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PRODUCT SPECIFICATION - WREN IV SCSI MODEL 94171-344 77765338-A

SUMMARY

The CDC WREN Peripheral family is composed of the following members.

For specific

information on each member,

refer to the appropriate

documents.

| | MODEL | PRODUCT | | CAPACITY |
| _NAME | _NUMBER * |SPECIFICATION| INTERFACE | (MEGABYTES) |
l l I | I I
| WREN II | 94155-XX | 77715909 | CDC 506 (ST506 COMP.) |57, 67, or 86 (925 Cyl) |
| WREN II | 94155-XX | 77738379 | CDC 506 (ST506 COMP.) |85 or 96 (1024 Cy1) |
| WREN II | 94155-XXX| 77765324 | CDC 506 (ST506 COMP.) 120, 135 (RLL) ]
| WREN II | 94156-XX | 77738019 | ESDI |48, 67 or 86 |
| | I | | |
| WREN II HH| 94205-XX | 77738213 | CDC 506 (ST506 COMP.) {30, 41, 51, 77 (RLL) |
| WREN II HH| 94204-YY | 77738346 | CDC 506 (ST506 COMP.) |65 ]
| | | | | |
| WREN III | 94166-XXX| 77738212 | ESDI 1101, 141 or 182 |
| WREN III | 94161-YYY| 77738270 | SCSI ** 186, 121 or 155 (512 Byte)|
| | | | | |
|WREN III HH| 94211-YY | 77765250 | SCSI *«* 1971 (1024 Byte) |
IWREN III HH| 94216-XXX| 77765276 | ESDI |106 |
l | | l | |
| WREN IV | 94171-YYY| 77738386 | SCSI ** 320 (1024 Byte) |
| WREN IV | 94171-YYY| 77765338 | SCSI ** 1345 (1024 Byte) |
| | | I | I
| WREN V | 94186-442| 77765300 | ESDI 1442 (15 Head, 1412 Cyl) |
| WREN V | 94186-383| | 1383 (13 Head, 1412 Cyl) - |
| WREN V |94186-383H| | 1383 (15 Head, 1224 Cyl) |
| WREN V | 94181-YYY| 77765336 | SCSI ** 1639 (1024 Byte) |
| | | I | , |
| WREN V HH | 94221-YYY] 77765297 | SCSI ** [169, 190 (1024 Byte) |
* XX(X) denotes unformatted drive —capacity in megabytes. For

example, Model number 94166-182 is a WREN III with ESDI Interface
and an unformatted capacity of 182 megabytes.

YY(Y) denotes formatted drive capacity.

These drives allow the user to reformat using any integer data

block size between 256 and 2048 bytes

(WREN III) or 4096 bytes

(WREN IV). At the factory drives are formatted with 512 byte data
block size, with capacity dependent on number of data heads.
Capacity values are with no spares for reallocation of defects.
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PRODUCT SPECIFICATION - WREN IV SCSI ﬁODEL 94171-344 77765338-A

1.

0

SCOPE

This specification describes the Control Data Corporation
Model 94171-344 WREN IV Disk Drive. This high capacity,
high performance, member of the 5 1/4 inch WREN rigid disk
family incorporates the standard WREN IV HDA (Head/Disk
Assembly) with more servo (and data) tracks with an
embedded SCSI controller. Performance information is given
in Section S. The Model 94171-344 interface is defined for
functional compatibility to the mandatory subset of the CDC
SCSI Interface Specification (which is compatible with the
ANSI SCSI standard and the Common Command Set (CCS)
document, Revision 4.B). The Model 94171-344 WREN 1is
classified as an "Intelligent" peripheral. The WREN IV
provides Level 2 conformance (highest level) with the ANSI
SCSI standard. Details of SCSI options are provided in
Section 5, and 10 thru 16.

o \
\ _HHO12b

FIGURE 1.0-1. 94171-344 WREN IV
APPLICABLE DOCUMENTS
STANDARDS

The WREN IV has been developed as a system peripheral to
the highest standards of design and construction. The WREN
IV depends upon 1its host equipment to provide adequate
power and environment in order to achieve optimum
performance and compliance with applicable industry and
governmental regqulations. Special attention must be given
in the areas of safety, power distribution, shielding,
audible noise control, and temperature regulation.
-9~



PRODUCT SPECIFICATION - WREN IV SCSI MODEL 94171-344 77763338-A

2.1 (continued)

The WREN 1V complies with CDC standards as noted in the
appropriate sections of this specification.

