are descriptions of common con-
Ltroller cards with performance ratings and jumper settings. The
jumper setting listed are the default or most common configuration
we’ve seen.

The jumper settings needed to make the card work in your system
may be different. Use the settings shown a reference guide only. Be
sure to consult the controller card manual for detailed information.

ADAPTEC CONTROLLERS

Adaptec 1520
Adaptec 1522

A 16-bit controller that also supports SCSI-II. The 1520 is a hard
drive only controller. The 1522 also supports 2 floppy drives.

Default Jumpers:

In: J5-2,J5-5,)5-6,
J6-1,J6-2, J6-3, J6-5,
J7-1% J7-2* J7-4*, J7-6*,
J8-4,
J9-2,J9-6,]9-7,)9-8

Notes:  * Used only on 1522 (floppy jumpers).
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Adaptec 1540A
Adapted 1542A

A 16-bit SCSI controller. The 1540A is a hard drive only controller.
The 1542A also supports 2 floppy drives.

Default Jumpers:

In: J1-10, J6-1,J7-1,J14-2, J15-2, J17-1 & 2%,
J18-1& 2*J19-1 & 2*

Notes:  * Used only on 1542 (floppy jumpers).

Adaptec AHA 1542CF

A 16-bit SCSI host adapter. Supports a total of 7 internal and exter-
nal devices. Also supports floppy drives.

Default Jumpers:
All switches off.

Adaptec 2070A

An 8-bit controller that controls 2 hard drives only.

Default Jumpers:
None installed.

To format, use: G=C800:CCC

Notes:  Jumper E-F for removable cartridge O.
Jumper G-H for removable cartridge drive 1.
Jumper K-L for controller internal diagnostics.
Boards with P/N 401400 Rev. C or later are required for
use in AT class machines.
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Adaptec 2320A
Adaptec 23224
Adaptec 2322A-8

A 16-bit ESDI controller that controls 2 hard drives at 10MHz and
supports 1:1 interleave. The 2322A also supports two floppy drives.
The 2322A-8 supports data rates up to 15 MHz.
Default Jumpers:

In: J13-1 & 2,J181 & 2,J19-1 & 2*,J20-1 & 2*,J21-2 &3*

To format, use: G=C800:5

Notes:  *2322A only for floppy control.

CCAT CONTROLLERS

CCAT 200A IDE Card p/n 6620000440
A 16-bit IDE controller that controls 2 IDE drives and 2 floppy drives.

Default Jumpers:
None installed.

To format, use: G=C800:5

CONNER PERIPHERALS CONTROLLERS

Conner IDE Card p/n 02090-002
A 16-bit IDE paddie board that controlls 2 IDE drives.

Default Jumpers:
E1, E2, and E4 installed.
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CORPORATE SYSTEM CENTER CONTROLLERS

CSC AK-47 VESA SCSI-lI
A 16-bit high speed SCSI-II controller. Controls up to 7 total inter-
nal or external hard, optical, and tape drives. Also supports up to 4

floppy drives.

Memory Base Address Setting:

SW7 SW8 Address Range
Off On DO0O-D7FF**
On Off D800-DFFF
On On C800-CFFF
Off Off EOO00-E7FF

I/0O Base Address Setting:

SWG6 I/O Address Range
On 180H-19FH
Off 320H-33FH**

Floppy Drive Enable/Disable:

SW1 Floppy Control
On Disable Floppy
Off Enable Floppy

Interrupt Select Options:
I/O Address Valid IRQ
180-19FH IRQ14
320-33FH IRQ15

CSC Caching ESDI Card
A 16-bit caching controller which supports up to a total of 7 ESDI
hard drive devices, and up to 4 floppy drives. Up to 32MB on board

cache.

Jumper Functions and Defaults

Jumper Function Default umper
W1 BIOS Address On On
w2 BIOS Address On On
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Jumper Function Default umper
W3 Hard Disk Enable On On
W4 Fixed Disk Address Off Off
W5 Floppy Enable On On
w6 Cache Enable Off On
w7 DACK2 Enable On On
w9 Floppy Address 3FX 1/2

IRQ Settings on SIP Switch SW1:

IRQ Level 1 2 3 4 5 6 Z 8
11 On On Off Off Off Off Off Off
12 Ooff Off On On Off Off Off Off
14 Off Off Off Off On On Off Off
15 Ooff Off Off Off Off Off On On

Notes:  To disable the hard drive controller: remove the jumper
from W# and turn ALL switches on SW1 to OFF
To disable the floppy controller: remove the jumpers
from W5 and W7.
To disable the Caching Algorithm: install the jumper at Wo.

CSC FastCache 32

Supports up to 7 SCSI devices and 4 floppy drives. Up to 32MB on
board cache. A single 8-bit position dipswitch is used for hardware con-
figurationsa and are shown below.

Base_Address Floppy Drive
SWO0 Sw1 SW5

On On D000 On Enabled
On Ooff C800 Off Disabled

Off On EO000
Ooff Off D800

Bus Speed Module Type

SW4 SW2 SwW3

On  Fast On On 256K
Off  Faster On Ooff 1MB

Off On 4MB

Notes:  Switches 6 & 7 controll the floppy disk density and should
be left ON for standard floppy drives. Switch 8 is not in use.
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(5C FastCache 64

Supports up to 7 SCSI devices and 4 floppy drives. Up to 64MB
onboard cache. A single 8-bit position dipswitch is used for hardware
configurations and are shown below.

Interrupt Floppy Drive
SW1 SWwW2 SW3

Off Off None On Enabled
On Off IRQ14 Off Disabled

Off On IRQI5

Bus Speed Module Type

SwW4 SW% SW6

On  Non-Std. On On 256K
Off  Standard Off On 1MB

On Ooff 4MB
Ooff Off 16MB

Base Address

SW7 SW8 Address
Ooff On C800
On Pn D000
Off Off D800
On Off EO000

CSC IDE FastCache 64

The IDE FastCache 64 controls up to 2 IDE drives and 4 floppy dri-
ves and can have up to 64MB of onboard cache memory.

Base Address SIMM Type

SW1 SW2 Address SW3 SW4 Module
On Off C800* On On 256KB
On On D000 On Off 1MB

Off Off D800 Off On 4MB

Off On  EO000 Off Off 16MB
Bus Compatibility Floppy Drives

SW5 SW6

Off Primary* On  Enabled*

On Non-Standard Off  Disabled
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IDE Address Drive Interrupt
SwW7 SW8
On  Primary* On  Buffered*
Off Secondary Off Unbuffered
DTC CONTROLLERS
DTC 3250

An 8-bit SCSI controller that also controls 2 floppy drives.

Default Jumpers:

In: \\al

On: SW2-1, SW2-8, SW2-9

To format, use: GSDIAG
DTC 3180
DTC 3280

A 16-bit SCSI controller. 3280 also controls floppy drives.

Default Jumpers:
In: W1-2 &3, W2-1 & 2%, SW1-8* SW1-10*
To format, use: GSDIAG program

Notes:  * 3280 only for floppy drives.

DTC 3290

An EISA bus SCSI controller with up to 4MB cache RAM. Controls
up to 7 SCSI devices and two floppy drives.

Default Jumpers:
None installed

To format, use: GSDIAG program
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DTC 5150

An XT (8-bit) MFM controller for 2 hard drives. 2:1 interleave.

Default Jumpers:
In: W1-1 & 2,W2,W3-2 & 3

On: SW4-4

To format, use: G=C800:5

DTC 5180C Rev. €
DTC 5180C Rev. G
DTC 5180CR

DTC 5180 CRH
DTC 51801

These are 16-bit MFM hard drives, 2:1 interleave controllers.

Default Jumpers:
C Rev.c:W1
C Rev. G:W2,W3, W6
CR:W4-2 & 3,W5-2 & 3
CRH:W5-1 & 2,W6,W7
[W4-2 & 3

To format, use: G=C800:5

DTC 5187
DTC 5187-1
DTC 5187CR
DTC 5187CRH
DTC 51871

These are 16-bit RLL hard drives,_ 2:1 interleave controllers

Default Jumpers:
87 & 87-1:W1,W2,W4,W7-7 & 8
CR:W1,W4-2 & 3,W5-1 & 2,W6,W7,W8
CRH:W1,W4-1 & 2,W5-2 & 3,W6,W7,W8
[W4-2 & 3, W6, W7, W8

To format, use: G=C800:5
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DTC 5280CA-1
DTC 5280CZ-1
DTC 5280CRA
DTC 5280CRZ
DTC 52801

These are 16-bit MFM hard drives, 2:1 interleave controllers that
also controll 2 floppy drives.

Default Jumpers:
All Models: W5, W6

To format, use: G=C800:5

DTC 5387
DTC 5287CR
DTC 528710

These are 16-bit RLL hard drive, 2:1 interleave controllers that also
control 2 floppy drives.

Default Jumpers:
87:W3,W5,W6, W7
CR:W5,W6-2 & 3,W8,W10
W5, W6, W8, W10

To format, use: G=C800:5
DTC 6180A
DTC 6280A

A 16-bit ESDI, 1:1 interleave controller for 2 hard drives at 10MHz.
Model 6280 also controls 2 floppy drives.

Default Jumpers:
6180:W3, SW1-4
6280: W2

To format, use: G=C800:5
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DTC 6180-1517
DTC 6280-15T7

A 16-bit ESDI, 1:1 interleave controller for 2 hard drives at 10MHz.
Model 6280-15T also controlls 2 floppy drives.

Default Jumpers:
6180-15T:W4-2 &3,SW1-1, SW1--4,SW1-7,SW1-8
6280-15T: SW1-2, SW1-6, SW1-9, SW1-10

To format, use: G=C800:5
DTC 6180-15TX

DTC 6280-15TX
DTC 6282-24

These are 16-bit ESDI, 1:1 interleave controllers that control 2 hard
drives. Models 6280-15TX and 6282-24 also control 2 floppy drives.
These controllers can operate at data rates up to 15 MHz.

Default Jumpers:
6180-15TX:W4-1 & 2,W5-1 & 2,SW1-1,SW1-4,SW1-7, SW1-8
6280-15TX: W4-1 & 2,W5-1 & 2,SW1-2,SW1-6,SW1-9,SW1-10
6282-24:W1-5 & 6,W1-7 & 8, W1-9 & 10,W2-21 & 22,W2-25 &26

To format, use: G=C800
DTC 6290-24
DTC 6290F

EISA, ESDI, 1:1 interleave controllers with up to 4MB cache.
Controls up to 4 ESDI drives and 2 floppy drives.

Default Jumpers:
6290-24: SW1-4, SW1-5
6290E: SW1-4

To format, use: G=c800:5

Notes: Supports translation mode for large capacity drives.
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PTC 6195
DTC 6295

EISA, ESDI, 1:1 interleave hard drive controllers. Model 6295 also
controls 2 floppy drives.

Default Jumpers:
6195: SW1-4
6295: SW1-4, SW1-8
To format, use: G=C800:5
Notes: Supports translation mode for large capacity drives.
DP1C 7180

DTC 7280

An MFM, 1:1 interleave hard drive controller. Model 7280 also sup-
ports 2 floppy drives.

Default Jumpers:
7180:W4-2 & 3, W6
7280: W5, W6
To format, use: G=C800:5
DTC 7187
DTC 7287

An RLL, 1:1 interleave hard drive controller. Model 7287 also sup-
ports 2 floppy drives.

Default Jumpers:
7187: W4-2 & 3,W6,W7,W8
7287: W5, W6, W8

To format, use: G=C800:5
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DTK CONTROLLERS (Data Enterprises)

PTI-215
A 16-bit IDE controller for 2 hard drives and 2 floppy drives.

Default Jumpers:
W1-1 & 2,W2-1 & 2,W3-2 &3

To format, use: DOS

EVEREX CONTROLLERS

EVEREX EV-346
A 16-Bit, 1:1 interleave, MFM hard drive and floppy controller.

Default Jumpers:
None installed.

To format, use: Speedstor or Disk Manager.

Future Domain CONTROLLERS

Future Domain TMC-885
An 8-bit SCSI host adapter, also controls 2 floppy drives.

Default Jumpers:
W1 & W2

To format, use: Future Domain software.
Future Domain TMC-1670SVP

A 16-bit SCSI-2 host adapter, also controlls 2 floppy drives.
Default Jumpers:  None

To format, use: Future Domain software.
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Futvre Domain TMC-1660DNK
Future Domain TMC-1680DNK

A 16-bit SCSHI host adapter. The 1680 also controls 2 floppy drives.

Default Jumpers: None.

To format, use: Future Domain software.

LONGSHINE CONTROLLERS

Longshine LCS-6210D

A 8-bit MFM controller for 2 hard drives.
Default Jumpers:

1-8 heads: JPI 1 & 2

9-16 heads: JPI 2 & 3

G=C800:5

NCL CONTROLLERS
NDC 5125
A 16-bit MFM controller for 2 hard drives and 2 floppy drives.

Default Jumpers:

JP5, lower two pins jumpered.

To format, use: DIAGS, Speedstor, or Disk Manager.
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SEAGATE CONTROLLERS

Seagate ST-01
Seagate ST-02

An 8-bit SCSI controller for up to 7 devices. ST-02 also supports 2 flop-
py drives.

Default Jumpers:
JP6-N & O, JP6-Q & R

To format, use: G=C800:5

Notes: * For ST-02 only.

Seagate ST-05X
An 8-bit XT-IDE controller for up to 2 hard drives.

Default Jumpers:
None installed

To format, use: DOS
Seagate ST-07A
Seagate STO8A

A 16-bit AT-ide controller for up to 2 hard drives. Model ST-08A also
controls up to 2 floppy drives.

Default Jumpers:
JP4-1 & 1*,JP5-1 & 2

To format, use: DOS

Notes: * For ST-08A
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Seagate ST-11M
Seagate ST-11R

ST-11M is an 8-bit MFM drive controller. ST-11R is an 8-bit RLL hard
drive controller.

Default Jumpers:
None installed.

To format, use: G=C800:5
Seagate SR21-M
Seagate SR21-R
Seagate SR22-M
Seagate SR21-R
ST-21M and ST-22M are 16-bit MFM hard drive ontrollers. ST-21R
and ST-22R are 16-bit RLL controllers. ST-22M and ST-22R also control
2 floppy drives.

Default Jumpers:
JP4*

To format, use: G=C800:5

Notes: * ST-22M & ST-22R only.

SMS/OMTI CONTROLLERS

SMS/OMTI 510
An 8-bit SCSI controller for 2 hard drives only.

Default Jumpers:
W1-2 & 3,W2-2 & 3,W3-1 & 2,W4-2 & 3

To format, use: G=C800:5 pr OMT/DISK

Notes: HA7 BIOS may cause partitioning problems with DOS
4.0 or later.
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SMS/OMTI 822
A 16-bit SCSI controller for 2 hard drives and 2 floppy drives.

Default Jumpers:
W5, W7, W17,W21,W24,W28,W32,W33-1 & 2,W35,W38-2 & 3

To format, use: G=C800:6
Notes: Drivers for Novell and more than 2 SCSI drives are avail-

able. May not operated in machines with 8MHz bus
speed and no wait states.

SMS/OMTI 5520
An 8-bit MFM controller for 2 hard drives only.

Default Jumpers:
None installed.

To format, use: G=C800:6

SMS.OMTI 5527
An 8-bit RLL controller for 2 hard drives only.
Default Jumpers:
None installed
To format, use: G=C800:6
SMS/OMTI 8120
A 16-bit MFM controller for 2 hard drives only.

Default Jumpers:
None installed

To format, use: G=C800:6
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SMS/0MTI 8140
SMS/0MTI 8240

A 16-bit MFM controller for 2 hard drives. Supports 1:1 interleave
and fast (average 700Kb/sec transfer). The 8240 also supports 2 floppy

drives.

Default Jumpers:
None installed.

To format, use: OMPI/DISK software.

Notes: Incompatible with some motherboards due to timing
problem., but runs solid as a rock in boards with the
original AT-IBM bus timing specifications.

SMS/OMTI 8630

A 16-bit ESDI controller for 2 hard drives and 2 floppy drives.

Operates with drive rates up to 10MHz. Supports 1:1 interleave, and

has 32K look-ahead cache.

Default Jumpers:
W17, W20-2 &3,W23,W24,W25

To format, use: G=CA00:6

SMS/OMTI 8640
A 16-bit ESDI controller for 2 hard drives and 2 floppy drives.
Operates with drive rates up to 15MHZ. Supports 1:1 interleave, and

has 32K look-ahead cache.

Default Jumpers:
W17, W20-2 &3,W23,W24,W25

To format, use: G=CA00:6
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Storage Dimension Controllers

Storage Dimension SDC-801
Storage Dimension SDC-802

An 8-bit SCSI host adapter. SDC-802 also controlls 2 floppy drives.
Default Jumpers:
SDC-801:JP1-3

SDC-802: W3

To format, use: SpeedStor or Disk Manager.

Ultrastor Controllers

Ultrastor 12C
A 1:1 interleave caching controller for 2 ESDI drives at up to
24MHz. Also controls up to 3 floppy drives. Up to 16MB of caching

memory can be installed.

Default Jumpers:
None installed.

To format, use: G=C800:5
Ultrastor 12F
Ultrastor 12F-24

A 1:1 interleave controller for 2 ESDI drives at up to 22MHz. Also
controls up to 3 floppy drives. The 12F-24 supports 24MHz drives.

Default Jumpers:
None installed.

To format, use: G=C800:5
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Ultrastor 15¢
Ultrastor 15CM

il

A caching controller for 2 IDE drives and 3 floppy drives. Up to 8
MB of cache memory can be installed. The 15CM also provides 2 ser-

ial ports, 2 parallel ports, and a game port.

Default Jumpers:

None installed.

To format, use: G=C800:5

Ultrastor 22¢
Ultrastor 22F

An ESDI bus ESDI controller for 2 hard drives only. Supports
24MHz drives. The 22C caching controller supports up to 16MB of

cache memory.

Default Jumpers:

None installed.

To format, use: G=C800:5

Ultrastor 24¢

Ultrastor 24F

An EISA bus SCSI controller for up to 7 devices and 3 floppy dri-
ves. The 24C supports up to 16MB of cache memory.

Default Jumpers:

None installed.

To format, use: G=C800:5
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Wangtec Controllers

Wangtec EV-831
Controls QIC-36 tape drives.

Default Jumpers:
E3&4,E8 &9,E11 & 12,W1,W2,W3

Notes: See manual for switch settings, DMA settings and inter

rupt jumpers. Most reported problems with this card are

a result of DMA interrupt problems.

Western Digital Controllers

Western Digital WD AT140

A 16-bit adapter board for 2 AT type IDE drives and 2 floppy dri-

VEeS.

Default Jumpers:
W1-3 & 4

To format, use: DOS

Western Digital WD AT240

A 16-bit adapter board for 2 AT type IDE drives and 2 floppy dri-

VEs.

Default Jumpers:
W1-3 & 4, W2-1 & 2

To format, use: DOS
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Western Digital WD AT440

A 16-bit adapter board for 2 AT type IDE drives and 2 floppy dri-

ves. This board also has 2 serial ports and 1 parallel port.
Default jumpers:
W3-3 & 4,W4-1 & 2,W7-3 & 4,W7-5 & 6,W7-7 & 8, W8-1 & 2,

W8-5 & 6,W8-9 & 10,W9-1 & 2,W9-3 & 4

To format, use: DOS

WesternDigital WD XT140
An 8-bit adapter board for 2 XT type IDE drives.

Default jumpers:

No jumpers on board.
To format, use: G=C800:5
Notes: Does not support daisy-chain cables. A separate cable must be
used for each drive.
Western Digital WD XT150R
An 8-bit adapter board for 1 XT type IDE drive.

Default jumpers:
W1-2 & 3,W2-1 & 2,W3-1 & 2

To format, use: G=C800:5
Notes: Does not support daisy-chain cables.
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Western Digital WD SCS-XTAT
An 8-bit SCSI host adapter for AT and XT type computers.
Default jumpers:  See Manual.

To format, use: See Manual.
Western Digital WD XTGEN
Western Digital WD XTGEN2

Western Digital WD XTGENR

XT-GEN and XT-GEN2 are 8-bit MFM controllers for 2 hard drives
only. XT-GENR is an 8-bit RLL controller.

Default jumpers:
GEN: No jumpers on board.
GEN2: None.
GENZ2R: None.

To format, use: G=C800:5

Western Digital WD 1002A-FOX F001/003

The FOO1 controls 2 floppy drives only (No BIOS on card). The
F003 includes a ROM BIOS.

Default jumpers:
W42 & 3

Western Digital WD 1002A-FOX F002/004

FO02 controls 4 floppy drives only. FOO4 has a BIOS on card which
permits installation of 1.2 and 1.44 MB drives in XT machines that nor-
mally only support 360K or 720K drives.
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Default jumpers:
W1-2 & 3,W2-2 & 3,W3-1 &2,W5-2 &3,W6-2 &3

To format, use: DOS
Notes: Uses WS-37C65 chip, works well in 286/386 machines.
Western Digital WD 1002-27X
Western Digital WD 1002A-27X
An 8-bit RLL controller for 2 hard drives only.
Default jumpers:
1002-27X:W3,W4-2 & 3,W6-2 & 3,W8-2 & 3, S1-5,51-6,W9

1002A-27X:W1,W2

To format, use: G=C800:5

Western Digital WD 1002A-WX1
An 8-bit MFM controller for 2 hard drives only.

Default jumpers:
W3, W4-2 & 3,W6-2 & 3,W8-2 & 3,S1-8 (AT Mode)

To format, use: G=C800:5

Western Digital WD 1003-WAH

A 16-bit MFM, 3:1 interleave controller that supports 2 hard drives
only.

Default jumpers:
W6-2 & 3,W4-2 & 3,W5-1 & 2

To format, use: DIAGS, SpeedStor, or Disk Manager.
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Western Digital WD 1003-WA2
Controls 2 hard drives at 3:1 interleave and 2 floppy drives.

Default jumpers:
E2&3,E4&5,E7 &8

To format, use: DIAGS, SpeedStor, or Disk Manager.
Western Digital WD 1003V-MM1
Western Digital WD 1003V-MM2

MM1 is a 16-bit MFM controller for 2 hard drives at 2:1 interleave.
MM2 also controls 2 floppy drives.

Default jumpers:
None installed.

To format, use: DIAGS, SpeedStor, or Disk Manager.
Western Digital WD 1003V-SR1

Western Digital WD 1003V-SR2

SR1 is a 16-bit controller for 2 hard drives at 2:1 interleave. SR2
also controls 2 floppy drives.

Default jumpers:
None installed

To format, use: DIAGS, SpeedStor, or Disk Manager.

Western Digital WD 1004-27X
Western Digital WD 1004A-27X

An 8-bit controller for 2 hard drives only.
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Default jumpers:
W25

To format, use: =C800:5

Western Digital WD 1004A-WX1
An 8-bit MFM controller for 2 hard drives only.

Default jumpers:

See manual.

To format, use: G=C800:5

Western Digital WD 10045A-WAH
An ESDI controller for 2 hard drives only.

Default jumpers:

See manual.
To format, use: G=C800:5
Western Digital WD 1006V-MC1
Western Digital WD 1006V-MCR

MC1 is an MFM micro channel controller, and MCR is an RLL micro

channel controller.

Default jumpers:

No jumpers on board.

To format, use: System supplied software.
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Western Digital WD 1006V-MM1
Western Digital WD 1006V-MM2

MM1 is a 16-bit MEFM controller for 2 hard drives at 1:1 inteleave.
MM2 also controls 2 floppy drives.

Default jumpers:
No jumpers installed.

To format, use: DIAGS, SpeedStorm or Disk Manager.
Western Digital WD 1006V-SR1
Western Digital WD 1006V-SR2

SR1 is a 16-bit RLL controller for 2 hard drives at 1:1 inteleave. SR2
also controls 2 floppy drives.

Default jumpers:
None installed.

To format, use: C800:5

Western Digital WD 1007A-WA2
A 16-bit ESDI controller for 2 hard drives and 2 floppy drives.
Supports 1:1 interleave, and 10MBits/sec transfer.

Default jumpers:
See manual.

To format, use: C800:5

Western Digital WD 1007A-WAH

A 16-bit ESDI controller for 2 hard drives. 10 Mb/ps at 1:1 inter-

leave.
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Default jumpers:
W1-2 & 3,W2-2 & 3,W3

To format, use: C800:5

Western Digital WD 1007V-MCI1
A micro channel controller for 2 ESDI drives.

Default jumpers:
No jumpers on board.

To format, use: System supplies software.
Western Digital WD 1007V-SE1
Western Digital WD 1007V-SE2

A 16-bit ESDI controller for 2 hard drives at 1:1 interleave with 32K
look-ahead cache. Model SE2 also controls 2 floppy drives.

Default jumpers:
W7-1 & 2,W8-2 & 3

To format, use: G=C00:5 or C800:5 is W8 jumpered to 1 & 2.
Western Digital WD 1009V-SE1
Western Digital WD 1009V-SE2

A high-speed 16-bit ESDI controller with 64K cache, 1:1 interleave,
and up to 24Mbit/sec transfer. Available in ISA or EISA bus models.

Model SE2 also supports up to 3 floppy drives.

Default jumpers:
W2-2 & 3 (floppy), W3-1 & 2, W7 (EISA only).

To format, use: C800:5
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Western Digital WD 7000 FASST

A 16-bit SCSI controller that supports up to 7 SCSI devices and 2
floppy drives.

Default jumpers:
SA3, SA4, SAG, SA7,SA13,SA14, SA15,5A16,W1-1 & 2,W2-3 & 4,
W2-9 & 10.W5

To format, use: Supplied software.

Notes: Negotiates for synchronous SCSI transfer. Driver s available for
Novell and Xenix.
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CONNECTOR PINOUTS

he following pages contain pinout information on various inter-

faces.

Table A - Pinout for Apple’s External HDI-30 Connector

Pin Internal Connector External Connector
1 DISK.+5 -LINK.SEL
2 DISK.+5 -DB(0)

3 GROUND GROUND
4 GROUND -DB(1)

5 GROUND TERMPWR*
6 -DB(0) -DB(2)

7 -DB(1) -DB(3)

8 -DB(2) GROUND
9 -DB(3) -ACK

10 -DB(4) GROUND
11 -DB(5) -DB(4)

12 -DB(6) GROUND
13 -DB(7) GROUND
14 -DB(P) -DB(5)
15 DISK.+5 GROUND
16 -BSY -DB(6)
17 -ATN GROUND
18 -ACK -DB(7)
19 GROUND -DB(P)
20 -MSG GROUND
21 -RST -REQ

22 -SEL GROUND
23 -C/D -BSY

24 -1/0 GROUND
25 -REQ -ATN

26 GROUND -C/D

27 GROUND -RST

28 GROUND -MSG

29 DISK.+5 -SEL

30 DISK.+5 170
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ALERT
When looking at
Table B, keep in
mind that the con-
nector numbers
shown in the table
and in Figure B are
the ones that connec-
tor manufacturers,
like AMP use on the
connectors. These are
not the numbers
used by SUN. For
whatever reason,
SUN used an unusu-
al numbering
scheme, which differs
Jrom the counting
scheme the connec-
tor manufacturers
use and print on the
connector bodies. So,
if you use an older
SUN device, be
extremely careful
when using factory
cables.
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Figure B - Apple and Future Domain 25-Pin D-Sub

Pin 13 Pinl
Female Sid 0000000000000
e Side ®\oo00000000000/ ®
Pin 14 Pin 25
Pin1l Pin 13
Male Sid ® © © 6 & & & 0 &6 ¢ & 0 O
ale Side o\. ® © © &6 & & ¢ 0 & 0 o o
Pin 25 Pin 14

Table B - Pinout for Apple and Future Domain
Single-Ended SCSI Connectors Shown Above

Apple Single-ended SCSI Pinout Future Domain Single-ended SCSI Pinout
Pin Signal Pin Signal Pin Signal Pin Signal
1 -REQ 14 RES/GND 1 GND 14 -DB(0)
2 -MSG 15 -C/D 2 -DB(1) 15 -DB(2)
3 -I7/0 16 RES/GND 3 -DB(3) 16 -DB4)
4 -RST 17 -ATN 4 -DB(5) 17 -DB(6)
5 -ACK 18 GND 5 -DB(7) 18 -DB(P)
6 -BSY 19 -SEL 6 GND 19 GND

7 GND 20 -DBP 7 -SEL 20 -ATN

8 -DBO 21 -DB1 8 GND 21  -MSG
9 GND 22 -DB2 9 Spare 22 -ACK
10 -DB3 23 -DB4 10 -RST 23 -BSY
11 -DB5 24  GND 11 -C/D 24 -REQ
12 -DB6 25 TermPwr* 12 -I/0 25 -GND
13 -DB7 13 GND

*Pin 25 - Termination Power is not connected in the Mac Plus
connector.

Non-Official Standard SCSI Connectors

For whatever reasons, some companies decided to introduce non-stan-
dard SCSI connectors. The most common are Future Domain’s 25-pin
D-sub connector, used on their early SCSI host adapters,Apple’s 25-pin
D-sub connector with a different and totally incompatible pinout
scheme, and IBM’s proprietary PS/2 SCSIL connector. See above fig-
ures and tables.
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Table C - Pinout for Single-Ended and Differential B-Cables

Single-ended SCSI Pinout, B-Cable Differential SCSI Pinout, B-Cable
Pin Signal Pin Signal Pin Signal Pin Signal

1 GND 35 GND GND GND

2 GND 36 -DB(8) +DB(8) -DB(8)
3 GND 37 -DB(9) +DB(9) -DB(9)
4 GND 38 -DB(10) +DB(10) -DB(10)
5 GND 39 -DB(11) +DB(1D) DB(11)
6 GND 40 -DB(12) +DB(12) -DB(12)
7 GND 41 -DB(13) +DB(13) -DB(13)
8 GND 42 -DB(14) +DB(14) -DB(14)
9 GND 43 -DB(15) +DB(15) -DB(15)
10 GND 44 -DB(PD) +DB(P1) -DB(P1)
11 GND 45 -ACKB +ACKB -ACKB
12 GND 46 GND GND DIFFSENS
13 GND 47 -REQB +REQB -REQB
14 GND 48 -DB(16) +DB(16) DB(16)
15  GND 49 -DB(17) +DB(17) -DB(17)
16 GND 50 -DB(18) +DB(18) -DB(18)
17 TermPwrB 51 ‘TermPwtB TermPwrB TermPwrB
18 TermPwrB 52 ‘TermPwrB TermPwrB TermPwrB
19 GND 53 -DB(19) +DB(19) -DB(19)
20 GND 54 -DB(20) +DB(20) -DB(20)
21 GND 55 -DB2D) +DB(21) -DB(21)
22 GND 56 -DB(22) +DB(22) -DB(22)
23 GND 57 -DB(23) +DB(23) -DB(23)
24 GND 58 -DB(P2) +DB(P2) -DB(P2)
25 GND 50 -DB(24) +DB(24) DB(24)
26 GND 60 -DB(25) +DB(25) DB(25)
27 GND 61 -DB(26) +DB(26) -DB(26)
28 GND 62 -DB(27) +DB(27) -DB(27)
29 GND 63 -DB(28) +DB(28) -DB(28)
30 GND 64 -DB(29) +DB(29) -DB(29)
31 GND 65 -DB(30) +DB(30) -DB(30)
32 GND 66 -DB(31) +DB(31) -DB(3 1)
33 GND 67 -DB(P3) +DB(P3) -DB(P3)
34 GND 68 GND GND GND

68-Pin Wide 5CSI B-, P-, and Q-Cables
The pinout for single-ended and differential B-cables is shown in Table
C.

The P-cable use a much smaller high-density connector because
the smaller 3%-inch devices don’t have enough mounting space to fit
an IDC connector with 68 pins.The connector is the same for internal
and external cables, but the internal version is unshielded with a plas-
tic body and without locking mechanisms. The male connector is the
cable connector, and the device has the female connector.

In 1992, there was a proposed cable standardization for Wide
SCSI devices but the Q-cable did not gain industry acceptance.
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Table D - Pinout for Single-Ended and Differential P-Cables

Single-ended SCSI Pinout, P-Cable

Differential SCSI Pinout, P-Cable

- 11
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Pin Signal Pin Signal Pin Signal Pin Signal

1 GND 35 -DB(12) +DB(12) -DB(12)

2 GND 36 -DB(13) +DB(13) -DB(13)

3 GND 37 -DB(14) +DB(14) -DB(14)

4 GND 38 -DB(15) +DB(15) -DB(15)

5 GND 39 -DB(PL) +DB(P1) -DB(P1)

6 GND 40 -DB(0) GND GND

7  GND 41 -DB(D +DB(0) -DB(0)

8 GND 42  -DB(2) +DB(1) -DB(1)

9 GND 43 -DB(3) +DB(2) -DB(2)

10 GND 44 -DB(4) +DB(3) -DB(3)
GND 45 -DB(5) +DB(4) -DB(4)

12 GND 46 -DB(6) +DB(5) -DB(5)

13 GND 47 -DB(7) +DB(6) -DB(6)

14 GND 48 -DB(P) +DB(7) -DB(7)

15 GND 49 GND +DB(P) -DB(P)

16 GND 50 GND DIFFSENS GND

17 TermPwr 51 TermPwr TermPwr TermPwr

18 TermPwr 52 TermPwr TermPwr TermPwr

19 Reserved 53 Reserved Reserved Reserved

20 GND 54 GND +ATN -ATN

21 GND 55 -ATN GND GND

22 GND 56 GND +BSY -BSY

23 GND 57 -BSY +ACK -ACK

24  GND 58 -ACK +RST -RST

25 GND 59 -RST +MSG -MSG

26  GND 60 -MSG +SEL -SEL

27 GND 61 -SEL +C/D -C/D

28  GND 62 -C/D +REQ -REQ

29 GND 63 -REQ +1/0 -1/0

30 GND 64 -1/0 GND GND

31 GND 65 -DB(8) +DB(8) -DB(8)

32 GND 66 -DB(9) +DB(9) -DB(9)

33 GND 67 -DB(10) +DB(10) -DB(10)

34 GND 68 -DB(1D) +DB(11) -DB(11)
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Table E - Pinout for 50-Pin, Single-Ended and Differential
Centronics-Syyle Connector (A Cable)

Single-ended 5CSI Pinout Differential SCSI Pinout

Pin Signal Pin Signal Pin Signal Pin Signal
1 GND 26 -DB(0) 1 GND 26 GND

2 GND 27 -DB(D) 2 +DB(0) 27 -DB(0)
3 GND 28 -DB(2) 3 +DB(1) 28 -DB(1)
4 GND 29 -DB(3®) 4 +DB2) 29 -DB®)
5 GND 30 -DB4) 5 +DB@B3) 30 -DB®3)
6 GND 31 -DB(5) 6 +DB(4) 31 -DB(4)
7 GND 32 -DB(6) 7 +DB(G) 32 -DB()
8 GND 33 -DB(?) 8 +DB(6) 33 -DB(6)
9 GND 34 -DB(P) 9 +DB(7) 34 -DB(?)
10 GND 35 GND 10 +DB(P) 35 -DB(P)
11 GND 36 GND 11 DIFFSENS 36 GND
12 Reserved 37 Reserved 12 Reserved 37 Reserved
13  NotConnected 38 TERMPWR 13 TERMPWR 38 TERMPWR
14 Reserved 39 Reserved 14 Reserved 39 Reserved
15 GND 40 GND 15 +ATN 40 -ATN
16 GND 41 -ATN 16 GND 41 GND
17 GND 42 GND 17 +BSY 42 -BSY
18 GND 43 -BSY 18 +ACK 43 -ACK
19 GND 44 -ACK 19 +RST 44 -RST
20 GND 45 -RST 20 +MSG 45 -MSG
21 GND 46 -MSG 21 +SEL 46 -SEL

22 GND 47 -SEL 22 +C/D 47 -C/D
23 GND 48 -C/D 23 +REQ 48 -REQ
24 GND 49 -REQ 24 +1/0 49 -1/0

25 GND 50 -1/0 25 GND 50 GND
Table F - ESDI Control Signals (J1/P1)

Control Signal Name  Ground Signal Pin Transmission
-Head Select 3 1 2 To Drive
-Head Select 2 3 4 'To Drive
-Write Gate 5 6 To Drive
-Config/-Status Data 7 8 To Controller
-Transfer Ack 9 10 To Controller
-Attention 11 12 To Controller
-Head Select O 13 14 To Drive
-Sector/-Address Mark 15 16 To Controller
Found 17 18 To Drive
-Head Select 1 19 20 To Controller
-Index 21 22 To Controller
-Ready 23 24 To Drive
-Transfer Request 25 26 To Drive
-Drive Select 1 27 28 To Drive
-Drive Select 2 29 30 To Drive
-Drive Select 3 31 32 To Drive
-Read Gate 33 34 To Drive
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Table G - ESDI Control Signals Continved (J2/P2)

Control Signal Name Ground Signal Pin Transmission

-Drive Selected 1 To Controller
-Sector Address Mark 2 To Controller
Found 3 To Controller
-Seek Complete 4 To Drive
-Address Mark Enable 6 5 To Controller
-Reserved for Step Mode 7 To Drive
+Write Clock 8 To Drive
-Write Clock 9 To Controller
-Cartridge Changed 10 To Controller
+Read Reference Clock 12 11 To Controller
-Read Reference Clock 13 To Drive
+NRZ Write Data 15,16 14 To Drive
-NRZ Write Data 17 To Controller
+NRZ Read Data 19 18 To Controller
-NRZ Read Data 20 To Controller
Table H - IBM 1/0 Channel Pinout (Sides A & B)

Pin Signal Name Pin Signal Name
Al /IOCHCK B1 GND

A2 SD7 B2 RESETDRV
A3 SD6 B3 +5VCC

A4 SD5 B4 TIRQ9

A5 SD4 B5 -5VCC

A6 SD3 B6 DRQ2

A7 SD2 B7 -12VCC

A8 SD1 B8 OWS

A9 SDO B9 +12VCC

Al10 /IOCHRDY B10 GND

All AEN B11 /SMEMW

Al2 SA19 B12 /SMEMR

Al3 SA18 B13 J/IOW

Al4 SA17 B14 //IOR

Al5 SA16 B15 /DACK3

Al6 SA15 B16 DRQ3

Al7 SA14 B17 /DACK1

Al8 SA13 B18 DRQ1

Al9 SA12 B19 /REFRESH
A20 SA11 B20 CLK

A21 SA10 B21 IRQ7

A22 SA9 B22 IRQ6

A23 SA8 B23 IRQ5

A24 SA7 B24 IRQ4

A25 SA6 B25 IRQ3

A26 SA5 B26 /DACK?2

A27 SA4 B27 T/C

A28 SA3 B28 ALE

A29 SA2 B29 +5VCC

A30 SA1 B30 OSC

A31 SAO B31 GND
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Pin Signal Name Pin Signal Name
Cl SBHE D1 /MEMCS16
C2 LA23 D2 /IOCS16
C3 LA22 D3 IRQ10

C4 LA21 D4 IRQ11

C5 LA20 D5 IRQ12

C6 LA19 D6 IRQ15

C7 LA1S8 D7 IRQ14

C8 LA17 D8 /DACKO
c9 /MEMR D9 DRQO

C10 /MEMW D10 /DACK5
Cl1 SDO08 D11 DRQ5

C12 SD09 D12 /DACKG6
C13 SD10 D13 DRQO6

Cl4 SD11 D14 /DACK7
C15 SD12 D15 DRQ7

C16 SD13 D16 +5VCC
C17 SD14 D17 /MASTER
C18 SD15 D18 GND

Table J - Pinout Table for IBM High-Density PS/2 Connector

Pin Signal Name Pin Signal Name
1 GND 31 GND

2 -DB(0) 32 -ATN

3 GND 33 GND

4 -DB(1) 34 GND

5 GND 35 GND

6 -DB(2) 36 -BSY

7 GND 37 GND

8 -DB(3) 38 -ACK

9 GND 39 GND

10 -DB(4) 40 -RST

11 GND 41 GND

12 -DB(5) 42 -MSG

13 GND 43 GND

14 -DB(6) 44 -SEL

15 GND 45 GND

16 -DB(7) 46 -C/D

17 GND 47 GND

18 -DB(P) 48 -REQ

19 GND 49 GND

20 GND 50 -1/0

21 GND 51 GND

22 GND 52 Reserved
23 Reserved/GND 53 Reserved
24 Reserved/GND 54 Reserved
25 Not Connected 55 Reserved
26 TERMPWR 56 Reserved
27 Reserved 57 Reserved
28 Reserved 58 Reserved
29 GND 59 Reserved
30 GND 60 Reserved
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Table K - IDE Interface Pinout

Pin Signal Name Pin Signal Name
01 -Host Reset 02 Ground

03 + Host Data 7 04 + Host Data 8
05 + Host Data 6 06 + Host Data 9
07 + Host Data 5 08 + Host Data 10
09 + Host Data 4 10 + Host Data 11
11 + Host Data 3 12 + Host Data 12
13 + Host Data 2 14 + Host Data 13
15 + Host Data 1 16 + Host Data 14
17 + Host Data O 18 + Host Data 15
19 Ground 20 Key

21 Reserved 22 Ground

23 -Host IOW 24 Ground

25 -Host IOR 26 Ground

27 Reserved 28 + Host ALE

29 Reserved 30 Ground

31 +Host IRQ 14 32 + Host 1016
33 +Host ADDR 1 34 - Host PDIAG
35 +Host ADDR 0O 36 + Host ADDR 2
37 -Host CSO 38 - Host CS1

39 -Host SLV/ACT 40 Ground

Table L - QIC-36 Connector Pin Assignments

The QIC-36 interface is implemented through a 50-pin dual inline
header.The suggested mating connector is a 3M P/N 3425-60XX, 3425-
70XX or equivalent. Maximum cable length is 10 feet (3 meters).