The WREN 1V is a UL Recognized component per UL 478 and a
CSA Certified component per CSA C22.2 No. 154-M1983. 1t
also meets the requirements of DIN IEC 380/VDE 0806/8.81.

The WREN 1V, as delivered, is designed for system
integration before use. 1t 1is supplied as a Class A
Computing Device per the FCC Rules and Requlations, Part
15, Subpart J governing EMI of computing devices.

CAUTION

To avoid potential service problems, observe the
following precautions:

° Labels must not be put over the breather
holes on the top of the drive.

° If a label has been placed over the breather
noles, do not poke holes thorough the label,
as the filter underneath is certain to be
damaged, allowing contamination to enter. &
REMOVE THE LABEL. Do not use solvents to ~
remove the adhesive residue. Small amounts
of solvent may migrate down the breather
holes and contaminate the disk.

° CDC/MP1 factory installed labels must not be
removed from the drive or <covered with
additional labels, as they contain
information required when servicing the
product.

° DC power should not be switched on to the
drive by plugging an electrically "live" DC
source cable into the drive power connector.
This practice adversely affects the
reliability of the connector contacts.

2.2 DOCUMENTATION

77765339 OEM Manual

64721700 CDC Small Computer System Interface (SCSI)

ANSI Small Computer System Interface (SCS1): Document
Number ANSI3.131-1986 (X3T9/84-40 Rev. 1B) (X3T9.2/82-2
Rev. 17B).

In case of conflict between this document and any
referenced document, this document shall take precedence. ~—
-10-
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3.0 GENERAL DESCRIPTION

The WREN IV is a member of a family of low cost, high
performance, highly reliable, random access storage devices
designed to meet the needs of the OEM marketplace.

The WREN IV is designed to record and recover data on five
5-1/4 inch (130 mm) fixed disks.

The Model 94171-344 WREN IV supports the Small Computer
system Interface (SCSI) as described in Control Data's SCSI
Specification (64721700). The information contained in this
product specification defines the product performance
characteristics and the 1interface charactaristics of the
Model 94171 WREN 1IV.

The Model 94171-344 WREN IV SCSI 1interface supports
multiple initiators, disconnect/reconnect, self configuring
host software and automatic features that relieve the host
from the necessity of knowing the physical characteristics
of the targets (logical block addressing is used).

The Head, Disk and Actuator chamber (HDA) is
environmentally sealed at the factory. Air is recirculated
within the HDA through a nonreplaceable filter to maintain
a contamination free disk/actuator environment.

Refer to Figure 3.0-1 for an exploded view of the WREN IV.
NEVER disassemble the WREN Head/Disk Assembly (HDA). This
exploded view is for information only. Servicing items 1in
the sealed environmental enclosure (heads, media, actuator,
etc.) requires special facilities. The printed circuit
boards and hardware external to the sealed area may be
replaced without special facilities.

The WREN IV uses a dedicated landing zone at the innermost
radius of the media thus eliminating the possibility of
destroying or degrading data by landing in the data zone.

The WREN IV incorporates an automatic shipping lock which
prevents potential damage to the heads and disks caused by
movement during shipping and handling. The shipping lock is
automatically disengaged when power is applied to the drive.

The WREN IV decodes Track O location from the dedicated
servo surface thereby eliminating mechanical transducer
adjustments and related reliability concerns.

The WREN IV wuses a high performance actuator assembly
consisting of a low 1inertia, balanced, patented, straight
arm design which provides excellent performance with
minimum power dissipation.

-11-
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* Bracket is attached to drive only if no front panel is
included. 1If £front panel 1is 1included with drive,
bracket is permanently attached to front panel.

FIGURE 3.0-1. MODEL 94171-344 WREN 1V
=12~
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FEATURES

STANDARD FEATURES

The Model 94171-344 WREN IV has the following standard
features:

Integrated SCSI Controller

Single ended SCSI drivers and receivers
Asynchronous SCSI bus data transfer protocol
Synchronous SCSI bus data transfer protocol

32 kilobyte data buffer with read look ahead
Selectable data block size

Flawed sector reallocation at format time
Reallocation of defects on command (Post Format)
Selectable automatic reallocation

User selectable reallocation sector locations:

- On each track, or

- Within a cylinder, or

- Within dedicated tracks, or

- None of the above

Error Correction (48 bit ECC polynomial)

1:1 sector interleave

Data recovery circuitry contained in the WREN IV
Multiple capacity configurations

Sealed head, disk and actuator chamber

No preventive maintenance required

No adjustments required

LSI circuitry for high reliability

Low audible noise for office environment
Vertical or horizontal mounting

Low power consumption

Balanced low mass rotary voice coil actuator
Automatic shipping lock

Terminators (accessible without disassembly)
Integral HDA isolation mounts

Dedicated head landing zone

Dynamic spindle braking

Automatic retries on seek or data read errors (can be
disabled)

Command queing of up to one command per initiator
Automatic single track seek error correction capability
Automatic adaptive temperature compensation

-13-
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4.2 UNFORMATTED AND FORMATTED CAPACITIES
Unformatted Capacity
Unformatted capacity of the WREN IV is 376 MB
Formatted Capacities
Formatted capacity achieved depends on the number of spare
reallocation sectors reserved and the number of bytes per

sector. The following table shows some typical formatted
capacities achievable.

S E At PR R A EE AR LR EEREEE Rt EREEREEE R R EREMEEEREE R

| Sector Size |

l

| Spare Sectors or Cylinders |---ececmecmmc e - |
| Reserved for reallocation |512 Bytes/Sector |1024 Bytes/Sector |
"========‘======3===========‘===‘====3============ E=ESsSssS====S====== =..-=l
| No Spares | 330 MB | 345 MB |
e | == mmmm e | mmmmm e |
| One Spare Sector Per Track | 323 MB | 330 MB |
| == mmm e | e m e m e I |
| Two Spare Cylinders/Unit * | 330 MB | 344 MB |
PP E P EE A I TR LTttt NE P A K A T E P I EES T FARELEEFEREEEFESEERELPAE B I

* Spare cylinders are on the inner tracks.

-14-
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4.

3

OPTIONS (FACTORY INSTALLED)

The following optional formatted capacities (with limited
spare reallocation sectors) are available upon request.

DATA BLOCK SIZE*

1024 Byte
Model 94171-344 345 MB

*User selectable at format time. The user may modify the
data block size before issuing a format command and obtain
different formatted capacities than those 1listed. User
available capacity will depend on spare reallocation scheme
selected. See Section 14.2.1.7.

The following options are 1incorporated at the time of
production and may be specified for delivery. Scee Section
17.0.

Front panel - See Figure 3.0-1
Single Unit shipping pack

OEM Manual

SCSI Interface Terminating Resistors

OPTIONAL ACCESSORIES (USER INSTALLED)

The following accessories are available. All kits may be
installed in the field. See Section 18.0.

° Front Panel Kit - See Figure 3.0-1

® Single Unit shipping pack kit

° OEM Manual

PERFORMANCE CHARACTERISTICS

INTERNAL DRIVE CHARACTERISTICS (Transparent to User)

Data Capacity Parameters (unformatted)

Bytes/Track 18.792 Bytes Min
Bytes/Surface 41.84 Mbyte
Tracks/Surface 1549 Tracks
Tracks/Inch 1280
Bits/Inch 19,213 (Max)
Read/Write Heads 9 Data (Max), 1 Servo
Recording Mode 2,7

Internal Data Transfer Rate 9.0 - 15 Mbits/second
(variable with zone)

1.125 - 1.875 Mbytes/second

(variable with zone)

Disk Rotational Speed 3597 +0.5% r/min
Average Seek Time 17.5 ms Typical

-15-
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SCS1 SEEK, READ AND WRITE PERFORMANCE CHARACTERISTICS
(Visible to User) [8]

Refer also to Table 13.5-1 for additional timing details.
(see Section 13).