Description Signal Source Pin Return
Tape Motion Enable GO- C 2 1
Tape Direction Control ~ REV- C 4 3
Track Select 2/3 TR3- C 6 5
Track Select 2/2 TR2- C 8 7
Track Select 2/1 TR1- C 10 9
Track Select 2/0 TRO- C 12 11
Reset (Initialize Drive) RST- C 14 13
Reserved (Not Used) DS3- C 16 15
Reserved (Not Used) DS2- C 18 17
Reserved (Not Used) DS1- C 20 19
Drive Select O DSO- C 22 21
High Write Current HC- C 24 23
Read Data (Pulse Output) RDP- D 26 25
Upper Tape Position Code UTH- D 28 27
Lower Tape Position Code LTH- D 30 29
Drive Select Response SLD- D 32 31
Cartridge In Place CIN- D 34 33
Unsafe (No Write Protect) USF- D 36 35
Capstan Tachometer Pulse TCH- D 38 37
Write Data Signal - WDA- C 40 39
Write Data Signal + WDA- C 42 41
Threshold (35% Read Margin) TDH- C 44 43
High Speed Slew Select  HSD- C 46 45
Write Enable WEN- C 48 47
Erase Enable EEN- C 50 49
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IDC Pin Centronics Mac DB-25 Signal-Ended Differential
Number Pin Number Pin Number  Signal Name Signal Name
1 1 Ground Shield Gnd
2 26 8 -Data Bus Bit 0 Ground
3 2 Ground +DB(0)

4 27 21 -Data Bus Bit 1 -DB(0)

5 3 Ground +DB(1)

6 28 22 -Data Bus Bit 2 -DB(1)

7 4 Ground +DB(2)

8 29 10 -Data Bus Bit 3 -DB(2)

9 5 Ground +DB(3)
10 30 23 -Data Bus Bit 4 -DBQ3)
11 6 Ground +DB(4)
12 31 11 -Data Bus Bit 5 -DB4)
13 7 Ground +DB(5)
14 32 12 -Data Bus Bit 6 -DB(5)
15 8 Ground +DB(6)
16 33 13 -Data Bus Bit 7 -DB(6)
17 9 Ground +DB(7)
18 34 20 -Data Bus Parity -DB(7)
19 10 Ground +DB(P)
20 35 7 Ground -DB(P)
21 11 Ground DIFFSENS
22 36 9 Ground Ground
23 12 Ground Ground
24 37 24 Ground Ground
25 13 25 Not Connected TERMPWR
26 38 TERMPWR TERMPWR
27 14 Ground Ground
28 39 14 Ground Ground
29 15 Ground +ATN

30 40 16 Ground -ATN

31 16 Ground Ground
32 41 17 -ATN Ground
33 17 Ground +BSY

34 42 18 Ground -BSY

35 18 Ground +ACK

36 43 6 -BSY -ACK

37 19 Ground +RST

38 44 5 -ACK -RST

39 20 Ground +MSG

40 45 4 -RST -MSG

41 21 Ground +SEL

42 46 2 -MSG -SEL

43 22 Ground +C/D

44 47 19 -SEL -C/D

45 23 Ground +REQ

46 48 15 -C/D -REQ

47 24 Ground +I/0

48 49 1 REQ -1/O

49 25 Ground Ground
50 50 3 -1/0 Ground
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Table N - SA-400 Interface Signals and Pin Designations

Signal Name Direction Signal Pin  Return Pin
HD (High Density)/LSP (Speed) Out/In 2 1

In Use/Head Load Input 4 3
-Drive Select 3 Input 6 5
-Index Pulse Output 8 7
-Drive Select 0 Input 10 9
-Drive Select 1 Input 12 11
-Drive Select 2 Input 14 13
-Motor On Input 16 15
-Direction Select Input 18 17
=-Step Input 20 19
-Write Data Input 22 21
-Write Gate Input 24 23
-Track 00 Output 26 25
-Write Protect Output 28 27
-Read Data Output 30 29
-Side One Select Input 32 31
-Ready/Disk Change Output 34 33
Table O - ST-506 Data Signals - J2/P2

Control Signal Name Ground Signal Pin  Transmission
-Drive Selected 2 1 To Controller
Reserved 4 3 00 - === = -
Reserved 6 5 @@ 00— - == --=
Reserved (to J1 pin 16) 8 7 == == ==
Reserved 9 @ === = -~
Reserved 10 - - - - - -
Ground 11,12 - = - - - -
+MFM Write Data 13 To Drive
-MFM Write Data 14 To Drive
Ground 15,16 =00 - - - - - -
+MFM Read Data 17 To Controller
-MFM Read Data 18 To Controller
Ground 1920 = - = = - - -

Figure P - Sun Microsystems’ 50-Pin D-Sub Connector

Pin33«_ Pin1?7

Pinl Pin 18

00000000000000000
® 0000000000000000 o
00000000000000000

Pin 50

Pin16s  Pinl

Pin 34

Pin 17 /Pln33

.}:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.7 °

Pin 34

Pin 50
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Table P - Sun Single-Ended SCSI Cable

Pin Signal Pin Signal

1 Ground 26 Reserved
2 -DB(1) 27 Ground

3 Ground 28 Ground

4 -DB(4) 29 -BSY

5 Ground 30 Ground
6 -DB(7) 31 -MSG

7 Ground 32 Ground
3 Ground 33 -REQ

9 Not Connected 34 -DB(0)
10 Reserved 35 Ground
11 Ground 36 -DB(3)
12 Ground 37 Ground
13 Ground 38 -DB(6)
14 -RST 39 Ground
15 Ground 40 Ground
16 -C/D 41 Reserved
17 Ground 42 TERMPWR
18 Ground 43 Ground
19 -DB(2) 44 -ATN

20 Ground 45 Ground
21 -DB(5) 46 -ACK

22 Ground 47 Ground
23 “DB(P) 48 —SEL

24 Ground 49 Ground
25 Reserved 50 -1/0
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DRIVE JUMPERS

he following pages contain information on jumper séttings for

common hard drives. This information has been complied from
numerous sources, including the manufacturers of the drives. When
compiling a chapter of this length, the chances for typing and
resource error is great. The authors and publisher would greatly appre-
ciate being notified of any inaccurate or missing information. Some of
the older drives (especially those from companies who have gone
out of business) are very difficult to obtain accurate and verifiable
specifications for. If you have access to non-copyrighted specification
sheets, etc. please send us a copy so that we may add the information
to future editions.

For more complete information on your particular drive(s), refer to
the OEM manual available from your supplier.

ATASI 3085

CDC WREN Ill SERIES

Ne
Y/ piaoNosTicouT
J DiaaNosTIc

L "
! PIN1 '/
TERMINATOR

RESISTOR
PACK

l L RADJAL MODE
DRIVE SEL 0

wm  DRIVE SEL 1
weswmmws  DRIVE SEL 2
DRIVE SEL 3
s RUN/STOP ENABLE SVRET

1D SELECT

MOTOR START
OPTION

© CSC 1996

> - Lo
v' / ) y ARROWPINY
? /

PARITY JUMPER

Copyrighted
specifications from
Maxtor, Seagate,
Quantum and
Conner Peripherals
are reprinted with
written permission of
their technical support
departments.

ARROW PIN | IDENTIFIER

i

ACE CABLE

TERMINATOR POWER SOURCE-SELECT
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CDC WREN I SERIES ESDI

DIIVE SELECT

CDC WREN 11l SERIES (SCSI JUMPER LOCATION) -

CONNECTOR

DRIVE SELECT |
DRIVE SELECT 2
DRIVE SEL] 3
DRIVE SELECT 4
DRIVE DRV selscre
LOGICAL SELECT *DRIVE DRIVE ID AND OPTION DRIVE SELECT 7
ADDRESS JUMPERS SELECT LECTHFADER“‘TE ATOR POWER I,
CE SELE
o L'?_:E JUMPER CT JUMPER 3
e L ME E’
lle OE eele|e |_._|J
ope 00 o ————=
2 (ol o M 210p p\
[ ]
3 m nnm: SELECT 0-7 **PARITY CHECK

BINARY COD
._| (Bl ED)

MOTOR START OPTION****

52
* THs
"I

* Drive ID is binary coded jumpcr position (most significant bit on Iefl). i.e., jumper in position 2
would be Drive ID 4, no jumpers mean ID 0.

** Jamper plug installed means parity checking by the WREN I is cnabled.

**% Jumper in vertical position mcans terminator power (+5V) is from WREN HI power connector.
Jumper in horizontal position means terminator power is taken from interface cable.

If unit is not terminated, TP jumper is to be left off.

**u% Jumper plug installed enables Motor Start Option. In this mode of operation, the drive will

wait for a Start Unit command from the Host before starting the motor. If tho jumper plug is not
installed, the motor will start as soon as DC power is applied to the unit.

CDC WREN Il SERIES (SCSI JUMPER LOCATION)

C(DC WREN V SERIES

SSTHAAV TVOIDOT

o 14
.
-
H
L
(S
H
w r-
s
L.
2
.
1|
1
- U
o
i
o v 0000
i
-

DC POWER
CONNECTOR J1

=

a
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CONNER CFA1080A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper it used when when daisy-chaining two drives. This jumper may have to be
removed when this drivs is used together with older (Pre-ATA) drives.

HDA

ey CONNER CFA1275A

ATAISA  cB
Jumper  Jumper

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper is used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

HDA
Connector

ATAMISA  CD
Jumper  Jumper

cs
42, Fin 1 (Cable soTco\
40-Pin Task Fils S

Interface

Jé
Standard 4-Pin
Pawer Connector

ATA/ Not Cable Selsct  1SANot Cable Selo
Masler m g Master g%
Power Gonneclor

oo 000
Slave OUO Slave 000
S

ATA/Cable Select 18A/Cable Sefect °o°
o] 00
wasier 0[[] wasr O o[] I

siave 8']] save 88 l

J8
Standard 4-Pin

CONNER CFA170A (cp3017)

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumnpered, and a slave when not jumpered.
‘The ATA/ISA jumper is used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

ATAISA  c
Jumper  Jumper

N\

CONNER CFA340A (cr3034)

‘The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper is used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

HDA
Connector

ATAISA oD
Jumper

Ja
Interface Optional 3-Pin
Power

J6
-Pin

4 Connector
Powar Connector

Interface

D

J8
Standard 4-Pin
Power Connector
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CONNER CFA540A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
‘The ATA/ISA jumper is used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

ATAISA
Jumper

J2, Pin 1
40-Pin Task Flle
Interface

CONNER CFA810A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper is used when when dalsy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

214 Hard Drive Bible

CONNER CFA340S/CFA170S

SCSI Bus Address
There are three jumpers available for configuration of SCSI ID: ADDR1, ADDR 2, and ADDR
3. The following table defines the settings:

SCSIBus__Addresses
ADDR 1 ADDR 2 ADDR 3 SCSIID
ouT ouT o
our our '
N out 2
N outT 3
out IN 4
our N 5
N N 6
N IN 1

Disable Spin: A jumper in the DSPN location, disables spin up on power-on. Disabling spin up
on application of power can also be enabled by settting the DSPN bit in MODE SELECT page 0.

Rsvd
LED |
Orive
Addr3 e SCSI Terminators
DSPN\ Adar1 \v 2 (remove in all but last drive on cable)

E1
TERMPWR
Qutput Enable

Y Z J2, Pin 1
/ 50-pin SCS# Interface
‘ Connector

J5, Pin1
4-pin Power Connector

CONNER CFA5405

SCSI Bus Address

There are three jumpers available for configuration of SCSI ID: ID1, ID2, and ID3. The
following

table defines the settings:

SCSIBus __Addresses®

D1 D2 103 SCSITD
ouT ouT ouT 0

IN out out I
ouT N ouT 2

IN IN ouT 3
our outT IN 4

IN out IN 5
out N iN 6

IN N N 7

Disable spin: A jumper in the OE4 location, disables spin up on power-on, Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page 0.

OE4 Disable Spin on Power on

LE1___ | Term Power In/Qut enable

HDA
LED DAver  Conaactar
Spin Syno

[
103 EY, Enatie
OE4, Dgavie e Powar
Spin 808! Tarminators
Remove In all but tho last
iva in the chain

g2, Pin {
80-Pin 8C8I
Intertace
48, Pin 9
4.Pin Power
Connector
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CONNER CFA850A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
‘The ATA/ISA jumper it used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

o CONNER CFL350A

c8
(Gable sm\\\A‘ & ~ ‘The CFL350A drive is designed to operate either as a Master drive (C Drive) or a Slave Drive (D

Drive). Commands from the host are written in parailel to both drives. When the C/D jumper on
the drive is closed, the drive will assume the role of a master. When C/D is open, the drive will
act as a slave. In Single-drive configurations, C/D must remain in the closed (master) position.

ATA/ Not Cable Selsct 184/Not Cable

1| I |
w o =388

ATA/Cabis Select 1SA/Cable Seloct
0 00
el om el ooD

L HIH
e o .
Jumper -Jumper
1b. CAM Siave 2b. 1A Siave
cm ac cs oD AC C8
o e o . .
e o o . .
Open dumper
1. CAM Cabig Selact 20. 19A Cable Select
Ninstar or Siave Master or Slave
oD NG C8 oo a0 o8

e o L]
LA ] L]
-Jumper - Jumper

CONNER CFL420A

The CFL420A drive is designed to operate either as a Master drive (C Drive) or a Slave Drive (D
Drive). Commands from the host are written in parallel to both drives. When the C/D jumper on
the drive is closed, the drive will assume the role of a master, When C/D is open, the drive will
act as a slave. In Single-drive configurations, C/D must remain in the closed (master) position.

C8 (Enable Cable Seisct)

CONNER CFN170A

The CFN170A drive is designed to operate either-as a Master drive (C Drive) or a Slave Drive (D
Drive). Commands from the host are written in parallel to both drives. When the C/D jumper on
the drive is closed, the drive will assume the role of a master. When C/D is open, the drive will
act as a slave. In Single-drive configurations, C/D must remain in the closed (master) position.

1. 2a. 18A

oD AC C8 oD NG C8
[

A1 L

1b. CAM Slave 2. 194 Shve

oD AMC C8 oo AMC C8

e o o . .

* o o . .

Open umper o Factory test point

16. CAM Cable Seiect 2. 1A Cable Select Notes:

Mastor or Slave Master or Siave

oD AC CS oD AC CS 1. CAM Masler/Standatone 3. 1SA Master

e o ° AC CID

b I:%_ ° (o .

- - ' @
Jumpar { Jumper
2. CAM Slave 4. ISA Slave
AC CD e o Open
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CONNER CFN250A

The CFN250A drive is designed to operate either as a Master drive (C Drive) or a Slave Drive (D
Drive). Commands from the host are written in parallel to both drives. When the C/D jumper on
the drive is closed, the drive will assume the role of a master. When C/D is open, the drive will
act as a slave. In Single-drive configurations, C/D must remain in the closed (master) position.

Interface/Power
Conneclor

Master/Slave salection
(pin 28‘)

Pin #1

Notes: o Factory test point
1. CAM Master/Standalons 3. ISA Master
AC CD AIC CID
[ ]
HIH .
! -Jumper ! Jumper
2. CAM Slave 4. I9A Slave
e o
AC CD o

° o o
L]
—Jumpar

CONNER CFN340A

‘The CFN340A drive is designed to operate either as a Master drive (C Drive) or a Slave Drive (D
Drive). Coramands from the host are written in parallel to both drives. When the C/D jumper on
the drive is closed, the drive will assume the role of a master. When C/D is open, the drive will
act as a slave. In Single-drive configurations, C/D must remain in the closed (master) position.

[
Connector

Mlﬂeil?‘m‘vgel)almlun

Pin#

e Factory test point
Notes:
1. CAM Master/Standalons 3. ISAMaster
AC €D AC G
[ ]
HIH .
-Jumper L Jumper
2. CAM Slave 4. 1SA Slave
o o
AC CPD o

. e o
L]
Jumper
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CONNER CFN170S

The following table defines the settings:

[33,Pin | 5 6 7
SCSIID El E2 E3
0 high high high
1 low high high
2 high low high
3 low low high
4 high high low
5 low high low
6 high low low
7 low low low
Btaepo
LED ATTACHMENT
+5V
Current lmiting J3, Pin #1
LED
J3,Pin 8, - LED

CONNER CFN250S

The following table defines the settings:

J3, Pin 5 6 7
SCSIID El E2 E3
0 high high high
1 low high high
2 high fow high
3 low low high
4 high high low
5 low high low
6 high low low
7 low low low

Intertace/Power
onnector

L ==L

T,
S

LED ATTACHMENT
+5V

\
u2, Pin #1
J3, Pin #1

AN

Current limiting

LED

J3,Pin 8, - LED
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CONNER CFP1060S

SCSI Bus Address
There are thece jumpers available for configuration of SCSTID: Ef, E2, and E3. The foltowing
table defines the settings: .

— SCSIBus Addpemses® .
EVOE1 E3/OES SCSI1D

OUT ouT [

our our '

N our 2

IN out E)

out IN 4

N our IN 5
our N N 6
IN I IN 1

*Use cither but not both : E1 to B3 or 0E1 to 0B3. The OE header is not installed on drive
configurations with a LED on the PCBA.

Disable Spin: A jurper in the ES or OES location, disables spin up on power-on, Disabling spin
up on application of power can also be enabled by setuting the DSPN bit in MODE SELECT

o SCSI Bus Address
pége - Reverved There are four jumpers available for configuration of SCS1ID: E1, E2, E3, and E4 or
05T Db ST alternatively pins 1,3,5, and 7 or J5. The following table defines the the relationship between the
s able Spin o Fower o umpers or the pins on J5 and the SCSI ID:
[0y Spin delay by SCSLID. RSt S a—— Sy T iy
E7 Disable SCSI Bus Parity ) Outopan Ouliopan Oulopen Guvopen
1 InGround Ouopon Outopen Ouvonan
2 Oulopon InGround Qutiopen Qulapen
3 IGround InGround Ouopen Qutiopan
HoA 4 Oulopen (Ground Qulopen
LEO Divar  Comnecior 5 wGround Quvopen In/Graund Outiopen
og oin Gyne. 8 InGround n/Ground Ouogen
oks 7 InGiound InGiround IWGround Ol
OB, Disatis Toim Power s Outopm Queoen Ouvopen iworrg
InGrog Vapan Outioper oun
o eS8 Tominmons b Guopan o Oviopen ndreund
OF8: LED et rive @ the chain " inGround iwround Outiopen InGround
2 Ou inGround WGround
1 inGround Oul WGoun WWeround
" Outopan WiGtoung inGround IGround
® WwGroua InGround InGround INGround.
Disable Spin: A jumper in the E5 location, disables spin up on power-on. Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page 00H.
€ DeBN T
E in o S0in Olsabled
s.8c8110 In 1 i Disabled
ou o 8pln up on Pows: On
Ou 1 in Disobled

LED Orivor  Conmactor
spin Syne.

128, Enablo
Term Fower InvOut

€6 (Dstay Bpin)
E7 (Uisabe Parity)

&1 m4
(8CE D)

; 2. P+
! 88-Pin 8CEBI
T Intartace
P o, ein
YA
a6 Gerny spm e,
[FA— )

&5 + Fin Power
w ‘Connecior

CONNER CFP1080S

SCSI Bus Address

‘There are thres jumpers available for configuration of SCSI ID: E1, E2, and E3. The following

table defines the settings:
]

& CONNER CFP2105$

IN IN N 1
*Use either but not both : El to E3 or 0EI to 0E3. The O header is not instailed on drive
configurations with a LED on the PCBA.
Disable Spin: A jumper in the E4 location, disables spin up on power-on. Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page 0. SCSI Bus Address
There are thres jumpers available for configuration of SCSI ID: El, E2, and E3, The following
table defines the settings:

Adiresses®

Y ouT o o

o SpinByno E1. Enabie our our '

o8e. Dasdis Term Powar N out 2

N a0 Temirmirs N our 3

omove n il bul Ine (sat H

i o i :

W N 6

N 1

W
*Use eithor but not both : E1 to E3 or 0E1 to OE3. The O header is not installed on drive
configurations with a LED on the PCBA.
Disable Spin: A jumper in the E5 location, disables spin up on powet-on. Disabling spin up on
application of power can also be enabled by setiting the DSPN bit in MODE SELECT page 00H.

42, Pin 1
50-Pin SCBI
nterface

48, Pin |
AP poner 0E6, LED Drvar,
Connsator
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CONNER CFP2107W |

5CS1 Bus Address
‘There are four jumpers available for configuration of SCSI ID: El, B2, and E3, and B4. The

CONNER CFP21075

SCSI Bus Address

‘There are three jumpers available for configuration of SCSIID: E1, E2, and E3. The following
table defines the settings:

SCSIBus _Addresses®
E: EYOE3 SCSI D

out out o
our outT 1
N out 2
™ out 3
ouT IN 4
our N 5
IN IN 6
IN 7

Bus  Addresses®

following table defines the settings:
SCsI
3

Ef/Pinl EXPin S EA/pin T SCSIID
OUT/OPEN OUT/OPEN OUT/OPEN DUTIOPEN o
INIGROUND OUT/OPEN QUT/OPEN OUT/IOPEN 1
OUT/OPEN IN/GROUND OUT/OPEN 2
TNIKIROUND TN/GROUND QUT/OPEN 3

1OPEN OUT/IOPEN IN/GROUND OUT/IOPEN 4
INFGROUND QUT/OPEN IN/GROUND OUTIOPEN s
IN/GROUND IN/GROUND OUTIOPEN 6

IN/GROUND N/GROUND IN/GROUND 7
OUT/OPEN OUT/OPEN OUT/OPEN INGROUND ]
INGROUND OUT/OPEN OUT/OPEN IN/GROUND 9
OUT/OPEN IN/GROUND OUT/OPEN IN/GROUND 10
IN'GROUND DVGROUND OUT/OPEN INGROUND n
QUTIOPEN OUT/OPEN IN/GROUND IN/GROUND 12
INIGROUND OUT/OPEN IN'GROUND INIGROUND 13
OUTIOPEN IN/GROUND IN/GROUND INIGROUND 14
INIGROUND IN/GROUND IN/GROUND IN/GROUND 135

Disable Spin: A jumper in the E5 location, disables spin up on power-on. Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page 00H.

Connection
Pin s (ypicaly indicated oy
“colored l":wl 1ha cabie °
2-mm Auxiliary

Connactor
Pt

4-pin Power
Connection
f—pin 1

[ i TeRMPWR
£1..€4] E7(DaabloPamy)  Fuse
! '&6 (Daiey Bpin)
£5 (Oisable Spi)

CONNER CFP4207W

SCSI Bus Address
“There are four jumpers available for configuration of SCS11D: E1, E2, and E3, and E4. The
{ollowing (able defines the seitings:

SCS[Bus__Addresses®
[ Etfin1 Ei/Pin 3 EVPin S E4/pin1 SCSIID.
OUT/OPEN OUT/OPEN QUT/OPEN QUT/QFEN o
IN/GROUND OUT/OPEN QUT/OPEN OUT/OPEN 1
OUT/OPEN INIGROUND QUT/OPEN OUT/OPEN 2
INIGROUND IN/GROUND OUT/OPEN OUT/OPEN 3
ITIOPEN OUT/OPEN IN/GROUND OUT/OPEN 4
IN/GROUND OUT/OPER IN/GROUND OUT/OPEN 5
OUT/QPEN IN/GROUND IN/GROUND OUT/IOPEN 6
IN/GROUND IN/GROUND INGROUND OUT/OPEN 7
OUT/OPEN OUT/IOPEN QUTIOPEN IN/GROUND ]
INIGROUND OUT/OPEN OUTIOPEN INIGROUND 9
OUTIOPEN INIGROUND CUTIOPEN INFGROUND 10
{N/GROUND INIGROUND OUT/OPEN INIGROUND "
OUTIOPEN OUTIOPEN INIGROUND INIGROUND 12
INIGROUND QUT/OPEN INIGROUND INIGROUND I
QUTIOPEN INIGROUND INIGROUND INIGROUND 14
INGROUND IN/GROUND INGROUND [NIGROUND. 15

Disable Spin: A jumper in the ES location, disables spin up on power-on. Disabling spin up on
application of power can also be enabled by setiting the DSPN bit in MODE SELECT page 00H.

SC8I Terminatcra. Remave to
‘Apmove in a bul the faxt Oisaio TERMPWR
chain InputOutput

48-pin
SCSH
interface
Connection
Pin 1 iypicaly Indicalad by &
% colored strpe on ine cavie

2-mm Auxiliary
Connactor
Pt

A AAE 4-pin Power
! Connection
(o) ¢ Pin1
e SN R BT e |

TERMPWAR
Ei..E¢ €7 (QasbiePany)  Fuse
£8 (De'ay Spi)
£5 {Dieable Spir)

218 Hard Drive Bible

N .
*Use either but not both : E1 to E3 or 0E1 to OE3. The OE header is not installed on drive
configurations with a LED on the PCBA.
Disable Spin: A jumper in the E5 location, disables spin up on power-on. Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page 00H.

HDA
, LEO Drver Connector

OES, LED Driver,

CONNER CFP42075

SCSI Bus Address
There are thres jumpers available for configuration of SCSI ID: E1, E2, and E3. The following
table defines the settings:

_ SCSIBus _Addresses®
EVOE2 EYOE3 SCSTTD
ouT ouT [
out out 1
IN out 2
IN out 3
ouT IN 4
out N H
IN N 6
N

1

*Use either but not both : El to E3 or OE1 to 0E3. The OE header is not installed on drive
configurations with a LED on the PCBA.

Disable Spin: A jumper in the ES location, disables spin up on power-on. Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page 00H.

Romove to
8CBI Terminators. Disable TERMPWR
Ramove in all but the laxi InpubOupl
iva in the ohaln

) N

0,
2

Key

o «-Pin 1 (typlcsity

Indicaiad by &

colorad stripe

the cable
° &
o 2)
@_“ 8
«Hn1
O\ O T r R
et 4-pin Pos
5.E3 7 (Disable Parity) TERMPWR W:luh:‘v’
| %6 stay Spi) Fuse
€5 (Disable 8pin)
E4: Raserved
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CONNER CFS1275A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper is used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

HDA
Conneclor

ATMISA oD
Jumper  Jumpor

ATA/ Not Cable Select ISA/Not Cable Selecl

v 13 w |23 ﬁ
Je
ono 000 ‘Standard 4-Pin
s Jf1G " 500 Powsr Connecior
ATA/Cable Setect ISA/Cable Selsct f
0 00
Maier 0[]] s 9 OU l

U =

CONNER CF$270A

‘The C/D jumper is used to determine whether the drive is a master (drive C) or a slave
{drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.

40-Pin
Task File Interface
Data Connsction

Master/Standaions Siave al.b e Select

or or Slave
C/iD AC CS C/IO AC CS G/D AIC CS J2
. e e o o ¢ o [¢ Optlanal 3-Pin
P * 0 o o o |0 Powar
'y Connector
b Jumper LJumper J8
Standard 4-Pir
Powar Connactor Pin1
{typically Indicated by a
colored stripe on dala cable)

Corporate Systems Center (408) 743-8787

CONNER CFS210A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave
(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper is used when when dalsy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.
HDA
ATATBR — Connector
Jumper

J4
Optional 3-Pin
Power
Connector

J2, Pin 1
40-Pin Task File
Interface

CONNER CFS420A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
‘The ATA/ISA jumper is used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

HDA
Connactor

ATAISA o
Jumper  Jumper

J2, Pin 1
40-Pin Task File
Interface

Je
S8tandard 4-Pin
Power Connactor
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CONNER CFS425A

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave
(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.

CONNER CFS540A

‘The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper is used when when daisy-chaining two drives. This jumper may have to be
removed when this drive is used together with older (Pre-ATA) drives.

40-Pin
Task Flis interface
Data Connection

Marter/Standalone  Slave

it
CDACCS  CDACCS D AC C8 Piny
R
L— Jumper Jumper 8
Standard 4-Pin
Powar Connsctor Pin1
(typicaily Indicated by s
colored stripe on data cable)
Ja
[ e Master/Btandalons slave Power Connactor
CD aCC8 C/D AC C8 CD AC C8
HEIH HHE JHE
{_ﬁ_ Jumper Jumper Jumper
The CP2034 is designed to operate as a master (Drive C) or as a Slave (Drive D).
c 0 N N E R CF s 850A This feature is dependent on two settings; Jumper E1 and the firmware setting of

a feature bit. E1 closed and the feature bit is set, the drive will be the Master.
E1 open the drive will be the Slave. As a single drive, E1 should be closed.

For Master (C Drive) when E1 is Closed,
Master/Slave place ]un;pere;s shown.
Selact

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave E1

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.

O

Jumper

For Slave (D Drive) when E1 is Open.
Store Jumper as shown:
E1 E2

Jumper

Interface/Power
Connsctor

ﬁ:".%%r‘&"ﬁ'.v. Master/Standalone
/o AC CS C/ AC €8 G0 AC C8
L] L] . L]
* m Iz] e ¢ @ y
LA— Jurnper Jumper Jumpar
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CONNER CP2044/CP2044P

The CP2124 drive is designed to operate either as a Master drive (C Drive) or a Slave Drive (D
Drive). This featute is dependent on two drive settings; the status of hardware Jumper M/S and
the firmware setting of a feature bit. When (M/S) is closed, and the feature bit is set, the drive
will assume the role of a Master Drive. When (M/S) is open, and the feature bit reset, the drive
will act as the Slave. In single drive configurations M/S must remain in the closed position.

/ Master/Slave
Select
WS

Interface/Power
Connector
Notes:

A. For Master (C Drive) when M/S is Closed,
place jumper as shown.
M8 CD

Q
O

Jumper

B. If Master/Slave feature is selected at Pin 28
of the Interface/power connector, jumper M/S
should be left open as ashown:

WS GD

[ Jumper

CONNER CP2084

‘The CP2084 drive is designed to operate either as a Master drive (C Drive) or a Slave Drive (D
Drive). This feature is dependent on two drive settings; the status of hardware Jumper M/S and
the firmware setting of a feature bit. When (M/S) is closed, and the feature bit is set, the drive
will assume the role of a Master Drive. When (M/S) is open, and the feature bit reset, the drive
will act as the Slave. In single drive configurations M/S must remain in the closed position.

Master/Slave

Interface/Power
Connector
Notes:
A. For Master (C Drive) when M/S is Closed,
place Jumper as shown,
MSs GD

Q
O

Jumper
B. It Master/Slave feature Is sefected at Pin 28
of the Interface/power connector, jumper M/S

should be left open as ashown:
WS C/D

|8:8]<— Jumper

© CSC 1996
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CONNER CP2064

The CP2064 is designed to operate as a master (Drive C) or as a Slave (Drive D).
This feature is dependent on two settings; Jumper E1 and the firmware setting of
a feature bit. E1 closed and the feature bit is set, the drive will be the Master.

E1 open the drive will be the Slave. As a single drive, E1 should be closed.

For Master (C Drive) when E1 is Closed,

place jumper as shown.
Master/Slave E{ E2

Q
O
Jumper

For Slave (D Drive) when E1 is Open.
Store Jumper as shown:

E2
Jumpe
Interface/Power
Connector
The CP2088 is designed to operate as a master (Drive C) or as a Slave (Drive D).
This feature is dependent on two settings; Jumper E1 and the firmware setting of
a feature bit. E1 closed and the feature bit is set, the drive will be the Master.
E1 open the drive will be the Slave. As a single drive, E1 should be closed.
For Master (C Drive) when E1 is Closed,
Mat sé zn;lSlav " place jugpar Ea; shown.
Q
O
Jumper
For Slave (D Drive) when E1 is Open.
Store Jumper as shown:
El E2
Jumpe
Interface/Power

Connector
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CONNER CP3000

There are four jumper options available for configuration: *HSP, C/D, DSP,
and ACT.
The following table shows what the jumper settings should be for various
systera configurations.

Single Drive = ACT and C/D Jumpered

Master Drive = C/D and DSP Jumpered

Slave Drive = No Jumpers installed

* Note: HSP is not used.
HDA CONNECTOR

Sy POWER
q\ CONNECTOR

B

CONNER 30064

The drive has one set of jumpers labeled C/D, DSP, E1.

Single Drive = C/D Jumpered
Master = C/D and DSP Jumpered
Slava = No Jumpers [nstalled

E1 = Not used.

HDA CONNECTOR

LED DRIVE CAPABILITY

JUMPER
I

£l E
gp  DSp
OSF CD Et

02,
N
K FILE
INTERFACE
E
1= P/N(s): 07580-x0x, 03780-00t
Il = P/N(s): 02730-001,-002

Il = P/N(s): 02730-003 @ .
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CONNER CP2124

The CP2124 drive Is designed to operate either as a Master drive (C Drive) or a Slave Drive (D
Drive). This feature is dependent on two drive settings; the status of hardware Jumper M/S and
the firmware setting of a feature bit. When (M/S) is closed, and the feature bit is set, the drive
will assume the role of a Master Drive. When (M/S) is open, and the feature bit reset, the drive
will act as the Slave. In single drive configurations M/S must remain in the closed position.

Master/Slave

Intertace/Power

Connector
Notes:

A. For Master (C Drive) when M/S is Closed,
place jumper as shown.
ws ¢D

Q
O

Jumper
8. If Master/Slave feature Is selected at Pin 28
of the interface/power connector, Jumper M/S

should be left open as ashown:
Ms CiD

Jumper

CONNER CP 30060 SCSI

There are thres jumpers available for configuration: E1, E2, and E3. These jumpers are used to
select the drive's SCSI ID. The foflowing table defines the settings:

SCSLID

o None

1 E1

2 E2

3 E1&E2
4 E3

5 E1&E3
] & E3

HDA CONNECTOR

JUMPERS

Note: Parity is always Enabled

© CSC 1996



CONNER CP30064H

The drive has one set of jumpers labeted C/D, DSP, E1.

8ingle Drive = C/D Jumpered
Master =« C/D and DSP Jumpered
Slave = No Jumpers Installed

E1 = Not used.

\% wm‘{s'g?oﬂ
NaVA

/]

Pl
TASKFILE
INTERFACE

CONNER CP30080E

E1, B2 and E3 arc used to select the SCSI ID. The drive is shipped as ID 7, with alf three jumpers
instatled.
‘The following table dzscribes the SCS1ID:

SCSIID Jumpers installed

cumawn—
=
3

LED DRIVE CAPABILITY

$CO1 1D
JUMPERS

© CSC 1996
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CONNER CP30080

There are three jumpers available for configuration: E1, E2, and E3. These jumpers are used to
select the drive's SCSI ID. The following table defines the settings:

SCSt 1D
JUMPERS

Note: Parity is always Enabled

|

CONNER CP30084

The drive has one set of jumpers labeled C/D, DSP, E1.

Single Drive = C/D Jumpered
Master = C/D and DSP Jumpered
Slave = No Jumpers Installed

E1 = Not used.

JUMPER E1_
DSP
[

& TASK FILE
43 INTERFACE
POWER
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CONNER CP30100 SCSI

There are three jumpers available for configuration: E1, E2, and E3. These jumpers are used to
select the drive's SCS! ID. The following table defines the settings:

Scstip

0
1
2
3 El1 &E2
4
5
6

SCSI D
JUMPERS

Note: Parity is always Enabled

CONNER CP30104H

The drive has one set of jumpers labeled C/D, DSP, E1.

Single Drive = C/D Jumpered
Master = C/D and DSP Jumpered
Slave = No Jumpers Instalied

E1 = Not used.

JUMPER E1_
osp
T

224 Hard Drive Bible

CONNER CP30084E

The C/D jumper is used to determine whether the drive is a master (drive C) or slave (drive D).
The drive is configured as a master (drive C) when jumpered and as a slave drive (D drive) when
not jumpered.

HDA CONNECTOR

J5
LED DRIVE CAPABILITY

LED
CONNECTOR

CONNER CP30104

The drive has one set of jumpers labeled C/D, DSP, E1.

Single Drive = C/D Jumpered
Master = C/D and DSP Jumpered
Slave = No Jumpsrs Installed

E1 = Not used.

HDA CONNECTOR

LED DRIVE CAPABILITY

JUMPER

[

Et E%F €3
€2

% & &

= PIN(e): 07680-xxx, 03780-10¢

1l = PIN(e): 02730-001,-002

Ilt= P/N(e): 02730-008 ﬁ;’g
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CONNER CP30124

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.
The ATA/ISA jumper is used when when daisy-chaining two drives. If another manufacturers
drive is being connectel to the conner drive, you may need to install this jumper.

HDA

ATAISA oD

S s CONNER CP30170E

E1, B2 and E3 arc used to select the SCSIID. The drive is shipped as ID 7, with all three jumpers

installed.

The following table describes the SCSI ID:
SCSIID Jumpers instailed

None

a\mhww—aa
et
B
8

J2, Pin 1
40-Pin Task File p
interface
2 £CSI TERMINATORS

Js
Standard 4-Pin
Power Connector

SCStID
JUMPERS

CONNER CP30174E

The C/D jumper is used to determine whether the drive Is a master (drive C) or slave (drive D).
The drive is configured as a master (drive C) when jJumpered and as a slave drive (D drive) when

not jumpered.
o connezron CONNER CP30200

‘There are thres jumpers availabel for configuration; B1,E2, and E3 are used to select
the drive SCSI ID. The following table definies the settings. Note: SCSI parity is always

JB
LED DRIVE CAPABILITY

enabled.
“The foltowing table deflnes the acttiogs for jumpers B1, E2, ond B3:
Jumper _Options
EL 7] E3 SCSIID
OUT OUT oUT
™ ouT out 1
out IN out 2
N IN out 3
our out N 4
IN our N 5
our N N 6
N N IN 2

Delay Spin: A jumper In the EA locaton, disables spin Up on power-on. Disabling spin up on

lication of power can also bs ensbled by settting the DSPN bit in MODE SELECT page 0.
E4 DSPN Result

N o Spin Disabled
J7 N 1 Spin Disablled
LED ouT 0o Spin up onpower on
CONNECTOR ouT 1 $pin Disabled
SCSI PARITY
SCSI pazity in always enabled in both directions.
Spindle HDA Canneotor
8yno
LED Oriver

E6 scel
Enable Terminators
TERM PWR

i‘\"

SRR
‘.
E1-E4
808) ID Jumpers

42, Pin 1

Ja,Bin 1 80 Pin §C8I

Power
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CONNER CP3024

There are four jumper options available for configuration: *HSP, C/D, DSP,
and ACT.
The following table shows what the jumper settings should be for various
system configurations.

Single Drive = ACT and C/D Jumpered

Master Drive = C/D and DSP Jumpered

Slave Drive = No Jumpers installed
* Note: HSP is not used.
DOS Drive Type=2

HDA CONNECTOR

CONNER (P3040

There are four jumpers available for configuration. Three of these jumpers, E1, E2, and E3 are used to
select the drive's SCSI ID, installing E4 disables parity. The following table defines the settings

for jumpers E1, E2, and E3:

El [ B E3 SCSIID
ouT ouT ouT 0

IN our our 1
our N out 2

IN N our 3
our outr N 4

N our N s
our N N 6

N N N 7

LED Drive

50 Pin SCSt

43, Pin1
Power
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CONNER CP30204

The C/D jumper is used to determine whether the drive is-a master (drive C) or siave (drive D).
The drive is configured as a master {drive C) when jumpered and as a slave drive (D drive) when

not jumpered.
DSP & §8:This pair of jumpers determines the signals on pin 39 of the interface connector.
dumper
DsP__ S8 Action | Jumper
[~ |~ spide synchronization signel dlsabled on pin 39, E1 | Disable Spin Up undl
X - activity LED signal available on pin 39. command received
= Mustbe in place for CAM /ATA dives. E2 Not usad
~spindle synchroizalon signal enabled on pin 39, E3 | Notused
X_{ - activity LED signal disabled from pin 39,
- pin 39 floating.

CONNER CP30254

The C/D jumper is used to determine whether the drive is a master (drive C) or a slave

(drive D). The drive is configured as a master, when jumpered, and a slave when not jumpered.

The ATA/ISA jumper is used when daisy-chaining two drives. This jumper may have to be removed
when this drive is used together with older (Pre-ATA) drives.

ATAASA
Jumper

40-Pin Task File
intertace

Je
Standard 4-Pin
Power Conneclor
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CONNER CP3044

There are four jumper options available for configuration: *HSP, C/D, DSP,
and ACT.
The following table shows what the jumper ssttings should be for various
system configurations.

Single Drive == ACT and C/D Jumpered

Master Drive = C/D and DSP Jumpered

Slave Drive = No Jumpers installed

* Nots: HSP is not used.
HOA CONNECTOR

LED DRIVE CAPABILITY

7~ J2, Pin 1
40 PIN
TABK FILE

INTERFACE

CONNER CP30544

<D

Up to two drives may be dalsy chained together utilizing the 40 pin Task File connector. The
maximum cable length is 18 inches. In order to install more than one drive, it is necessary to set
a jumper option, The C/D jumper is used to determine whether the drive is master (drive C) or
slave (drive D). The drive is configured as a master (drive C) when jumpered and as a slave drive
(D drive) when not jumpered.