Notes are provided in Section 5.3.1 of this document.
Seek Command Execution Time
Including Controller

Overhead (Without
Disconnect [1] [4]

Average - Maximum 21.0 ms (2]
Typical 19.0 ms (3]
Single Track - Maximum 6.5 ms [2]
Typical 5.5 ms [3]
Full Stroke - Maximum 48 ms [2]
Typical 45 ms [3]

Format Drive Command Execution Time [1]
Maximum 20 minutes

Read Data Command Execution Time [4] (512 Byte Sector
Size and without disconnect). Latency time is included.

a. From CDB reception to the WREN IV request for the
first data byte to be transferred to the Host

1. Typical (Zero Stroke Seek) 12 ms (3]
2. Typical (Average Seek) 28 ms {3]
3. Maximum (Full Stroke Seek) 66.0 ms (2]

b. Single Sector Read and Transfer of data to Host
(time from receipt of last byte of the CDB to the
request for a status byte transfer to Host) assuming
a l:1 interleave (7].

1. Typical (Zero Stroke Seek) 13 ms (3]
2. Typical (Average Seek) 29 ms [3]

3. Maximum (Full Stroke Seek) 67 ms [2]

[ ] Notes defined on page 18.
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5.2.4 Write Data Command Execution Time [4].
(512 Byte Sector Size and without disconnect) Latency time
is included.

a. From CDB reception to the request for the first byte
of write data from the Host.
1. Typical 0.4 ms
2. Maximum 0.6 ms

b. Single Sector Write (7] [6]

(Measured from receipt of the last byte of the CDB to
the request for a completion status transfer to the

Host)

1. Typical (Zero Stroke Seek) 12.5 ms [3]

2. Typical (Average Seek) 28.0 ms [3]

3. Maximum (Full Stroke Seek) 66.0 ms [2]
5.3 GENERALIZED PERFORMANCE CHARACTERISTICS

See Page 21 for Notes.
Minimum Sector Interleave 1 to 1

Data Buffer To/From Disk Media Data
Transfer Rate (< 1 sector) - 512 Byte Sector

Min [4] 1.12 MByte/sec
Avg [4] 1.65 MByte/sec
Max [4] 1.88 MByte/sec

Data Buffer To/From Disk Media
Data Transfer Rate (< 1 Track) - 512 Byte Sector

Min. [4] 0.99 MByte/sec - (Interleave Factor)
Avg. [4] 1.46 MByte/sec - (Interleave Factor)
Max. [4] 1.65 MByte/sec - (Interleave Factor)

Sector Sizes 512 user data blocks (default)
Variable (256 to 4096)

SCSI Interface Data
Asynchronous Transfer Rate [5]

-Maximum Instantaneous 2.0 MBytes/sec
-Maximum Average 1.65 MBytes/sec

Synchronous Transfer Rate

From 1.0 MBytes/sec to 4.7 MBytes/sec transfer rate in 23.8 to 25
KBytes/sec increments. (See section 12.5.4.)
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5.3

(continued)
Read/Write consecutive sectors on a track YES
Flaw reallocation performance impact Negligible

(For flaws reallocated at format time using
the spare sectors per track reallocation scheme.)

(For flaws reallocated at format time using
the spare tracks per volume reallocation

scheme.)
Qverhead time for head switch (512 byte Less than 2 ms
sectors)
Overhead time for one track cylinder switch 6 ms Typical
Avg rotational latency 8.33 ms

START/STOP TIME

After DC power has been applied, the WREN IV will become
ready within 39 seconds if the Motor Start Option is
disabled (i.e. the motor starts as soon as the power has
been applied). During this time the drive will respond to
the SCSI interface. Stop time will be less than 30 seconds
from removal of DC power.

If the Motor Start Option is enabled the internal control-
ler will accept a Motor Start, Inquiry or Request Sense
Command via the SCSI interface 3 seconds after DC power has
been applied. After the WMotor Start Command has been
received the WREN IV will become ready £for normal
operations within 36 seconds. During this time the drive
will respond to the SCSI interface.

There is no power control switch on the drive.

-18-

(typically 1 sector time)

Flaw reallocation performance impact ‘ Min-1 sector time
(For flaws reallocated at format time using (If flaw on same track as
the spare sectors per cylinder reallocation spare)
scheme.) Normally - 17 ms
: Max - 34 ms
Flaw reallocation performance impact 50 ms (typical)
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5.

5

READ LOOK-AHEAD/CACHE CONTROL

The WREN IV Model 94171 operates at 1l:1 interleave (sector
1 is followed immediately by sector 2, then by sector 3 and
etc., with no sectors interspersed) and therefore
implements a read 1look-ahead buffering algorithm, as
outlined here, to improve the performance of applications
which access data with several sequential small block reads
rather than a single 1large block read. The overhead 1in
issuing a disk command is large enough that breaking up a
request into many small accesses causes a l:1 interleaved
drive not having a look-ahead buffer to slip a revolution
on each command with resulting performance 1loss. Without
the ability to cache ahead, it would be necessary to set
the disk's logical interleave such that the next sector to

- be read would not rotate under the heads until the host has

had time to set up for the next disk transfer. This means
that to avoid slipping a revolution, the 1interleave of
sectors would have to be set at 1:2, 1:3 or whatever was
required to allow time for the host to store previously
read data in main memory and set up for the next disk
transfer. With the read-ahead cache, however, no
interleaving is required, since the drive makes available
to the host the next sectors when requested. However, data
read requests to the WREN IV will be 1in gquantities of
blocks whose physical location is not known to the host, so
some of the data blocks requested may be on another track
and not immediately available without performing a seek
first, which the drive will automatically do. However, 1in
the normal process of Read look-ahead, where data blocks
ahead have not yet been requested, no attempt is made at
the end of a track to read look-ahead and cache data from
the next track, since the host may want to issue a new
command at any time. Seeks cannot be aborted once begun, so
if the drive 1looked ahead to the next track, the drive
could not execute a new command until the seek was complete.

Essentially, the look-ahead algorithm, causes the drive to
read all of the data on a track from the first sector
accessed on the track to the end of the track and hold this
data in its internal data buffer. This read ahead of data
occurs only on the first access of data on a track. Thus if
the host 1is performing sequential small block requests,
subsequent requests for data on this track are accessed
directly from the buffer and do not require an additional
disk access. This direct buffer access significantly
reduces the data access time for the host.
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5.

5

continued

If the read ahead to the end of the track is not completed
when the next command is received and the first requested
sector is already in the buffer, the drive will start data
transfers with the host while continuing the original read
look-ahead.

If the read ahead to the end of the track is not completed
when the next command is received and the first requested
sector 1is not yet in the buffer but will be read into the
buffer as part of the original read look-ahead, the drive
will continue with the original read look-ahead and begin
transmission of the data when it is read into the buffer.

If the read ahead to the end of the track is not completed
when the next command is received and the first requested
sector resides on another track, or the £first requested
sector address is less than the address of the last sector
transferred to the host, or a different c¢ommand (i.e.,
other than a read command) is received, the read look-ahead
will be terminated and this newly received command will be
executed.

The read look-ahead operation is enabled or disabled by the
Mode Select command (See Section 14.2.1.7) using the Cache
Control parameters page (Page code 38h). Cache Control page
parameters are given in Table 14.2.1-27 under the Mode
Sense command (Section 14.2.1.10). The default mode of
operation 1is Cache disabled. The Enable/Disable Cache bit
is the only Cache Control parameter that is changeable.
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NOTES:

Notes for Sections 5.2 and 5.3.

(1]

(2]

(3]

(4]

(5]

(61l

(71

(8]

Execution time measured from receipt of the last Byte
of the Command Descriptor Block (CDB) to the request
for a Status Byte Transfer to the Initiator (excluding
connect/disconnect).