DSP & S8 This pair of jumpers determines the signals on pin 39 of the interface connector.
. __Functon___|
|OfF 188 Action Jumpw ATAICAM | Non-CAW
~Bpindin synchronizaton sine! disabie on pin 89 BlockA ] oUT’ W
X -hoitvyLED i Block A B} OuT ]
~Spindia synohronizetion signal snable on pin 39 Biock A E4 out IN
X__| -ActvhyLED 3. BoX A & W BUT
P10 38 fokling. SR A 6 ] oUT
oy | Dok A G N ouT
| BokA N ouT
| BlookB | ATMISA W GOt
JUMPER BLOCK A
€8 E2
e b
""&p‘l‘nB amate

Power Connactor

HDA
and [==1 K

0 ©

LED Orive = 2, fn
Capablity E Task Flle
- - Interface
ATA/IBA N 1
c/5 N‘ A
(Anemnate to P\ Yo 4——J4, Pin 1
Ju‘mpnr Blook B) o k2 3" ’. () T’J SR 4+Pin Power
%  DASP on pin 39
3o Bpin on ©/® gain Synoon pin 99
ATA/18A
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CONNER CP30540

SCSI Bus Address
There are three jumpers available for configuration of SCSI ID: E1, E2, and E3. The following
table defines the settings:

SCSIBus _ Addresses”

E20E2 EJOE} SCSLID
ouT out o
ouT ouT 1

N outT 2
IN out a
ouT N 4
ouT N s
IN w 6
N N il

*Use either but not both : El to B3 or OE1 to OE3. The OE header is not installed on drive
configurations with a LED on the PCBA.

Disable Spin: A jumper in the E4 location, disables spin up on pewer-on. Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page ().

[E4 | Disable Spin on Power on T ]

[Es ] Termi on 1 0Es
TERMPWR
Output
Enable

HDA Connector —__ |

Spindie
Sync ~~.
LED Drive J2,Pin 1
> | s0.pin SCSI
°E'\ * |«—4.Pin1
oF3 4pin Power
oms——%
/ of
Alternate
LED
Drive

CONNER CP3100

There are six jumpers available for connfiguration. Three of these jumpers, E1, B2, and E3 are
used to select the detve's SCSI ID, while E4 (installed) disables parity. Jumpers E5 and E6 are
used to enable either the spindle synchronization signal, or LED, respectively.

The following table defines the settings for jumpers E1, E2, and B3

1 B2 E3 SCSIID
OUT oUT out 0
N oUT ourt !
OUT IN ouT 2
N N ouT 3
ouUT QUT N 4
N ouT N 5
ouT N N 6
N N IN z
J3 POWER PIN ASSIGNMENTS J4 FACTORY TEST PORT
SIGNAL PINNO. SIGNAL PINNO.
+12v 1 4+ BV 1
@GND 2 LED/SYNC 2
QND 3 UNUSED *14
+BV “
HDA CABLE
8CSI D JUMPERS
USER SUPPLIED
JAPINT |
! I
! |
! |
! |
JAPINZ J
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CONNER CP3104

The jumper optlons available are:
Single Drive = ACT and C/D are Jumpered
Master Drive = C/D and DSP are Jumpered
Slave Drive = No Jumpers Installed
-HSP, is not used.

HDA CABLE

PIN

SERIAL IN/OUT LED DRIVE é%NNECTOR

CAPABILITY ‘—\

c
[= o m]
a0
=0 4
3
2
POWER 1
DETAIL A
The jumper options avallable are:
Single Drive = ACT and C/D are Jumpered
Master Drive = C/D and DSP are Jumpered
Slave Drive = No Jumpers installed
-HSP, Is not used.
HDA CABLE
—\4 40 PIN
SERIAL INJOUT LED DRIVE CONNECTOR

CAPABILITY —-—\

4
3
2
1

DETAIL A
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CONNER CP31370 BAJA 5CSI

SCSI Bus Address
There are three jumpers available for configuration of SCSIID: E1, E2, and E3. The following
table defines the settings:

— SCS1Bus _Addresses*
EWEL EVOEY SCSITD
ouT ouT

ouT ouT 1
IN ouT 2
N out 3
out IN 4
out N s
™ N 6

m

N 7
*Use either but not both : E1 to E3 or OE1 to OE3. The OE header is not installed on drive
configurations with a LED on the PCBA.
Disable Spin: A jumper in the E4 location, disables spin up on power-on. Disabling spin up on
application of power can also be enabled by settting the DSPN bit in MODE SELECT page 0.

E4 Disable Spin on Power on
ES Terminators on OES

TERMPWR
Output
Enable

) ——— L G S
A4

HDA Connactor

\.E -

Spindle

o \

J2,Pin 1
LED Drive —_3 n

4 50-pin 5CBI
«—J4,Pin1
4-pin Powsr

CONNER CP3200F

‘There are three jumpers availabe! for conflguration; E1,E2, and E3 are used to select
the drive SCS1 ID. The following table defines the settings. Note: SCSI parity is always
enabled

The following table defines the settings for jumpers B1, E2, and E3:

Jumper Options

El H—L_L E3 SCSIID
OUT OUT OUT [

IN our ouT 1
out N ouT 2

™ N ouT 3
ouT ouT IN 4

N ouT N s
out N N 6

IN N IN 7

TERMINATORS

JIPIN 1
SERIAL INOUT
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CONNER CP3204F

The CP3204F has two jumper options, DSP and C/D The jumper configuration is as

follows.
Single Drive=Jumper C/D only
Master Drive==Jumper C/D and DSP jumpered
Slave Drive=No Jumpers installed.
APOYEn s CONNER CP3304
J2PIN1 MUPINY PN SIGNAL
40PIN TASK FILE INTERFACE POWER 1 Hav
2 GND co
: The C/D jumper Is used to determine whether the drive is a master (drive C) or slave (drive D).
The drive is configured as a master (drive C) when jumpered and as a slave drive (D drive) when
not jumpered.
DSP & 88 This pair of jumpers determines the signals on pin 39 of the interface connector.
Jumper
DSP 88 Action Jumper
- spindle synchronization signal disabled on pin 39. E1 Disable Spin Up untit
X - activity LED skgnal available on pin 3. command received
- Mustbo inplace lor OAM/ATA dves. | | E2 | Notussd
- spindie synchronization signal enabled on pin 39 E3 Not used
X_| - activty LED signal disabled from pin 39.
-_pin 36 floating.

Spin8Sync

J2, Pin 1
40 Pin AT

J4, Pin 1
Powsr

CONNER CP3360/CP3540

‘There are three jumpers available for configuration of SCSI ID: E1, E2, and E3. The
following table defines the settings:
Jumper

P E. CONNER CP3364

Delay Spin A jumper in the E4 location, disables spin up on power-on. Disabling spin up on

The C/D jumper is used to determine whether the drive is a master (drive C) or slave (drive D).
application of power can also be enabled by setting the DSPN bit in MODE SELECT page 0.

The drive is configured as a master (drive C) when jumpered and as a slave drive (D drive) when

not jumpered.
& DUPN Reautt DSP & 68 This palr of Jumpers dstermines the signals on pin 39 of the interface connactor.,
In 0 Spin Disabled Jumper
In 1 Spin Disabled DSP__ 88 Action Jumper
Spin up on Power On - spindle synchronization signal disabled on pin 3. E1 Disabie Spin Up unti
Spin Disabled X - activity LED signal avallable on pin 39. command received
- Mustbe inplace for CAMATAdives, | | E2 | Notueed
~ apindle synchronization signal enabled on pin 39, E3 | Notused
X_| - actity LED sgnal dissbled rom pin 30.
- pin 30 foating.

TERMPWR 8C8I Tomination

J2, Pin 1
60 pin 9GS!

J2, Pin 1
40 Pin AT
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CONNER CP340

Thete are four jumpers available for configuration; three of the jumpers, E2, E3, and E4
are used to select the drive's SCSI ID, while E1 (installed) disables parity. The following
table defines the settings for these jumpers.

(2010 defines e setlings 1ot tese jumpers,

E2 E3 E4 Device
our ouT our 0
IN ouT ouT 1
out N out 2
IN IN ouT 3
ouT ouT N 4
N ouT N 5
ouT IN IN 6
IN IN N 7
J4 FACTORY TEST PORT
SIaNAL FINNO.
-+ BV 1
LED/SYNC 2
UNUBED 314 HDA CABLE

§C8! ID JUMPERS

50 PIN
SC8I CONNEGTOR
PIN 1

| sa rowen pin AssiaNMENTS

| siaNAL PINNO.
+ 12V 1
QND 2
GND a
+BV 4

CONNER CP3544

cD . .
The C/D jumper s used to determine whether the drive Is a mastar (drive C) or slave (driva D).

The drive is configured as a master (drive C) when Jumpered and as a slave drive (D drive) when
not jumpered.

DSP & S5 This pair of jJumpers determines the signalis on pin 39 of the interface connector.

Jumper These jumpers only apply to PCB P/N 09400-
D8P 88 on pin 001
X “DASP signal avaliable
- getivity LED avallable Sumier

€6 | ISA- DMAEN on JZ, pin 21
X[ - spindie synchronization output o |sA-nMAnoouJa.‘::|ze
- agtivty LED disabled €8 | ISA-DMACK anJ2,pin 27
open E¢ | ATA-IORDY on J2,pin 27

Jum) E10 ATA - Spla S8yno on J2, pin 28 (remove
E1 Disable spin-up unti command receivex
E2 Not used El1
E3. Not used (spare jumpat retainer) E12

uniees spin sync Is used)
ATA - DMACK on J2, pin 29
ATA - DMARQ on J2, pin 21

J2,Pin1
40 Pin AT

44,Pin1
Power
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CONNER CP3504

CcD

The C/D jumper is usad to determine whether the drive is a master (drive C) or slave (drive D).

The drive ls configured as a master (drive C) when jumpered and as a slave drive (D drive) when
not jumpered.

DSP & $8 This_pair of Jumpers determines the signais on pin 39 of the interface connector.
Jumper
DSP_ 8§ Action | Jumper

- spindle synchronization signal disabled on pin 39. Et Disable Spin Up unti

X - activity LED signa! avallable on pin 39. command received
- Must be in place for CAM /ATA drives. E2 Not used
- spindie synchronization eignal enabled on pin 39, E3 Not used

X_| - activity LED disabled from pin 39.

- pin 39 floating.

J2, Pin 1
40 Pin AT

DIGITAL DSP3000 SERIES

FRONT VIEW (BEZEL END)
FAULT
LED OPTION (43)

TERMINATION Il '-
HEADER

BOTTOM VIEW

. OFTION (J3) @

»
Busy
TED
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DIGITAL DSP5000 SERIES

SCSI 1D ~ DSP5300W/5350W/5400W

OPTION
?NNEC'OR
- DIGITAL DSP5200
SCSIHD JUMPER LOCATION REAR VIEW
PINS74 PINSSS PINSI4 PINS 12 Power Option
0 [ 0 0 Connector 21 C°"“°°‘°’ 1 Note: Pins 21 and 22 on
1 o 0 0 1 o DSP5350 only
2 0 o 1 0 ‘
3 0 0 1 1
4 0 1 0 0
& 0 1 o 1 i 12
s p 1 1 ° Pins 56 3,4
7 0 1 1 1
g : g g (1’ 1D JUMPER SETTINGS
10 3 o 1 0 SCSIID Pins56 34 1,2
1 1 1] 1 1 0 a =} o
2 1 1 0 0 g @ o
18 1 1 0 1
14 1 1 1 (1 1 8 8 B
15 1 1 1 1
2 -
0% JUMPER NOT INSTALLED 3 s B i
1 = JUMPER INSTALLED
4 B s 8
5 | IR
8 10
© nnn

DIGITAL DSP5350

REAR VIEW
Cof:nector 21 anmmg;; Note: I;lg% ;4‘:135 %ngn 2; on
GRS FUJITSU M22465A

Pins56 34 1.2
On the M2246SA model, parameter settings are made

ID JUMPER SETTINGS ' with jumpers between pairs of pins on terminal strip
SCSIID Pins 56 34 12 CN105. The figure below shows the location of
0 g g 8§ CN105 as you see it when you flip over the drive,
identifies the purpose of each pin pair, and shows
1 B 8 1 whether a shorting plug is installed at the factory.
2 g 0 &8 Read the descriptions to determine whether the
. factory settings are correct for your system,
3 B8
4 I ! a Resorved Arbitiation
m\ -
5 8 /
Diive 10
Diagnostic
6 . l E \l’lilir;é’
A NN |

I

Terminal strip CN105-M2246SA
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FUJITSU M2249SA

Synchronous Data
Tmnlhr
'”\ Dhgmﬂc

51234 se7s

FUJITSU M2247/M2248/M2249SA

Short plugs are inserted as follows when shipped from the factory.

CN3:  Between 11and 12, 13 and 14 DIP switch-M22495A
SNEHEY. Doeveen by Drive 1D
" Between 15 and 16 “This setting determines the ID by which the host
The following settings are model specific. adaptor identifies the dpn;l;s You maklneal ﬂwuisetgll\llglos
with the first three pin on terminal strip
Rl sehboid w0 (M2246A) or with the first three toggles on the DIP
No short plugs between 11 and 12 or 13 and 14 : M2247 m (MZ:’.;i‘i)iSh;A‘?l g‘;le table shows the settings and
[ O s 270 N\ Drive Pin pairfto .le
| o Pomee Connctr D 1 e, 3
\_.J. — ——————
0 OPEN OPEN OPEN
6 2 1 SHORT OPEN OPEN
2 OPEN sagm“ 8;@
16 210 2 15 1 3 SHORT SHORT
- 4  OPEN OPEN SHORT
T Intrtucs Consocior 0 13? 5 SHORT OPEN SHORT
' HESTA 6 OPEN SHORT SHORT
! 7 SHORT SHORT SHORT

(Gl s

Location of check terminals and setting circults

FUJITSU M226xS

|-—-— Power connector (CN2)

: P SCS1 connector (CN1)

SC81
terntinating
resistor

FUJITSU M226xH

CNH4
IDZ CNH1
15 t
abdy
o T —/ o i1 o
|} Power connector (CN2) HE::“ 12
t + D
Ld 16 2 CNH2 D
r=- 14 9
[ 13 2 1e 15 16
HE
[ SCS! terminati 5l5
| terminaf
E E ing 1 2030
[ The Setting Terminals and Terminating Resistor (M226xS)
¢ SCSI connector ChH1
I (CND :: ;
1 1 CN.’
i V crmal [
;_ 4 I:]cnm D
g CNH4 16 16
,D.,

The Setting Terminals and Terminating Resistor (M226xH)
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FUJITSU M226xS/H

13 11 9 7 § 3 1
Doooooao o |
ooDoDoOoOo L

14 12 10 8 6 4 2

(o]

Binnnrnia g |

1 M226xH, the setting terminal
(CNH4) exists between CN9 and
CNS3. Pin assignments of CN9 and
CN3 are the same as M226x8's

311 9 7 5 3

nnpananan
DlDlD'DID‘DlD
0

14 12 10 8 6 4 2

M I l——Sv.arl,/smp offline self-diagnostics
(User setting inhibited)

Enable/disable Read-Ahead cashe feature
E ble SCSI time itoring feature
SCsIID

Setting Terminals CN3/CN9

hle/d;

FUJITSU M2611T/M2612T1

l—" ——— RQI4/RSVD switch
POWER r SLV/ACT
Connector,
! n® @0 Q
|E =" B] swi
ﬂ EEEE DI sw2 Eommactor
KX «v D
I/F
Connestor nocm
! [ e JOCHRDY output
Write-protect
msonmensn | detve/2-drive
MASTER/SLAVE

© CSC 1996
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FUJITSU M226xS/H

4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
OEQQEE@ ollolollo]lo]lo]lofiol
] L] L - - - -
L'J Cljeljelele O] 9 9
79lll315 1 ’IQIIISIESh
s R ] ynchro-
L SCSI time L nous mode
monitoring| transfer
UNIT Mede 3104 MB/s
ATTENTION transfer
report mode SCS[ bus parity
= User setling disabled Motor start mode
PER defauit value
LED display requirement MODE SELECT parameter rounding
proceas report.
Message mode
INQUIRY data
CNH3 |CNH4
2 4 6 8 10 12 14 16 2 4
ollo]lo o ofo]o o [ol[o]
I L]
olcio o opjlo © ©lle
1 1 3

3 5 7 9 11 1316

o

L User setling disabled
Drive type (%eer chan&‘e disabled)
i

(gotl.m at sl
M2263S:
User setting disabled

L 8CSIL l.ormm&mng
resistor power

ment differs

ng on the IDD model t;

x are indicated in m:u figure.)

Setting Terminals CNH1, CNH2, CNH3, and CNH4

FUJITSU M265xH (REV. 02)

Pectory we oaly
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FUJITSU M265xHD

FUJITSU M265xH (Rev. 03)

tator Panel Connecsor ORBECHO
Z Ope SCSl‘kmLuuhn Power prur C ’

Jumper Settings| *

= BN +
= T
()

s
-\
‘P'““‘"s"‘c"””':\ Spindle Syne Termination Jompers

M245xH interface PCA (Revision 03—)

HITACHI DK514C

.___
a

| S———
1z

“ i
ter

FUJITSU M265xS (Rev. 03)

iz
LSTAE

The terminator of the DK514C must be removed exoept for the last drive of the daisy-chain.

1) SCS1ID setting jumper (JP292 Bita 2°-2°) 2) SCSI bus parity jumper (JP292bit2')  Note: 0 Jumper plug installed
P92 1: Disables SCS! bus parity 1= Jumper plug removed
"ot 808D Jumpere 0: Enables SCSI bus parity
* T2 ecerow
2 :|S(351 1D Jumpers o 3) Terminator power on/off jumper (JPL98 bit 2¢)
2 7
" ...SCSl bus r i
2 parity jumper 2 + SV source for terminator is supplied from the SCST bus or the controller
3 3
Pactory use only 2 "
2
A - (BB - 5V source for terminator i supplied anly from the controller (defaulf)
Spindis Syno Terminstion Jumpers :
Spiadie Sync Connector Shipped with IDH =0 B Jumper installed [ User changesble (Green Jumper)

M265xS {ntecfacs PCA (Revision 03-)
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HITACHI DK515 (PcB REV.0)

LI [
L | »

« Write Protect
JP224
» Terminator SwitchI § n
TM223
*Terminator Module

14

IP281 %

* Terminator Switch I . 1

p282 [:1: SO il

+ Synchronized Spindle Mode H-}:I{-E Il

* Motor Contro} [

o \ « Sector Length LJ

HITACHI DK515C

Spindle Synchronization J;zazm 1~4 $Stgnal connector)

Signal termination)
1P223 - 21~22 (Mode Setting Jumper)

10 9
$CSI_Control J
1 Firmware 21
[ L Py
Disk Contral
firmware S0 49
] Rev. Marking
Markmg IcP14~] n
[CH18~]
S 21
IP266 ’
([Imzn 1
-~ 1P248 |, =17 8
Oon't i
Change p223 ! 3 7
—\ 52932 ] L.
1223 P/K Rev. Marking
2423222120 Lt~
9 1 17
10 2
| L waine GND [Tt Master Clock
~$P Synch 20 (NO 1T for Spindle
e 2 GND[ | || D0  synchronization
~Motor Start/Stop o2 []] ”

~Don't Change

© CSC 1996
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HITACHI DK515 (PCB REV.1+)

(408) 743-8787

S
[ ]

Jp21 3\-
* Drive Address OOO

+ Write Protect
Ja JP224
* Terminator Switch I 5
TM223
*Terminator Module
JP28 l

* Terminator Switch II

Jp282
« Sector Mose Select
» Synchronized Spindle Mode
* Motor Control

b

1

: Sector Length L
HITACHI DK516C
] oy

SCS1 Intorface

'ﬁ{n T (toward drive)
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HITACHI DK517C-37

llIDCONNIﬂIDN

$HNDLE SYNCHRONIZATION {
MOTOR AUTO STAAT
T3 PANITY

»
1
HE
[WAITE PROTECTED

B w TERMINATOR (3£51) "1
g {ﬂ-_ )
T— e

wor
Fig. 2-7 Jusper Locations (st the shipsent) -

Notst *1) The terminator of the controllar other
than the Yass drive of SCS1 Daisy Chain must b3 removed.
*2) The tevainatdr for Synchronized Spindia optien.
t Jumper ot the smrnt
s User changeable (Sreen Jumpar)
Shaat Ko.24-2.

.3

~4)

HEWLETT PACKARD 9753xS/T/D

oc Frame Optians sCSH
Power Ground Connector Conneator
42y (43) (94) (CIN)

ey

N ot

Packs

236 Hard Drive Bible

C%Fm VOLTAGE TopTioN SETTINGS
0 = Open, 1 = Short
; 12V OC #5%
T
H Y TR PIN t: Resarved (Normaily shorted)
" 3v OC 3% PIN 2: Drive initiation of SOTR message
O = inhidit Initiotion of SOTR mesyage
T TRIVE 1 = Enabie initiation at Power On and RESET
]
PIN 3: Parity

s 8 7 ADDRESS 0 - Parily checking is disabled
0 0 0 ] 1 = Parity checking is enabied
FE ) PIN 4: Auto spin up
] 1 1 3 0 = Drive witl not spin up unti! host sends
1 ] ] 4 start unit commana
: ? ¢l’ g 1 = Orive wiif automatically spin up on power on
1 1 1 7 PINS 5-7: SCS} address

HEWLETT PACKARD 9753xE ESDI

/ADDRESS
S 4

gueEd

TERMINATOR
CWV‘IOI, e 23 g ‘

o
SEGMENT 1: POMER-UP OPTION
9 = EBIN-E &% SRS
SEGMENT 2: AGORESSIVE SEEKS GPYION

LEE4
SEQUENTS 3-5: ESDI ADDRESS

SEGMENTS
[oemeits T ppurss

T

ORIVE RESPONDS AS ADDRESS 1.
* THIS POSITION |$ USED FOR MANUFACTURING.

HEWLETT PACKARD 97556/97558/97560

Cnr';\s:s‘w' NOTE PN 4 Fv‘?t:ﬂ
AT
WRITE
PROTECT
A J MASTER
o S| SLAVES

321

g ; e T

- ]
\""""Jﬁ" L @0

Pag L-—WJ —_
SNGLE ENDED DRIVES. 3 PACKS SRR QoshE'ss A
OWFFERENTIAL DRIVES Nat msiolied n
POWER Sm(":.
PN VOLTAGE
1
2
1
-

S_DENAI. SPECIICATIONS

standord oroauct
12y 0C 5%

12V RETURN
4V RETURN
SV DC 5%

- SLAVE SYNC . HASTER SYNC

H
—LJ- 05 usEC mn
%992 « 003 MSEC

R

0992 . LUy mEC

POWER CONNECTOR BOTTOM VIEW ,

OPTION PIN-SETS
(REFER TO TABLE 2-1

SDTR tNITIATION ‘

UNIT ATTENTION

TERMINATOR +SV SOURCE
SYNC SPINDLE SIGNAL RQUTING
RESERVED MUST 8E OPEN

ANDRESS
WRHE PROTECT

SYNC SPINDLE
SCSI CONNECTOR

Interface Cannectors and Option Pin-Set Settings
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HEWLETT PACKARD C2244/45/46/47
NARROW DIFFERENTIAL

SYNC SPINDLE SIGNAL SPECIFICATIONS

MASTER SYNC

Ao | il

n 111 003 mSEC

SLAVE SYNC

il

1411 + 003 mSEC

RESE®
(MUST BE OPEN)

SCSI-1/SCSI-2

OPTION PINSETS

1-WRITE PROTECT
2-UNIT ATTENTION
3-3DTR

4-PARITY
5-AUTO-SPIN-UP
7-SYNC SPINDLE
8-RESERVED

10
11>SCSI ADDRESS
12

CONNECTOR

Scsl
CONNECTOR
Narrovy, Differential: interface, Addreas and Option Connectors

HEWLETT PACKARD (2244/45/46/47
WIDE DIFFERENTIAL

SYNC SPINDLE SIGNAL SPECIFICATIONS

SLAVE SYNC

:IJ; USEC min

11 1 003 mSEC

%ESERVED
(MUST BE OPEN)

SCSI1/SCSI-2

MASTER SYN(

b 1T

1! M s 003 MmSEC

OPTION PINSETS

1-WRITE PROTECT
2-UNIT ATTENTION
3-SDTR

4-PARITY
5-AUTO-SPIN-UP
7-SYNC SPINDLE
9

ﬂscst ADDRESS

12

CONNECTOR

SCSI
CONNECTOR

Wide, Diiferential: rl oy

and Option C:

@© €€ 1004
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HEWLETT PACKARD C2244/45/46/47
NARROW SINGLE ENDED

SYNC SPINDLE SIGNAL SPECIFICATIONS

MASTER SYNC

1 LGO uSEC min

NN « 003 mSEC

SLAVE SYNC

1 LOS USEC min

1111 4 003 mSEC

OPTION PINSETS

1-WRITE PROTECT
2-UNIT ATTENTION
3-SDTR

4-PARITY
5-AUTO-SPIN-UP

TERMINATOR ENABLE

RESERVED
MUST BE OPEN

7
8)s,YNc SPINDLE

0
....... 11>sc5| ADDRESS
TERMINATOR L 12
POWER

POWER
CONNECTOR
SCSt
CONNECTOR

FRONT VIEW

11345 76 0Nz
20 BT
LED

Narrow, Single-Ended: dress and Option

HEWLETT PACKARD €2490A
NARROW DIFFERENTIAL

SYNC SPINDLE SIGNAL SPECIFICATIONS

MASTER SYNC

1 ,:130 uSEC min

9375 « 003 mSEC

SLAVE SYNC

:] LOS USEC min

9375 + 003 mSEC

Lo 5 o]1 - RESERVED
o o|15 - RESERVED
POWER o o1 - RESERVED
CONNECTOR o ol13 - WRITE PROTECT
o ©|12 - UNT ATTENTION
o o1 - SDTR
o ©o[10 - PARITY
o o|9 - AUTO SPINUP
o o0{8 - KEY
o ol7-N/C
o ©]6 - SYNC SPINDLE SIGNAL
¢ ©}5 - KEY
o ©|4 - RESERVED
REAR VIEW ° o3 _ UNIT SELECT 3
OF DRIVE o ol uniT SELECT 2
[° °11 - UNIT SELECT 1

Narrow, Differential: Interface, Address and Option Configurations
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HEWLETT PACKARD C2490A
NARROW SINGLE ENDED |

SYNC SPINDLE SIGNAL SPECIFICATIONS

SLAVE SYNC

:] LOS uSEC min

9.375 + 003 mSEC

MASTER SYNC

1 Lmao uSEC min

9375 1 003 mSEC

REAR VIEW

OF DRIVE 3 - UNIT SELECT 3

2 - UNIT SELECT 2
1 - UNIT SELECT 1

LED o o]|16 - TERMNATOR POWER
o o|15 - TERMINATOR ENABLE
POWER o o1 - RESERVED
+ CONNECTOR o o]13 - WRITE PROTECT
o o|12 - UNIT ATTENTION
o o|1 - SDTR
o 0|10 - PARITY
© 0|9 - AUTO SPINUP
© 0|8 - KEY
© ©f7 - SCSI PIN 29
© ©16 - SYNC SPINDLE SIGNAL
© ¢|5 - KEY
© ©f4 - RESERVED
o o
oo
o o

Nairow, Single-Ended: interface, Address and Option Configurations

HEWLETT PACKARD 9-Pin Version

SINGLE ENDED DRIVES: 3 TERMNATOR PACKS
OFFERENTIAL DRIVES. Sockeln ond ferminciore

ot nglolled in
songard preduct
SONAL SPECICATIONS
SLAVE SYND MASTER SYNC
q LDSM‘\ l | J L!Mn“{:w i l
| | | ]
T tom . 003 mseC T 003 mSEC
POWER CONNECTOR BOTTOM VIEW
OPTION PN-SETS
AUTO SPIN UP
PARITY
SDTR NITIATION
e UNT ATTENTION
ADDRESS R TERMNATOR <5V SOURCE

SYNC SPINDLE SIGNAL ROUTING
RESERVED MUST BE OPEN

NOTE. Oplon pinsels r. e
wmper PIN 0360-2526,
Address prsels fequre
nmper PIN 1258-0209.

Narrow, Single-Ended, iniarface, Addrass, and Option Conneclors (§-Pin-est Version)

238 Hard Drive Bible

HEWLETT PACKARD C2490A
WIDE DIFFERENTIAL

SYNC SPINDLE SIGNAL SPECIFICATIONS

MASTER SYNC

:l ’:130 USEC min
le

9375 + 003 mSEC | LED

SLAVE SYNC

:l Lus.;ser min
le

9375 » 003 mSEC

REMOTE OPTION
CONNECTOR

AUTO-SPIN UP JZ

POWER CONNECTOR
OPTION
CONNECTOR

SCs|
pin-SET  CONNECTOR

REAR VIEW OF DRIVE

ACTMITY LED [owo] U/SEL 3
SYNC. SPINDLE [owo] U/SEL 2
OPEN CONNECTOR [ono] U/SEL 1
OPEN COLLECTOR [0=0] U/SEL 0

WRITE PROTECT [000] +Svdc
GND [owo] RESERVED

[Zeess]]

Wide, Ditferential: Interface, Address and Option Configurations

HEWLETT PACKARD C3010 12-Pin Version

OFEERENTIAL DRIVES. Mol inslofied «
stongard product

SYNC SPINOLE SIGNAL SPECEICATIONS
RASTER SYNC

nm e 0¥ ASEC

OPYTION PIN-SETS
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IBM 0632

Subsyatem Interface Connector (J3)

The subsmm Inlor'nu cconnactor {43)* aliows direct communications between a ltbrary
The interface connector (J3) also

allows sstiing ol varlous options through a remotely mounted swilch cabled to the connec-

tor. Tha pin assignments are shown below.

ma R
Pl 20
t~Pia 19

o [

N
Pia  Signal Name Deftnition

] LI8 Interface Bject Instructs the drive (o gject the media, Driven active low by
the subsystem and pulled up to 3 volts by the drive.

z TED Pipe Representa the drive front panel activily Indicator LED.
Actlve low signal,

3 PWRDNREQ Instructs the drive the cach
(transfur data from the write cache to the media), Driven
active low by the subsystem and pulled up to 5 volts by the
drive.

3 L1B Interface Busy Tndicates drive activity during cartfdge insertion, spin-
down, and removat. Driven active low by the drive and
pulled up 10 5 volts by the sussystem (220-ohm resistor).

5 SCSITERMPWR ‘Conngrts to the ssme pin a3 the SCSI connector
TERMPWR signal,

6 SCSI TERMPWR SRC Supplics +5V AC source voltage throught Isalation diode
for TBRMPWR. Connecting Pin 6 to Pin 5 enzbles the
SCS1TERMPWR signal.

7 Tot Conneeted Not connected to fhe di lect

8 Feserved for Mig, Reserved for manufacturer's use. Should not be connecied.

9 teserved for Mfg. Reserved for manufacturer's usc. Should not be connecied.

10 CART_INDRIVE Indicates o canridge has been inserted into the drive.
Driven by active low by the drive and pulled up to 5 volts
b d'le mhszitbm 220 ohm resistor).

I SubReser cme rive to perform a hard reset.

17 Heserved for Mig Rell:rved for manufacturer's use. Should not be connected.

bE) ¥CST Panity Di: ETE Disables SCSI parity on tho drive, Driven by aclive low by
the subsystem and pulled up to § volts by the drive,

14 LIB Interface Spin-down Instructs the drive 10 spin-down the medls. Driven active

tow by the subsystem and pulied up to § volts by the drive.
5 SCSIID2 SCSIID select bit 2. Driven active low by the subsystem
and pulled up 10 5 volts by the drive.
18 Tiescrved Tor Mig. eserved for manufaciurer’s use. Should not be connecled.
i HCSTIDT 'SCSTID select bil 1, Driven active low by the subsystem
and pulled up to 5 volts by the drive.

18 SCSITermination Disable _ Disables SCSI termiination by the drive.

T SCSID0 SCSIID select bit 0, Driven active Tow by the subsysiem
snd puiled upta 5 volts by the drive.

20 Ground Ground.

IBM 0632 (Continued)

Feature Switches (J5 and J6)
(

Toature Swiidhes
Al-Al0

SCSI TERMPWR signa! is disabled.
SCSITERMPWR signal is enabled,
Rescried o Manulcuecs Ui (O e s I el ot Tong e,
Og® __ Required setting {SCSI resst se1).
A8 o SCSI Parity is enabled.
~On__ SCSI Parity s disabled,
A9 o rved.

3
vallth Sﬂlinl Dexcription
Wille Cuhe disibled (WCE=0) is defulxh mode.

B2 O Deive niomal use i ensbled
On____ Drive intemal trace s di
B3 OF  Permit SCSI eject request.
On_ Inhibit SCSI eject request.
B4 0f"  Write Cache is supported for Write commands only.

On che is supported for Writs and Write Verify commands.
BS [ ‘Writs Reordering [s enabled when Write Cache ia enabled (when WCEa]).
I Weite Reorderind Is disabled.
B O Reserved.
—0On_ Repervad,
BT O Reserved.
On___ Reserveg,
BS o+ Reserved.
____On_ Reserved.
O Reterved.
Reserved,

——Qn.
BIO O Reserved
On Reserved.
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IBM 0632 (Continved)

8CBI Address Switch (J4)

The SCSI addreas of the drive can be selected using the 4-pasition address switch (J4) or

the subsystem interface connector (J3). The address is read at power up and when the

drive I reset. Ses the figure below for Ioc?n.o'r& and switch positions.
T

SCSI Adress Switch Settings
SCSI Drive Switch 1(ID0)  Switch2(ID1)  Switch3(ID2)  Switch 4
Address

Off (ingctive) Off (inactive) OfF (inactive) Not gonnected
On (active) Off (inactive) OFf (inactive) Not conpected
Off (inactive) On (active) Off Ve Not ¢onnecied.
On (active) On (active) Off (inactive) ot connectet
O (inactive) O (inactive) n (active) iot connected
On (active) Off (inaclive) On (uctive)
Off (inactive) On (activg) n (active) o1 conpects
On (active) On (active) On (active) t connected

‘The correct SCSI address must be applicd to the SCSI address switch or subsystem interface
connector while the address is read by the drive. The SCS1 address is read by the drive approxi-
mately 1,75 seconds after the power is applied to the drive or after a SCSI reset condition is
initiated. The address sctting must be applied to the switch or connector at least 1.5 seconds after
applying drive power until the drive is powered off.

The user should only use one SCSI address source, either the SCSI address switch OR the
subsystem interface connector, The other (unused) source.

The SCSI address switch is preset in the factory to SCSI address |

Feature Switches (I3 and J6)

15
Swiwh Selllns Description
Enable Unit Attention on POR/SCSI Resct.
Oll Feature Switch 2 Off:
Disable Unit Auention on POR/SCSI Resct for Apple-atiach,
Peature Switch 2 On:
Support Mode Sense/Select pages for DEC-attach, —
A2 or Peripheral Device Type in Inquiry data is X'07', Optical Memory Device.
On. Peripheral Device Type in Inquiry data is X'00', Direct Address Device.
A3 o Spin automatically on power-up or cariridge insert.
On No spin-up on power-up but spin-up on cartridge insert.
A4 o+ Porce verify on Write command is default mode,
. On__ Inhibit verify on Write command is defaltmode.
A5 on* Enable SCSI termination.
On Disable SCSI termination.

IBM 0662

Electrical Connector Locations - The electrical connectors are shown below,
conslsting of an option block, a SCSI connector and a power connector.

8C8I qu 1 Power Pin 1

]
Ne—— o

Eiectrical Connmotors (reer view) 80 Pin 8CSI

SCS1 Pin 1 Pov‘nvnni

lll t1foce e
Electrical Connectors {(rear view) 50 Pin SCS1

Pin in AO1
SMD Jumper Pin Locations (front view)

SMP .lump.f Pin Locations (front view)
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IBM 0662 (Continuved)

Qﬂ.'i'%“'nc o ST B

e T

[® (-

=]
5 | 6600000806669 o
O @@@@i@Q@@@@@ >

ll’llldnllbhl.!
um

= Not Connected
NOTE: Pine 1 & 2 do not exiat in 50 pin models.

Front Options Jumper Block for SMD Versions

BiO Bit1 Bit2 Address
off off off [
on off off 1
off on off 2
on on off 3
off off on 4
on off on 5
off on on [}
on 7

Address Dmmlnaﬂun for 50 Pin SCSI Models.*

!OO!
A2 AOY

LE LR Y

[NOTE: Pine 1 & 2 do ot exist in 50 pin meoxleis,

o LT —

Front Options Jumper Block for SMP Versions

IBM 31080

Power Pin 1

SC8I Pin 1

Etectrical Connectors {(rear view) 50 Pin SCSI

SCSI connector T Power ]
XSXN|
iﬁﬁﬁsﬁﬁ
Qeg g £ g %
Bottom of Drive

240 Hard Drive Bible

IBM 0662 (Continved)

Master
ouae 39 oy T
Thome PA g Bito | Bit2 |oode
Negotiatons Attentions | l
/g DOOOO®

P9990®

Bil1 | Bit3
3"' Enable SiL

fighve Smo
Bottom Options Jumper Block Rear Options Jumper Block
for SMP Versions for 68 pin models
Bit0 Bit1 Bit2 Bit3 Address
off off off off 0
on off off off 1
off on off off 2
on on off off 3
off oft on off 4
on off on off 5
off on on off 6
on on on off 7
off off off on 8
on off off on 9
off on off on 10
on on off on 1
off off on on 12
on off on on 13
off on on on 14
on 15

on on on
Address Determination for 50 Pin SCSI Models.”

IBM DBOA 2360

Drive Address
A jumper cable is at the Interf: to
the drive address.

Using Cable Selection, the drive address depends on the
condition of pin 28 of the AT interface cable. In the case when pin
28 Is ground or low, the drive is a Master. If pin 28 is open or high
level, the drive Is a Slave.

| Drive side
O O====e===0 0 O (‘) 40’
Jumper Position -1
Master O Oummmen= coo o 2
1 Drive side
T W AT
O O====m== 0000 00
N amper Qo 0000 OO0
Save @ | O Ocmmemcwm o
| Drive side
oo0——--0086b 88
Jumper Position - 3 0o 0000
Cable Selaction | O Ommmmm-m © 9 E

C abling
The maximum cable fength from the host system to the HDD plus
clrcult pattemn length in the host system shall not exceed 18 inches.

The AT signa) connector is designed to mate wih Dupont part
number 69784-044 or equivalent.

™
5

“a 19 4
0====0 0 0-===0 0 © O

Q====0 0 0O
) £20) 42 08

NOTES: Pin position 20 s left blank for securs connector Insertion.
Pin position 47 through 50 are used for drive addreas satting.
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IBM DBOA 2528

Drive Address
A jumper cable Is at the Interface connector to
the drive address.

Using Cable Selection, the drive address dopends on the
condition of pin 28 of the AT interface cable. In the case when pin
28 Is ground or low, the drive s a Master. If pin 28 is open or high
level, the drive Is a Slave.

| Drive side
(oI} o0 3 (‘) g
Jumper Postion-1 | oo :
[ m—— o
Master 09 o
|
723
No Jumpar °
0 0
Slavs g &8
| Drive side
oo 00dd 68
Jumper Position- 3 © o 00600
Cable Salection [, 09 E

Cabling
The maximum cable tength from the host system to the HDD plus
circuit pattemn length in the host system shall not exceed 18 Inches.

AT Signal Connector
The AT signal connector is designed to mate with Dupont part
number 89764-044 or eq|

Drive
L3 19 21 44
0===~0 Q0 O0==~=~0 0 0O
Q=m==O = O==um 00 00
43 {20). 4 25043

NOTES: Pin position 20 Is left blank for secure connector insertion.
Pin position 47 through 60 are used for drive address setting.

IBM DBOA 2720

Drive Addreas
A Jumper cable is avallable at the interface connector to determine
the drive address.

Using Cable Selection, the drive address depends on the
condition of pin 28 of the AT interface cable. In the case when pin
28 s ground or low, the drive is a Master. If pin 28 Is open or high
level, the drive is a Slave.

{ Drive side
o0 003856
Juinper Position - 1
Master O O===wemm0 O 9 ? [o]
{ Drive side
31 44T
O Q=======0 000 OO0
Notumper o 0 000 00
AN o
Stave 4.2 Na
| Drive side
O Q=== o o g 6 g g
Juimper Position - 3
Gable Selection Q O==m==ew=0 O ? cz)

Cabling

The maximum cable length from the host system to the HDD plus
circult pattem length in the host system shall not exceed 18 inches.
AT S

ignal Connector
The AT signal connector Is designed to mate with Dupont part
number 69764-044 or e

Drive
43 19 31 &4
O-~==0 0 O====0 0 O O
Qm=e-O 0-====0 0 0 O
A3 4.2

{20)
NOTES: Pin posttion 20 ls loft blank for secure connector insertion.
Pin postion 47 through 50 are used for drive address setting.
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IBM DBOA 2540

A Jumper cable Is avallable at the interface connector to determine
the drive address.

Using Cable Selection, the drive address depends on the
condition of pin 28 of the AT interface cable. In the case when pin
28 Is ground or fow, the drive is a Master. i pin 28 is open or high
{evel, the drive is a Slave.

( Drive slde
[o 2o} [ o] 54 g
Jumper Position - 1 oo oo Z Z °
Master ——— 00 o
| Drive side
3T 1 A AT
0 Or======0 000 0O
N ampor [l e] 0000 O
—————— [}
Slave S 2
| Drive side
oo 008l 88
Jumper Position - 3 oo 000
—————— [e)
Cabie Selection o9 H

Cabling
The maximum cable length from the host system to the HDD plus
clrcult pattem length in the host system shall not exceed 18 inches.