Maximum times are specified over the worst case
conditions of temperature, voltage margins and drive
orientation. When comparing specified seek times, care
should be taken to distinguish between typical seek
times and maximum seek times. The best comparison is
obtained by system benchmark tests conducted under
identical conditions.

Typical Seek values are measured under nominal
conditions of temperature, voltage, and horizontal
orientation as measured on a representative sample of
WREN 1Vs.

Assumes no errors and assumes the sector(s) has not
been relocated.

Rate measured from the start of the first sector
transfer with the Host.

Assumes the Initiator immediately begins sending Write
Data to the WREN IV when requested.

Command execution requires a data transfer phase (Data
To/From the disk media). Assumes the 1initiator is
instantly ready to send/receive the Data when the WREN
IV generates first request for a data byte transfer,
and assumes an average data transfer rate between the
WREN IV and the Initiator of 1.25 Mbytes/second.

All performance characteristics assume that automatic
adaptive temperature compensation 1is not in process
when the command is received. A command being executed
will not be interrupted for automatic adaptive
temperature compensation. 1f automatic adaptive
temperature compensation 1is in process, the command
will be queued (max 1 per initiator) wuntil the
compensation is completed. Automatic adaptive
temperature compensations are performed once every 10
minutes during Bus Free Phase, and take only 0.07% of
the 10 minute period to complete. Typical time
required is 400 ms. Automatic temperature compensation
also occurs at other times, but should be transparent
to the user (e.g., during format, at power up, after a
SCSI reset, at spindle up, during read error recovery,
and during Reassign Block functions).
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RELIABILITY SPECIFICATIONS

The following reliability specifications assume correct
host/drive operational interface, 1including all interface
timings, power supply voltages, and environmental
requirements.

Seek Errors Less than 1 in 109 seeks
Read Error Rates (1]
Unrecovered Data Less than 1 sector in 1014
bits transferred

Miscorrected Data Less than 1 sector in 1021
bits transferred

MTBF 40,000 hours

Service Life 5 years or 30,000 hours
Preventive Maintenance None required

NOTES :

(1] Error rate specified with automatic retries and data
correction via ECC enabled and all flaws reallocated.

ERROR RATES

The error rates stated in this specification assume the
following:

a. WREN IV 1is operated per this specification using DC
Power as defined in this specification (see Section
7.2).

b. The WREN IV has been formatted via the SCSI FORMAT
commands.

c. Errors caused by media defects or host system failures
are excluded from error rate computations. Refer to
Paragraph 8.0, Media Characteristics.

Read Errors

Before determination or measurement of read error rates:

a. The data which is to be used for a measurement of read
error rates must be verified as being written
correctly on the media.

b. All media defect induced errors must be excluded from
error rate calculations.

-22-



N

PRODUCT SPECIFICATION - WREN IV SCSI MODEL 94171-344 77765338-A

6.1.2

Environmental Interference

When evaluating systems operation under conditions of
Electromagnetic Interference (EMI), the performance of the
WREN IV within the system shall be considered acceptable if
the WREN IV does not generate an unrecoverable condition.

An unrecoverable error, or condition, 1is defined as one
which:

1. Is not detected and corrected by the WREN IV itself;

2. Is not capable of being detected from the error or
fault status provided through the WREN 1IV/system
interface; or

3. Is not capable of being recovered by normal WREN IV or
system recovery procedures without operator
intervention.

Write Errors

Write errors can occur as a result of: media defects,
environmental interference, or equipment malfunction.
Therefore, write errors are not predictable as a function
of the number of bits passed.

If an unrecoverable write -error occurs because of an
equipment malfunction in the WREN IV, the error is
classified as a failure affecting MTBF. Unrecoverable write
errors are those which cannot be corrected within two
attempts at writing the record with a read verify after
each attempt, (excluding media defects).

Seek Errors

A seek error is defined as a failure of the WREN IV to
position the heads to the addressed track. There shall be
no more than one recoverable seek error in 106 physical
seek operations. A recoverable seek error (with the WREN IV
automatic retry feature disabled) 1is a positioning error
which can be corrected by the host issuing a Rezero Unit
command and then reseeking to the addressed track. If
automatic retry control is enabled in the drive, it will
automatically retry a Rezero Unit and reseek to the
addressed track up to 3 times. If a seek is successful, the
Extended Sense will report a seek positioning error (1l5H)
and the sense key will report a recovered error (1lH). If
all three seeks fail a seek positioning error (15H) will be
reported with a Medium (3H) or Hardware error (4H) reported
in the Sense Key. This is an unrecoverable seek error.
Unrecoverable seek errors are classified as failures for
MTBF calculations.
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6.2

6.2.1

RELIABILITY AND SERVICE
Mean Time Between Failure

The Mean Time Between Failure (MTBF) shall exceed 40,000
hours for the WREN IV. MTBF is defined as "operating drive-
hours" divided by the "number of drive failures®.

"Operating drive-hours" means total power on hours of a
sample* number of drives less any time when the samplex*
drives are not functioning properly times the number of
drives in the sample* used in the MTBF calculation. "Drive
failure" means any stoppage or substandard performance of
the drive because of drive malfunction, excluding stoppages
or substandard performance caused by operator error,
adverse environment, power failure, host adapter (or other
initiator) failure, cable failure, or other failure not
caused by the drive.

The term drive failure implies that maintenance is required
because of a hardware failure. However, only random
failures are considered -- not normal wear-out failures.

Preventive Maintenance

No routine scheduled ©preventive maintenance shall be
required.

Service Life

The WREN IV shall have a useful service life of five years
or 30,000 hours, whichever occurs first, before requiring
factory refurbishment. Depot repair or replacement of major
parts will be permitted during the lifetime (6.2.4).

Service Philosophy

Special equipment is required to repair the WREN IV HDA. In
order to achieve the above service life, repairs must be
performed only at a properly equipped and staffed service
and repair facility. Troubleshooting and repair of PWAs 1in
the field 1is not recommended, because of the extensive
diagnostic equipment required for effective servicing.

Installation

The WREN IV 1is designed, manufactured, and tested with a
"Plug in and Play" installation philosophy. This philosophy
minimizes the requirements for highly trained personnel to
integrate the WREN 1V into the OEM's system, whether in a
factory or field environment.

*Sample size must be chosen in accordance with generally recognized
statistics rules in order to adequately represent the total drive
population.
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Service Tools

No special tools are required for site installation or
recommended for site maintenance. Refer to Paragraph 6.2.4.
The depot repair philosophy of WREN IV precludes the
necessity for special tools. If field repair of items
external to the HDA 1is desired, a 6 point Torx T10 driver
is required. This may be purchased through most commercial
tool catalogs.

PHYSICAL/ELECTRICAL SPECIFICATIONS

AC POWER REQUIREMENTS

None

DC POWER REQUIREMENTS

The voltage and current requirements for a single WREN IV
are shown in the following table. Values indicated apply at

the drive power connector.

TABLE 7.2-1. DC PCWER REQUIREMENTS

Voltage | +5 V | +12 Vv
Regulation |  +5% | +5% [2]
Noise Immunity (3] | 100 mv | 100 mV
Maximum Operating Current [1] | 1.8A | 2.3 A
Average Idle Current [1] [4] | 1.5A7A | 1.4 A
Maximum Starting Current (Peak)]| 1.6 A | 4.5 A
Delayed Motor Start (Max) [51] | 1.9 A | 0.8 A

[1] Measured with average reading DC ammeter.

|
l
|
|
|
I
I
I
|
|
[2] A +10% tolerance is permissible during power up. |
The +5% must be maintained after the drive signi-|
files that its power up sequence has been com- |
pleted and that the drive is able to accept |
selection by the Host Initiator. |

I

|

|

|

I

l

I

I

l

I

|

|

[3] Noise is specified as periodic and random distri-
bution of frequencies covering a band from DC to
to 10 MHz. Values given are peak to peak
measurements

[4] See +12 V current profile level T6 in
Figure 7.2.2-1.