‘The AT signal connector Is designed to mate with Dupont part

number 89764-044 or equivalent.
Drive

“ 19 3 1 4 a7

Q===-=0 0 O==--0 0 O O

OmmeeQ  Qu== 0O O O O

s @0) 4 2 5048

NOTES: Pin position 20 Is left blank for secure connector insertion.
Pin position 47 through 60 are used for drive address setling.

IBM DHAS 2270

Driver/Receiver
The drives support single endad drivers and receivers.

Sonnsctor

The SCSI signal connectors is designed to mate with AMP part number
6-176136 or equivalent, Size and location of the mounting holes
compkly with MCC.

}

QQ--—======0 000 Q000
oY T — Lo T ] ©000
7837
8842

-IDY D2 -ID4 Device
J2PinNo. & 8 7 Address

g
§
§

open gnd  open 2
gnd gnd open 3
open open gnd 4

open gnd 5
open gnd ]
gnd gnd gnd 7

Gabling

The maximum cabla length from the host system to the drive is limited
to 6 inches with extemal 1K-ohm pull up resistors.

In cage that reslstors are equipped to
the interface lines, the cable length can be extended. The maximum
cable length depsnds on the condition of the various electrical
parameters of the interface.

Davice Address

The drive recognizes its device address, namsly SCSI D, with the
condition of -ID1, -ID2, and -ID4. The signal condition and the device
address are shown above.

Slgnal Termination
The drive does not ahve termination nor pull up resistars for SCSI
Interface.
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IBM DHAS 2405

Connector
The SCSI signal connectors is designed to mate with AMP part number

6-176135 or equivalent. Size and locatlon of the ing holes
compkly with MCC.
QO=========0000 0000
OOmmmcan=eeQ000 0000
7831
8642

-ID1 -ID2 -ID4 Device
J2PinNo. § 6 7 Address

open open open o
gnd  open open 1
open gnd open 2
gnd gnd open 3
open open gnd 4
gnd open gnd 5
open gnd gnd 6
gnd gnd gnd 7

Cabling

The maximum cable length from the host systern to the drive s limited
10 6 inches with external 1K-ohm pull up resistors.
In case that approp! 1 resl are
the interface lines, the cable length can be extended. The msxlmum
cable length depends on the condition of the various electrical
parameters of the interface.

to

Davice Address

The drive recognizes its device address, namely SCSI 1D, with the
condition of -iD1, -ID2, and -ID4. The signal condition and the device
address are shown above.

IBM DPRA 21215

A jumper cable Is available at the interf: to
the drive address.

Using Cable Selection, the drive address depends on the
condition of pin 28 of the AT interface cable. In the case when pin
28 is ground or low, the drive Is a Master. [f pin 28 Is open or high
level, the drive Is a Slave.

| Drive side
oo c0bd 8
Jumpar Posttion - 1
Master [ T Yoo, o000 O
2 5
| Drive side
° co0dd 88
No Jumper
ve O Ommmmmem 0000 0O
4 2 50 48

° 6 88
Jumper Posttion - 3
Cable Selection o c;

Cabling
The maximum cable length from the host system to the HDD plus
circuit pattern length in the host system shall not exceed 18 inches.

The AT signal connector Is designed to mate with Dupont part

number §9764-044 or equivalent.
Drive

43 19 3 1 49 47

0====0 0 0----0 0 0O

O0=acuO 0====0 0 00

“4 20) 4 2 50 48

NOTES: Pin position 20 is left blank for sacure connsctor insertion.
Pin position 47 through 50 are used for drive address setting.
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Conneclor
The SCS! signal connectors is designed to mate with AMP part number
6-176135 or equivalent, Size and location of the mounting holes

compkly with MCC.
QQ=========0000 0000
QOmmmmune==Q000 0000
7831
8642

40 pin SCB! connactor

-iD1 -ID2 -ID4 Device
J2PinNo. & (] 7 Address
open open open
gnd open open
open gnd open
gnd gnd open
open open gnd
gnd  open gnd
open gnd gnd
gnd gnd gnd

NOMEWON=O

Cabling

The maximum cable length from the host system to the driva is limited
10 6 inches with sxtemal 1K-ohm pult up rssis(ora

In case that ap| il ipped to
the lnterface Ilnes, ' the cable length can be extendsd The maximum
cable lsngth depends on the condition of the various electrical
parameters of the interface.

Device Address

. The drive recognizes its device address, namely SCS! ID, with the
condition of -ID1, -ID2, and -1D4. The signal condition and the device
address are shown above.

IBM DSAS 3270

Connectors

Dm
X | [eYeYele) owwm.:l ms.mdnm.

P600000000 000000000 +5 64 6d +12
FSCS) Pawer
Cornector Connector

The DC power connector Is designed to mate with AMP part 1-480424 (using AMP pins P/N 350078-4).
Equivalent connectors may be used. Pin assignments are shown above as viewed from the end of the
drive.

8CS1 Signal Connactor

The SCSI Signa! Connactor Is a 50 pin connector meeting the ANSI SCSI specification.

NOTE: it Is Intended that the hard disk drive should enly be in electrical contact with the chassis of the
PC at a designated set of mounting holes. Other elsctrical contact may degrade error rate performance.
As a result of this it is recommended that there should be no meta! contact to the hard disk drive except
at the mounting holes or the side ralls Into which holes are taped.

Option Block
Jumper position and function are as shown betow. Pin pitch is 2mm.
The jumpers control SCSI Device ID, Auto Spin-Up, Unit Attention, SCSI Terminator Connection and

Target Initiated Synchronous Negotiation. Mu ’:.nmu.
0ed|

ONON)
mnmm .
CURLAL L

l T vmln(ov
nett

mnm
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IBM DSAS 3270 (Continued)

NOTE:

1. The jumper of JP1, 2, and 3, define SCSI ID of the drive.
It JP1, 3P2, JP3 are O, Off, Off, the SCSI ID is 0 - default
If JP1, JP2, JP3 are On, Off, Off, the SCSI ID is 1
I JP1, JP2, JP3 are Off, On, Off, the SCSI ID Is 2
It JP1, JP2, JP3 are Qn, On, Off, the SCSI ID Is 3
1 JP1, JP2, JP3 are Off, Off, On, the SCSI 1D is 4
11 JP1, P2, JP3 are On, Off, On, the SCSI 1D Is 5
It 4P1, JP2, JP3 are Off, On, On, the SCSI ID is 6
it JP1, JP2, JP3 are On, On, On, the SCSI IDis 7

2. 1f JP4 is Off, the drive wilt spin up automatically after power on reset.
It JP4 Is On, the drive will not spin up uniess the host system issues a start command to the
drive.

3.1 JP5 is On, Unit Attention after power on reset or SCSI bus reset is disabled.

4. 1f JPB Is On, the internal SCSI terminator works.

§. If JP7 is On, Target Initiated Synchronous Negotiation is disabled, and then the Initiator is
required to start a negotiation handshake if Synchronous SCSI transfers are desired.

Defauit Setting

JP1 JP2 JP3 P4 JP5 JP6 JP7  Position

-2 84 56 7-8 9-10 11-12 13-14 Pin

OFF OFF OFF OFF OFF ON OFF Jumper

L——— 71 Sync Nego Enabled
e e §CSI Terminator ON
Unit Attention Enabled
Auto Spin-Up Enabled
SCSi Device ID = 0

IBM DSAS 3360 (Continved)

1. The Jumper of JP1, 2, and 3, define SCSI I} of the drive.
If JP1, JP2, JP3 are Off, Off, Off, the SCSI 1D I3 0 - defauit
It JP1, JP2, JP3 are On, Off, Off, the SCSI ID Is 1
1f JP1, JP2, JP3 are Off, On, Off, the SCSI ID Is 2
If JP1, JP2, JP3 are On, On, Off, the 5CSI D is 3
1t JP1, JP2, JP3 are Off, Off, On, the SCSI 1D is 4
it JP1, JP2, JP3 are On, OH, On, the 5CSI 1D Is 5
If JP1, JP2, JP3 are Off, On, On, the SCSIIDis 6
1f JP1, JP2, JP3 are On, On, On, the SCSI IDIs 7
2. 1 JP4 Is Off, the drive will spin up automatically after power on reset.
If JP4 is On, the drive will not spin up unless the host system Issues a start command to the
drive.
3. If JPS is On, Unit Attention after powar on reset or SCS! bus reset Is disabled.
4.1t JP6 is On, the internal SCSI terminator works.
5. If JP7 is On, Target Initiated Synchronous Negotiation Is disabled, and then the Initiator Is
required to start a nsgotiation handshake if Synchronous SCSI transfers are desired.

Detault Setting

JP1 JP2 JP3 UP4 PS5 JPE  JP7  Position

-2 34 586 78 910 1112 13-14 Pin

OFF OFF OFF OFF OFF ON OFF Jumper
L——— 11 Sync Nego Enabled
e 8CS| Torminator ON
Unit Attention Enabled
Auto Spin-Up Enabled
SCSI Device ID = 0
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IBM DSAS 3360

Connectors

D .
JP1

Option Binck Back Sids of Orive

The DC power connector is designed to mate with AMP part 1-480424 (using AMP pins P/N 350078-4).
Equivalent connectors may be used. Pin assignments are shown above as viswed from the end of the
drive.

$CSI Signal Connector

Tha SCSI Signal Connector is a 50 pin connector mesting the ANS! SCSI specification.

NOTE: It is Intended that the hard disk drive should only be In efectrical contact with the chassis of the
PC at a designated set of mounting holes. Other electrical contact may degrade error rate performance.
As a result of this it is recommended that there should ba no metal contact to the hard disk drive except
at the mounting holes or the side rails into which holes are taped.

Option Block

Jumper position and function are as shown below. Pin pitch Is 2mm.

The jumnpers control SCS! Devica ID, Auto Spin-Up, Unit Attention, SCSI Terminator Connection and
Target Initiated Synchronous Negotiation, nm.. "

IBM DSAS 3540

Connectors

D JP7
il

Option Block Back Side of Drive

The DG power connector is dasigned to mate with AMP part 1-480424 (using AMP pins P/N 350078-4).
Equivalent connectors may be used. Pin assignments are shown above as viewad from the end of the
drive.

SC8I Signal Connector

The SCS! Signal Connector is a 50 pin connector mesting the ANSI SCSI specification.

NOTE: it Is intendad that the hard disk drive should only be In electrical contact with the chassis of the
PC at a designated set of mounting hotes. Other electrical contact may degrade error rate performance.
As a result of this it is recommended that there should be no metal contact to the hard disk drive excapt
at the mounting holes or the side rails into which holes are tapad.

Option Block
Jumper position and function are as shown below. Pin pitch is 2mm.
The jumpers control SCS1 Devica ID, Auto Spin-Up, Unit 8CS! T C and
Target Initiated Synchronous Negotiation. nm;. mw..
Attsrtion Negotiation

YoXore o)
POOOBO®
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IBM DSAS 3540 (Continued)

1t JP1, JP2, JP3 are Off, Off, Off, the SCSI 1D is 0 - default
It JP1, JP2, JP3 are On, Off, Off, the SCSI ID is 1
It JP1, JP2, JP3 are Off, On, Off, the SCSI ID Is 2
If JP1, JP2, JP3 are On, On, Off, the SCSI ID is 3
1£JP1, JP2, JP3 are Off, Off, On, the SCSI ID is 4
It JP1, JP2, JP3 are On, Off, On, the SCSI IDis 5
It JP1, JP2, JP3 are Off, On, On, the SCSI 1D is 6
it JP1, JP2, JP3 are On, On, On, the SCSI 1D is 7
2. 1f JP4 is Off, the drive will spin up automatically after power on reset.
It JP4 is On, the drive will not spin up unless the host system Issues a start command to the
drive.
3.1f JPS is On, Unit Attention after power on reset or SCSI bus reset is disabled.
4. If JP6 Is On, the internal SCSI terminator works.
5. If JP7 is On, Target Initiated Synchronous Negotiation is disabled, and then the Initiator is
required to start a negotiation handshake if Synchronous SCS| transfers are desired.

Default Sstiing

JP1 JP2 JP3 P4 JP5 JP6 JP7  Position
1-2 34 56 78 910 11-12 13-14 Pin
OFF OFF OFF OFF OFF ON OFF Jumper

| L T1i Sync Nego Enabled
SCSI Terminator ON
Unit Attention Enabled

Auto Spin-Up Enabled
SCS! Device ID=0

IBM DSAS 3720 (Continved)

NOTE:

1. The jumper of JM, 2, and 3, define SCSI ID of the drive.
11 JP1, JP2, JP3 are Off, Off, Off, the SCS! 1D Is 0 - defauit
It JP1, JP2, JP3 are On, Off, Off, the SCSI 1D is 1
it JP1, JP2, JP3 are Off, On, Off, the SCSI ID is 2
11 JP1, JP2, JP3 are On, On, Off, the SCSI 1D is 3
It JP1, JP2, JP3 are Off, Off, On, the SCSI 1D is 4
It JP1, JP2, JP3 are On, Off, On, the SCS! ID Is 5
1t JP1, JP2, JP3 are Off, On, On, the SCSI ID is 6
1£JP1, JP2, JP3 are On, On, On, the SCSIID Is 7

2. If JP4 is Off, the drive will spin up automatically after power on reset.
If JP4 Is On, the drive will not spin up unless the host system Issues a start command to the
drive.

3. If JPS is On, Unit Attention after power on reset or SCSI bus reset is disabled.

4. If JP6 is On, the internal SCS! terminator works.

5. It JP7 is On, Targst Initiated Synchronous Negotiation is disabled, and then the Initiator is
required to start a negotiation handshake if Synchronous SCSI transfers are desired.

Default Setting

JP1 JP2 JP3 JP4 JP5 JP6 JP7  Position

12 34 66 7-8 9-10 11-12 13-14 Pin

OFF OFF OFF OFF OFF ON OFF Jumper

I L 11 Sync Nego Enabled
§CSI Terminator ON
Unit Attention Enabled

Auto Spin-Up Enabled
8CSI Devico ID =0
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IBM DSAS 3720

Connectors
»r
-~
2:22:2::2:':!::::111:]F’88‘?, Ontion Block Back Sid of Oree
F5C81
Connector conmlw

The DC power connector is designed to mate with AMP part 1-480424 (using AMP pins P/N 350078-4).
Equivalent connectors may be used. Pin assignments are shown abova as viewed from the end of the
drive.

8CS! 8ignal Connector

The SCS! Signal Connector is a 50 pin connector meeting the ANSI SCS! specification.

NOTE: [t is intende that the hard disk drive should only be in electrical contact with the chassis of the
PG at a designated set of mounting holes. Other electrical contact may degrade error rate performance.
As aresult of this it is recommended that there should be no metal contact to the hard disk drive except
at the mounting holes or the side ralls into which holes are taped.

Option Block
Jumper position and function are as shown below. Pin pltch is 2mm.
The jumpers controt 8CS) Device ID, Auto Spin-Up, Unit Attention, SCS1 Terminator Connection and

Target Inftiated Synchronous Negotiation. m m‘

IBM DVAA 2810

at the interf: to

Driye Address

A jurnper cable is

the drive address.
Using Cable Selection, the drive address depends on the

condition of pin 28 of the AT interface cable. In the case when pin

28 Is ground or low, the drive is & Master. if pin 28 is open or high

tavel, the drive Is a Slave.

1 Drive side |
[« o) o0 8 (‘) g
Jumper Position - 1
Master O Ommcmmmm 00 ? o
| |
BB
Jumper Posttion - 2
Slave o o]
4.2
| |
388
Jumper Position -3 O

Cable Selection

€ abling
The maximum cable length from the host system to the HDD plus
circult pattern length in the host system shall not exceed 18 inches.

Tha AT signal connector is designed to mate with Dupont part

numtier 69764-044 or equlvalent.
Drive
4 19 31 44
O====0 0 0===~0 O O O
QuemmQ O=m=e=0 O 0 O
4 29 4 2

NOTES: Pin position 20 s left blank for secure connector insertion.
Pin posttion 47 through 60 are used for drive address sefting.
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IBM H2172-A2

Rrive Addyess
A Jumper cable is
the drive address.

Using Cable Selection, the drive address dopends on the
condition of pin 28 of the AT Interface cable. In the case when pin
2818 ground or low, the drive is a Master. If pin 28 is open or high
level, the drive is a Slave.

ilable at the Interf: for to

| Drive side |
31T & -
N e R IBM H2172-52
Master O Ommmmmmm 0000 O
4.2
| Drive side |
sumperFosttion-2 | © O™ cooo B The SCSI signal connectors is designed to mate with AMP part number
Slave © Ommmuwmu0 0 0 O o 6-176135 or equivalent. Size and location of the mounting holes comply
with MCC.
L Drive skle |
1 ~ -4
Jumper Poaition - 3 : ‘;""""° : '; g ©0 L 4 l I__u___L
Cable °°22 ¥2| 00------—--0000 0000
& abi o--_-_-_--oooo 0000
The maximum cable length from the host system to the HDD pius 7831
circult pattomn length in the host system shall not exceed 18 inches. 864 2
The AT signal connector is designed to mate with Dupont part 40 pin 509' connector
number 69764-044 or equivalent.
Drive

a___ w31 s -iD1 -ID2 -ID4 Device
oToeeTe e 28 J2PinNo. 5 6 7  Address

QummmO Q=== O O 0O O
L] (] 432 open open open 0
e motion 47 hrough 50 re s for s addhoss ering gnd open open 1
open gnd open 2
gnd gnd open 3
open open gnd 4
gnd open gnd 5
open gnd gnd 6
gnd gnd gnd 7
Drive Asldress
A Jumper cable is available at the interface connector to determine
the drive address.
Using Cable Selection, the drive address depends on the
condition of pin 28 of the AT interface cable. In the case when pin
28 is ground or low, the drive is a Master. If pin 28 is opsn or high
level, the drive Is a Slave.
| Drive skie |
371 8 -
e [23e 30 3] IBM H2258-53
{Haster O Ommemmem— o 0 ? ? o
Drive side
L e e e Connector ‘
JumperPosttion -2 | O O7TTT"m0 0 00 0 The SCSI signal connectors is designed to mate with AMP part number
Slave b °cc22 ¥e 6-176135 or equivalent. Size and location of the mounting holes comply
with MCC.
| Drive skie |
ppy— cosd 33 "
erouﬂon-l ° o 0o ? g [ ) J2
Q=========0000 0000
gaplng 00===m=====0000 0000
um cable length from the host system to the HDD plus
circult pattem length in the host system shali not exceed 18 inches. 39 37-c-ereruacnnannons -3 1 7631
AT Signal Connector 40 38------ emeasaanen -4 2 8642
The AT signal connector is dnlav\od to mate with Dupont part 40 pin SCSI connector
number 39764-044 or equival
Drive
G0 8034 88 -ID1 -ID2 -ID4 Device
3 %°""29 83 J2 Pin No. 5 6 7 Address
NOTES: Pin posttion 20 le left blank for secure connector [nsertion, open open open o
Pin position 47 through 50 ara used for drive exdress setiing. gnd open open 1
open gnd open 2
gnd gnd open 3
open open gnd 4
gnd open gnd 5
open gnd gnd 6
gnd gnd gnd 7
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IBM H2344-A4

Drive Address
A Jumper cable Is atthe to determine
the drive address.

Using Cable Selection, the drive address depends on the
condition of pin 28 of the AT interface cable. In the case when pin
28 s ground or low, the drive is & Master. If pin 28 is open or high
level, the drive is a Slave.

L Drive side |
3

0 Qm=mm===0 0 ©

O Owwummmm(O O 9

(2

Jumper Position - 1
Master

O 04
{e]

| Drive side N
O O==mmae=) O
O Ommmmun=0 O

Jumper Position - 2
Siave

b0 Oul
o
o

| Drive side |
LE¢
o0

B2

Cabling
The maximum cable length from the host system to the HDD plus
circuit pattern length in the host system shall not exceed 18 Inches.

0 o-------0 0

Jumper Position - 3
Cable Selactl oo o0

>0 O«
O O

The AT signal connector is designed to mate with Dupont part
number 69764-044 or equivalent.

« 1 31 ma
O====0 0 0====0 O O O

Quem=Q OQu===0 0 0O

NOTES: Pin position 20 Is left biank for sacure connector Inseition.
Pin position 47 through 50 are used for drive axkiress setting.

IBM H3133-A2
=

Gontoclor Option Bluck Back Side of Drive

Power
Connecior

Shipping Default Settings

MASTER is sat to on (i.e. jumper on pins 1 and 2). No other jumpers are fitted,

NOTE: LED connections, pin 13 can source up to 18mA. Pin 14 can sink up to 100mA.

The jumper positions JP1, JP2, and JP3 must nol be salsclad concurrently.

Connactors
There is a cholce of 2 power connections to this drive. Ons DC power connector Is designed to mate
with AMP part 1-480424 (using AMP pins P/N 350078-4). The other (3 pin) DG power connector Is
deslgned to mate with MOLEX 5480-03 (using MOLEX pins 5478). Equivalent connectors may be used.
Pin assignments are shown belaw, as viewed from the end of the drive.

N -
LEEEE
I 0000
+5 84 04412
Power ATUF Powsr
Connsctor Connector Connactor
AT Signsi Conndelor
The drive uses single-ended drivers and recaivers. Tha connector is designed to mate with 3M part 3417-7000
or equivalent.

NOTE: It Is intended that the hard disk drive should only b in electrical contact with the chassls of the PC al a

disignated set of mounting holes. Other slectrical contact may degrada error rate performance. As a resuit of this
it is recommended that there should be no metal contact to the hard disk drive excapt at the mounting holes or

the side rails into which the mounting holgs are tapped.

Optlon Block

Jumper Sattings - Jumpers may be fitted to select the following options:
MASTER active  Pin Numbers 1and 2
SLAVE activbe Pin Numbers 3 and 4 9 @ @ @ @ @ @
Cable Select Pin Numbers 5 and 6 QDOO® O®
LED drive lines Pin Numbsrs 13 and 14
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IBM H2344-54

The SCSI signal connectors is designed to mate with AMP part number
6-176135 or equivalent. Size and location of the mounting holes comply
with MCC.

0G=—=======0000 0000
ot Smm—— 7P IR Y1 1

7631
40 3B-ramecnaeanance-d 2 B 6 42

40 pin SCSI connector

-ID1 -iD2 -ID4 Device
J2PinNo. § 6 7 Address
open open open
gnd open open
open gnd open
gnd gnd open
open open gnd
gnd open gnd
open gnd gnd
gnd gnd gnd

NONARWOWN-O

IBM H3171-A2

Power
Conneclor »
D P

Contecto Option Block Back Side of Dilve

Povear
Conneclor

Shipping Default Settings

MASTER is set to on (1.6. Jumper on pins 1 and 2). No other [umpars are fitted.

NOTE: LED connsctions, pin 13 can source up to 18mA. Pin 14 can sink up to 100mA.

The jumper positions JP1, JP2, and JP3 must not be selected concurrently.

Connectors
There Is a cholce of 2 power connsctions to this drive. One DG power connsctor is designed to mate
with AMP part 1-480424 (using AMP pins P/N 350078-4). The other (3 pin) DC power connector Is
designed to mate with MOLEX 5480-03 (using MOLEX pins 5479). Equivalent connectors may bs used.
Pin assignments are shown below, as viewed from the end of the drive.

Fowsr ATIF
Connector Connactor Cornector
AT Signal Connédciar
The drive uses single-ended drivers and recelvers. The connector Is designad to mate with 3M part 3417-7000
or aquivaient,
NOTE: It Is Intended that the hard disk drive shouid only be In electrical contact with the chassis of the PG at a
disignatad set of mounting holes. Other siectrical contact may degrade error rate psrlormance. As a result of this
itIs recommended that there should be no metal contact to the hard disk drive except at the mounting holes or
the side rails Into which the mounting holes are tapped.
Option Block
Jumper Settings - Jumpars may be fitted to seect the following options:
MASTER active  Pin Numbers 1and 2
SLAVEactivbs  Pin Numbers 3 and 4 [OJOROJOROXOR®]
Cable Select Pin Numbers 5 and 6 QOOO® O®
LED drivolines  Pin Numbers 13 and 14
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IBM H3256-A3
=

Gonmect| | Ot Block Back ids of Drve

Power
Conneclor

Shipping Default Setiings

MASTER Is st to on (i.e. jumper on pins 1 and 2). No other jumpers are fitted.

NOTE: LED conngctions, pin 13 can source up to 18mA. Pin 14 can sink up to 100mA.

The jumper positions JPY, 4P2, andt JPS must not be selected concurrently.

Connectors
There is a cholce of 2 power connections to this drive. One DC powar connector is designed to mate
with AMP part 1-480424 (using AMP pins P/N 350078-4). Ths other (3 pin) DC power connector is
designed to mate with MOLEX 5480-08 (using MOLEX pins 5479). Equivalent connactars may be used.
Pin assignments are shown below, as viewed from the end of the drive.

[aqfessinininingogos
Fowsr ATIE Pawer
Conmctor Connector Connector
AT Signaf Conndclor
The driva usss single-ended drivers and recelvers. The connector Is designed to mate with 3M part 3417-7000
or equivatent,

NOTE: it is intendad that the hard disk drive should only ba In electrical contact with the chassis of the PC at a
disignatad set of mounting holes. Other elsctrical contact may degrads error rate performance. As a result of this
itis recommended thitt there should be no metal contact to the hard disk drive excapt at the mounting holss or
tha side ralls Into which the mounting holes ara tapped.
Option Block
Jumper Settings - Jurapers may be fitted to select the foltowing options:
MASTER active  Pin Numbers 1 and 2
SLAVE activbe Pin Numbers 3 and 4 9 @ (2 (P‘
Cahle Select Pin Numbars 5 and 6 [0ROXOXO)
LED drive lines  Pin Numbers 13 and 14

38

@50

IBM WDA-L160

145V
2 +12¢
3 6ND

H

r
Connector

AT Signal Comndctor
The drive uses single-ended drivers and recelvers. The connector is designed to mate with 3M part
3417-7000 or equivalent.
NOTE: It Is intended that the hard disk drive shouid only be in electrical contact with the chassis of the
PC at a disignatad set of mounting holes. Other electrical contact may degrade error rate performance.
As a result of this It Is recommended that there should be no metal contact to the hard disk drive
except at the mounting holes or the side ralls into which the mounting holes are tapped.
Option Block
Jumper Settings - Jumpers may be fitted to select the following options:

IOCHRDY active  Pin Numbers 1 and 2

MASTER active  Pin Numbers 3 and 4

LED drive lines Pin Numbers 13 and 14 % 9 @ Q @

(ONORONO)

2
®

0;:5]

‘OFPOSITE END OF DAIVE

© (SC 1996
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IBM H3342-A4

Powsr
Connector 7
I] 4P

Cnnlﬁil’t’; Option Block Back Side of Driva

Power
Connector

Shippling Default Setiings

MASTER Is set to on (1.6 jumper on pins 1 and 2). No other jumpers are fitted.

NOTE: LED connections, pin 13 can source up to 18mA, Pin 14 can sink up to 100mA,

The jumper positions JP1, JPZ, and JP3 must not bs selected concurrently.

Connectors
Thera Is a cholce of 2 power connections to this drive. One DC power connector is designed to mate
with AMP part 1-480424 (using AMP pins P/N 350078-4). The other (3 pin) DC power connector is
designed to mate with MOLEX 5480-03 {using MOLEX pins 5479). Equivalent connectors may be used.
Pin assignments are shown belaw, as viewed from the end of the drive.

[e]e]e]e]
50612

N F Powar
Coanector Connector
AT Signal Connéctor
The drive uses singls-onded drivers.and recelvers. The connactor Is designad to mate with 3M part 3417-7000
or equivalent.

NOTE: 1tIs Intendsd that the hard disk drive should only be in electrical contact with the chassls of the PC at a
disignated set of mounting holes. Other electrical contact may degrade error rate performance. As a result of this
itIs recommended that there should be no metal contact to the hard disk drive except at the mounting holes or
the sida ralls into which the mounting holas are tapped.
Option Block
Jumper Settings - Jumpsrs may be fitted to select the following options:
MASTER active  Pin Numbers 1and 2
SLAVE activbe Pln Numbars 3 and 4 [0X0] @ N (2 (}2 @
Cable Select Pin Numbers § and 6 [0XOXOXO) O®
LED drive lines  Pin Numbers 13 and 14

IBM WDA-L80

AT Sigaal Conndctor
The drive uses single-ended drivers and receivers. Tha connector is designed to mate with 3M part
3417-7000 or equivalent.
NOTE: It is intended that the hard disk drive shoutd only be in etectrical contact with the chassis of the
PC at a disignated set of mounting holes. Other electrical contact may degrade error rate performance.
As a rosult of this it Is recommendad that there should be no metal contact to the hard disk drive
axcapt at the mounting holes or the side ralls into which the mounting holes are tapped.
Option Block
Jumper Settings - Jumpers may be fitted to select the following options:
IOCHRDY active  Pin Numbers 1 and 2
MASTER active  Pin Numbers 3 and 4
LED drive lines Pin Numbers 13 and 14 w @
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IBM WDA-280

1

800000000000800000008¢& 090

000000000000 000000000 00

3 0K} Fi
44 Pin AT connactor and Jumper pin

Elactiical (nterface

Drive Address - A Jumpar fitted to posttion JPY will select drive address O (Master). U no jumper Is
Installed the drive address is 1 (Slave).

Interface Cannaetor - Tha drive Connector s 2mm pitch. AMP, DuPont and Hirose afl make

- sultable mating connector.
Cahilng - Maximum cable length from host system to HOD shall not exceed 18 Inches (45.7 cm).

Operating Modes
Description
8pin-Ug - The time taken for the motor to reach full speed from a stopped or power down
a » 31 condhion.
0536588885888°388888888 88 Seak, Rand, Wi~ Se, e o e opraing modes,
3 ) Wi Tepia Il - Spingle motor and sarvo system working, all madules (excapt sarvo control and intarface)
44 Pin AT conneclor ami Jamper pla are “sloaping’. b recatved and ps .
Electrical intertace Standby - Spindle motor is stoppad, & modules (except intartace) are 'slesping’. The drive is
Drive Address - A Jumpar fitted to position JP1 will setect drive address O (Master). i no jumper is walting for an Interrupt and commands can be processed Immadiataly. This is th
Instailed the drive address 15 t (Slava). lowsst power dissipation made.
Intartace Cannector - Tha drive connector is 2mm pitch, AMP, DuPont and Hirose all make
sultable mating connector. Commani Description
Cabling - Maximum cable length from host system ta HDD shall not excasd 18 inches {45.7 cm). The lollowing Commands are supported by the Drive:
Commants (Hox) Commants (Hm)
Oparating Mades Check Powsr Mods (E8) Recallbrate ]
Dascription Execute Orive Diagnostics (80) Beek 7%
$pin-Up - The time taken for the motor ta reach full speed from a stopped or power down Format Track (50) Set Features. (EF)
condhtion. Idantify Drive (EC) Sat Multiple (€8)
Suek, Read, Wrila- Ssek, read or write operating modes, Idie € Sleep {E6)
Iile - Spindie motor and servo systam worklng, all modules (except servo control and Interfacs) lats immadlate [(3}] Standby {€2)
are ‘siesping’. Commands can ba received and processed Immediately. Initiallza Drive Parameters (@1) Standby (mmediate (E0)
Standby - Spindte motor i8 stoppad, all modules (8xcept Interface) are 'slesping”. The drive is ‘Read Buffer (E4) Write Butter (E8)
‘waiting for en Interrupt and commands can be processed immeadiatety. This is the Read Long (retry) 22) Write Long (retry) (32)
lowsst power dissipation moda. Read Long {no relry) (23) Wile Long {10 retry) @3)
Ruoad Mulliple (4 Wite Multipls C5)
Command Description Raad Sectors {retry) (20) Write Sectors (retry) @0
‘The foflowing Commiands are supported by tha Drlve: Read Sectors (no retry) @1 Write Sectors (no retry) @n
Commands (Hex) Commands (Hex) Raad Verity Sectors (retry) (40} Write Verify 30)
Chack Power Mode {ES) Recailorate (L) Raad Varlty Sectors (na retry) “n)
Executa Drive Diagnostics ©0) Soek )
Format Track (80) Sat Features (EF)
Idsntity Oriva (EC) Set Mutiple {c8}
1ot (€3) Sleep (€8)
fdle Immediate [(3)] Standby (€2)
Initialize Driva Parameters ®) Stendby Immediate (E0)
Read Buffer (E4) Write Buffer {E8)
Read Long (retry) @2 Write Long (retry) (32}
Read Long (no retry) (23) Wiite Lang (no relry) 33)
Read Multipie ©4) Wirite Multiple {C8)
Read Sectors (ratry) 20} Write Sectors (retry) (30)
Read Sactors (no retry) (21) Wiite Sectors (no retry) @n
[Raad Verity Sectors (retry) (40 Write Verlty (&)

PRaad Verily Sectors (no retry) “@n

IBM WDS-2120

The drive connector is 2mm pitch. AMP, DuPont and Hirose all make
suitable mating connectors.

To select an address, the appropriate pin(s) must be connected to
ground. The illustration below shows which pins to ground to select a

’BM WDS-380 particular drive address.

8C8 Fln.| Power Pin 1
J1 J2 J2
1 H Pin: 1 unused

QO==w==mmm=m=O 000 0000 2  unused
O0mmmman===0000 0000 3 INDEX
7531 4 unused
40 38-cc-uecrcncvcrccd 2 8642 5 Addro
Cyxxast 40 pin 8C8I connector 6 Addri
it 7 Addr2
CpRosmEnle Device 8 LED
Jumper Setings J2PinNo. Addr2 Addri  Addr0  Address
This section describes jumper settings.
A4 pin connecior s populgteed o the card s iustated below, Thess open open open 0
pins are used to select SCS! 1D or for other optional features. gﬂd open open 1
Pin pitch is 2mm., open gn d open 2
DOOOOO® gnd gnd open 3
(2000008 open  open gnd 4
Device 1D and LED portion pin assignment. gﬂd open gnd 5
Pin# Status Description Signal Name open gnd gﬂd 6
1 [ ~Devics Add Select Line 40 -DABO
T o eReane anD gnd gnd gnd 7
a In ~Devive Address Select Line #1 -DAS1
4 - Ground Q@ND
5 in -Davice Address Select Line #2 -DAS2
8 - Ground @ND
7 - Polarity KEY KEY
8 Qut -LED (might be used as SPN READY) -LED
9 In ~Motor Start -M_START
10 - Ground GND
11 in —~Hard Reset Input ~H_RESET
12 - Ground QND
13 Out  +LED +LED
14 Out ~LED -LED
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MAXTOR 252524

208252A Jumper Designation
301 | 6302 | 8303 | 8304 |
[ Waster/Skive

Only drive in single drive system*

Master in cual drive systermn J

Siave in dusi drive system (o]

Reserved for Factory

Normal opration* (o] o]

| Factory opensdin J J

kile Mode Latch

Option Disabled o

Option Ennbled* J
’ *= Default J = Jumpered O = Open

25252A
Physical Specifications
O Height = 0.678" (17 mm)
25262 Length = 4.00" (101.6 mm)
Width = 2.75" (69.84 mm)
Jumper Locations Weight = 0.419 Ibs. (190 gm)

\.

MAXTOR 7040A

7080A/7040A Jumper Designation
J0 418 A7 4N
Masrrtine
Qely iiive 0 60616 Geivit Syatom 7 Mastor i Cul Ortve system® | J
Siaveln dial dive system Q
RCCEytos
o :
Drivo Madel Mumbor
70004 J
7040A o
VO Crsmnel Pesdy .
Disabled [}
anahing J -‘-‘
Jodutpered OuwOpen ¢ «Deboik
gesks j:g@
Nine Jumper Board m as N 1
&
EL
| L
Seven Jumper Boaw HHE - W
_ BNONARARNOMANNGANADAD
J—U—m 3 In
© C5C 1996
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MAXTOR 2585A/25128A

2583A and 25128A Jumper Designation

[J508 | J300 |
Master/Siave
Only drive in single drive system* Jd
Master in dual drive system J
Slave in dual drive system o}
Reserved for Factory
Normal operation® o o
F J J
ile Mode Latch
Option Disabled* (]
Option Enabled J
I * = Default J =Jumpered O = Open
J304 and J305 reeerved for future use.
2585A and 25128A
O T
08 Height = 0.89" (17.5 mm)
2585A and 25128A -t Length = ;70:’ (g:;f mn;)
-l Width = 2.75" (69.84 mm
Jumper Locations - Weight = 0.374 Ibs. (170 gm)
\.

MAXTOR 70405

TO008/T0ARS Jumper Funclons (PCBA Rev 2 43)
Femation

Torminstor Power
Diagrosiic Mede (lachory ves only)

Toraet 10 A M)

Torget 10 Addross
Targot 10 Addrons (et signtount bytes - L3B)

wlan|u|nle|eei8]
i

TO0NS/TE408 Jumper Desigastion (PCBA Rev 2 43)

N\ N AZA AR &V e R e Y ’A‘h'k’h'l‘h‘k‘l‘l'l‘n‘LU
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MAXTOR 7060A PCB>48

!
i
3
i

i

ot

MAXTOR 7060A PCB<38 i

FIR1 4
102414 17 1M8 °
Jis | | e U oA K25 § 7 M4 s
1634 7 §24
] aady
i iz 9
[ J

o«

o

»
1039

w17 J J
02414 17 148 0 Q
$ % 127 J o
15 17 1178 o ]

J060A 427 18 17 650° J J
10247 17 K4 Q ]
™A % 00 J ]

9% 8 17 64 0 J

40 Channel Randy

Disabied * 0

Enablod J

Ju Jumparsd O = Opsn * = Dalsul
3 &w reserved. Abnorma! operation may ocour i altered.

Jumper Locations: PCBA < 38

MAXTOR 7080A

7080A/7040A Jumper Designation
20 48 h7 I
Orly Biivi 1 $I0036 Sl Syam £ Matter i Gl drive wy a
Sixvein dusl ddve sysiem ]
RCC Byws
J
7ones 5
MAXTOR 70605 e st
7080A J
71208/70068 Jumpor Faneions (AR PCBA Revisions) oM °
-] ™ O Cramnal Prindy o [
Sk | Loveion mnaniad J
RS Tormeato Power Judumpeed OwOptn ¢ uDelbilt
| s Dlagneots Made (lackny 19 aey) §22EE sy
) ) Phabls Py Nina Jumper Board m jﬁ N
| 18 o .
fANNOOAGANNOAAAREAND
- | 12 [y — "
12
RS weird 2P R
w0t | 56 | Tayetio Adies pwentsrionn byt - MED) A
ot 7.8 Tapst 10 Addvoss. QSEE Ha Q‘t‘ E
Wt | 010 | Twget DAk bt pnicent by - 183) Seven Jumper Bosrd HEEE ﬂ: 1
T1203/70508 Jumper Designation (All PCBA Revisions) —[Um_ ANAGAARANOANNREANAND
Pins a

2 P 1R
1

‘n';‘n'n‘x'n‘x'n';‘n'n““
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MAXTOR 70805

TOMS/70408 Jemper Funetions (PCBA Rev 2 43)

MAXTOR 7120A PCB>48

© CSC 1996

Torminutor Powsr

Dingriraiic Mode (lackory wee erdy)

Taroot 10 Address
ek

.
)

Turget 10 Address

EREBRGHE!

Targt 10 Adérwes (east significant bytes -

)

TORS /70408 Jumper Desiyantion (PCBA Rev 2 43)

B

VR R R R R AR .‘.k.‘-“_...k....-‘...‘u‘

i

oy

a3

N

o

o

Oede

-0

o dmpered. O Cpen, = Deil
mm 4, J15, J18, andd J10 are raserved, Abnormat
ooy o ks oo Shorket

——® O\

iy n
LE3 33

N

#

Corporate Systems Center (408) 743-8787

MAXTOR 7120A PCB<3

P 70 | e | 9 [ s | a8 | o
"o'«v'y"&':n drive syshem 4 J
Master o dual ]
&wmwmm $ 4
ECC Bytes.
4Byt * )
Torm 3
Drive Model Number
20A 4
7080 o
ﬂﬂkw% Sec M
16 17 1303 J 4
1024 14 17 1248 o 8
n s @ 1217 4
90 15 17 NIs [ J
70804 487 16 17 €S0° 4 J
©u7 17 &4 ] o
4 B 08 3 Q
925 8 17 644 0 4
10 Channel
Diabled * 0
Enabled ]

Ju Jumpared O = Opan * = Defauk

Note: J15 and J16 are reserved. Abnormal opsration may ooour if aitered.

Jumper Locations: PCBA < 38

MAXTOR 7120S

T1208/T0088 Fanetions (A% PCBA Revisions)

AP Pt
e Torwinalas Fowss

- ol [AR——

o [ oes Sbis Poly

- | 1 e

ot |12 [y

w2 | s ot

W2 |58 | Tageti0 Adives et oot byee < MSH)
KD oyt 0 Addosss

W0t L 01D | Teet IO Adesme oot sgricant byee - LS8

71208/70808 Jumper Dusignation (Al PCBA Rovisions)
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MAXTOR 7245A

I 2z s20 N8
SYNC Bpindle Cortvel
8ync Spindia Disabled” o
Sync Spindie Enebled J4
Sync S [+
Sync Masier J
Mestor/Slave
MAXTOR 72135 Oy drve o sngie ke st ]
Master in dual drive system J
Stave In dusl driva system -0
JUMPER LOCATIONS and FUNCTIONS
Jumper Functions
Jumper Function Factory Default
JaoiJ2e Terminator Power Installed
43024425 Power-up Option Installed
J303/J24 Disable Parity Removed
J304/J23 Reserved Removed
J305/22 Reserved Removed
J308/J20 Reserved Removed
J3o7u19 Target 1D Address (MSB) | Installed
J308/J18 Target ID Address Installed
4308017 Target D Address (LSB) | Removed
hmmﬁmmmmunzmwmnmmmmmmﬁcaA
e 3
euvaicaLepecs | [-20gHE——FRGRI 8IS0 8
Height - 1.00" (2.84 cm) i a9 AR AR AR R R R A RN
Length - 575" (14,81 cm) 3 o | 4 J g
4 J o | o
Width - 4.00° (10.18 cm) 5 M o J
Weight - 1.2 fbs. (57 kg) H Habeat H 1 1°
Jumper Locations

a2 Ping U
Bin Y
I\ ARSI b AR AR A IR RN A AN

MAXTOR 72905

JUMPER LOCATIONS and FUNCTIONS

72908 Jumper Functions
Jumper Function As shipped
J301 Terminator Power installed
J302 Power-up Option instalied
4303 Diaable Parity Removed
J304 Reserved Removed
J306 Ressrved Removed
MAXTOR 72455 %o o
4307 Target ID Address (MSB) Instalied
J308 Target 1D Address Instatied
JUMPER LOCATIONS and FUNCTIONS 309 Taget D Addroes (LSB)  Remaved
Jumper Functions Orive Addressing
Jumper Function Factory Default 8CS1ID Priority 4307 J308  J309
J301/4J268 Terminator Power Installed [] Lowest [+] o [+
J302/J25 Power-up Option Installed 1 Q o J
J303/424 Disable Parity Removed 2 o] J ]
J304/023 Resarved Removed 3 [] J J
J305/22 Resarved Removed 4 J o o
J306/J20 Reserved Removed 5 J [} J
Ja07M19 Target ID Address (MSB) | installed 6 J J o
J308/J18 Target [D Address Installed 7 Highest J J J
Jaogu7 Target ID Address (LSB) | Removed
m locations may have e 2-digit or -0kt designator dependant on PCBA
ehvsicaspece | (—S951R—[TIOATY 700 50
Height - 1.00° (2,54 cm) H 219 1%
Length - 5.75° (14.61 om) 3 o J J
Width - 4.00° (10.18 om) 3 " ol
Weight- 1.2 be. (57 k) H Hgheat 4 4 N T
Jumper Locations

AR T B LU L DL S AL UK UL nU
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MAXTOR 7345A

T345A Jumpsr Dasignation
J23 Sz g0 e
ey
VNG Bpindie Gontret ]
Bync Spindie Dissbied® [}
Spindis Ensbled 4
yre: Slave -]
Oyme asr : MAXTOR 7345S
MastoriBlove
mm w j JUMPER LOCATIONS and FUNCTIONS
P nyetom Jumper Functions
——— I dusl oo ° Jumper Function Factory Default
VO Channel Reoly Iw 73011026 Terminator Power Tnstalled
Option Disablod® o 43020425 Power-up Option Installed
Option Enebled 4 J3031024 Disable Parity Removed
J304/423 {Reserved Removed
J3054J22 Reserved Removed
J308/J20 Reserved Removed
4307019 Target ID Address (MSB) | Instafled
J308/J18 Target {D Address Instalied
J300M17 Target ID Address (LSB) | Removed
mlmnona may have a 2-digit or 3-digit designator depsndent on PCBA
PHYBICAL SPECS SCOSI o m‘w J3007 Jaga .!.%L
Height - 1.00° (2,54 c) ; g ? ;’3
Lergth - 5.75" (14.81 om) 3 o ) J
4 J [} o
Width - 4.00° (10.16 cm) 5 3 o J
Walght - 1.2 Ibs, (57 kg) ; Hghest H i J°
Jumper Locations

MAXTOR LXT DRIVES

DRIVE PCB
Jumper <5 35
Pins Tz MAXTOR LXT-213SY
56 | ED NS | PINS ] PNS
_:%— D | PRORTY Isagmse) | 3a4 [1s29m)
810 0 Lowest out Out ot
—_ 1 guu: Out In
2 In Oout
\{ Power Connector IDE Header Connector 3 out n In
4 in Out Out
N I 1 N [ In Out in
[] cdn in Out
7 Highast In In In
DUAL DRIVE SYSYEM In = Installed, Shorted
pinumBers | sumpen SNGLE DRIVE Out « Not Instaled,
SYSTEM | wasten | suave nateted, Open
1 2 1Siave Dive Removed Removed | Instailed
3 | 4 [JoveActvelED | Opliona Optiona) | Optional ‘R’_U U
§ 6§ Stave Preson! Remaved Romoved | Optonal n €D+ EXTERNAL TERMINATOR POWER ENABLED (DISABLED: OUT)
7 8 | Master Drive Removed Instaked | Removed
9 10 ] Synchronous Spindle] Removed (WA) | Optional® | Removed PO (213SY) or JP7 (340/5356Y)
* Only one: drive (he master) in an aray should have this jumper instaked. ‘
TERMINATORS e
DIFFERENTIAL" jgs
B it
H - TOR START
ENDED H praiot
UFFERENTIAL® 0 PP pamry
12 (instalied = chock M
‘parky from hosf)
_j M
2 JPIs present on oY POBs. JP8 ard JPTIUPY by oeB.
Hore {Op'&uwmrame':‘wmnw":yﬂhawmw
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MAXTOR LXT-340SY

s%' PRIORTTY u;e-ﬂ&l) g‘;ﬁ— u':.:sa)
0 Lowest Out Out (1.3
1 Out Out In
2 out n out
: A
5 I Out |
MAXTOR LXT-340A e | 0]
Jumper Locations In = Insted, Shioned

Out = Not instalied, Open
»

Ld I\
]
n @+ EXTERNAL TERMINATOR POWER ENABLED (DISABLED: OUT)
—S ¥
Jumper Designation
Pim] 1,2 [ 5456780 10] a
Only drive In single system* R
Master in dual drive system R
Siave In dual drive system J
Drive Active
One drive in a single drive sys [+
Mesiter in dusl drive system o
Siave In dual drive s ° WOTE; anmmu%ﬂudﬁ:/mymuammmma
Slave Present
One drive in & single drive sys R
Master in due! drive system R
— [s]
Two Drive System
One drive in a single drive sys
Mastor in a dual drive system J
Siave in a dusl drive systsm R
Sync Spindie Pulse Source
I recelving the pules R
Htransmitting & pulee* J
J= Jumpered k O = Optional
'mlhmnwukmlnmywmhmm
MAXTOR LXT-5355Y
SC8I PINS PINS
iD | PRIORTTY |54 50usa) 344 |182(58)
0 Lowest Ount Out Ot
1 Out Out in
2 Out In Out
3 Out tn In
4 In Out
MAXTOR LXT-4375Y : EoE R
7 Highest In in In
5C8I PAS PINS PINS In = Ingtafied, Shorted
o | PRORTY [segmsmy | 3a4 [1a20s8) &t.m,mo,...
0 Lowest Out Ount 14
; Out Out in
Cut in Out
3 out T n g
; : n g ?ut n (- EXTERNAL TERMINATOR POWER ENABLED (DISABLED: OUT)
n n
] In in Out
Hi 1 l
! lovest ’ ° " T P9 (2135Y) o JPT (340I635SY) »

In = installed, Shorted
Out = Not Instasied, Open

97531

il

/' w9
B B-+- EXTERNAL TERMINATOR POWER ENABLED (DISABLED: OUT) onwwon PARITY
(Instalted = chack 4

pariy from hast)
¥

4PD (2135Y) or JPT (340/5358Y)

TERMINATORS
DIFFERENTIAL
EAl <

a SINGLE -~

ENDED
DIFFERENTIAL® (

NOTE: mummmwcu P8 and JP7/JP) may ot ba prosent on yout PCB.
* Optional difierential aperation requires & laigels PCB , ﬁ W
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MAXTOR MXT-5405L

MAXTOR MXT-1 240A

1)

*$CSi 1D 6 Is shown in this figure.
**Requires a taligate differential PCB to be instalied.
AN soild jumper blocks indicate that the drive is shipped with those jumpers Instalied.

SCSt ID SELECTION
SCSI 1D jumpers (pins one through el on JP8) are provided to configure each disk
drive with a SCSi device D for use in mulliple SCS! device configurations.

The tahie below is a reference table for the SCSI (D jumper configuration, the 1D, and
the prioxity on the SCSI bus. An 1D of seven ls the higheat priosity In a muitiple device
configuration, and is usuaily uoed by the initiator.

— i

sC8! | PRIORITY PINs [ PiINs | PINS X

’3 gty Ui -ﬁ- -ldﬁ'fﬂ “SCS11D 6 Is shown in this figure.

1 or loor | N **Requires a taligate differential PCB to be instalied.

2 our | N our AH solid jumper blocks Indicate that the drive 3 shipped with those jumpers instalied.

3 T | IN N SCSt ID SELECTION

4 N our | our SCSHD jumpers (pins one through ebx on JPB) are provided to configure each disk

g m ‘C"‘UT Igu " drive with & SCS) device 10 for use in muitiple SCS! device configurations.

7 HIGHEST N N N The table beiow s a refarence tabie for the SCS! D jumper corfiguration, the ID, and
the priciity on the SCS! bus. An 1D of seven is the highest priority in a multiple device

configuration, and is usually used by the inttiator.

8csi PRIORITY PINS | PINS fPINS
ID
T o
1 ouT outr IN
2 ouT ‘IN ouT
3 outT IN IN
4 N ouT outT
5 IN ouT N
L] IN N ouT
7 HIGHEST N IN N

MAXTOR MXT-7345A

Jumper Locations

Shrouded
Interface

MAXTOR MXT-7546A

Jumper Locations

TR [ J23 [ I [ 8]
Disabled* (]
Enabled J
[Witie Cache
Enabled* [}
%W" .
= Dofadl 0 ~O=Opan Only drive in single system® J
NOTE: Jumper J26 factory reserved. Jumper J19 i m spane shunt M:l':iﬂuﬂ:g"yﬁm Jo
Slave in
Deferred Spin Up
Disabled* o
Enabled J
Automaiic Wie Mode
Disabled* [}
Enabled ]
O Channel Ready
Option Dieabled* o
Emuad J
u = Jumpered O =Open

NOTEJump-.JzS J22 and J17 taciory reserved. Do not use.
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MICROPOLIS 1598-15

100, 101, (D2 - SCHI Address Jumpers

The SCSI D (drive address) jumpers are identified &s 1D0, (D1, and ID2. ID
selaction ls binary as shown in the tabla below.

For multiple drive instalistions, on one Host Adapter, each drive must have a
unique address, Drivea are configured as SCS! ID 7 et the factory.

RS intwisce - Terminator

The Interface @t RN provides proper for
mmmmmmmmmmnwmm
instadied only In the ieet physical drive on the daisy chain cable; remove the
ferminaior from sach of the other drives.

MAXTOR 72’3A m-";ammum-u'uvumunm

Jumper b anthmmmmhmum
J23 J22 J20 Jis huumnmummhwmummuuﬂ
SYNC Spinde Control ‘ AW1 thedri oo &
Bync Spintie Disabled” o mmmvhmmn phn
Sync Spindie Enablad J w11 phlor SCSIbus. W11
Sync Slave o hmwmwohmmmumw)mm
Sync Muster J PCIAT ripplcaion. o antiwed on reverse)
Mastorsiave
Only drive in single drive systom®

[« X NN

868 Pt
7l a7 15
A w2
C=—]gw @
wit
Camponent Side

i

0

[ Lowest Qut | Out | Out

1 Out | Out | in

2 Out | In | Out
3 Out in In

4 in | Out | Oul

5 in fout{in

] In In | Out

7 | Hghet | in | in |in

MICROPOLIS 1664-7 (Continved)

“Drive Address 0* (no jumper st DA1, DA2, or DAJ) is a “dessiect” (0., no
drive selecied). Drives are factory configured as Drive Address 1. For many
multiple drive instaliations, each drive must have & unique addvess. An excep-
tion is thet for every drive in & PC/AT instalistion, verily thet the only Drive
Address is st DA2; move the jumper if necessary (the special twisted interface
oabie thet is generally used takes care of assigning a unique sddress 1o @sch

MICROPOLIS 1664-7 sl Wmm-mdmm
WS selects the control option. If WS i instalied, the drive wets for &

Drive Addressing and Interface Termination Siart Spindie commeand (after power is applied) fo start the spindle motor. If W5
P is not inetalled (the factory default configuration), the drive automeaticelly starts
il 1| 4 hophdbnmdpm-on WS s not installed Yor POJAT applications.
W1 - Selects the
i W1 e installed, mumwhmmmmm HW1 is not
Instatied (the factory default configuration), the drive operates in the hard-
sector mode. S1 ks not instalied for most PC/AT in applications.

W2, W3, and W4 - ~ Sector Size and Number Options

Component Side The number of byt per secior mey be specified using the Set Byles Per Seotor
command or by selecting a defauk secior configuration with kumpers W2, W3, snd
W4 as foliows:
Jumpers Sectors Bytes/Sector
RM1 - interince Tomminater. wow W o DoF rack F
The interiace terminaior factory natelied st RN will provide proper tarmination Out  Out  Out 53 612 ses
for the inturface ines. Whon dalsy-chaining mwitiplo drives, lswve the termine- Out  Out In 54 512 576
1or Inetalied only in the lest physical drive on the deisy chain; rmove the Out I Out 2 1024 116
terminator from oach of the other drives. In most PGAAT inetalstions, the C: Ot I in * 2048 2232
drive s actually at the end of the cabls and shouk! retain the terminedor. b Out Out 7 4096 4404
DA1, DAZ2, DA3 - Drive Address Jumpers. Reservad
The drive address jumpers are identiled as DA1, DA2, and DAJ. Addross :: : g"' °‘7 3122528 31;2‘;
selection is , 88 shown in the table below. The ESDI controliar’s docu- . b
mmmmmum * This ls the defukt (factory instelied) configuration and is recommended for PIAT
Drive Select Jumpers applications.
Address DA3 DA2 DAt
1 ot Ow I
2 Ot n Ow
3 ot W
4 n O Ow
5 M Ouwt
s m b Ot
7 m h ok
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MICROPOLIS 1924

Revice Addressing snd Interiace Termisation

Up to eight devices (the hoet and seven targets) cn be attached to the SCS! bus.
The 1924 drive haa thres Id jJumpers - DO, (D1, and ID2. These jumpers are used
buo{gnomofmubmsc&lbbh(ommuhnbmmﬂw (se0 lable)
lnmmpbdmuy-bm.mhdﬂwmmnmunhualo

et
®
Component Side
Sl Sy WO
Masier Syne WO
Vb WIR
Warioss Yominater P8
‘Vommingiion Pwwar Oplice \Hﬂ
Peume Opten W1
® fd ]

mmmmmu1mmwummnm
pllhodvhmemnm.n U2, 43, 44, and J5.
J1 s 0 80-pi Th dsonJ1 include the 8-bRSCS!

connecionjumper block.
43 fs & 4-pin, keyed, AMP MATE-N-LOCK connector. Both +5V and +12V are
suppiied 10 the drive via this connector.

umummmm M s locatad on the HDA, and 45 is located

m-mmmmmbmhmuumemm

MICROPOLIS 1991 (Continved)

Configuration/Options
» 8081 Address. Jumpers at iDO, ID1, and ID2 select the SCS! address. Each
SCBI devioa on one Host Adapier must have & unique address.

8C8! | PRIORITY JUMPERB
D Z | b1 [ 100
0 Lowest Out | Out | Out
1 Out | Out | in
2 Out | I | Out
3 Out In in
4 In | Out | Out
8 In |Out] In
] In In | Out
7 Highest In in In

drive provides Sermination for the SCBI interfece. nmmmnmm
Inwialied, the drive doss not provide interiece termination.

muummmmmwnmmmn

ower. W1 an
mmmnm sMRNz mmwmwmwum
bua.
wi w ws
M N - Drive provicis Sermingor power.
N Y - Host pravides torminaotr pwr \le'l HﬂﬂbﬂNi“RNﬁ
um«wuvnbmu.l 20, (Dofeut)
FMOMMW Anmﬂmmwmmammmn
Nohmpor FMMMM oneched ko loglic
*Spindie Options. annm(ﬂm?mﬂm*! (szkn’mdﬂl)
eocmolm.phdh
v N The drive starts the scindle mokor st power-on. (Defeult)
N
N Y ]
(12 waconds per ID) P o )

Pin 1 Pin 1 Pin t
= fl N[=_

ininrtnct Tarminator RN2 Teem P Intrtce Terrnaor RN

From Host W2
Term Powe Er Dfv Wt e SR
45V To Bus W3 OptonWo.

Component Side

© CSC 1996
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MICROPOLIS 1991 -

Wiite Protact Option Spindie Delay Option (8P1)
Bus Parity Check Option (PAR) [sﬂ--—mwlm*“ Option (SP0)
Remote LED.
vy | Reserved ] =50

ODHOOBO® OOOOO
DOPDOOO® OO OO

Reserved = L Ground
Remote LED + NOTE: Pine 2, 4,6, 8, 10,12,
14 and 16 are tied to ground.
Slave Sync Signal (SS)
Master Sync Signal (MS)
J2 Multi-Function Connector

MICROPOLIS 1991 (Continved)

«Wrile Protect. A jumper at WP (J2 pins 11 and 12) selects the write protectoption..
Jumper The drive is write protected.

No jumper The drive is not write protected. (Default)
 Parity. A jumper at PAR (J2 pins 13 and 14) selects the bus parity chech option.
The drive always generates parity regardiess of this option,

Jumper SCS! interface perity checking disabled.

No jumper . SCS! interface parity checking on. (Default)

« Spindle Sync Termination. Jumpers at MS (Master Sync, J2 pin 18) and SS
(Slave Sync, J2 pin 20) control spindie sync termination. This depends on system
configuration; i.e. Master Mode or Master Controller Mode.

M3 88

Y Y Spindie sync is terminated. (Default)

N N Spindie sync not terminated.

+ Remote LED. A user-supplied LED may be connected to Remote LED (J2 pin 21).
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MICROPOLIS 2112A

Eth e Masiar v (Div 0) and he Siave diive Ok 1) ‘Thie option allows for
axdating host syateme b utize the full apacty of the drive.

o Siave, the Master's (Drive 0)

.

up.clyu.dbtm4;c4bﬂmm mogumn and 63 kogioal seciore. Th

‘wetting yieids 628,482,
whorage on the diek ditve.
Eex MOS.
memory s on foliows.

Rive g 1024k 18

Dive 11010k 18 oaicnl hasis, 63

NOTE
THI

Kmi is 1024 cyfinders, 16 heads, and 83 sectors, Ryap&wmwodvnlolmvlm
options, the BIOS may need to be modified.

Drive is Master, Siave is presnt: smﬁ-muh-mammm-mmm
2112A drives are used in a sysiem. The other drive is

Drive is Slave: smmmsmm(wnmmmmm-
ueed in & system. The other drive is Mastar.

Driva is Mestar: Spacifios the Master drive (Drive 0) when one 2112A drive |s
vsed In & sytsben.

E

“The factory detault configuration

QUANTUM 8 and 10 JUMPER LOCATIONS

Eight- and Ten-, jumper Locamm and Settings

m»usdommw
deives instalied In Sun

systema, (See your Sun
mmmm

G{O}O]
0100

T ErE

Quantum Grand Prix XP321518 and XP343018
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MICROPOLIS 2217

1D0, ID1, ID2 - SCSI Address Jumpera
‘The SCE! ID (drive address) jumpers are Identified as IDO, (D1, and ID2.
1D aslaction Is binary as shown In the table beiow.
For muttiple drive nstallations, on one Host Adapter, each drive must have & unique
address. Drives are configured as SCSI ID 7 at the factory.

RN1, RN2, (RN3) Interface Terminator
‘The Interface Terminator factory installed at RN1, RN2, and RN3 provides propar
tarmination for the interface lines. When daisy-chaining multiple dﬂvu feave the

remove aff

thres terminatore from each of the other drivas (or host computer). Note that thare is
board.

no RAN3 on the revision 2
Bus Termination Power 0}

AjJumpar s installed at W1, at W2, or at W2 and W3 to select the source of terminator
power (+5V) for the SCB Bus terminator packs on the devica electronics board.

1
termintor powsr 10 its on-board terminators.

pow
the interface cable J1, pin 26 (TERMPWR).
wm-wmmmnmwzwwa the drive providea terminator power to
its on-board terminators and also to the SCBI bus via interface cabie J1, pin 26
).

(rsnupwn

It

PRIORITY

_WPET

Lowest

~Noaswn-oig §

55558209

wa
1D21D1 100
* o0

Resistors.
RN (1-2) = Terminators (x2)

Jumpers

1D (0-2) = 8CSI ID

Parity = Parity enable/dieable
SCSI 1/2 w Write Protect
Spin 0 = Spindie Control
Spin 1 = Spindie Delay
W1/W2 = Termination Power
W3 = +6V to Bus

W4 = Bazel LED Option
W10 = Siave Syno Term
W11 = Master Sync Term

QUANTUM 3.5” 5-JUMPER

DG Power

Comc\m\

Back
of
Drive

88!
interface Header “~._ |

LED Connecior (J2)

3.5-Inch Five-Jumper Locations and Settings

CAUTION: Verify that no two drives on the SCS! bus have the same
address (see Table 4 for drive address information).
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QUANTUM 3.5” 6-JUMPER

L S

O —
w7
Back Front
of : of
Drive Drive

Note:

The jumper settings shown

in Table 4 do not apply to

drives Installed in Sun systems.
(See your Sun dealer for
proper jumper settings.)

QUANTUM 3.5” PC-AT

H e d

LPS 2708, LPS 5408, LPS 525, LPS 808, LPS 1208
CQuantum Lightning 3663, and LPS 1058 and LPS 2408
5408, and 7308

3.5-Inch Six-Jumper Locations and Sertings

3.5-Inch PC-AT Drive Jumper Block Locations

QUANTUM DSP SERIES 16-BIT

Qusnium DSP 32108, DSP 3133L S, DSP 3107L S, and DSP 3053L S

= NOTE:
Drive IC size and
) posttioning may vary.

QUANTUM DSP SERIES 8-BIT

Quantum DSP 32108, D3P 31331 8, DEP S107L 8, and DSP 3053L 8
'

POWO!  saemmnn]
Connector

Quantum DSP Series (16-bit) Jumper Locations and Settings sesl

Connactor

e PO
QOO0 OO0
0000000000

NOTE: [ 33

Drive IC size and

positioning may vary.

DSP Series (8-bit) Jumper Location and Settings
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QUANTUM ELS 127

Froat  Jumper and Terminator location is
constant on all SCSI drives. Chip
location and size may vary depending
on drive.

ProDrive Address Jumpers 8CSHID
A2 Al A0
OFF OFF OFF 0
OFF OFF ON 1
OFF ON OFF 2
OFF ON ON 3
ELS 42, ON OFF OFF 4
ELS 85, ELS 127, ON OFF ON 5
and ELS 170 ON* | ON* | OFF*| 6
. :E ON | ON ON 7

Al mhar PD and LPS Drives

g>= s o £3%

* Indicates the factory default fumper setting.
ON indicates that the fjumper is connected.

QUANTUM ELS 170

Back Front Jumper and Terminator location is
of Drive of Drive  constant on all SCSI drives. Chip
= location and size may vary depending
. on drive.
ProDrive Address Jumpers SCSIID
A2 Al A0
OFF OFF OFF 0
OFF OFF ON 1
OFF ON OFF 2
OFF ON ON 3
ELS 42, ON OFF OFF 4
ELS 85, ELS 127, ON OFF ON 5
and ELS 170 ON* ON* OFF* 6
. :E ON ON ON 7

All Other PD and LPS Drives

B"B 5 % B’Bi

* Indicates the factory defoult jumper setting.
ON indicates that the fumper is connected.
OFF indicates that the jumper is not installed.

260 Hard Drive Bible

OFF indicates that the jumper is not installed.

QUANTUM ELS 127AT

Jumper location
is consistant on
all AT drives.
Chip location
and size may vary
depending on
drive.

PD 428AT
and 4251AT
Jumpers

LPS 120AT,
and LPS 240AT
Jumpers

O
o]

(-1
@”»o

and ELS 170AT Jumpers

QUANTUM ELS 170AT

Jumper location
is consistant on
all AT drives,
Chip location

and size may vary
depending on

dnive.

PO 425AT
and 428IAT
Jumpers

LPS 120AT,
and LPS 240AT
Jumpers

ELS 42AT,
ELS 8BAT, ELS 127AT
and ELS 170AT Jumpars

© CSC 1996



QUANTUM ELS 42

Batk Front  Jumper and Terminator location is
constant on all SCSI drives. Chip
location and size may vary depending
on drive.

ProDrive Address Jumpers SCSI1D
A2 Al A0
OFF OFF OFF 0
OFF OFF ON 1
OFF ON OFF 2
OFF ON ON 3
ELS 42, ON OFF OFF 4
ELS 85, ELS 127, ON OFF ON 5
and ELS 170 ON* ON* OFF* 6
. :E ON ON ON 7

r— B2E
Al Other PD and LPS Drives

o offs]e o .
ﬂﬁ }

EIR E58 B2E 5359

* Indicates the factory default jumper setting.
ON indicates that the jumper is connected.

QUANTUM ELS 85

Batk Front  Jumper and Terminator location is
constant on all SCSI drives. Chip
location and size may vary depending
on drive.

ProDrive Address Jumpers SCStID
A2 Al A0
OFF OFF OFF 0
OFF OFF ON 1
OFF ON OFF 2
OFF ON ON 3
ELS 42, ON OFF OFF 4
ELS 85, ELS 127, ON OFF ON 5
and ELS 170 ON* | ON* | OFF*| 6
ON ON ON 7

* Indicates the factory default jumper setting.
ON indicates that the jumper is connected.
OFF indicates that the fjumper is not installed,

All Other PD and LPS Drives

EZR £3% RZB 599

© CSC 1996

OFF indicates that the fumper is not installed.
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QUANTUM ELS 42AT

]umper location

is consistant on
all AT drives.
Chip location
and size may vary
depending on
drive,

PO 425AT
and 4261AT
Jumpers

QUANTUM ELS 85AT

Jumper location
is comsistant on
all AT drives.
Chip location
and size may vary
depending on
drive.

PO 426AT
and 4251AT
Jumpers

ELS 42AT,
ELS 8GAT, ELS 127AT \
and ELS 170AT Jumpers
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QUANTUM GO DRIVE AT
-

Quanrum Go*Drive AT Jumper Block Locations

Jumper Locations for the Quantum Europa Series

QUANTUM LPS/MAVERICK

0C Power Connectors LED Connector
(J11 Sections A and B) S—

Front
Back

of
Drive

IDE Bus Intertace Header
(J11 Section C)

of
Drive

Quantum ProDrive LPS 1278, LPS 1708,
LPS 3408, Maverick 2708, and 5408

Quantum ProDrive LPS 1275, LPS 1705, LPS 340S, Quantum
Maverick 2708, and 5408 Jumper Location and Settings

The black jumper body indicates that a jumper is installed (the setting is
ON).

Quantum Go*Drive GLS and Quantum Daytona AT Jumper Locations
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QUANTUM LPS 105AT

{:’”"". m:}“x R s A of Drive
all AT drives.
Chip location
and size may vary
depiending' on
drive. QUAN TUM lP s ’ 2 OAT

of Drive ]umpcr location

PD 170AT, and :ll AT dri:e's.“
PD 210AT Jumpers : :
Chip location

and size may vary
depending on

drive.

and LPS 240AT
Jumpers

OX

and 4251AT
Jumpers

QUANTUM LPS 240AT

Jumper location
is consistant on
all AT drives.
Chip location

and size may vary
depending on

drive.

Fromt  Jumper and Terminator location is -
constant on all SCSI drives. Chip
location and size may vary depending
on drive.

ProDrive Address Jumpers SCSHID
A2 A1 A0

and 426IAT

42 OFF' | OFF | OFF
OFF | OFF | ON
E 4 OFF | ON | OFF

OFF ON ON
ON OFF OFF
ON OFF ON

a8

[

ELS 42,
ELS 85, ELS 127,

and ELS 170AT Jumpars and ELS 170 ON* | ON* | OFF*| 6
5 .E . :E ON ON ON 7
o , BZE
R82 I = * Indicates the factory default jumper setting.

All Other PD and LPS Drives

ON indicates that the jumper is connected.
OFF indicates that the jumper is not installed.

EZR E58 RITB ETY
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QUANTUM LPS 525AT

all AT drives,
Chip location
and size may vary
depending on

drive.

PO 425AT
and 426IAT
Jumpars

QUANTUM PD 1050

and ELS 170
LN ]
LN} E
—_ RZE
All Other PD and LP$ Drives

BZ® £T8  RZE £99

264 Hard Drive Bible

PD 170AT, ang
PD 210AT Jumpars

°
13
LPS 120AT,
and LPS 240AT

Jumpers

Jumper and Terminator location is
constant on all SCSI drives. Chip
location and size may vary depending
on drive.

ProDrive Address Jumpers 8CSI D
A2 Al A0

OFF OFF OFF
OFF OFF ON
OFF ON OFF
OFF ON ON
ON OFF OFF
ON OFF ON
ON* ON* OFF*
ON ON ON

*

NOW e LN = O

* Indicates the factory default jumper setting.

ON indicates that the jumper is connected.
OFF indicates that the jumper is not installed,

QUANTUM LPS 52AT

jum[m location

is consistant on
all AT drives.
Chip location
and size may vary
depending on
dnive.

PD 120AT,
PD 170AT, and
PO 210AT Jumpars

and 425IAT

and LPS 240AT

Jumpers Jumpers
L] OKd
. [¢] »

283 28%
ELS 42A
ELS B5AT, ELs 12T
and ELS 170AT Jumpers

QUANTUM LPS 80AT

Jumper location I— Front

is consistant on R $ ] of Drive
all AT dyives.
Chip location
and size may vary
depending on

drive.

and 4251AT
Jumpers

and ELS 170AT Jumpers

L]

2%
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QUANTUM PD 1 20AT

]umpcf location
is consistant on
all AT drives.
Chip location
and size may vary
depending on
drive.

QUANTUM PD 1225

Batk Front  Jumper and Terminator location is
constant on all SCSI drives. Chip
location and size may vary depending
on drive.

ProDrive Address Jumpers SCSI1ID
A2 Al A0

PO A25AT
and 4251AT

ON OFF OFF
ON OFF ON
ON* ON* OFF* 6*
ON ON ON 7

PD 70' and I.PS 525

s>a5mwm

ELS 42,
ELS 85, ELS 127,
and ELS 170
I [ 3-¥-5
All Other PD and LPS Drives

[ ) L]
B: BB

BZR £3% RZE £IY

SA2AT, '\
ELS 8GAT, ELS 127AT
and ELS 170AT Jumpers

Jumpers OFF OFF OFF 0
OFF OFF ON 1

OFF ON OFF 2

OFF ON ON 3

4

5

* Indicates the factory default jumper setting.
ON indicates that the jumper is connected.
OFF indicates that the jumper is not installed,

QUANTUM PD 170AT

e e
all AT driyes.
Chip location
and size may vary
de[fending o
e QUANTUM PD 210AT
of Orive Jumper location
consistant
PD 210AT Sumpors pycyriie
Chip location
and size may vary
depending on

drive.

PD 425AT
and A261AT
Jumpers

LPS 120AT,
and LPS 240AT
Jumpoars

and ELS 170AT Jumpon

(o] ®
OKd

and LPS 2404
Jumpars

@] o
CRJ

[~X]
[T -]

and 425IAT
Jumpers

ELS 42AT,
ELS 83AT, ELS 127AT
and ELS 170AT Jumpers
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QUANTUM PD 425AT/425:AT

Jumper location
is consistant on
all AT drives.
Chip location
and size may vary
depending on
drive.

PD 170AT, and
PD 210AT Jumpers

PO 425AT
and 42GIAT
Jumpers

and ELS 176AT Jumpers

g
2

QUANTUM PRODRIVE

8CSI-Bus lﬂm Header (J1)

Quantum ProDrive LPS 5258, 7008, 10508, 12258,

and 1800S Options

266 Hard Drive Bible

QUANTUM PD 700

Back Fromt  Jumper and Terminator location is
constant on all SCSI drives. Chip
location and size may vary depending
on drive.

ProDrive Address Jumpers SCSI D
A2 Al A0
OFF OFF OFF
OFF OFF ON
OFF ON OFF
OFF ON ON

ELS 42, ON OFF OFF
ELS 85, ELS 127, ON OFF ON

eM ELS 170 oN* | oN* | oFF| e

. :E ON ON ON 7
—_ RZE
All mnur PD and LPS Drlvus

TR W O

* Indicates the factory default jumper setting.
ON indicates that the jumper is connected.
OFF indicates that the jumper is not installed.

E’B i"‘% B’B i

QUANTUM PRODRIVE ELS

DC Power
Connector

Back
of
Drive

SCSI-Bus
Interface Header

SCSI-BusTerminating
Resistor Packs

Quantum ProDrive ELS 42S, ELS 858,
ELS 1278, and ELS 1708

Quantum ProDrive ELS Jumper Location and Settings
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QUANTUM PRODRIVE/LIGHTNING

J5 Control Connector
(side view)

LED
ocoodlwe
00000
PCB =

2z38
@

J5 Address Option

LED Connector

(ENARERRNAR]

SCS| -Bus Interface Header (J1)

The PCB address jumpers (A0, A1, and A2) must be removed if the J5

remote address connector is used.

SEAGATE 3491A

{pin-20 nissing

for keying purposes)
(Options jumper located on bottom) (back of drive)
Magter OFF, Slave ON 80-07
Slave Present ON (standard) o-0

— - - - 0-0

Cable Select SES—— - — — 20-0L
8lave Present ON for I {front of drive)
drives that don't have
the -DASP signal (use
only ONE of the Slave
Preset choices)

® Q3 F-N—o o0

® C€sC 1996
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SEAGATE 31230/ WC/WD

(ST-31230W/WD only)

(TOP)

Wulﬁ T’ .]
68 pin I/0 Cable

Connection Male

Auxlliary

e —\
0000
s—e—a—lz

Auxiliary option header
pin-11 +5v
pin-10 GND
8CST ID = 8
SCSI ID = 4

or pin-6 REFIND+
8CSI ID = 2
SCSI ID = 1
SCSI ID = 0 (none)

EAR VIEW

(ST-31230WC only)

80 pin I/0 and DC Power Wall/bracket Connection

Female
J1 [— \ TOP (HDA)
Tcmmae—— [ T m——
\-1——— 40/} BOTTOM
Notes on 80 pin I/0 connector:
pins 1 - = +12v 41 - 44 = 12v GND
34 - 36 = +5v 74 - 76 = 5v GND
37 = SYNC 77 = LEDC
38 = MTRON 78 = DLYDST
39 = SCSIAQ 79 = SCSIAL
40 = SCSIA2 80 = SCSIA3

Mating NC connector: AMP US p/n: 2-557103-1 straight-in, Male 80-pin

2-557101-1 right angle to PCB

SEAGATE ST11200N

[_reas vzsv |

lso Pin 1/0 Ceble Comnection

TOP (HDA)
0000 [=
5-G-G-22 BOTTOM

‘Terminating Resistors!

{ r1our sroe view {
BACK J2 12345678 TOP (DA}~ FRONT
OF FL LS
fitin x BOTTOM  DRIVE

DRIVE :
Terminator bower -|_I Rcur
Terminator Powe: geare n.uy (12 sece + 1p)
Factory un or

Parity Enable url:- Protect

Termination Power-source Table

s g P

12 12 12

A Drive Supplies Sus
ﬂ:]~ [l £~ B Drive Supgiies o
9, #ha/ IC. C Bus Suppiles Drive

[eerr szoe view |

1f theso ID jumpers are used.
D iumpars shoun in fran

view ARE NOT US|
aAcx
it H
DRIVE

FRONT TOP (HDA)
Note: On eaxly drives |~ 1 “—- D

OF
DRIVE

BOTTOM
with FCBY 75782395 or m2
#757682488 ID jumpars are D4 D1
reversed.

TOP (HDA)  J6

(o]
* BOTTOM
LED J

| sovons

133456

4 JJ L Reaerved
D2 Remote LED (pin-3 +5v)
™1 Spmdh Synohronization

pin-6 REF SIO.

1f thess ID jumper are used, then
1D jumpera shown in left side
view ARE NOT USED.
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SEAGATE ST1144A-32

.1
L Ccable Connector 5-G-G~12

wWNMWER
00000
cQocoO0

Life-Test (Factory usge)
Master on (Slave off) ——
Slave Present —
Reserved

Remote LED

oHQB -l OR
RO

SEAGATE ST11910ND

{8T-11500N only)

50 pin.1/0 Cable Connection

A\ TOP (HDA)

a1 /
ol 0000
BOTTOM
——
80 pin I/0 and DC Power Connaction
an J=—

\ 0P (WDA)
——  S——
\ 0/) BOTTOM

Hotes vn lo pin 1/0 CORDSCLOr':

pins 4= 41 - 44 = 13v GO

3“!"05' 7(-75-57m
7

38 = NTROW ’Il - DLM
39" = SCHIAD 79 = BCSIAL
40 = SCSIA2 80 = 8CBIA

1 ght-in, Male 80-pin
2-557101-1 right angle

(Both 8T-21900X and ET-11900KC)

T2 1234567¢ TOP (HDA) T

Nating %C T AXP U8 p/m

uunn

Terwinator m:
Terminator mr um rnllly (12 sace * ID)
nable T-Res

Parity Roable \h’ltl vatm

Terwination Power-source Table

L3 12 [—’ A Drive Suppliea Bi
e lea Bus
Fl- 'E] ». l Drive 1ies Own
Je . “ v Come orive
A ) <

268 Hard Drive Bible

L_O 000

\
J

1=closed O=open

D<P O oo

SEAGATE ST1144A

==PWA
i e \
................... L—O 000 J
1002 L cable Connector 5~G~G—12
3004
So006
7008
9 00 10 l=closed O=open
Life-Test (Factory use)
Master on (Slave off) —— 1 1 0
Slave Present ————————— 0 1 0
Reserved
Remote LED s M 8
i a 1
n s a
g t v
1 e e
e r

SEAGATE ST11910ND (Continved)

(8T-11900N only)
If thase ID jumpers are wsed,

then ID juspers shown in front
view ARE ROT USED.

RONT TOP (HDA) J5 el BACK
oP t1t i J1 OF
ORIVR BOTTOM DRIVR
1 -Jll- 1D 4
2

{Both 8T-11900% and $T-11900NC)

T0P (NDA) 3¢

AR R

123456

LRD d D4 :|:|j uww (pin-3 +5v)

Spindle Synchronization

{pin-€ RRP 816+, default

1f these 'ID j are used, then jumper installed)
ID jumpers in left side view J5

or 80 pin 1/0 cable ARE ¥OT USED.
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SEAGATE ST12450W
]

J4 1-6
*| (ses b elow)
—J4-6
{TOP) Js

1e/ “\‘04-7
i i R | R T XD ]

Pororor ot or o
Connaction
__' Reserved ——J
8pindle Synch Cable Connector (some drives do
{pin-11 SSREF, pin-12 ground) not have this
Remote LED Connector #7 jumper)
[p;n-s cathode (neg), Enable Drive

pin-10 anode (pos)] Terminators
Reserved

(default OFF)
Parity Disable
Enable Motor Start
Delay Motor Start

(10 sec * ID)

SC5I ID = 8 -
8C8I ID = 4 —
SCS8I ID = 2 —
8C8I ID = 1

§CSI ID ~ 0 (none)

Write Protect Enable

J01 - Terminator Power Jumpers "——_—————

Terminator power from the drive. Ei—-] *
(default) 00,
o o
Terminator powar from pin 26 on the

8¢8I bus.

Terminator to the SCSI bus on pin 26. H
o
o

Tarminator power to the SCSI bus and
drive. I°§°§

* Valid for single ended drives only.

SEAGATE ST12550N/ND/W/WD

© CSC 1996
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SEAGATE ST12550N
g |

Terminating nouhton—l
oy 31

-lunntmnumumml“ (R RN ] j-
| 3-0-G-12
50 pin 1/0 Cable Connecticn~!

-:Jl-!l

uzm-!(noné)l
ACBI 1D = 4 ”
SC8I 1D = 2

BCHI 1D *# 1 —me

orr)
Parity Disadle
Enable Motor Start
Delay Motor Start (10 sec ¢ 1D)
¥rite Protect Buable
Rewcte

LED Conzector
{pin-5 cathode (ng'); pin-§ anode (pon))

: (see detail below)

Pttt

8pindle Bynch Cable Conneotor
{pin-1 BSREY, pin-2 ground)

J01 - Terminator Power Juspers ]————————l
Terminator pover from the drive. [ |
os
L)

{default)
Terminator power from pin 26 on the l-]
. oge
slle

8081 bus

o
'

Terminator to the SCSI bus on pin 26. ”
B
L)

Terminator pover to the SCSI bus asd
driva. m
oS

¥ote: 8T-125500D (differential model) doss not cowe with any
ion to use i

BC8I bus

noeds to be externally terminated.

SEAGATE ST12550N/ND/W /WD (Continved)

The ST12550W drives are equipped with permanently mounted IC terminators.
This means you can either enable or disable termination using jumpers as

described below.

To terminate ST12560W drives (enable termination), instail a jumper on J4 pins

11and 12

To remove termination (disable termination), remove the jumper from J4 pins 11

and 12,

55

00 (o0 |lee;

ST12550ND/WD drives have no provisions for internal termination. To terminate

these drives, you must provide external termination.
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SEAGATE ST12550N/ND/W /WD (Confinued)

Termination power

Single-ended (N and W) drives have four valid configurations for terminator
power (see below). Differential (ND and WD drives) must be configured with a
Jumper on J01 pins 1 and 3 only. 401 location on "N* 401 logation on W

and *ND" drives
Pin
Jo\i 2 (ool Jo1
Pin 1 oo P"‘"tzl
Pin 3 00
i loo oo
Terminalor power options, w2 w420
Thase jumpers determine how 00 o0
termination is supplied.

SEAGATE ST12550N/ND/W /WD (Continved)

Barracuda 1 and 2 drives are designed to be used in a variety of systems.
Unique instllations may require you to change one or more of the other jumpers
to meet spacific system requirements; however, in most cases, you will not need
to change any of these jumpers for normal drive operation. These figures provide
the information necessary to configure ali N and ND drive jumpers not discussed
elsewhere in this manual.

* Terminator power from the drive. The
drive provides s own terminator power.

* Terminator power from TERMPWR on the
SCS| bus.

Terminator power io the SCSI bue. The drive
10 TERMPWR on the SCSI bus.

* Terminator powsr to the SCS! bus and drive.

* Valid for single-ended ("N" and “W") drives only.

SEAGATE ST12550N/ND/W /WD (Continued)

It you are installing two or more Barracuda drives, you may (optionally) want to
synchronize their spindies to reduce the latency associated with switching from
one drive to another. Spindle sync cables are used to connect the drives.

For N- and ND-type drives, use pins 1 and 2 on the J4 connector to attach the

s E A G ATE ST ' 2 5 5 0 N /ND /W /WD ( con"."ue d) ;p‘i)rr\g‘ll?dse);ngrg:?‘lg.( GP:l‘ S)?;c;\;lc:;s’ ;:\ve reference index signal (REFSIG+) and pin

These figures provide the information necessary to configure all W and WD
drive jumpers not discussed elsewhere in this manual.

§CSI 10 J5 Pin1 DC Power
wam ' Connecior
1) © 'n-ﬁJn X} N ¢ W
o E‘Blﬂ_ﬂ-‘ﬂ L] ©© @@

cees
Pind In this iustration) b
o (wwag.mw vh)-

“Nole 10 subsysiem designsrs: in Europs, & red LED
‘conditon. Fot this o
bmnzluluav.amw MMM‘:\MM

270 Hard Drive Bihle

For W- and WD-type drives, use pins 11 and 12 on the J5 connector to attach
the spindle sync cable. Pin 11 provides the reference index signal (REFSIG+)
and pin 12 provides ground (GND). see below

e
[Rasorvea (h81 | o woomecta | 5
[ Paserved o tciory ume. Bpinie e rferre index s cesecs
Pty Chock opion (PAR] | Ground (GND). 020600
Enabie chack of SCH bus dein (detault). N
P For N- and ND-type drives For W- and WD-type drives
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SEAGATE ST1401N

==

Urermimiting Resistars!
I LEFT SIDR VIV I
lﬂ!lsl!l
ROW? u'l IITIT [ 4
or d
oxive l oRrve
lhncaly ﬂl- lilulllcnx Power (see belov)
Sernisator Power (see below
ltlto ,!Gllct ,urnq

50 piu 1/0 Cable Connection
e e

SEEEAtRIBELY

E==]

ex

"wedlln,
™2

]

(=]

ID 2 -]'l! lplndlu Synchronisation

SEAGATE ST1480A (Continved)

NOTE: This figure and the following description of each jumper position

ia

only valid on drives that have J6 with 6 pins (2x3).-

JS Drive 1D Select and J6 (located on eide
Configuration Select Header! near rear:
N oo o1
+5v -~-0 oo

40-pin I/0 Cable Connector

© 00 o0l
\ 00000

(pin 20 missing for
keying purposes) DC Power

0000 |
Ls-6-6-12) (see below
e ATA mode

BB

Defaults ahown in solid lines-

J5 Jumper Function Description

D
[
OFF
B
on
¥
o

OFF

4
on

© C5C 1996

(A«vertical, pins 9 & 10; Bshorizontal, pins 8 & 10)
Drive is the slave (Drive 1

Drive is the master (Drive n) with slave (Drive 1) present.
Drive s the master (Drive 0

(C-horizontal, pins 5
Slave (Drive 1) Pressnt is connected to J4 pin 39. Jumpars
“Dr or "B+ cannot be installed if Jumper *C o inotalled.

(Duvertical, pine 5 & 9
TASP- is connected to 39. Jumpera "C "t or
TR canmot be - inetaiied i5 Sumper "ES ia iRstaited.

REFSIG is not connected to J4 pin 39.

{E-hordzoncal, pine 3 & 3
REFSIG is connected to in 39. Jumpers “C", ",
CXTR0% Sannot he nstalied if junpar iE+ s ihstalied:

REFSIG is not connected to J4 pin 39.

(Fevertical, pins 3 & 4)
No extsrna) reference for REFSIQ. Jumpers "EY, "G', or “H"
cannot be installed if jumper "F* is installed.

This location provides a port for external connection of
the synchronized spindle reference signal (pin 3) and
ground (pin 4)

(G=horizontal, pins 1 & 3)
REFSIG is connected to J4 pin 28. Jumpers "E or *F*
e installed if jumper "G" is installed.

REFSIQ is not connected to J4 pin 28.

Femote LEDJ—‘ Reserved
Connact ion Jumper
Position

Corporute Systems Center (408) 743-8787

SEAGATE ST1480A

NOTE: This figure and the following description of each jumper position
is only valid on drives that have J6 with 4 pins (2x2}.-->

J5 Drive ID Select and

J6 (located on side

40-pin I/0 Cable Connector

Configuration Select Header near rear)
T
o ol
+5v ---0 O
00 o0o0o0l =

(pin 20 missing for
keying purposes)

JUMPER | FUNCTION:

[~———es—\ 000 OO J l
0 0 0 0 |=E=D=C=B=A= Remote LED Reserved
5-G-G—12- (see below) Connection Jumper
DC Power Position

REFSIG: This location provides a port for external comnection

of the synchronized spindle reference signal (pin-1) and ground

{pin-2) .

The reference signal is bi-directional,

gingle-ended, and
It is also available on J4

terminated without an external resistor.
pin-28 if the factory jumper is installed.

The drive

will

self-determine if it is a master of slave for spindle synchronization.

B HOST SLV/ACT: When this shunt is installed,

-SLAVE PRESENT

(provided by the output of a 74HCT14) is applied to J4 pin-39 for

systems that require this signal from the Master drive.

is installed, then jumper "E" must not be installed.

If jumper "B"

MASTER: When this shunt is installed, the drive is configured

as the Master.

D SLAVE PRESENT: When installed, this shunt
Master drive that a Slave 1s present.

When not installed,

the Master drive in a two-drive system.

the drive is a slave.

indicates to the
This shunt must be installed on

B ACTIVE: When this shunt is installed, DASP- is made present on

J4 pin-39. If "E" is installed,

SEAGATE ST1480N

I REAR VIEW |

50 pin I/O Cable Connection

e\
o 00 J

l————-l l—l l—-—-—l I—S—G—G—lz

Urerminating'nesia:otaJ

} LEFT SIDE VIEW

12345678

FRONT Jé

then "B" must not be installed.

BACK

OF
DRIVE

Start Delay
Write Protect

[ RIGHT SIDE VIEW ]

Factory Use %J [} Terminator Power (see below)
Motor Start Terminator Power (see below)

Reserved

OF
DRIVE

H

Parity

Termination Power-

source Table

78 78 78

offo ofle Doed
ollo. ole o o

A B C

A Drive Supplies Own
B Drive Supplies Bus
C Bue Supplies Drive

FRONT
OF

If these ID jumpers are used,

DRIVE

then ID jumpers shown in front

view ARE NOT USED.

If these ID jumper are used,
then ID jumpers shown in right
view ARE NOT USED.

D 1-” l_I-Remor.e LED
I 2 Spindle Synchronization

ID 4

side
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SEAGATE ST15150N

REAR VIEW ﬂ

Terminating Rolilv.oxl«l
-

:
(mee
2 C1

34 1-11
{sea detail bslow)

PSR m— S—

4““1

R

i

50 pin 1/0 Cable Connection—

8C8I ID = 1
Reserved (default OFF)
Pparity Disabls
Enabla Motor Start
Delay Motor Btart (10 sec * D)
wWrite Protect Enable
Remote LED Connector

{pin-5 cathode (neg), pin-6 anode (pos)]
Regerved (default OFF)
Spindle Synch Cabla Connector

{pin-1 88REF, pin-2 ground)

ST-15150N only
01 - Terminator Powar 2x3 jumper klack

Enable Drive Terminators

Terminator power from the drive.
(default)

Terminator power from pin 26 on the
SC61 bus.

Terminator to the SCSI bus on pin 26.

Terminator power to the SCSI bus and
drive.

Note: ST-15150ND (differentisl model) doss not coma with any
. 8CBI bus

needs to be externally terminated.

ST-15150HD only
301 - Terminator Power 2x2 jumper block

Terminator €& the $CBI dus on pin 26.
(all other J01 jumper pomitions are
valid)

SEAGATE ST15230N

REAR VIEW
50 pin I/0 Cable Connsction
JL \ TOP (HDA)

-'nnx:::n::::nu::nu::l-'l 000 OZJ‘-

RIGHT SIDE VIEW

BACK o] J2 12345678 TOP (HDA) FRONT
or J1 OF
DRIVE el trirrers BOTTOM  DRIVE

Terminator Power U u Enable T-Res
Terminator Power Start Delay (12 secs * ID)
Reserved Motor Btart

Parity Enable Write Protect

Termination Power-source Table |

T, | | — . . w—FYA €dg Cmm—
12 12 12 " 8 11 Bu
A Drive Supplies Bus
H. -ﬂ [ZF B orive suﬂuel Oown
oo alle e C Bus Supplies Drive
A B c

Defaul

LBFT SIDE VIEW
If these ID jumpers are used,
then ID jumpers shown in fronot
view ARE NOT USED.

FRONT TOP (HDA) J5 el BACK
OF IR HJ’.‘L or
DRIVE BOTTOM DRIVE

IDIJ LID‘
I 2

FRONT VIEW

Reserved. Shipped with cover instellsd

0 not remove. Do not install jumpers

1
B
BOTTOM

6

123456
o 4 JJ l_[ Reserved
i 2 Remote LED {pin-3 +5v)
w1 Spindle Synchronization

(pin-6 REP SIG:, defsult
jumper installed)

TOP {HDR)

-
I..!'DJ

If these ID J er are used, then
ID jumpers shown in left side view J5

272 Hard Drive Bible

SEAGATE ST15150W

JO1.-

(ses 1[

below) ]
1 e T 4 - 1

]
"lJ4 1-6

"l (sea b elow)
"

"

(TOP)

IS
ey [/ —\
]

=-( 1)-F 0000
A en s el
68 pin 1/0 Cabl

-5—G-G~12:

Connection
J Resexved
Bpindle Synch Cable Connector {some drivee do |:
(pin-11 SSREF, pin-12 ground) not have this
Remote LED Connector #7 jumper)

{pin-9 cathode (neg}, Enable Drive
pin-10 anode (pos}] Terminators

Reserved
5Cs8I ID (default OFF)
8CsT ID Parity Disable
8CSI ID Enable Motor Start

Delay Motor Start
(10 sec * ID)
Write Protect Enable

1
5CSI ID = (none)

J01 - Terminator Power D ‘[
Terminator powsr from the drive. [1——] *
(default} 0-®.
1)
Terminator power from pin 26 on the
8CSI bus. 'ﬂ
ollo.

Tarminator to the 8CSI bus on pin 26. ” »
o
o.

Tearminator power to the SCSI bus and »
drive. |'l I
o

* Valid for single ended drives only.

SEAGATE STI157N ,

[oNeNeXe]
waanr
N

SCSI Connector \

=00

[ H i 1

L Resistor Termination Packs

Parity Check enable
Not Used
Drive ID's, ID 0 (none) for single drive system
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SEAGATE ST31230N
]

?u pin I/0 Cable Connection

TOP (HDA}

}- 0000 =
5-G-G-124  BOTTOM

RIGHT SIDE VIEW

BACK J2 12345678 TOP (MDA} FRONT
oF oF
DRIVE |_J DRIVE

S SEAGATE ST31230W,/WD/WC

Reserve HMotor 8t
Parity Enable Weite protect

BACK J2 12345678 TOP (HDA) FRONT
Termination Power-source Table OF .& OF
e — . —DA @G DRIVE BOTTOM DRIVE
12 12 12 ‘Texminator Pcwer Reaerved
A Drive Supplies Bus Terminator Power Etart Delay {12 secs * ID)
H .H [27c) B Drive Supplies own Enable T-Res Motox Start
) L "<l C Bus Suppiies Drive Parity Enable Write Protect
LEFT SIDE VIEW £
T R Termination Fovsr-sourcs Table |
then ID jumpers shown in Front
visw ARE NOT USED | e— L wesmeasDPWP €(Qe s
FRONT TOP (HDA) 12 12 12
OF A Drive Supplies Bus
DRIVE BotTon H° 'H 2] B Drive Supplies own
= b @ o C Bus Supplies Drive
A B
FRONT vn}ﬂ (ST-31230N) Note: The model ST~31230WC drive cannot furnish terminator power,
because no pine on the 80 pin I/0 connector are devoted to terminator
Reaerved. Shippad with cover installed. power.
Do not_remove. Do not inetall jumpers
TOP (HDA)
R = e

. BOTTOM ’ n
| 76 (Both ST-31230W and ST-31230WC)
LED J \‘
ID 4 Reserved
0 2 Remote LED (pin-3 +5v)
1 Reserved TOP (HDA) J6
If these ID jumper are used, then ID jumpers shown in left side view Js
ARE NOT USED. L BOTTOM

LED J

Auxiliary option header
pin-11 +5v

1

or pln-s REFIND+
SCSI ID -

5CST ID = 1
SCSI ID = 0 (none)

If these ID jumper are used, then
ID jumpera shown in left side view Js
or 80 pin 1/0 cable ARE NOT USED

SEAGATE ST32550N
=]

?0 pin I/0 Cable Connection

‘TOP (HDA)
0000 J
12 BOTTOM
(0 0} - These pins not on differential SEAGATE ST32550N {c [ d)
——— 00 model ND ’
2 ontinve
2 1
J1 Terminator opr.j.ona (singls -ended) -———— pine 1 - 4 = +12v 41 - 44 = 12v OND
29 °o Fo=4 34 - 36 = +8v 78 - 76 = 5v GND
Fo_o D rj ra—; g g 37 = SYNC 77 = LEDC
0=0 38 = MTRON 78 = DLYDST
2=l 2: 1 2 1 2 1 39 = SCSIAO 79 = SCBIAL
A c D E 40 = SCSIA2 80 = SCSIA3

- Term. power from drive (default)

- Term. power to SCSI bus (only option available for differential ND)
- Term. power from SCSI bus

- Term, power to SCSI bus and drive

- Enable SCSI terminator (jumper on pins 5-6)

SRS —
RIGHT SIDE VIEW
OF
BACK = J2 123456789 TOP (HDA) FRONT HEEEEN BOTTOM DRIVE
D2§VE I/éil = pp— D?;VE 1-2 Reserved -—J-] ILU_ Reserved 7-9
H H 3 Parity Disable Delay Motor Start 6

1-2 Reserved Reserved 7-9 4 Write Protect Motor Start Enable 5
3 Parity Disable Delay Motor Start 6
FRONT VIEW

Mating WC connector: AMP US p/n: 2-557103-1 straight-in, Male 80-pin
2-557101-1 right angle to PCB

HOQ®WP

TOP (HDA} FRONT

4 Write Protect —— Motor Start Enable 5

+5V

Enable 8CSI terminator
8
ID 4
iD 2
iD 1 (J4 top row)
TOP (HDA) [
{ = 34
BOTTOM
‘J_I_H (74 bottom row)
Reserved
No connection
Ground ———

Unit Active LED pin (+)
SSREF (+) spindle sync
Vendor Unique

Fault LED pin (+)
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SEAGATE $T32550W /WD (Continued)

pins 1 - 4 = +12v 41 - 44 = 12v GND
34 - 36 = +5v 74 - 76 = 5v GND
37 = SYNC 77 = LEDC
38 = MTRON 78 = DLYDST
39 = SCSIAQ0 79 = SCSIAL
40 = SCSIA2 80 = ZCSIA3

Mating WC connector: AMP US p/n: 2-557103-1 straight-in, Male 80-pin
2-557101-1 right angle to PCB

SEAGATE ST32550W/WD
{8T-32550W only)

D 4
OF I/0
[—— Ip 2 DRIVE =
[__
(TOP) Js 1 1-2 Reserved

( T l—— / mmev—" Reserved 7-9
W Beases
68 pin I/0 Cable

Lo 000 3 Parity Disable Delay Motor Start €
Connection J (0 o) - These pins not on

TOP (HDA) FRONT
OF

BOTTOM DRIVE

§—G—G—12: 4 Write Protect Motor Start Enable 5
oo differential model WD

Spindle Synch Cable Connector oo

(pin-11 SSREF, pin-12 ground) 2 1 FRONT VIEW ——————— +5V
Remote LED Connector e ——— Enable SCSI terminator
(pin-9 cathode (neg), iD 8
pin-10 anode (pos)] ID 4
ID 2
J1 Terminator options (single-ended) ——— [_ D1 (J4 top row)
oo {o o) oo oo FO=0q TOP (HDR) |
oo o o oo ! i T4
POmOn OE1 @o ) oI oo BOTTOM
2] P 2= 1 2ol 2 1 (J4 bottom row)
A B c D E Reserved
No connection
A - Term. power from drive (default) Ground
B - Term. power to SCSI bus (only option available for Unit Active LED pin (+)
differential WD) SSREF (+) spindle sync
C - Term. power from SCSI bus vendor Unique
D - Term. power to SCSI bus and drive Fault LED pin (+)
E - Enable SCSI terminator (jumper on pins 5-6) P
REAR VIEW] (8T-32550WC only)
0 pin I/0 and DC Power Wall/bracket Connection
Female
J1 e | e, TOP (HDA)
s/ HHHHHHHHHHHHHHHHHHH | seor———
(\=l—mesrrsrrerrereeeee———4,0/ ) BOTTOM
Notes on 80 pin I/O connector:
Reax View |— 30 pin 8CSI Interxface 1/O connector
(rop) (-Gt
i [ERRE RN RN R ARES ) uuau‘-
(BOTTOM)
e Y o s
Terminacing Resistor Packs
Left View (1om) o ool
000
Front.... st :I/O
SCBI Address ID 1 —]_]
02
SEAGATE ST3295A T
Right View 004 0006 (to8)
~ loje lole o
nc Powc)."_[
TOP 4-pin DC
Power Active/Passive Termination
/=4—3—2-1-\ Pover L
— horted
[o0ogof T [ R s 2t 2 gheree
¥ 2 110 Q) for PAST
- iC81;
(pin 20 miESing Passive: gin- 2 & 4 shorted
for keying purposes) AND pin; 5 & 6 shorted
{+5V and GND to
(Options jumper located on bottom) (back of drive) 322,’.3224"&%1'?
Master OFF, Slave ON 8o-07 0 0 1
Slave Present ON (standard) 0-0 0 1 0
- -~ - 0-0 || | Terminator Power: Prom SCSI Connector - 1e2
Cable Select —'_I—— - — — 20-0l S M 8 To 8c8T Connector only Pins 3 &4
8lave Present ON for {front of drive) i a l From vozgrscomcc:or and ————— Pins 162 xm
drives that don't have n 8 a t us - seaee 3 &4
the -DASP signal (use gt v Terminating Resistors not Installed - Pins 2 & 4
only ONE of the Slave 1 e e Pront View SCSI 1D's (none for IDO}
Preset choices) X e r ot f‘s;j“m;f B e nlde Jumpern
Spare jumper stored on pins 1-3 Rgin'-.! 'i-gnclock Ground
note
(10P) Reserved
421 ,—-:
1B o0a0mo00s or

pin-5 is Clock Ground
Remote Start Enable
Parity Enable

(BOTTOM] I— Remote LED
L Ext. Spindle Clock Synch
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SEAGATE ST3391A

TOP 4-pin DC
Power
/=4=3—2-1-\
S— LEEEREEEE

(pin-20 missing

for keying purposes)
{Options jumper located on bottom) (back of drive)
Master OFF, Slave ON 80-07
8lave Present ON (standard) o-o

- - - o-0
Cable Select ———————-———I_[— -~ — — 20-01
8lave Present ON for (front of drive)
drives that don't have
the -DASP signal (use
only ONE of the Slave
Preset choices)

SEAGATE ST41800W

o ~Q 8 -0—0 0
Homrw® X—r o
B<P HOD—O R

Terminatoxr Power Source (see below)
40[;3 ]

J4A 20 ol J4B
coo0o0o00o ARoO © zPowers 0000
000000 Fo o 12—-G~G 0000
et TR D) 0 00 0 |
g421 | — / \—

-_— SCSI Cable Connector 68-pin
Spindle Synch Cable Connector
(top pin: SSREF, bottom: ground)
Terminator Enable
b LED Connection (g: ground pin)
Activity (A-G})
Ready (R-G}
Fault (F-G)
Reserved
Write Protect Enable Spinup Delay
t——— gcs81 ID {10 secs * ID)
Motor Start option enable —
Parity check DISable

Reserved

1

Terminator Power Source Options |

Drive supplies no terminator power.
1 & 2 — Drive supplies power for its own terminator reeistor-paks
but not to SCSI Bus. This is the factory setting.

1&3
AND - Drive supplies power for external terminator at end of th
2 &4 daisy chain. Terminator resistor-paks must be removed.

This option is recommended only for last drive on daisy
chain.

2 & 4 ~ Initiator supplies power over the SCSI Bus for terminators.

e

ST410800WD drives are shipped without terminators and have
empty terminator sockets on the PCB. You must provide
termination resistors for these drives.
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SEAGATE ST3660A

TOR

4-pin DC
Powar
[~4=3~21—\
i1l 0000 j—
5—-G—G~12:
(pin-20 missing
for keying purposes)

(Options jumper located on bottom)
Master OFF, Slave ON 8o-07
Slave Present ON (standard) ©0-o

gible gelect S— - 22-21

ave Present ON for — —J

drives that don't :ave (Eront of drive)
the -DASP signal (use

only ONE of the Slave

Preget choices)

Spare jumper stored on pins 1-3

(back of drive)

® QB p—oo

SEAGATE ST41080N

Terminator Power Source (see below)—

Hooweg X—ro
LY HN—O -

40|03
J4A 20 ol J4B
coooo0oo ARoO o Power cooo
©coo0oo0o00 Fo o 12—0—0—5—1 o oo
Yok Lo Lo T 1}_{ 0000
fe=rf—t Jieriiis [EEEXERRREREEEEY ;
421 -] \ /
8CSI Cable Connector
Spindle Synch Cable Connector
{top pin: SSREF, bottom: ground)
Terminator Enable
LED Connection (g: ground pin)
Activity (A-G)
Ready (R-Q)
Fault (F-G)
Reserved
Write Protect Enable Spinup Delay
SCSI ID (10 secs * ID)
Reserved Motor Start option enable —
Parity check DISable
Reserved
1

Terminator Power Source Optionas [

2 & 4 — Initiator supplies power over the SCSI Bus for terminators.
Drive supplies no terminator power.

1 & 2 — Drive supplies power for its own terminator resistor-paks
but not to SCSI Bus. This is the factory setting.

1 &3
AND - Drive supplles power for external terminator at end of the
2 &4 daisy chain. Terminator resistor-paks must be removed.

Tgi: option is recommended only for last drive on daisy
chain.

ST410800ND drives are shipped without terminators and have
empty terminator sockets on the PCB. You must provide
termination resistors for these drives.
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SEAGATE ST41200N

Some 16-pin configurations may not have these pins.

[/—4-3-2-1-\
======P=l=] :::8CSI:Cable:::: [RERENS 0000
5-G~G~12
.o o000 o000 I 1l 1 1 Power
o oo oo ololo d il d
421MP

[- Terminator Resistor SIPS

Reserved

Motor Start Delay ( 16 sec * ID)
Parity option enable

Motor Start option enable

—————— Drive ID's, ID 0 (none) if only SCSI device
—t Terminator power from Drive (vertical)
Terminator power from Bus (lower horizontal)

SEAGATE ST42000N

This T-RES only on Differential model
(see below for T-RES descriptions)
Spindle Sync q Terminator Power Source (see below)—w

—. #—1 40|03 E::———I
plo ooj I_—-L——J 20 ol J—'

ocoooonjlooo B Terminator DIPS Power ococoo
co0o0o0o0 ! 12-G-G-5— © 00O

sersrrrizersreraeseiiaesl ¢co0o00 —
421 \ /

8CSI Cable Connector

Master off/Slave on - Spindle Sync
—— Write Protect option enable
—— SCSI ID
Spinup Delay (10 secs * 1D)
Motor Start option enable
Parity check DISable
Sweep Cycle enable

Terminator Power Source Options }—

2 & 4 - Initiator supplies power over the SCSI Bus for terminators.
Drive supplies no terminator power.

1 & 2 — Drive supplies power for its own terminator resistor-paks
but not to 8CSI Bus. This is the factory sstting. -

1 &3

AND — Drive supplies power fpr external terminator at end of the

2 &4 daisy chain. Terminator resistor-paks must be removed.
This option is recommended only for last drive on daisy
chain.

T-RES descriptions: ST42000N 2 SIPs
ST42000ND 2 DIPs
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SEAGATE 5T41600N

This T-RES only on Differential model
(see below for T-RES descriptions)

Spindle Sync 4 Terminator Power Source (see below)—

Ly Ye——1 40|03 1
plo oo A EL-——' 20 ol J———'
ooooonfoooc B Terminator DIPS Power o000
00000 ! cooo
0000 —
421

8CSI Cable Connector

Master off/Slave on - Spindle Sync
Write Protect option enable
8C8I ID
Spinup Delay (10 secs * ID)
Motor Start option enable
Parity check DISable
Sweep Cycle enable

Terminator Power Source Options l

2 & 4 - Initiator supplies power over the SCSI Bus for terminators.
Drive supplies no terminator power.

1 & 2 — Drive supplies power for its own terminator resistor-paks
but not to SCSI Bus. This is the factory setting.

1 &3

AND - Drive pupplies power for external terminator at end of the

2 &4 daisy chain. Terminator registor-paks must be removed.
T:ig option is recommended only for last drive on daisy
chain.

T-RES descriptions: ST41600N 1 DIP
8T41601N 2 8Ips
ST41600ND 2 DIPs
ST41601ND 2 DIPs

SEAGATE ST43400N

This T-RES only on Differential model
(ses below for T-RES descriptions)
Spindle Sync 5 Terminator Power Source (see below)
—1 *-—1 40|03 1
plo cxn-—l  S— 20 ol E:EJ——-J -_W
njo 00449 Terminator DIPi

8CSI Cable Connector

Master off/Slave on - Spindle Sync
Write Protect option enable
8C8I ID
Spinup Delay (10 secs * ID):
Motor Start option enable
Parity check DISable
Sweep Cycle enable

Terminator Power Source Options %

2 & 4 - Initiator supplies power over the SCSI Bue for terminators.
Drive lup{liel no terminator power.

1 & 2 — Drive supplies power for its own terminator resistor-paks
but not to SCSI Bue. This is the factory aetting. ’

1 &3

AND - Drive supplies powsr for external terxminator at end of the

2 & 4 daisy chain. Terminator resistor-paks must be removed.
This option is recommended only for last drive on daisy
chain.

T-RES descriptions: ST43400N 2 81ps
8T43400ND 2 DIPs
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SEAGATE ST43401N/ND

Write Protect option snadble

Not used
MNaster of!/l:.m on - Spirdle lym:
[ Terainator Power Source (see below)
JAA 'umm(lnon- le
J01 DIP on differential)’

4y | —
ooogooooon-e-o—odoo! pom—, pm—] Pover [ XX N

29900 e-b-o-ola .

8421 | \ /

j— | mm-?m:eoz
8CBI I
Motor - 41 mnmuuom-m
Solndie brot mocE-) oveep Cycre eosbie ———|

& Sync (SHCLX4) . o

SEAGATE ST9145A6

Drive is Slave to another Seagete 2.5" Masker — 0

Raserved Position (Do Not Use) - 1
*Drive uses +5VIDC power supplisd to the drive via the interface connec-
for. The drive doos NOT mako uso of a +12VDC power line.

Pin-41 +5VDC - Logic

Pin-42 +5VDC - Motor

Pin-43 - Ground

Pin-44 - Reservad

© CSC 1996
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SEAGATE 5T4766N

Some 16-pin configurations may not have these pins.

[—4—3-2-1~\
s s :::8C8I:Cableszszttzzsrsrsazl 0000
5—G—-G—12:
ojo 0 0 0 0 efo)o I 1 1 1 Power
o 0o o0 ofolo 4 4 —
4 21MP

I_ Terminator Resistor SIPS
Reserved
Motor Start Delay ( 16 sec * ID)
= Parity option enable
Motor Start option enable

Drive ID's, ID 0 (none) if only SCSI device
Terminator power from Drive (vertical) .
Terminator power from Bus (lower horizontal)

WESTERN DIGITAL WDAC 1210
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WESTERN DIGITAL WDAC 1365

WESTERN DIGITAL WDAC 1270

WESTERN DIGITAL WDAC 2420

WESTERN DIGITAL WDAC 2200

“Factory default.
L‘m Jﬂq:mmm»m
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(D-ROM

ompact Disk Read Only Memory is the future of software distrib-
Cution. Programs which were once shipped on dozens of floppy
disks can now be reproduced inexpensively on a single CD-ROM disk.
With over 600 Megabytes of capacity, CD-ROM technology provides a
medium for full motion multimedia games, movies, and educational
software. This new technology will replace the floppy disk for infor-
mation distribution in the near future, and may eventually replace
some magnetic tape technologies, such as video tape. Well established
standards insure media interchange between different CD-ROM drives,
platforms, and operating systems.

At the time of this writing, the cost of mass producing a CD-ROM
in Hong Kong had dropped to around 50 cents per disk. On a per
megabyte basis, CD-ROM is the most inexpensive way to distribute
data.

(D MEDIA

CD-ROM disks are built on a transparent polycarbonate plastic sub-
strate. This substrate is coated with a thin aluminum layer.
Recordable, write once CD media is identical to mass produced disks,
except that the aluminum layer is replaced with a thinner gold metal-
lic layer. CD’s store information using microscopic pits in the metal
layer that are detected by a minute laser beam. Each pit is approxi-
mately 5 by 3 micrometers in size, and there are over a billion pits per
disk. Since these pits are much smaller than dust particles, CD’s must
be manufactured in a clean room environment. To provide an immu-
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nity from smaller dust particles and unavoidable scratches, the optical
recording layer is placed away from the surface of the plastic disk.

To mass produce CD-ROM’s, etched glass CD masters are first made
using a photo lithography process. These glass masters are then used
to press thousands of disks. Smaller quantities of disks can also be
produced on a desktop using a CD-R drive. A CD-R drive uses write-
once media and is similar in operation to a WORM drive.

CD-ROM DRIVE OPERATION

Unlike hard disk drives, CD-ROM’s are not segmented into multiple
tracks of data. Technically,a CD-ROM disk has only one track! The CD-
ROM uses a single track of data over three miles long that is wound
50,000 times in a spiral, similar to an LP record. On a CD, data is
recorded from the inside of the spiral outwards. A single speed CD-
ROM drive spins the disk at varying speeds, starting at 550RPM and
working down to about 220RPM. It takes about 75 minutes to read
the entire disk at this “single” speed.

Data is encoded using an “EFM” modulation scheme that isn’t the
ideal way to pack data on an optical disk, but it was chosen to keep
the complexity and cost of the CD-ROM and audio player drives down.
As the disk spins, a tiny low power laser is focused through a lens onto
the surface of the disk. The reflected light from this laser is detected
using a photo diode, and the EFM encoded data is detected and sent
to the drive electronics. Because a scratch or dust particle can cover
thousands of bits of data, a special error correcting system called CIRC
(for Cross Interleaved Reed Soloman Code) is used to correct any
errors detected by the drive electronics.

Two closed loop servo systems are used in CD-ROM drives. The
first system moves the small focusing lens located above the laser to
focus it on the disk. The second system moves the entire laser, lens,
and photo diode assembly to place it correctly on the spiral.

CD ROM STANDARDS

IS0 9660

1S0-9660 is the current International Standards Organization technical
specification which defines the physical format of CD-ROM data. The
major contributors to this specification were DEC, Phillips and Sony.
This specification evolved from the “High Sierra” format, and is now
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used in almost all mass produced CD-ROM disks to insure compatibil-
ity in the wide range of available drives and systems. The ISO 9660
specification defines file and directory formats, interchange levels, and
recording formats. A copy of the ISO 9660 specification can be
ordered from ANSI by calling (212)642-4900.

MODE 1

Two “modes” or formats are used to record data on CD-ROM disks.
Mode 1 uses more error correction and is the most popular format
used today. Each sector recorded in Mode 1 is 2048 bytes, with an
additional 280 bytes of error correction data stored at the end of the
sector. This error correcting code is in addition to the CIRC codes
mentioned above. By adding multiple layers of error correction,
MODE 1 significantly increases the reliability of the CD media.

MODE 2

The Mode 2 format is identical to Mode 1, but the error correcting
codes are removed. Removing the ECC’s yields about 15% more data
storage area on the CD by increasing the sector size to 2,336 bytes.
Mode 2 disks are also more susceptible to errors. A new Mode 2 disk
will typically have three or four errors when played in an average
drive. In most audio applications, the Mode 2 format is fine, since the
human ear is usually unable to detect these errors. Mode 2 is also
often used with graphic files and imaging applications.

(D-ROM XA

The XA format was developed by Microsoft, Sony and Phillips. The
XA format has two modes, called FORM 1 and FORM 2. XA FORM 1 is
almost identical to MODE 1 format. XA FORM 2 is a new format used
for recording compressed audio, video, or graphics. XA FORM 2 is
designed so that errors will cause only minute clicks in sound or a tiny
dot (pixel) change in a photograph.

-

MPEG is a data compression technique developed by the Motion
Pictures Experts Group. CD-I uses MPEG to compress full motion
video down to CD-ROM compatible data rates. With CD-I, a complete
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74 minutes of video can be recorded on a CD. CD-I players may some-
day compete with video recorders, since the CD media is less expen-
sive and easier to produce than video tape. At the time of this writing,
Phillips was the only manufacturer commercially mass producing a
CD-I player for home use. Experts estimate that the cost of a CD-I
player will soon be lower than the cost of an equivalent video cassette
player. When this happens, CD-I will challenge video tape for com-
mercial distribution of movies.

PHOTO (D

Photo CD is a standardized recording system developed by Kodak
for storing high resolution images on CD-ROM disks. Photo CD “ser-
vice bureaus” are now available across the country. These service
bureaus will take your 35mm or professional format film, scan it, and
translate it into images on CD. Each image is scanned at high resolu-
tion, color corrected, and stored in a proprietary compressed format
called YCC, then placed on CD-R disks. The recorded images can be
reconstructed in several image resolutions, ranging from 128x192 pix-
els to 2048 by 3072 pixels in 24 bit color. For fast access, three image
formats are stored in uncompressed formats at resolutions up to
512x768 pixels. Kodak’s photo CD software converts their 24 bit YCC
chroma and luminance data into a 3 by 8 bit RGB format usable in
your machine. To save costs, you can use your photo CD disk more
than once. If your disk isn’t completely full, you may return it to
Kodak for additional “multisession” images. The term “multisession”
refers to more than one photo CD recordings on a single disk. To use
a multisession disk, you will need a CD-ROM drive with multisession
compatible firmware.

QUICK TIME

Apple Computer developed Quick Time as a multi platform multi-
media format standard. Quick time uses a program called the Movie
Manager to combine sound, animation, and video from compressed
files. Quick Time movies are low resolution (160x120), but their low
data rate is ideal for CD-ROM storage. Quick Time offers a choice of
software and hardware compression through a program called Image
Compression Manager.
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CHOOSING A CD-ROM DRIVE

Insist on the following before purchasing a CD-ROM drive:

- You must have full MPC level-Il compliance.

- You must have full XA compliance.

- You must have MODE-1 and MODE-2 compatibility.
- You may want Multisession Photo CD compatibility.
- You may want 4X, 6X or faster spin speeds.

- You will want sub 200ms access times.

- You may want a SCSI interface.

- You may want a “caddyless” drive mechanism.

Here’s why: You need MPC, XA, MODE 1, and MODE 2 to play the
wide range of available CD-ROM disks. You need Multisession if you
plan to use Kodak Photo CD’s. You’ll want quad speed or faster if you
are running multimedia games. A faster access time will help if you're
transferring a volume of small files from CD-ROM. A SCSI interface is
essential for your Mac, and gives more upgradability for your PC. A
“caddyless” drive saves you money, by storing disks in jewel cases
instead of caddies.

THE MPC STANDARDS

A committee of manufacturers including Microsoft, Intel, and oth-
ers has developed two standards called MPC level 1 and MPC level 2.
These standards the minimum hardware required to run multimedia
programs. These standards are significantly less than we recommend
below.

MPC level 1 standard requires.

- A CD-ROM with access time less than 1000ms.

- A 386SX CPU with 2MB RAM.

- VGA, 1.33MB Floppy, and an 8 or 16 bit sound card.
MPC level 2 requires:

- A 486SX CPU with 20MHz or better clock speed.

As you can see, almost any modern PC or CD ROM drive exceeds

the MPC level 2 compliance recommendations. So when a drive is
touted as “Fully MPC Compliant!”, they really aren’t saying much.
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BUILDING A REAL MULTIMEDIA PC

To build a multimedia PC, or to upgrade your existing PC, you’ll
need the following:

- A fast Pentium processor.
- A PCI video card.

- A Sound Blaster 2.0 compatible sound board.
- A quad speed or faster CD drive (SCSI is preferred)
- A large hard disk if you plan to manipulate images.

Stay within your budget, but the faster the processor the better. If
you’re manipulating images in a program like Adobe PhotoShop, you
may need 32MB or more memory. Full resolution Kodak Photo CD
images are 4.5MB each! A PCI 32 bit video board with a Windows
accelerator is recommended. A quad speed or faster CD-ROM will
help give you smooth video motion. Most multimedia programs
require a Sound Blaster 2.0 compatible sound card.

CD-R and CD-WO

CD-R is the new desktop technology that enables you to write a
CD-ROM disk. A CD-R drive plugs right into your PC, Mac, or
SparcStation, and allows you to burn your own CD’s.

CD-R drives use the gold media described above and a high power
laser to burn pits into the metallic layer and write disks. These disks
are available in all formats and lengths, up to 74 minutes. The blank
disks are inexpensive (around $20 in volume). Of course, these disks
can be written only once.

Depending on the mastering software you use, you may be able to
create disks one track at a time, or you may need to create a complete
mastered image on your hard disk (650MB or more of space is
required) and then copy this image to the CD-R disk. CD-R writers are
available in speeds up to 6X, and they are surprisingly affordable. CD-
R drives are available from CSC and other suppliers.

MASTERING YOUR OWN CD-ROM

Yes! The technology is here today to master your own CD-ROM. At
the time of this printing, publishing about 100 disks cost less than
$1000. To master your own CD, first read about the available formats.
You will need to understand them and organize your data to be com-
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patible with them.

Next, shop for CD mastering software. This software is available in
all costs and qualities, from free public domain programs to profes-
sional programs costing several thousands of dollars. Using this CD
mastering software, you can organize your data in the correct file and
directory formats required for CD-ROM. Once your data is ready for
mastering, you will need to make a “One Off” to test your programs. A
“One Off” is made using a CD-R machine as described above. If you
plan to mass produce your disk, it would be better to have the same
company which will mass produce your disk manufacture the “one
off”. Your data may be transported to this manufacturing company on
Erasable Optical disks, DAT, on 8MM tape, or by actually shipping them
a hard drive (not recommended). The following companies are excel-
lent CD-ROM manufacturers:

3M Optical Recording Department
3M Center Building 223

St. Paul, MN 55144-1000
(612)733-2142

Disk Manufacturing, Inc.
1409 Foulk Road, Suite 202
Wilmington, DE 19803
(416)298-8190

Sony Electronic Publishing Company
Recorded Media Division

1800 N. Fruitridge Ave.

Terra Haute, IN 47804
(812)462-8260

US Optical Disk, Inc.
Eagle Drive

Sanford, NE 04073
(207)324-1124

(D HANDLING HAZARDS

Contrary to popular opinion, CD disks are not as rugged as they
look. While small scratches on the data side of the disk may not dam-
age data, you can destroy a disk completely by bending it, writing on
the top of the disk with a ball point pen, or deeply scratching either
side of the disk.

© CSC 1996
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Some data errors can be caused by dust, dirt, or greasy material on
the surface of the disk. A spray bottle of lens cleaner and a soft lint
free rag can be used to correct this. Treat your CD’s with care and
they will last a lifetime. Consider buying a caddy for each of your
disks, or at bare minimum, store your disks in plastic jewel boxes.

CD drives are also susceptible to contamination with microscopic
dust particles. When installing an internal drive, choose the location
furthest away from the fan in your computer to prevent the flow of
dust into the drive.
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FLOPPY DRIVES

FLOPPY DRIVES

t present, the computer industry has standardized the five floppy

drive types listed below. 1.44MB drives are the most popular,
although a large number of 5.25 and low density 3.5 diskettes still
exist in field installations.

INDUSTRY STANDARD FLOPPY DRIVES

Capacity Tracks Transfer Rate Form Factor

360K 40 250KHz 5.25"

1.2MB* 40/80 250/500KHz 5.25"

720K 40 250KHz 3.50"

1.44MB 40/80 250/500KHz 3.50"

2.88MB 80 1000KHz 3.50"

100MB ~700 1000khz+ External Zip Drive
FLOPTICAL DRIVES

The original floptical drive standard stored 20MB on a disk. This
disk used optical tracking to iclose the loopi and increase track densi-
ty. This standard is now obsolete.

ZIP DRIVES

The Bornoullei Zip drive uses high coercivity flexible disk media
coupled with imbedded servo to achieve higher densities than stan-
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Some early 1.2MB dri-
ves used a data trans-
fer rate of 300KHz
when reading 360K
disks.
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dard diskettes. Zip drives store 100MB per cartridge. Zip cartridges
donit interchange with standard floppy diskettes. Data transfer rates
are slightly faster than 2.88MB drives.

ACCELERATED FLOPPY DRIVES

CSC manufactures accelerated floppy drive/controller kits for
workstations and diskette duplication. These drives combine an intel-
ligent controller with 1.5MB cache memory and a special drive mech-
anism.The drive mechanism uses faster spindle speeds and simultane-
ous double sided (SDS) data transfer to achieve performance which is
typically 10 times that of standard, uncached drives. Call (408) 734-
DISK for more information on X10 floppy drives.

FLOPPY DRIVE LIST

The floppy drive list below is designed to aid in identifying some
of the more common floppy drives.

Manufacturer Model No. Drive Type
CannonMD 5501 1.2MB
Chinnon F2506 1.2MB
Fujitsu 2532 720K
Fujitsu 2537 1.44MB
Fujitsu 2551 360K
Fujitsu 2553 1.2MB
Mitsubishi MB4853 360K
Tandon 75-8 1.2MB
Toshiba FDD4603 720K
Toshiba FDDG6471 360K
Toshiba FDDG6784 1.2MB
Toshiba FDDG6882 1.2MB
Teac 55BV 360K
Teac 55GFV 1.2MB
Teac FD-235A 1.44MB
Teac FD-235HG 1.44MB
YE-Data 646 720K

© €5¢ 1996



Corporate Systems Center (408) 743-8787

OPTICAL DISK DRIVE TECHNOLOGY

OPTICAL DISK DRIVE TECHNOLOGY

here is a constant struggle between optical and magnetic disk
Tdrive manufacturers. Respected industry analysts have predicted
that optical drives may replace magnetics in the near future. But hard
drive designs keep improving and optical drive manufacturers con-
stantly struggle to approach the capacity and performance of magnet-
ic drives.

In theory, the density of optical media can exceed that of magnet-
ic media. In practice, an optical disk drive engineer faces the same
problems encountered in hard drive design.

Recording density is limited by the ability to design a manufac-
turable system with precise mechanical alignment. Most hard drives
employ only one closed loop servo system. Most optical drive employ
two or three servo systems. These servo systems interact, making it
more difficult to design optical drives for high performance.

The main advantage of today’s optical storage devices is remov-
ability. Nearly all optical drives feature rugged removable media. This
optical media is generally much less expensive than an equivalent
hard disk. At the time of this printing, a good 1GB magnetic hard disk
drive costs around $200. The equivalent optical drive costs about
$1000. The performance of the magnetic drive is roughly twice that
of the optical drive. But adding an additional 1GB by purchasing an
extra optical cartridge costs only $60. The total cost of 20GB of stor-
age with the optical drive is $2200, but the total cost of a magnetic
system is $4000!
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Optical removability only makes sense in applications where large
amounts of data can be stored without immediate access. Optical dri-
ves are popular in applications like online network backup and graph-
ic image storage.

Optical disk drives can be divided into three basic categories: CD-
ROM, WORM, and Erasable. CD-ROM drives are read-only devices. CD-
ROM disks are mass produced from a glass master using expensive
equipment. The cost of producing a CD-ROM disk using this equip-
ment is low in volume. CD-ROMs produced one at a time are called
one-off disks. One-offs are produced using a CD compatible WORM
disk, called a CD-R drive. See the CD-R chapter for more information
on how this is done.

CD-ROM Drives

CD-ROM disks are the future of software distribution. Instead of
distributing programs on floppy diskettes, software manufacturers
have switched to CD-Rom. In quantity,a 650MB CD-ROM costs around
50 cents to produce. This compares with a cost of 25 cents each for
six 1.44MB floppy diskettes. The immense storage capacity, low pro-
duction cost, and inherent difficulties in making unauthorized copies,
make CD-ROM attractive to software manufacturers. When this article
was written, the cost of a CD-ROM drive in large quantity had dropped
below $30.

WORM Drives

The acronym W.O.R.M. stands for Write Once, Read Many. WORM
drives use a laser to ablate (burn) tiny pits in optical media. Once
these pits are burned, they cannot be erased. The WORM compensates
for this limitation by offering immense storage capacity and remov-
able media. WORM drives are available with capacities of up to 15GB
per disk. WORM media is also usually much cheaper than erasable
optical media.

Driver software is often used with WORM drives so that the inabil-
ity to erase becomes invisible to the operating system. When previ-
ously recorded files are erased or changed, the old files are mapped
out and the available capacity of the WORM disk decreases.

Though the present trend is moving away from WORM drives
toward erasable optical drives, the low cost and good performance of
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WORM drives still offers an economical solution for data storage
where fast access is required.

Erasable Optical Drives

Modern erasable optical drives offer an alternative to large capaci-
ty magnetic drives. Although the performance and reliability of
erasable optical drives has not yet matched magnetic drives, remov-
ability makes them attractive in many applications.

Erasable optical drives do not require driver software for most
operating systems since they are functionally identical to hard disk
drives. Drive software is needed only for hot cartridge changing of the
media while the operating system is running.

Newer erasable opticals record on both sides of the media and
store 2600MB or more (unformatted) per cartridge. Erasable optical
media is constantly coming down in price, and is now cost-effective
for on-line backup.

The newer Hewlett Packard erasable drives offer access times
approaching hard disks. These drives are among the highest perfor-
mance optical drives available.

DVD AND HDCD

The future of WORM disks will lie in one of two competing tech-
nologies. The Digital Video Disk (DVD) standard is currently being
developed by a consortium of 10 consumer electronics companies,
and will likely become an industry standard. DVD disks are double
sided and hold 5GB of data per side. This is enough for both comput-
er applications and home video.

DVD’s competitor is High Density Compact Disk (HDCD)

HDCDisks hold 3.7GB per layer. Current standards proposed by
Phillips (the original creator of CD-ROM), support 2 layers for a total
capacity of 7.4GB per single sided disk. HDCD drives will also be able
to read exsisting CD-ROM and CD-audio disks. Although the HDCD
standard appears technically more robust than DVD, it won’t neces-
sarily become the industry standard. The first manufacturer with vol-
ume availability of products will likely determine the market.
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OPTICAL DISK CAPACITY

Erasable Drive Capacities

Form Factor Generation

3.5”
3.57
3.57
5.25”
5.25”
5.25”
12”Nikon

WORM Drive Capacities

Form Factor Generation

CD-R
DVD
HDCD
HDCD (2 layer)
12” Sony

NN = W N

o N e e

Capacity

128MB
230MB
650MB
650MB
1.3GB
2.6GB
8GB

Capacity

650MB
5GB
3.7GB
7.4GB
15GB

Typical Access

65ms
35ms
30ms
65ms
30ms
25ms
40ms

Typical Access

100ms
60ms
60ms
60ms
40ms
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OPTICAL JUKEBOXES

ew erasable optical drives offer removability, reliability, and per-

formance approaching hard drive speeds. The catch is that it’s
tough to find a reliable optical drive that stores more than 2.6GB per
cartridge. The simple solution is to add more cartridges. Optical car-
tridges are cheap, removable, easy to ship, and reliable. Here’s where
optical jukeboxes fit in. They work just like the old Wurlitzer jukebox
at the pool hall.

An optical jukebox is a computer controlled robotics mechanism
designed to insert and remove cartridges quickly. Larger jukeboxes
(like the HP unit pictured below) may have several drives fed from a
library of cartridges. These drives are connected to an array controller
that can “stripe” data between cartridges to increase performance.
Additional drives can
be added to form a | Qpfical Disk Library
RAID style array which | Components aisiot
can be configured to

Picker
offer redundancy. /
This HP jukebox |FrontPanel
uses a feed tray to \%
insert cartridges, stor- ﬁ\
in : _ \§ Carriage
g them in the maga NN ~ and
zine located in the cen- §§ 1 Rails HP Jukebox
ter of the drive. A sys- §§ p
tem of DC servo §§ 1 j\ . Rear
motors move a “pick 4§§ /LL e Panel
arm” which shuttles up \I§§ bt\ .
and down the stack of Vl ) Mag,azmes
. N . \l / Disk Drives
cartridges. The pick are

also moves horizontally
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to select different stacks and drives. This particular jukebox can “feel”
the cartridges by sensing differences in the pressure required to move
the pick arm.

The performance of a jukebox is rated in changing time and relia-
bility. Typical changing times range from 5 to 60 seconds per cartridge
switch. This makes jukeboxes useful primarily for “near on line” stor-
age applications.
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OPTICAL DRIVE SPECIFICATIONS

MODEL FORM TYPE CAPACITY ACCESS INTERFACE MEDIA AUDIO
NUMBER FACTOR TIME

A.D.I.C

Data Optic 600 5.25" WMRM 594MB 67ms SCsi - -
A.D.S.I

MQO-151 5.25" WMRM 594MB 95ms scsl - -
MVO-151 5.05" WMRM 594MB 95ms scsl___ - -
MZO-151 5.25" WMRM 594MB 95ms scsl___ - -
Optical/HSC 5.25" WMRM 594MB 95ms scsl__ - -
Accel

AEO650 5.25" WMRM 650MB 95ms scsl - -
Allegro

PVCD650S 5.25" RO 650MB 340ms Prop. - -
Alphatronix .
IDQ10-M 5.25" WMRM 650MB 83ms Q-BUS - -
IDQ20-D,T,S,R 5.25" WMRM 1300MB 83ms Q-BUS - -
IDU10-M 5.25" WMRM 650MB 83ms UNIBUS - -
IDU20-D,T,S,R 5.25" WMRM 1300MB 83ms UNIBUS - -
IMC10-M 5.25" WMRM 616MB 83ms SCSI(M)_- -
IMC20-D,T,S,R 5.05" WMRM 1232MB 83ms SCSI(M)_- -
IPA10-M 5.05" WMRM 650MB 83ms XT/AT - -
IPA20-D,T,S,R 5.25" WMRM 1300MB 83ms XT/AT - -
IPN10-M 5.05" WMRM 650MB 83ms XT/AT - -
IPN20-D,T,S,R 5.05" WMRM 1300MB 83ms XT/AT - -
IPS10-M 5.25" WMRM 650MB 83ms MCA - -
IPS20-D,T.5,R 5.05" WMRM 1300MB 83ms MCA - -
ISS10-M 5.25" WMRM 592MB 83ms SCSI(S) - -
1SS20-D,T.5,R 5.05" WMRM 1184MB 83ms SCSI(S) - -
APT Odessa

ROS-3250E1S 5.25" WMRM 560MB 107ms scsi - -
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MODEL FORM TYPE CAPACITY ACCESS INTERFACE MEDIA AUDIO

NUMBER FACTOR TIME

Apple Computer

CD SC 5.25" FH - 550MB 600ms SCSI-M  Disk Yes
Axis Computer

RO-5030E 5.25" WMRM 652MB 67ms Scsl - -
ASC

MO-55 5.25" WMRM 596MB 49ms scsl - -
(D Technology

T3201Portadrive 5.25" FH - - 350ms SCSI-M Disk Yes
Chinon

CDA-431 5.25" HH - 550MB 350ms SCSI-M - Yes
CDS-431 5.25" HH - 550MB 350ms SCSI - Yes
CDX-431 5.25" HH - 550MB 350ms scsl - Yes
Concurrent

R/W Optical 5.25" WMRM 1000MB 49ms SCSl - -

Consan, Inc.

RS600/N 5.25" WMRM 596MB 67ms scsl - -

Corel Systems

650-MO 5.25" WMRM 650MB 95ms SCsl___ Cart -
Deltaic 5ystem

OptiServer 600 5.25" WMRM 595MB 67ms SCsl - -
OptiServer 650 5.25" WMRM 595MB 67ms scsl - -
Denon

DRD-253 5.25"HH RO - 400ms scsl - Yes
Daphin Systems

Sonar-600S 5.25" WMRM 600MB 95ms scsl - -
Dynatek Systems

DROS600 5.25" WMRM 1200MB 50ms scs| - .
MOS1600 5.25" WMRM 600MB 50ms SCS| : :
MOS2600 5.25" WMRM 600MB 50ms scsl : -
MOS3600 5.25" WMRM 600MB 50ms scsl : :
ROS600 5.25" WMRM 600MB 50ms SCS| : :
Exsys Storage

Laser RA-2M 5.25" WMRM 934MB 35ms STo] - -
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MODEL FORM TYPE CAPACITY ACCESS INTERFACE MEDIA AUDIO
NUMBER FACTOR TIME

Exsys Storage  (continved...)

Laser RA-2S 5.25" WMRM 674MB 95ms sDI - -
Laser RA-4M 5.25" WMRM 1868MB 35ms SDI - -
Laser RA-4S 5.25" WMRM 1188MB 95ms SDI - -
Laser RA-7M 5.25" WMRM 3269MB 35ms sDI - -
Laser RA-7S 5.25" WMRM 2079MB 95ms SDI - -
FWB

Hammerdisk 1000 5.25" WMRM 1000MB 35ms scsl - -
Hammerdisk 600S  5.25" WMRM 574MB 107ms scsl - -
General Micro

MO/D 220 5.25" WMRM 924MB 35ms scsi(s) - -
Genstar

2000 5.25" RO 650MB 450ms Prop. - -
Herstal

50652A 5.25" WMRM 652MB 44ms scsl - -
51000A 5.25" WMRM 1000MB 35ms scsi - -
Hewlett-Packard

50720A 525"HH RO - 500ms PRO - -
C1711A 5.25" WMRM 650MB 107ms scsil - -
Hitachi

CDR-1700S 5.25" RO 600MB 350ms scsi Disk -
CDR-1750S 5.25" RO 600MB 320ms scsl - -
OD-112-1 5.25" WMRM 644MB 75ms scsl - -
IBM

3510-001 5.25" RO 600MB 380ms scsl - Yes
0162 3.5" WMRM - - scsi - -
Laser Magnetics

CM-201 525'"HH RO 600MB 400ms IDE Cart _ Digital
CM-212 525'"HH RO 600MB 400ms scsi Cart Digital
CM-221 5.25" HH RO 600MB 500ms IDE Cart Analog
CM-231 5.25" HH RO 600MB 400ms SCSlI Cart Analog
LM-510 5.25"FH _ WORM 654MB 61ms scsl Cart -
LM-520 525'FH  WMRM 654MB 70ms scsi Cart -
D-4100 Rack WMRM 5.6GB 80ms scsli Cart -
LF-4500 Rack WMRM 28.0GB 80ms SCSl Cart -
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MODEL FORM TYPE CAPACITY ACCESS INTERFACE MEDIA AUDIO
NUMBER FACTOR TIME

M.0.S.T.

RMD-5100-S 3.5" HH WMRM 128MB 35ms scsl - -
Macsetra

Genesis 6000 5.25" WMRM 600MB 95ms scsi - -
Maxcess

M-600L 5.25" WMRM 600MB 95ms scsl - -
Maxoptix

RXT-800HS 5.25'HH  WORM 786MB 35ms scsl Cart -
Tahiti 525'FH  WMRM 1GB 35ms Scsi Cart -
Meridian

100T Network 525"HH RO - 250ms - Disk N/A
Micro Design

Laserbank 600CD 5.25" HH RO 600MB 350ms SCSI Disk Yes
Laserbank 600R  5.25"HH RO 600MB 350ms scsi Disk -
Micronet

SB-SMO/DOS 5.25" WMRM 586MB 107ms scsl - -
Mirror Technology

CDR-10 5.25" RO 600MB 350ms scsli Disk Yes
RM600 5.25" WMRM 594MB 61ms scsl - -
Mitsubishi

MW-5D1 5.25" FH ; 300MB 63ms ESDI - -
MW-5U1 5.25'FH  WORM 300MB 68ms scsi - -
NEC

CDR-73 5.25" HH RO 600MB 300ms SCSI - Yes
N/Hance

R6501mce- 5.25" WMRM 650MB 95ms scsli - -
DOS,LAN,0S/2

R6501sce- 5.25" WMRM 650MB 95ms scsl ; -
DOS,LAN,MAC

R6501sci-DOS 5.25" WMRM 650MB 95ms scsi ; ;
W6501 5.25" WMRM 594MB 107ms SCSl - -
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MODEL

FORM

TYPE

CAPACITY

ACCESS

INTERFACE

MEDIA

AUDIO

NUMBER FACTOR TIME

Ocean

Tidalwave 650 5.25" WMRM 564MB 107ms scs - -
Online Products

OPC-OSU-202 5.25'HH RO 600MB 350ms SCSI,P__ Disk N/A
Optima

Concorde 5.25" WMRM 564MB 107ms scs! - -
Panasonic

LF-5010 5.25' FH __ WORM 940MB 90ms SCSI-2  Cart -
LF-7010 5.25'HH __ WMRM 1000MB 90ms SCSl-2  Cart -
Pinnacle Microsystems

REO-130 525"HH RO 128MB 28ms SCSILM __ Disk Opt
REO-1300 5.25"HH __ WMRM 1300MB 65ms SCSI,M __ Disk Opt
REO-650 5.25' FH _ WMRM 650MB 65ms SCSIL,M__ Disk Opt
REO-6500 525"FH RO 6500MB 65ms SCSI,M__Disk Opt
REO-36000 5.25"FH RO 36000MB 65ms SCSIL,M _ Disk Opt
Pioneer

DD-U5001 5.25" FH - 654MB 60ms scsl__ Cart -
DE-S7001 5.25" WMRM 654MB 53m scsl Cart -
DE-U7001 5.25' FH _ WMRM 654MB 53ms SCSl  Cart -
DRM-600 525'FH RO 6x540MB 600ms SCSI___ Disk Yes
DD-8001 8.00' FH _WMRM 1500MB 250ms Scsl Cart -
DJ-1 8.00" WMRM 1500MB 250ms Scsl__ Cart -
PLI Peripherals

Infinity Optical 5.25"FH WMRM 562MB 107ms SCSi Cart -
CD-ROM 5.25" RO 600MB 380ms __ SCSI - -
Procom Technology

MCDRom-650 5.25'"HH RO - 350ms SCSI,M __ Disk Yes
MEOD650/E 5.25" WMRM 568MB 107ms scsl - -
Reference Technology

500AT Dual 5.25"HH RO - 500ms SCSl _ Disk Optical
500AT External 525" HH RO - 500ms PRO Disk Optical
500AT Ext. SCSI 5.25"HH RO - 500ms SCSI Disk Optical
500AT Internal 5.25"HH RO - 500ms PRO Disk Optical
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MODEL FORM TYPE CAPACITY ACCESS INTERFACE MEDIA AUDIO
NUMBER FACTOR TIME

Reference Technology (continved...

500AT Int. SCSI _ 5.25"HH RO - 500ms SCSI___ Disk____Optical
500PS2 External 525" HH RO - 500ms PRO Disk___ Optical
500PS2 Ext SCSI 525" HH RO - 500ms SCSI__ Disk __ Optical
Relax Technology

500AT Dual SCSI _ 5.25"HH RO - 500ms SCSI __ Disk ___ Optical
Ricoh

RO-5030E Il 525" HH _WMRM 652MB 67ms Scsl___ Cart -
RA-9100H 5.25' HH _WORM 800MB 168ms scsl _ Cart -
RS-9200E Il 5.25' FH _WMRM 652MB 67ms Scsl__ Cart -
SONY

CDU-7205 5.25" RO 600MB 340ms IDE - -
CDU-7211 5.25" RO 600MB 380ms scsl - -
SMO-D501/C501 __5.25" WMRM 650MB 95ms scsl - -
SMO-S501 5.25" WMRM 650MB 95ms scsl - -
$ST Storage

STAK Il 5.25" WMRM 650MB 67ms scsl - -

Storage Dimensions

Erasable Optical 5.25" WMRM 562MB 107ms SCsli - -
LNE1-1000AT 5.25" WMRM 900MB 49ms SCSI - -
LSE1-1000AT 5.25" WMRM 900MB 49ms SCSI - -
MCE880-HC1 5.25" WMRM 900MB 49ms SCslI - -

Summus Company
SO-600 5.25" WMRM 594MB 900ms scsl - -

Sumo System

RSSM600-C 5.25" WMRM 594MB 50ms scsl Cart -
RSSM600 DEC 5.05" WMRM 594MB 50ms scsl Cart -
RSSM600S(Sun)  5.25" WMRM 594MB 50ms SCSI(S) Cart -
Tandy

CDR-1000 5.05" RO 600MB 1000ms Prop - -
Techmar

Laservault 5.25" WMRM 1000MB 107ms SCSi - -
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MODEL FORM TYPE CAPACITY ACCESS INTERFACE MEDIA AUDIO
NUMBER FACTOR TIME

Texel

DM-5021 5.25" RO 600MB 340ms SCSi - -
Todd

TCDR-6000 5.25" RO 600MB 340ms Prop - -
Toshiba

TXM-3301-E1 5.25" RO 600MB 325ms SCSI - -
WM-070 5.25" WORM 900MB 90ms SCSI - -
XM-3301-A1 MAC 5.25"HH RO 600MB 350ms SCSI(M) - Yes
XM-3201-A1 PC 5.25"HH RO 600MB 350ms SCSI - Yes
XM-3201-PS/2 525"HH RO 600MB 350ms SCSI - Yes
XM-3201B 525"HH RO 683MB 350ms SCSI Cart Yes
XM-5100A 5.25"HH RO 683MB 380ms SCSI(M) Cart Yes
XM-5100A PCF 525"HH RO 683MB 380ms SCSI Cart Yes
XM-5100A PS2 5.25"HH RO 683MB 380ms SCSI Cart Yes
WM-500 - WORM 5000MB 160ms SCSI Cart Yes
Trimarchi

LaserAce 5.25" WMRM 600MB 45ms SCSI - -
Tristar

PE3600-1D 5.25" WMBM 600MB 61ms SCs| - -
PE3660-1DQ 5.25" WMRM 600MB 61ms Q-Bus - -
PE3660-1R 5.25" WMRM 600MB 61ms scsi - -
PE3660-2R 5.25" WMRM 1200MB 61ms SCSI - -
U.S. Design

QD1000-Q 5.25" WMRM 1000MB 35ms Q-Bus - -
QD1000-S 5.25" WMRM 1000MB 35ms SCSI - -
QD1000-U 5.25" WMRM 1000MB 35ms Unibus - -
QT1000-Q 5.25" WMRM 1000MB 35ms Q-Bus - -
QT1000-S 5.25" WMRM 1000MB 35ms SCsl(s) - -
QT-1000-U 5.25" WMRM 1000MB 35ms Unibus - -
Xyxis

XY600RW 5.25" WMRM 574MB 61ms SCSI - -
Zetaco

SKR-600 5.25" WMRM 650MB 95ms scsl - -
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TAPE DRIVES

TAPE DRIVES
Tape Drive Interfaces

I isted below are the most common tape drive interfaces.

FLOPPY TAPE

The Floppy Tape interface is simply an SA-400 floppy drive pinout.
Floppy tape drives can be connected just like a floppy drive and usu-
ally do not require a separate interface card. There is a performance
penalty paid for this convenience though: most floppy tape drives can
not transfer data faster than 500Kbits/sec. Some newer floppy con-
troller chips, like the Intel 82078SL and National Semiconductor 8477
can support 1Mbit/sec transfer rates with newer drives. National
Semiconductor integrated motherboard floppy and PCI 1I/O con-
trollers also support 1Mbit/sec transfer rates. Some new chips will
support 2Mbit/sec transfer rates, although we aren’t aware of any tape
drives that can run that fast.

PERTEC

The Pertec standard interface dates back to the mainframe tape
drives of the early 70's. Nearly all 9 track reel to reel tape drives use
the Pertec interface. Pertec and Fujitsu 9 track drives are still com-
monly used for information interchange between minicomputers,
mainframes, and PC'’s.

© (SC 1996 Hard Drive Bible 303



Corporate Systems Conter (408) 743-8787

304 Hard Drive Bible

aicoz

QIC-02 is a hardware interface and software command set stan-
dard. QIC-02 drives have an imbedded microprocessor which con-
trols them and uses standard commands to read and write blocks of
data and control the tape (similar to the SCSI interface). A QIC-02
style command set is also used by most QIC-36 controllers.

QIC-36

QIC-36 is a low level hardware interface used by most all DC600
style tape drives. This interface offers no "intelligence"; it connects
directly to the drive motors and heads. An intelligent controller is
required to use the QIC-36 interface.

SCS1

The SCSI interface is now used on all of the newer DAT and most
1/4 tape drives. Many companies offer "bridge controllers" that con-
nect QIC-02 and QIC-36 drives to the SCSI bus. Faster high end tape
drives are also available with Fast & Wide SCSI-II interfaces.

ESCON

Escon is IBM’s standardized high performance mainframe optical
fiber interface. Escon is used only on high end tape and disk storage
arrays.

FIRE WIRE

The Fire Wire interface has recently been standardized by the IEEE.
Fire Wire interfaces are now available on high end tape drives.

Data Compression and Honest Capacity

Since digital tape drives have inherently slow access times, they
are used primarily for backup and archival storage and large capacity
information transfer. Since most backup and archival processes bene-
fit greatly from data compression, many manufacturers include data
compression software with their tape drives. Many also advertise the
capacity of the tape drive AFTER DATA COMPRESSION. This advertis-
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ing is deceptive because the actual storage capacity of the tape will
vary depending on how much the incoming data can be compressed
before it is recorded. Most data compression schemes will compress
typical data to a maximum 2:1 ratio. The actual compression ratio you
get will depend on the type of files you are compressing. Most graph-
ics and text files can be easily compressed, while programs generally
do not compress well. Some tape drives include data compression
algorithms on the drive. Examples of these are the Exabyte 8505CS
and Archive DDS-2 autoloaders.

Choosing a Tape Drive

To choose a tape drive, first determine the maximum capacity you
need. Beware of deceptive advertising when selecting a drive based
on capacity. While certain manufacturers may advertise floppy tape
drives with capacities of 800MB or more, many of these drives store
less than 300MB of data (not including compression). As we men-
tioned earlier, many types of data will not compress at all!

Another main consideration in selecting a tape drive is data trans-
fer rate. In PC applications, floppy tape drives are generally the slow-
est and SCSI drives are generally the fastest available. Using data com-
pression can slow data transfer significantly. The table below lists the
backup times and transfer rates of some typical drives tested at CSC.
These real world tests were made with a CSC Wide/Narrow SCSI card
connected to an Intel 120mhz Pentium motherboard. The actual trans-
fer rate and backup time you achieve will depend on several factors
including: processor speed, bus speed, hard drive speed, and controller
setup. So the performance you get may differ, but this chart does pro-
vide a relative reference.

TAPE DRIVE RELATIVE PERFORMANCE TESTS

Tape Drive: Archive/Conner 2750 1/41"
Interface : Fast SCSI-II

Controller: CSC PCI Wide/Narrow
Rated Capacity: 1350MB

Honest Capacity: 1388MB to end of Tape
Entire tape transfer Rate: 17.5MB/minute

Time to write 100MB: 6 minutes

Average Price (May, 1996):  $195
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Tape Drive:

Interface :

Controller:

Rated Capacity:

Honest Capacity:

Entire tape transfer Rate:
Time to write 100MB:
Average Price (May, 1996)

Tape Drive:

Interface :
Controller:
Rated Capacity:

Honest Capacity:

Entire tape transfer Rate:
Time to write 100MB:
Average Price (May, 1996)

Tape Drive:

Interface :

Controller:

Rated Capacity:

Honest Capacity:

Entire tape transfer Rate:
Time to write 100MB:

Average Price (May, 1996):

Tape Drive:

Interface :

Rated Capacity:

Honest Capacity:

Entire tape transfer Rate:
Time to write 100MB:

Average Price (May, 1996):

Exabyte 8500CS 8mm
Fast SCSI-II

CSC PCI Wide/Narrow
5000MB

4870MB to end of Tape
9.1MB/minute

10 minutes

$1595

Archive/ConnerDDS-2
Autloader P/N 4586NP
Fast SCSI-II

CSC PCI Wide/Narrow
4000MB per tape,

48GB per 12 tape cartridge

4000MB to end of Tape
14.6MB/minute

6 minutes

$895

DEC/Quantum DLT 10
Fast SCSI-II

CSC PCI Wide/Narrow
10GB per tape

10540MB to end of Tape

14.6MB/minute
6 minutes
$1795

Archive/Conner Travan
Floppy Controller
800MB per tape
425MB to end of Tape
4.5MB/minute

20 minutes

$149
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Tape Drive: PerSci 9 Track 6250BPI reel-reel
Interface: Pertec

Controller: MicroTech

Capacity with 9" tape: 165MB

Transfer Rate: 5MB/minute

Time to write 40MB: 8 minutes

Average Price (May, 1996):  $2195

It's interesting to note that the 8mm drives offer a transfer rate sim-
ilar to the DAT drives, although advertising purports that 8mm is much
faster. The speed of the floppy tape drive was slower than most CD-
Writers.

Extended Length Tapes

The maximum capacity of a tape drive can also be increased using
an extended length tape. To increase the length of a tape cartridge,
the tape material must be made thinner than normal. Some thin tapes
tend to tear under heavy use. If you don’t need the extra capacity that
extended length tapes provide, or if you use your tapes frequently, a
standard length tape will prove more reliable. Thinner tapes often
have an XL added to the tape part number. The chart below lists the
standard capacities of most common standard and extra length tape
cartridges.

STANDARD TAPE CAPACITY

Cartridge Type Length Tracks Capacity
(feet) (no compression)
DC 100 10MB 16 10MB
DC 1000 100 16 10MB
DC 1000 Alphamat 100 24 20MB
DC 2000 200 24 40MB
DC 2000XL 200 24 60MB
DC 2120 220 30 120MB
DC 2120XL 220 30 "170MB
QW5122F 222 30 208MB
.315”Travan TR1 350 30 400MB
DC 615 150 9 15MB
DC 600 600 9 60MB
DC 600A 600 9 60MB
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STANDARD TAPE CAPACITY

(continved....)

Cartridge Type Length Tracks Capacity

(feet) (no compression)
DC 600A 600 9 60MB
DC 600XTD 600 15 125MB
DC 600XL 960 15 200MB
DC 6135 1000 41 1350MB
.315” 3M Travan TR2 800 24 , 600MB
.315” 3M Travan TR3 1200 24 1600MB
1/2" IBM 3480 Cart 200 18 200MB
1/2" IBM 3490 Cart 400 36 800MB
1/2" IBM 3490E Cart 400 36 800MB
4MM DAT (DDS-1) 275 Helical Scan 1300MB
4MM DAT (DDS-1) 275 Helical Scan 2000MB
4MM DAT (DDS-2) 275 Helical Scan 4000MB
4MM DAT (DDS-2) 360 Helical Scan 6000MB
8MM Exabyte 8200 175 Helical Scan 2200MB
8MM Exabyte 8500 175 Helical Scan 5000MB
DLT 2.6 200 Serpentine 2600MB
DLT 6.0 200 Serpentine 6000MB
DLT 10.0 200 Serpentine 10GB
Sony ID2 1500 Helical Scan 175GB
Ampex DST 2000 Helical Scan 165GB
Reel to Reel Tapes
9 TRACK 800BPI  2400' 9 20.7MB
9 TRACK 1600BPI  2400' 9 41.5MB
9 TRACK 6250BPI 2400’ 9 162MB

Tape Technology Improvements
1/4 Improvements

Minnesota Mining and Manufacturing (The 3M Company) contin-
ues to push the capacities of its 1/4 and Travan tapes. In an attempt
to enter the midrange market, capacities of 100GB per 1/4 cartridge

are planned for late 1998. Tape widths have been increased to .315”
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per cartridge, and an attempt is being made to make the newer drives
downward compatible with older 1/4 cartridges.

Travan

Travan is a 3M trademark for data minicartridges used mainly in PC
applications. Travan tapes are up to 750 feet long and are slightly
wider (.065") than previous generations of floppy tape minicartridges.

Most manufacturers (including Colorado, Mountain and
Conner/Archive) have modified their drives to handle the slightly larger
Travan cartridge. Most of these drives can read and write smaller
capacity cartridges from the same QIC family. This makes the follow-
ing tapes generally compatible in newer QIC-80 drives:

DC2120 120MB
DC2120XL 170MB
QWS5122F 208MB
TR1(Travan) 400MB

The newer TR3 series of cartridges are available in the following

capacities:

DC3010XL 346MB
QW3010XLF 425MB
DC3020XL 692MB
QW3020XLF 850MB
TR3 1600MB

4mm Improvements

Current 4mm DAT drives store between 1.3GB per 90M tape in
DDS-1format to 6GB per 120 meter tape in DDS-2 format. Attempts
are being made to increase tape lengths to 200 meters while main-
taining acceptable reliability. DAT drives already use sophisticated
tape tensioning controls to avoid stretching and damaging tapes. New
standards should increase DAT capacity to 10GB per cartridge in the
near future.

8mm Future Improvements
One manufacturer, Exabyte Corporation, appears to hold a lock on
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8mm tape drive production. All their products use the SCSI interface,
and have evolved from the original 220KB/sec EXB 8200 2.2GB model
that offered good reliability but slow seek times, to the current EXB
8500 series which holds 5GB per tape and transfers at 500 KB/sec.
Their new product is called Mammoth and holds 20GB uncompressed
per cartridge, at sustained transfer rates of 1.1MB/s. As of May, 1996,
the Mammoth had not reached the market in volume. DLT drives are
significant competitors to 8mm products, and may overtake Exabyte
drives in the future.

DLT Future Improvements

DLT was originally developed by DEC in the late 1980’s, and stands
for Digital Linear tape. DEC grew the technology to hold over 10GB
per tape. Quantum purchased this production line from DEC in 1995.
Development continues on tapes that will hold over 50GB in the near
future. DLT drives hold the best reputation for reliability and have fast
transfer rates (1.265MB/sec sustained for DLT20 drives). Prices on
DLT drives are significantly higher than 8mm drives, but in mission
critical applications, the extra reliability may be worth it. DLT drives
have a good reputation for downward compatibility, so you can expect
the newer drives to read DLT tapes you may already have. DEC also
builds autoloaders for these drives.

ID1 and ID2 Tape drives

4mm and 8mm tape drives were originally intended for consumer
applications like Digital Audio Tape and video camcorders. Two types
of video tape (D1 and D2) have now been adapted for computer data
storage. These 3/4 helical scan drives are produced by Sony
Corporation, and are highly modified versions of professional video
recorders. These drives pump data at up to 40MB/sec an store up to
175GB per tape. These high end drives are extremely expensive
(around $125K), but transfer rates are impressive, and they provide
good competition for tape drive arrays in fast applications. Sony con-
tinues to improve the reliability and tape wear characteristics of these
drives. Capacities over 250GB per tape are expected soon.
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CSC BENCHMARK TESTS

SC has selected several high performance drives for review. The
Caverag(: seek times are those advertised by the manufacturer,
along with actual test results. Seek times were tested on Flexstar fac-
tory testers of the type used for factory final test. .

Our PCI test computer was an Intel PCI motherboard with a
120MHz Pentium Processor. We used the CSC PCI wide/narrow con-
troller to connect SCSI drives, and the on-board IDE connector for test-

ing IDE drives.

Model:

Formatted Capacity:
Rated Average Seek:
Tested Average Seek:
Rated MTBF:

Average Data Transfer Rate:

Model: _

Formatted Capacity:
Rated Average Seek:
Tested Average Seek:
Rated MTBF:

Average Data Transfer Rate:

Model:

Formatted Capacity:

Rated Average Seek:

Tested Average Seek:

© (SC 1996

Maxtor 71626AP E-IDE
1620MB

14

13.7

300,000 hours
3,105KB/sec

Conner CFP31200A E-IDE
1200MB

15ms

15.3ms

350,000 hours
2,630KB/sec

Western Digital WDAP200 IDE
212MB

12ms

14.7ms
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Rated MTBF:

Average Data Transfer Rate:

Model:

Formatted Capacity:

Rated Average Seek:

Tested Average Seek:
Rated MTBF:

Average Data Transfer Rate:

Model:

Formatted Capacity:

Rated Average Seek:

Tested Average Seek:
Rated MTBF:

Average Data Transfer Rate:

Model:

Formatted Capacity:

Rated Average Seek:

Tested Average Seek:
Rated MTBF:

Average Data Transfer Rate:

150,000 hours
1,420KB/sec

Seagate ST15150WC SCA
4200MB

8ms

8.2ms

300,000 hours
5,240KB/sec

Seagate ST32550W WIDE
2100MB

8ms

8.6ms

300,000 hours
4,130KB/sec

Micropolis 2217AV
2044MB

10ms

9.2ms

300,000 hours
3,110KB/sec

© CSC 1996



Corporate Systems Center (408) 743-8787

SOFTWARE

SOFTWARE

he software included with the Hard Drive Bible is a collection of

disk utilities that you will find useful. This software is copyrighted
by the various authors of the programs and provided through the cour-
tesy and with the written permission from manufacturers including
Maxtor Corporation and Seagate Technologies. Some of the programs
are referred to as “shareware”, which is a means of distributing software
for evaluation before paying for it.

All of the programs have their own documentation and indicate
whether a fee is required after an evaluation period. A software utility
called PKUNZIP is provided by PKWare, Inc., and is used by typing:

PKUNZIP<filename>

If you need a manual for a difficult to find drive (including those not
listed in the jumpers section), try our automatic document printer. To
install the document printer, type:

HDBDOC<return>

or select it from the Windows file manager. The document printer
includes manuals for CSC products, including the disk drives sold by
CSC.

DISCLAIMER

CSC, DTC, Maxtor Corporation, and Seagate Technology expressly
disclaim any liability which may arise from the use of the software
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included with the Hard Drive Bible. To the best of our knowledge, this
software is workable and free of any major bugs, but no guarantee of
performance of fitness for any particular application is made. This soft-
ware is provided free of charge, but may not be duplicated without con-
sent as listed below.

COPYRIGHT NOTICE

These programs are copyrighted by their respective authors and may
not be reproduced in any form without proper written consent. The
software enclosed is protected by US copyright law. Additional copy-
right and disclaimer notices may be contained in the files.

This list of the most commonly used CD-ROM files is provided by
Maxtor Corporation:

1ADAY10.ZIP MAIN
116K 09/92 Run files daily, weekly, monthly
Runs files once a day, weekly, or on a certain day of the month.

2SOCKET.DOC PCMCIA
2.7K 11/94 Socket App for >=10MB flashcards
2-Socket application for 10MB or greater Flashcards. This docu
ment is in W$ for Windows 2.0 Format.

3DRVS260.ZIP MAIN
73K 11/93 Driver for 3 drives in one system
Device driver to add a 2nd 16bit HDD interface to your DOS AT
(286+) system. Windows compatible.
Shareware, version 2.60 by Dustbowl Designs

4DRVU100.ZIP MAIN
32K 11/93 Inquiry utility for up to 4 drives
Inquiry for drives on both primary and secondary drive ports.
Shareware, V1.0 by Dustbowl Designs.

4SPD100.ZIP MAIN
64K 11/93 Graphical HDD data transfer rate test utility
Graphical Hard Drive Test utility.
Shareware, V1.0 by Dustbowl Designs

7000LLF.EXE MAIN
47K 03/96 7000 A series Low Level Format program
Self-extracting zip file.
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7000LLF.EXE MAIN
47K 03/96 7000A series Low Level format program.
Self-extracting zip file.

ACCULOG.TXT 3RDPARTY.
5.9 10/93 Acculogic IDE controller card documentation.

AMIGA.ZIP MAIN
3.5K 12/93 Notes on installing IDE & SCSI’s on Amiga
Amiga computer installation notes and tips.

ANOO1HP.DOC PCMCIA
15K 1MB Flashcard install into HP 951X PC
1MB Flashcard installation procedure for HP 951X Palmtop PC.
This document is in MS Word for Windows 2.0 format.

ANOO2HP.DOC PCMCIA
12K 11/94 2MB+ Flashcard install into PP 95LS PC
2MB thru 20MB Flashcard installation procedure for HP 95LX

Palmtop PC. This document is in MS Word for Windows 2.0 format.

ANOO3HP.DOC PCMCIA
12K 11/94 1MB Flashcard install into HP x00LX PC
1MB Flashcard installation procedure for HP 100LX/200LX
Palmtop. This document is in MS Word for Windows 2.0 format

ANOO4HP.DOC PCMCIA
10K 11/94 2MB+ Flashcard install into HP x00LX PC
2MB thru 20MB Flashcard installation procedure for HP 100
LX/200LX Palmtop PC. This document is in MS Word for Windows
2.0 format.

ASPITOOL.ZIP MAIN
2.4K 06/92 Tahiti Temp (IX-TEMP) /Scan
(SCANS The To Files (TX-TEMP/SCANSCSI) are to little tools to
check the temperature of a MaxOptix Tahiti Sub-System
(TX-TEMP) and Scanning all Host Adapters for SCSI-Devices
(SCANSCSID). All you need is an ASPI-DOS Driver installed for
each Host Adapter.
Christoph Kummer/datacomp ag/Switzerland
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AT_V1.ZIP MAIN
11K 09/92 ASPI-TOOLS
ASPI-Tool contains some programs such as SCSISCAN,
UNITATTN.EXE, TX-TEMPEX, FMT-512, FMT-1024. Please
put this file on the Banyon for Michael Davis, Maxtor UK.

AUTOCORE.EXE MAIN
101K 02/95 Runs CORETEST in “automatic” mode. That is,
it executes Coretest several times changing bl size each time.
CORETEST TEST UTILITY

BEEPCODE.DOC MAIN
652 11/93 Beep error codes for AMI BIOS’s
List of what errors the Beep codes stand for in the American
Megatrends International BIOS.

BIOSBNC.ZIP MAIN
159K 08/93 BIOS Bench Mark
Maxtor’s BIOS Benchmark Program. Sorry, no documents,
how to use it and interpretation of results is up to you.

OTT140.Z1P MAIN
81K 10/93 Boot Mgt Pgm
Manages boot up environments, ie: different CONFIG.SYS and
AUTOEXEC.BAT

CACHE.EXE MAIN
3.6K 08/93 Turn 7000A CACHE on or off.

CARD112.EXE PCMCIA
49K 06/94 Cardlock - Lock access to MobileMax Drvs
Cardlock V1.12 Limits access to your MobileMax card with
single or multiple passwords.

CARDTALK.EXE PCMCIA
618K 11/94 Cardtalk V2.20.15 drivers for deskrunner
Cardtalk V2.20.15 drivers for Maxtor’s Deskrunner PC/AT
PCMCIA adapter.
Self-extracting ZIP file.

CLEAN112.ZIP MAIN
271K 03/94 McAffee Virus Clean V112,
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COMPORT.DOC PCMCIA
4.2K 11/94 Deskrunner COM Port problem tips
Some solutions for COM port problems encountered while
installing Deskrunner. This document is in MS Word for
Windows 2.0 format.

CORETEST.EXE MAIN
64K 05/88 CORETEST - Hard disk benchmark utility.

CT-303.EXE PCMCIA
944K 07/94 Cardtalk V3.03 for Maxtor Deskrunner
Self-extracting ZIP file.

DBK310.ZIP PCMCIA
1.1 05/95 Latest release of Desk Runner Drivers.
5/11/95

DESKRUNR.TXT PCMCIA
4.7K 01/94 PC/AT Adapter for desktop computers.

DISABLE MAIN
23K 10/93 MAC pgm. Make MXT drives MAC Compat.
Makes MXT-1240s & mxt-540S]1 Macintosh compatible by
disabling Unit Attention. MAC Pgm should have Extent of NIT!

DISK.ID PCMCIA
63 07/94 Correct ID file for DRUNR303.EXE.

DMOSZINS.TXT MAIN
4.4K 04/95 Installation procedure for Disk Manager and OS
Written by: David Meisner.
For reference only. Contact IBM for support.

DO-ONC14.Z1P MAIN
10K 10/92 Run a file once a day or week
Runs a file once a day or once a week on bootup, for instance;
CHKDSK 1st thing in the morning or a Virus Check every
Monday.

DQWIK211.ZIP MAIN

129K 08/94 DiskQwik v2.11 - D.Driver activates IDE block
mode transfer.
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DRS120.ZIP MAIN
114K 02/92 Data Recovery Software. Reads BAD disks.

DRVSYS. TXT PCMCIA
2.0K 11/94 Adjusting CardTalk Drv Letter Assignment
How to use DRIVER.SYS to reassign the drive letter for your
PCMCIA Hardrive in a DESKRUNNER PCMCIA Adapter.

DSKPDR.EXE MAIN
69K 10/93 HDD Diagnostic Pgm V1.6 Self-extracting
Tests IDE drives, either destructive or non-destructive.
By Larry Clanton
Self-extracting Zip file.

DSK_APP.DOC PCMCIA
5.2K 11/94 Deskrunner installation tips
Troubleshooting tips for installing MobileMax 1.8” hard drive
disks into Deskrunner PC/AT to PCMCIA adapter. This
document is in MS Word for Windows 2.0 format.

DUGIDE10.ZIP MAIN
12K 01/93 Show the IDE disk info. Includes C source code.

DYNABOOT.ZIP MAIN
32K 10/93 Boot Mgr Pgm
Boot up management, ie: different AUTOEXEC.BAT and
CONFIG.SYS files.

ESDI.ZIP MAIN
13K 08/93 Spec & Jumpers for ESDI drives
Specifications & jumpers for all ESDI drives.

ESDIDISK.EXE MAIN
63K 08/93 Compsurf Novell 2.15C w/WD1007-9 Ctlr
A version of “Compsurf” to initialize Maxtor ESDI drives for
Novell Versions 2.15 to 2.2 (use this instead of the Novell
supplied version of Compsurf). ESDI controllers ONLY!

ESTIM11.ZIP MAIN
22K 11/94 Estimate storage needs for back-up of files on
hard disk.
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FAQ20A.ZIP MAIN
22K 07/92 Frequently Asked Questions about OS/2 v2.0

FBECCS.ZIP MAIN
11K 10/93 FBE Config Control Sys V1.5
Boot manager program.

FIPS12.ZIP MAIN
104K 11/94 FIPS: Nondestructive partition split utility.

FLEXP300.ZIP MAIN
217K 07/93 Flexiback Plus:
Hard disk backup with. compression.

FRE561.ZIP MAIN
20K 01/94 Multi-drive disk space check info with graphic
display.

GEOCLOCK.ZIP MAIN
103K 10/93 Colorful world clock/map
Shows world map with daylite/night time shadow.

GREENDRV.ZIP MAIN
11K 04/94 To place 7000A drives in “sleep mode”.
Programmable standby mode. Cause drive to spin down and
park after X amount of time with no activity. X = 20 sec. to
21.2 minutes. Energy Star compiant,AKA Green PC. (Replaces
SPINDOWN.EXE).
Version 2.2 by Sean Dykstra

HIDDIR.ZIP MAIN
45K 08/93 Creates and manipulates hidden Dir’s.
Creates and manipulates Hidden directories under the MS/PC
DOS environment. Great for parents with curious kids, and
vice versa. Doesn’t show up in DOS nor in Windows, but are
nonetheless still accessible. Source code included, Quick
Pascal 1.0

IDE.DOC IDE

2.7K 01/94 Generic “How To” IDE installation
IDE Installation example.
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IDE.EXE MAIN
59K 02/94 Self-Extracting ZIP of all IDE drives
Same as the IDE.ZIP file. All IDE drive specifications, jumpers,
and parameters.

IDE.ZIP IDE
69K 09/94 Data on all Maxtor IDE drives
Specifications, parameters and jumper settings for Maxtor IDE
drives.

IDE.ZIP MAIN
56K 02/94 Specs & Jumpers for all IDE Drives
Specifications & jumper settings for all IDE Drives.

IDEID150.ZIP MAIN
25K 08/93 Displays info on IDE drives.

IDEINF10.ZIP MAIN
30K 08/94 Displays info on IDE drives, including ATA-2.

IDEINFO.ZIP MAIN
3.8K 01/93 Excellent utility reads IDE firmware.

IDENTIFY.EXE MAIN
27K 03/94 To identify IDE drives, Cyl, Hds, Sect.
Identity IDE drives, finds cylinders, heads, sectors per track
etc., also shows serial number.

IDE_CMOS. TXT IDE
6.7K 09/94 Parameter listing for IDE drives
List of CMOS parameter settings for all IDE drives.

IDE_CMOS.TXT MAIN
6.7K 09/94 CMOS Parameters for all IDE Drives
CMOS setup parameters for all Maxtor IDE drives.

IDE_CTLR.TXT IDE
1.9K 09/93 Maxtor IDE adapter card
Jumper settings, ANSII drawing for Maxtor IDE adapter card.

LXTLLF.EXE MAIN
37K 03/96 Low Level format program for LXT-xxxA drives.
Self-extracting file.
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IXTLLF.EXE IDE
37K 03/96 Low Level format program for LXT-xxxA drives.
Self-extracting file.

MAX-AT.ZIP MAIN
85K 10/93 Maxtor IDE test program
Maxtor IDE drive test program.

MAXBLAST.EXE MAIN
354K 05/95 Ontrack’s Disk Manager v6.03.05
Max-Blast software is required to install drives larger than 528
megabytes on a standard IDE interface or on an older BIOS.
NOTE: *If you are using an EIDE interface this file is NOT
required, use the drivers provided with your interface for
correct installation.
* Providing your BIOS or interface support LBA.
USEAGE: MAXBLAST -d
This creates the sub-directory for OS/2

MAXOPTIC.ZIP MAIN
815 05/93 Diagnostic Utility for Maxoptic Products
Read, write, compare, low-level format any Maxoptics products -
Tahiti, RXT, etc.

MAXTEST.ZIP MAIN
131K 10/93 Test/Modify SCSI Drives
This is a test program for MAXTOR SCSI drives. This program
must be used with the Adaptec 154XX Or Bustek 54XX. For
more information on this program call Tech Support at
1-800-2MAXTOR. (If you don’t have PKZIP, DI, MAXTESTS.EXE)

MAXTESTS.EXE MAIN
134K 10/93 MAXTEST (Self-extracting ZIP)
To modify SCSI drive data table (capacity, bytes per sector, etc).
Must be used with and Adaptec 154X controller (or compatible).
Self-extracting Zip file.

MINISCRB.ZIP MAIN
56K 04/94 Text file on all MiniScribe drives
Covers all MiniScribe drives. May not cover all jumpers tho!
Call 800-262-9867, Option 3 for FAX info Miniscribe jumper
setting info.
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MXLINIT.EXT PCMCIA
21K 03/94 Initialize MobileMAX 105MB Drive
To initialize the MobileMAX (MXL-105) PCMCIA drive.

MXTA_53.EXE MAIN
41K 03/94 MXT540A/AL Firmware Rev 5.3
MXT540A/AL Firmware Rev 5.3 code.

MXTA_54.EXE MAIN
40K 03/94 MXT540A/AL Firmware Rev 5.3
Firmware Upgrade for MXT_540AT Drive. Use only if you
have a problem, or it is recommended by a technician.
Self-extracting ZIP file.

MXTA_55.EXE MAIN
40K 03/94 MXT 540A/AL Firmware Rev 5.5
Firmware Upgrade for MXT-540AT Drive. Use only if you
have a problem, should be recommended by a technician.
Self-extracting ZIP file.

MXTA_60.EXE MAIN
41K 03/94 MXT 540A/AL Firmware Rev 6.0
Firmware Upgrade for MXT-540AT Drive. Use only if you have a
problem, or it is recommended by a technician.
Self-extracting ZIP file.

MXTLLF.EXE MAIN
30K 04/96 Low Level Format FOR MXT6540A/AL ONLY*M
Self-extracting zip file.

MXTLLF.EXE IDE
30K 04/96 Low Level Format FOR MXT6540A/AL ONLY
Self-extracting zip file

MXT_1-5.ZIP MAIN
205K 01/94 MXT-540/1240S Firmware Upgrade to V1.5
MXT-540S/SL MXT-1240S Firmware upgrade Version 1.5.

MXT_SPIN.ZIP MAIN
175 04/94 MXTxxxxS Spinup delay program
Spinup delay modification for MXT1240S & MXT540S/SL
drives. For use if you don’t have a big enough power supply
to power more than one SCSI drive up at a time. Inserts a 11-13
second spinup delay between drives.
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OMNIBK.DOC PCMCIA
4.0K 11/94 MXL install tips for HP OmniBook300/430 into
HP OmniBook 300/430 laptop systems.
This document is in MS Word for Windows 2.0 format.

ONBOOT.ZIP MAIN
5.4K 10/93 Control autoexec program executions
Have AUTOEXEC programs run daily, on Warmboot only, or on
Coldboot only.

0S2IBM75.DOC PCMCIA
6.6K 11/94 MXL install for IBM Thinkpad 750 - OS/2
Tips for MXL drive install into IBM Thinkpad 750 using
0S/2. This document is in MS Word for Windows 2.0 format.

OS2TOSH.DOC PCMCIA
7.1K 11/94 MXL install tips for Toshiba - OS/2
Configuration of MXL hard drive in Toshiba T4500,T4600,
T4700 systems running OS/2 ver 2.1. This document is in
MS Word for Windows 2.0 format

PARKIT.ZIP MAIN
9.4K 09/92 HDD Head park pgm
Hard Disk Head parking utility V1.0 by Andrew Appel.

PART.ZIP MAIN
23K 01/94 Provides HD partition table & controller info.

PC-PARK.ZIP MAIN
1.1K 09/92 Head Parking Pgm from PC Mag
PC Magazine HDD head parking program.

PCMATA.SYS MAIN
18K 04/95

PCMCIA.EXE PCMCIA
9.0K 01/94 Self-Extract file of all PCMCI devices
Self-extracting ZIP file of all PCMCIA devices (MobileMax,
MobileMax Flash, DeskRunner)

PCMCIA.ZIP PCMCIA
6.0K. 01/94 ZIP file of all PCMCIA devices.
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PKUNZIP.EXE MAIN
28K 03/93 PKUNZIPEXE V2.04G
PKUNZIP V2.04G 2.1.93.

PKZ204G.EXE MAIN
197K 03/93 Self-extracting PKZIP V2.04G 2/1/93
PKZIP V2.04G 2/1/93 self-extracting file. Contains PKZIP,
PKUNZIP, etc.

PLUGNGO.TXT 3RDPARTY
1.2K 05/94 Plug N Go External Parallel IDE Adapter
Adapter to allow use of a 1” high 3.5” IDE drive in an external
cabinet w/power supply, IDE to Parallel adapter and software to
install.

PRESZ110.ZIP MAIN
58K 12/94 The Partition Resizer.
Safe HD repartitioning.

QDPMI101.ZIP MAIN
70K 03/93 QuarterDeck DOS Protected Mode Interface
DOS Protected Mode Interface V0.9 by QuarterDeck. A
companion to QEMM386. Allows PKZIP/UNZIP to use EMS/UMB
memory and speed up execution dramaticly! ZIP’d w/V2.04G.

QINFO42.ZIP MAIN
55K 10/93 Quick Info, on Drives, CPU, Speed, etc
Nice display of Drives with usage and space left, CPU type,
speed, etc.

RDP391.LHA MAIN
98K 05/93 Amiga IDE read multiple fix V3.91
Latest version of RDPREP for Amiga. Fixes read multiple
problems by informing the Amiga to only use 255 sector
blocks instead of 256. This keeps the data intact.

REBOOTER.ZIP MAIN
3.6K 10/93 How to build an auto-builder for a BBS.
How-to-text file. If your BBS hangs while no one is around,
build this device to automatically reboot the system.

RIPTM153.ZIP MAIN
584K 01/94 Ripterm v1.53
RIP graphics communication package. Try it on this BBS!
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R_UTILS.ZIP 3RDPARTY
110K 10/93 Reynolds Data Recovery Utility Demo.

SALES.ZIP MAIN
1.5K 10/93 Maxtor Nat’l sales office listing
Maxtor Sales Office Information.

SCABV112.ZIP MAIN
252K 03/94 McAfee virus scanner (Feb 1994).

SCN-216E.ZIP MAIN
364K 02/95 VirusScan for DOS new version 2.1.5
(216)02/23/95 by McAfee, Inc.
Scans and cleans PC’s/LAN’s for known and new viruses.
Requires DOS 3.0+

SCOPE140.EXE MAIN
99K 10/93 RS232 Data Analyzer Scope SelfExtracting
View RS232 data streams to analyze modem/comm problems.
V1.40

SCSL.DOC MAIN
1.7K 01/94 Generic “How To” SCSI Installation.

SCSI.DOC SCSI
1.7K 01/94 Generic “How To” SCSI Installation.
SCSI installation example.

SCSL.ZIP MAIN
205K 05/93 Specs & Jumpers for all SCSI Drives
Specifications & jumper settings for all SCSI Drives.

SCSL.ZIP SCSI
205K 11/93 Specs & jumpers for all SCSI Drives.

SCS12GO.DOC PCMCIA
3.2K 11/94 MXL install for FD SCSI2GO w/Deskrunner
Configuration of Future Domain SCSI2ZGO PCMCIA
Controller Kit with the Mobilemax Deskrunner. This document
is in MS Word for Windows 2.0 format

SEEKTIME.TXT MAIN
3.5K 08/93 How drive seek times are determined
Document explaining seektime measurment.
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SIDE3.TXT IDE
1.8K 12/93 Acculogic sIDE-3 IDE Adapter card
IDE-3 Adapter. ANSII Drawing, jumpers, etc.

SMRTDTXT.ZIP MAIN
9.4K 09/92 Text File:MS SMARTDRIVE.SYS & DblBuffer
Text file from MicroSoft about using Smartdrive & Double
Buffering

SPINUP.EXE MAIN
42K 05/93 For Panther drives to set Spinup option
For Panther PO-12S or P1-17S drives with “Origional”’PCBs.
This program sets the Spinup Option to spin when power is
applied, or spin up by SCSI ID sequence, or spin up each
drive in 13 second intervals. Panther drives with “Common”
PCBs use jumpers and don’t need this program.

STACK.ZIP PCMCIA
177K 05/95 Stacker files, preloaded on flashcards.

TCAL MAIN
24K 07/94 MXT-S Thermal Calib. on/off for MAC
For MXT-12408 & MXT-540SL Drives. For Macintosh computers
Turn TCAL on or off for data streaming. Caution! Let drive
“warm up” for about 1 hour before using. Do NOT leave TCAL
disable for too long, or drive crash will result.

TCAL.EXE MAIN
24K 07/94 Turn MXT-S Thermal Calibration on/off
For MXT-12408 & MXT-540SL drives. Turn T-Cal on or off from
this program. Use with caution, let drive “warm up” for
leastone hour befor using. Leaving TCAL off too long (>1 hr)
could crash the drive!!! Self-extracting zip file.

TFFS325.Z1P PCMCIA
533K 04/95 True Flash Driver v3.2.05
USEAGE: PKUNZIP TFES325.Z1P

TIMEPARK.ZIP MAIN
8.9K 09/92 HDD timed head parking pgm
HDD head parking program, moves heads to parking zone after
selectable period of HDD inactivity.
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UNITATIN.EXE  MAIN
2.3K 0892 Checking UNIT-ATTENTION on SCSI Device
This program is for checking the Unit-Attention (enabled or
disabled) on every connected SCSI device supported by the
Adaptec-ASPI-Driver.

USABBS.ZIP MAIN
72K 01/95 An extensive listing of USA BBS’s!

USAFAX.ZIP MAIN
48K 01/95 Over 100,000 FAX numbers! A must have!

uu520.Z1P MAIN
32K 06/94 YYENCODE/UUDECODE for DOS V5.20
For ASCII encoding and decoding of binary files. Useful
for exchanging files through Internet EMail attachments when
binary attachments won’t work.

V10NO04.ZIP MAIN
61K 10/93 PCMag 2/26/92 Incl. MBOOT Boot Manager Program
PC Magazine Vol 10, Number 4. Includes MBOOT boot manager
program.

VIRSIM2C.ZIP MAIN
65K 11/94 Virus Simulator Ver 2C<ASAD><ASP>
Audit and demonstrate anti-virus protection.
Rosenthal Engineering’s absolute neccessity for anyone serious
about virus defense, security and training. “Unreservedly
recommended!” by Computer Virus Developments Quarterly.
Used in tests conducted by National Software Testing Labs for
Software Digest and PC Digest. Written about in Computerworld,
Virus Bulletin, Virus News Int., Telecomputing, etc.

WASTED10.ZIP MAIN
28K 12/94 Reports disk space WASTED due to cluster size.

WFWG_FIX. TXT MAIN
789 01/94 Win for WkGrps Fast File Access “Fix”
If you’re having problems with Windows for Workgroups,
“Fast File Access” not working or working slowly, try these
changes.....

WFWINS5.ZIP MAIN
952K 03/95 IBM Driver for OS/2 for drives larger than 528
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WPAPERS.ZIP PCMCIA
33K 04/94 PCMCIA White Papers ( about PCMCIA)
PCMCIA Whitepapers
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SYSTEM NOTES

se the following pages to enter data pertaining to your system.
This information may be required if you need to call a dealer for
technical assistance or if you have a system failure.

Computer

Make:

Model:
Serial Number:

Monitor

Make:

Model:

Serial Number: _

System BIOS

Make:

Version:

Motherboard

Make:

Model:

Serial Number:

Bus Speed:
Wait States:

Memory Installed:
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Floppy Drive A

Make:
Model:

Capacity:

Serial Number:

Floppy Drive B

Make:

Capacity:

Serial Number:

Extended Floppy #1

Make: .
Model:

Capacity:
Serial Number:

Extended Floppy #2

Make: =
Model:

Capacity:

Serial Number:

Hard Drive #1

Make:

Model:
Capacity:

Serial Number:
Heads:

Cylinders:

Sectors per Track:

Hard Drive #2

Make:
Model:

Capacity: . __.

Serial Number:
Heads:
Cylinders:

Sectors per Track:
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Tape Backup

Make: .
Model: . o

Capacity: ——
Serial Number:

You may use the spaces below to paste a printout of your
AUTOEXEC.BAT and CONFIG.SYS files.

AUTOEXEC.BAT

CONFIG.SYS

Software

Program: B S
Version:
Serial Number:
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Program:
Version:
Serial Number:

Program:
Version:
Serial Number:

Program:
Version:
Serial Number:

Program:
Version:
Serial Number:

Program:
Version:

Serial Number:

Program:

Version:
Serial Number:

Program:

Version:
Serial Number: _

Program:
Version:

Serial Number:
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INDUSTRY PHONE NUMBERS

the best of our knowledge these
numbers are correct; but CSC can-

not assume liability for their use.

#1 Components, Inc......(800)424-6780

1776 INC ..o (310)215-1776
Tech Support............ (310)215-1776

3COM Corporation..... .. (800)876-3266
3D Visions-Stanford........ (800)729-4723

3E Corporation.............. (800)682-5175
3G GLAphiCS.....vvvvvernnnnn. (800)456-0234
Tech Support........... (206)774-3518
3M Company.................. (512)984-3897
3M CorporatiofL............. (800)362-3456
Tech Support............ (800)362-3455

3M Data Products-CA......(800)3289438
3M Data Products-MN.....(612)736-1866
3M Electrical Prods-TX...(800)225-5373

3PM Planet, Inc.............. (319)393-7932
7-8igma.....ccceieeiiee (612)721-4280
A Bit Better Sftwr Publ..(206)627-6111
A C Technology.............. (714)228-1633
A Cad-Group............c..... (404)315-8901

A J Computer Supplies..(714)895-5802
A-Comm Electronics......(201)334-3017
A-Matic International.....(818)855-8888

A.C.Powertline............... (716)288-6870
AJ.POSt....cvireriiiierinns (508)393-7192
A4Tech Corporation......(714)468-0071
AA Computech.............. (800)360-6801

Tech Support............. (805)257-6804

AAA International Co....(714)951-0747
Aadtech Micro Sys......... (415)659-0756
Aamazing Technologies.(714)255-1688
ABA Systems/USA, Inc...(801)561-8681
Abacus Accounting Sys .(403)489-5994

Abacus Concepts........... (800)666-7828

Tech Support............ (510)540-1949
Abacus Concepits........... (800)666-7828
Abacus Software............ (800)451-4319
Abaton-Everex Systems .(800)821-0806

‘Tech Support............ (800)821-0806
Abbott Systems.............. (800)5529157

Tech Support............ (914)747-4171
ABC Computer Corp.....(310)325-4005
ABC Products................. (714)373-9898
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ABC Systems & Devel....(508)463-8602
Abekas Video Systems....(415)369-5111

Aberdeen..........covevn.. (800)552-6868

Tech Support............ (213)725-3360
ABL Electronics Corp....(410)584-2700
Able Soft........coovveeeiiinnns (800)545-9009
Above Dariana Sftwr ......(800)892-9950
Above Software.............. (714)851-2283

Tech Support............ (714)851-2283
Abra MacDabra Sftwr... .(408)737-9454
Abaracadata.................... (800)451-4871

Tech Supportt............ (503)342-3030

Abrams Creative Serv......(818)343-6365
ABS Cmptr Technology..(800)876-8088

Tech Support.......... (800)876-8088
AC&DC.....covveerrerernnen. (818)336-1388
ACC-Alamo City Cmptr..(512)545-1010
ACC Microelectronics.. .(408)980-0622
Access Cmptr Compont.(800)332-3778

Tech Support............ (214)380-8010
Access Technology, Inc..(508)655-9191
Acco USA, Inc................ (708)541-9500
Accolade..........ccevennnnenn. (800)245-7744

Tech Support............ (408)296-8400

Accts Microsystems.......(206)643-2050
AcctonTechnology......... (408)452-4900

Tech Support............ (800)926-9288
Accufast Products.......... (800)447-9990
ACCUIOIC.....ocvviviieeiinne s (714)454-2441

Accurite Technologies...(408)433-1980
Ace Software Corp........ (408)232-0300

Tech Support............ (408)232-0303
Ace Technologoes, Inc...(408)734-0100
........................................ (800)8259977
Acecad InC.......cooveueeen .. (800)676-4223

Tech Support............ (408)655-9911
Acer America.................. (800)848-2237
Acer Peripherals.......... .. (609)924-1153

AcerTechnologies Corp .(800)833-8241
Achieva Computer......... (800)388-2918

Tech Support............ (408)894-0200
AcCi US, INC.veevieieennnn (408)252-4444
Tech Support............ (408)252-4444
ACLINC...ovueeeeveveeeeennnn. .. (800)782-8420
ACM, INC..uuevnrnrnnrnrnnnnnnnns (800)342-6626

Acme Electric Corp....... (800)325-5848

Accoustic Research...... .(800)225-9847
AcrossTheOcean Import .(415)660-7804
Action Communications..(612)636-3559
Action Electronics Co.. .(818)813-1500
Action Multimedia......... (800)322-3132
Action Plus Software.... .(801)255-0600

Tech Supportt............. (801)255-0600
Activisilin.............cccuee... (310)207-4500
........................................ (310)479-5644

Tech Support............. (310)479-5644
Actix Systems, Inc.......... (800)820-1276
Acucobol, InC................. (800)262-6585
Acumos,IncC.................... (415)570-0535

Acxiom Corporation.....(501)329-6836
AD Costas Projects........ (415)462-3111

Tech Support............ (415)426-5040
Ad Lib,InC.......c.coeeuvunnenl (800)463-2686
Tech Support............ (418)529-6252
Ad Lib Multimedia, Inc..(418)529-9676
Ad Research................... (800)926-7365
Tech Support............ (800)873-7365
AdapLeC.....covveveivririnnens (408)945-8600

Adaptive Software.......... (714)729-3180
Adaptive Technologies...(805)448-8832
ADDA Technologies....... (510)770-9899
Addison-Wesley Publ.......(800)447-2226
ADDS.....ooviiriieirreeeaend (800)645-6504
AddTech Group............. (510)623-7583
AdtronTechnologyCo....(510)770-0120
Allegro MicroSystems....(508)853-5000

ADI Systems, Inc............ (800)228-0530
ADI/Execufold.............. (209)683-2126
ADIC........cooeeeeirnriniann, (800)336-1233
Adisoft,InC..........ocvvenn. (510)483-5605
AdjileSystems................ .(800)347-7621

Adobe Systems, Inc........ (800)447-3577
Tech Support - MAC.(408)986-6500
Tech Support - PC... .(408)986-6530

AdRem Technologies.....(416)886-7899

Adtran/PTT......cccccoveevnns (205)971-8000

Adv. Instit'1 Mgmt. Sftwr..(516)496-7700

Advanced Cmptr Cable.(800)626-3608

AdvancedCmptrinnov....(716)383-1939

AdvancedCmptrTech.....(212)679-4040

Advanced Digital Info....(800)336-1233

Advanced Digital Sys......(800)888-5244
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Tech Support............ (800)888-5244
Advanced Electr. Supp....(800)446-2377

Advanced Gravis BC......(800)663-8558
Tech Support............ (604)431-1807
Advanced Hrdwr Arch....(208)883-8000
Tech Support............ (208)883-8001

Advance Input Devises .(208)765-8000
Adv. Integration Rsrch.. .(408)428-0800
Advanced Logic Rsrch...(800)444-4257

Tech Support............ (714)458-1952
Advanced Matrix Tech...(800)637-7878
Adv. Micro Cmptr Sys....(800)866-0829

Tech Support............ (302)368-9300
Adv. Micro Devices........ (408)732-2400
Adv. Micro Technology...(714)598-6124
Adv. Microcmptr Sys......(305)784-0900
Advanced Network........ (408)779-2209

Advanced Software........ (800)346-5392
Tech Support............ (408)733-0745
Adv.Tech & Sevices....... (310)676-0487
Tech Support............ (310)6760487

Advanced Technology....(408)942-1780
Advanced Vision Rsrch..(800)544-6243

Tech Support............ (800)544-6243
Adweeks Mktg Cmptrs..(800)722-6658
AEC Management.......... (800)3469413

Tech Support............ (703)450-2318
AEC Software........ .....(800)3469413

Tech Support............ (703)450-2318
AER Energy Resources..(404)433-2127
AETONICS......cvvvvvvvineieeenn (512)258-2303
AESPInc........coovvvveiennnn. (305)944-7710
Aetech.........ccoevevvnnennnn, (619)755-1277
PNt A (800)367-6771

Tech Support............ (303)442-4840
After Hours Sftwr-Aldus ...(619)558-6000

Tech Support............ (619)558-6000
AgDALA.......oeoiiie i (209)784-5500
AGELogic,Inc................. (619)455-8600
Agfa Compugraphics.....(800)424-8973

Tech Support............ (800)937-7787
Agfa Division.................. (914)365-0190
Agfa Division.................. (800)424-8973
Ags Computers.............. (908)654-4321
Agsadivision................... (508)658-5600
Ahead Systems, Inc........ (510)623-0900
A1TOdAY......cooreerrireenns (304)965-5548

Aicom Corporation........ (408)453-8251

Aim Motherboard Corp .(800)786-2566
AimTech.......cccoveeniinn .(603)883-0220
Tech Support......... (603)883-0200
AIQ Systems..........oeuenn (800)332-2999
Tech Support............ (702)831-2999
Aitech International.......(800)882-8184

(408)980-8631
(310)2159145
Al Expert Magazine....... (415)905-2200
Alacrity Systems, Inc......(908)813-2400
Aladdin Sftwr Security...(516)424-5100
Aladdin Systems............. (408)761-6200

Tech Support............. (408)761-6200
Alamo Components...... (800)890-8900
Aldridge Company,The. (800)548-5019
Aldus Corp. (Adobe)......(800)628-2320

Tech Support............ (800)628-2320
Alexander Batteries..... .. (515)423-8955
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Alf Products, Inc............ (800)321-4668
AlLfa Power, Inc.............. (818)937-6529
Alias Research................ (800)267-8697

Tech Support............ (800)267-8697
Aiisa Systems.................. (800)992-5472
Alki Software Corp........ (206)286-2600
All Computers................ (800)387-2744

Tech Support............ (416)9600111
All Electronics................ (818)904-0524

Allegro Microsystems....(508)853-5000
Allen Communication...(801)537-7800
Allied Cmptr Services....(319)378-1383
Allied Telesis (ATD......... (800)424-4284

Tech Support............ (206)821-2056
AIIMICIO..vcvveveieeieirnne (800)653-4933
Alloy Cmptr Products....(508)486-0900

Tech Support............. (508)486-0900
AllsOp,INC..evvnrirriernnns (206)734-9090

Allstate Office Supply....(714)692-9100
Alltech Electronics......... (7145435011
Alitel Corporation.......... (216)650-7000
Almo Distributing.......... (303)595-7000

Tech Suppott............ (617)272-3680
Alpha Systems Lab, Inc..(714)252-0117
Alpha Technologies........ (206)647-2360

AlphatroniX...........c.e.... (800)849-2611
Alpha Wire Corp............ (906)925-8000
Alps America.................. (800)950-2577
Tech Support........ (800)950-2577
AlR.........ccovciieennn (714)581-6770
AlSOft.....ccovvveriveiieecrenns (800)257-6381
Tech Support............ (713)353-1510
AlSYS.cviiveiirierie e .(617)270-0030
Altec Lansing.................. (800)648-6663
Tech Support........... (800)648-6663
Altec Lansing Consumer...(800)648-6663
Tech Suppott............ (800)648-6663
Altech, InC........ccoovvrnenn (31495765100

Alternative Cmptr Prod....(805)522-4984
Altex Electronics-Austin....(512)832-9131
Altex Hectronics-Corp.....(512)655-8882
Altex Electronics-Dallas....(214)386-8882
Altex ElectronicsSan Ant..(800)531-5369
Altima Systems, Inc........ (800)356-9990
Altos Computer Sys.......(800)2586787

Altron, Inc...........cccc...... .(800)678-8802
AISYS...ooiiviiierieicnieene (214)680-2060
Tech Support............ (214)680-2093
Altus Systems................. (800)522-5887
Tech Support............ (909)598-7769

Aluminum Filter Co.......(805)684-7651
Alumni Computer Grp..(800)387-9785
Always Technologies.... .(818)597-1400

Tech Support (818)597-9595
ALYSIS...ooeieeierieceeene (800)825-9747

Tech Support (800)825-9747
Alywa Computer Corp..(713)440-1393
AM Electronics (AME)...(408)955-9666
AMAINC.....occveviiniineens (416)897-2153
Amatix, InC.....c.ooervenenns (800)869-0744
Amax Applied Tech........ (818)300-8828
Amax Engineering Corp. .(800)888-2629
AMAZE!-Delrina Sftwr....(800)367-4802

Tech Support............ (416)441-4628
AMBI Circuit Board Hec...(800)879-2624
Ambra Computer Corp...(800)252-6272

Amcom Corporation. ....(800)320-4723

Amdahl Corp.....cocvevrunnen (800)538-8460
Amdek Corporation ......(800)800-9973

Tech Support............ (800)800-9973
AME,INC.....cccovurnrirernn (408)955-9666

AMEC Cmptr Eronom...(800)759-5060
American Grp. Cmptr....(800)288-8025

Tech Support............ (818)765-3887
American Business Sys..(508)250-9600
American Cmptr Engnrs..(619)587-9002
American Cmptr Exprss. .(800)533-4604
American Cmptr Hrdwr...(800)447-1237
American Cmptr Repair...(211)539-1010
American Cmptr Rsrces...(203)380-4600
American Covers, Inc....(800)228-8967

Tech Support............ (800)228-8987
American Cybernetics...(800)221-9280
American Databankers.....(800)323-7767
American Digicom Corp..(408)245-1580
American Digital............ (617)449-9292
American Ed. Service.....(703)256-5315
American Elect. Heater.....(313)875-2502
American Enhance, Inc....(510)438-9180
Amer. Financial Equip.. (513)436-0110
American Fundware......(800)551-4458
Amer. Healthware Sys....(718)435-6300
American Ink Jet Corp..(508)667-0600
Amer. Laubscher Corp...(516)694-5900
Amer. Magnetics Corp...(213)775-8651
American Mngmt Sys....(800)826-4395
American Microsys........ (800)648-4452
Amer. Nat. Standard Inst. ..(212)642-4900
American On-Line.......... (919)942-0220

Tech Support......... (919)9420220
Amer. Power Conversion .(800)800-4272
Tech Support.......... (800)800-4272

American Prolmage.......(310)949-9797
American Reliance, Inc..(800)654-9838
American Rsrch. Corp....(800)423-3877
American Ribbon........... (800)327-1013
American Serv. Resource. (800)333-1157
Amer. Small Bus. Cmptr....(918)825-4844

Tech Support............ (918)825-4844
American Software, Inc....(404)261-4381
Tech Support............ (404)261-4381

Amer. Suntek Int’l Corp....(800)888-7813
American Systec Corp...(714)993-0882
American Trader’s Post..(301)695-8438

Ameritech........cocceeeen. .(312)750-5000
Ames Supply Company.(800)323-3856
Aemteck,InC.......coeve.n. (212)935-8640

Amberst Intl Corp......... (800)547-5600
Amita Corporation......... (512)218-8857
Amkty Systems, Inc........ (714)727-0788
AMP.

................................. (717)564-0100
........................................ (800)522-6752
AMPEX ..o (800)262-6739
Amphenol Corporation.(203)281-3200
Amplicom............ccveee (619)693-9127

Ampro Computers, Inc..(800)966-5200
Amprobe Instrument.....(516)593-5600
Amptron International. .(818)912-5789

AMR ..o (408)732-2400
........................................ (800)538-8450
AmRam.......cocoviiniin (408)559-0603

Amrel Technology, Inc...(818)575-5110
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AMRIS Training Systems.(800)842-3693

AMS...ooiiiieccecrcine e (305)784-0900
........................................ (800)886-3536
Amstrad Inc.................... (800)999-0174

Amtec Cmptr Services...(515)270-2480
AmTech Organization....(617)344-1550
Amtron InC.........coeeeenee. (213)721-1717
Anacapa Micro Prods. ...(805)339-0305
Anacom General Corp. .(714)774-8080
Anacomp, InC................. (317)844-9666
Analog & Digital Periph.(513)339-2241
Analog Devices, Inc.......(800)426-2564
Analog Technology Ctr..(603)673-0404
Analog Technology Corp.(818)357-0098
Analogic Corporation....(800)343-8333
Analysts Int’l. Corp......... (800)328-9929
Analytical Software........ (206)362-2855
AnaTek Corporation......(800)999-0304
Ancot Corporation......... (415)322-5322
Anderson Bell................. (303)940-0595
Andgate Systems Corp...(714)468-3084
Ando Corporation......... (301)294-3365
Andor Systems, Inc........ (4089969010
Andrew Corporation.....(310)320-7126
Andromeda Research....(513)831-9708

Tech Support............ (513)831-7562
Andromeda Systems......(818)709-7600
Angelica Uniform Grp...(800)222-3112
Angia Communications.(801)371-0488
ANGOSS Software........ (416)593-1122
Anix Tech Corporation..(408)737-9935
Anixter Brothers, Inc.....(708)677-2600
Anjene International......(908)704-0304
Ann Arbor Software.......(800)345-6777
ANNADOOKS.......c.ccvvervinnes (800)462-1042
Answer Computer....... .. (800)677-2679
AnswerSet Corporation..(408)996-8683
Antec,InC.......oooevvveernnnn, (510)770-9590

Tech Support............ (510)770-1200
Antex Electronics Corp..(310)532-3092
Anthem Technology Sys.(800)359-3580
Anthes Universal, Inc.....(800)828-0308

Anthro Co......cccvevevennen e (800)325-3841
Anvil Cases..................... (800)359-2684
AOC Int’l (USA)Ltd........ (800)433-7516
AOX INC..ooovvieiieiriinne, (800)232-1269

Tech Support............ (800)726-0269
Apex Computer............. (800)654-8222
Apex Data..........oeeneenee. (800)841-2739

Tech Support............ (800)841-2739
Apex Software.............. (800)858-2739

Tech Support............ (412)681-4343
Apian Software............... (800)237-4565
Aplus Computer............. (800)886-2671

Tech Supportt............ (800)886-3536
APM Technologies........ (4044763596
ADDPIAN....cvirenererirrirenen (800)422-7369

Appian Technology, Inc.(408)730-5400
Apple Computer, Inc.....(800)776-2333

Tech Support............ (800)767-2775
Applications Techniques.(800)433-5201
Tech Support............ (506)433-8464

Applied Bus.Technology.(212)219-8945
Applied Cmptr Servs.....(800)525-2400
Applied Cmptr Tech......(214)271-6550
Applied Concepts, Inc...(800)393-2277
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Applied Data Comm......(714)731-9000

Tech Support............ (800)422-3635
Applied Design Co........ (612)378-0094
Applied Instruments......(510)490-7117
Applied Magnetics Corp.(800)328-5640
Applied Microsystems...(800)426-3925
Applied Optical Media. .(800)321-7259

Tech Support............ (800)321-7259
APPLX, IC.roeererrennn. (508)870-0300
Tech Support............ (800)827-7549
APPOINL...vvveerorererreeee. .. (800)448-1184
Tech Support............ (800)448-1184
APPRO International.... .(408)985-5359
Tech Support............ (408)448-6093
Approach Software-Lotus..(800)277-7622
Tech Support............ (508)988-2500
APLicom....cvvvvevereinrnen (619)271-4880

APS Packaging Systems..(201)575-1040
APS Technologies........... (800)235-2753
Aptech Systems.............. (800)443-3732
Aquidneck Sys. IntL....... (401)295-2691
AR Industries (CP+).......(800)274-4277

Tech Support........... (800)274-4277
Arabesque Software.......(800)457-4243
Tech Support............ (206)885-0559

Arbor Image Corp.......... (313)741-8700
Arche Technologies........ (510)623-8100

Tech Support............ (800)322-2724
Archive Corporation......(714)890-8602
Archive Sftwr-Conner....(800)821-8782

Tech Support............ (800)227-6296
Archive Technology........ (800)537-2724
Archtek America Corp...(818)912-9800
Arco Electronics, Inc..... (305)925-2688
Arcom Electronics, Inc. .(408)452-0678
AreaTV & Computers...(814)453-3918
Areal Technology, Inc.....(408)436-6800

Tech Suppott............ (408)436-6843
ARES Microdevelpmnt...(800)322-3200
Ares Software................. (800)783-2737

Tech Support............ (415)5789090

Arion Technologies, Inc..(203)775-6939
Aris Entertainment......... (310)821-0234

Arista Enterprises........... (800)274-7824

Tech Support............ (800)274-7824
Aristo Computers, Inc... (800)327-4786
Aristosoft, Inc................. (800)338-2629
ALY oo (800)722-7489
Arix Corporation........... (408)432-1200

ARK Multimedia Publ....(804)220-4722
Arkay Technologies, Inc. .(800)786-2419

Arkenstone Inc............ .. (408)752-2200
Arkwright Inc.........