[5] This condition occurs when the Motor Start Option
is enabled and the drive has not yet received a
sStart Motor command.
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General Notes for Table 7.2-1:

1. At powerup, the motor current regqulator will limit the
12 volt current to a peak value of 1less than 4.5
amperes.

2. Minimum current loading for each supply voltage is not

less than 30% of the maximum operating current shown.

3. The +5 and +12 volt supplies shall employ separate
ground returns.

4. Where power 1s provided to multiple drives £from a
common supply, careful consideration for 1individual
drive ©power requirements should be noted. Where
multiple units are powered on simultaneously, the peak
starting current must be available to each device.
(Ref. Table 1).

Power Sequencing

Power sequencing is not required for the WREN IV. The WREN
1V protects against inadvertent writing during power up and
down. Daisychain operation requires that power be
maintained on the terminated WREN 1V to ensure proper
termination of the peripheral 1/0 cables.

12 V - Current Profile

Figure 7.2.2-1 identifies the WREN 1V 12 V current profile.
The current during the various times is as shown:

Tl - Power 1is 1initially applied to the WREN IV and the
spindle begins to accelerate under current limiting.

T2 - The spindle continues to accelerate under current
limiting conditions.

T3 - The arm restraint solenoid is released.

T4 - The spindle is up to speed and the heads are moved
from the landing zone to the data area. An audible hum
lasting 1less than one second will accompany this
initial head movement.

TS - The autovelocity adjust sequence and controller self
test is performed.

T6 - Velocity is set and the WREN 1V is ready for reading
and writing.

T7 - Power is removed from the WREN 1V.
-26-
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NOTE

All times and currents are typical. See Table 7.2-1 for
maximum current requirements.

4.2 A

2.2 A
1.5A

FIGURE 7.2.2-1. TYPICAL WREN IV +12 V CURRENT PROFILE
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System Grounds

The WREN 1V 1is supplied with AC and DC grounds tied
together and connected to chassis ground. The installer may
modify this ground arrangement to comply with different
requirements. The AC to DC connecting jumper plugs are
shown 1in Pigure 7.2.3-1). The AC to chassis connecting
shunt is J3-3,4. Either ground system may be isolated by
removing the appropriate jumper plug.

E1- | f\r_z )
(SSEJII_E%P"TOR) e SIGNAL GROUND
s~
0 J3 O~

r+7 CHASSIS GROUND

JUMPER TO CONNECT JUMPER TO CONNECT SIGNAL GROUND

CHASSIS GROUND

J3 HEADER ——e=|

£

QUICK DISCONNECT*
LUG E1

DC POWER
CONNECTOR

J3

SCsl

* Mating cable connector is AMP P/N 62137-2 (or equivalent)

FIGURE 7.2.3-1. LOCATION OF GROUND SELECT JUMPERS.
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HEAT/PCWER DISSIPATION

Each WREN 1V will dissipate no more than 37 watts (126.4
BTUs per hour) of DC power average. Typical power dissi-
pation under idle operating conditions 1is 1less than 27
watts.

ENVIRONMENTAL LIMITS

Temperatures and humidity specifications preclude
condensation on any WREN IV part. Altitude and atmospheric
pressure specifications are referenced to a standard day at
58.7°F (14.8°C). Maximum Wet Bulb temperature 1is B82°F
(28°C).

Temperature
a. Operating

S0°F to 122°F (10°C to 50°C) operating ambient with a
maximum gradient of 18°F (10°C) per hour. Above 1000
feet (305 metres) altitude the maximum temperature 1is
derated linearly to 112°F (44.4°C) at 10,000 feet
(3048 metres). Cabinet packaging designs must provide
ample air circulation around the WREN 1V to ensure
environmental limits are not exceeded as a result of
heat transfer from other system components. Operating
ambient for specification purposes is defined as the
environment immediately surrounding the WREN 1V. The
temperature of the base deck must not exceed 135°F
when measured at the isolation mount adjacent to the
front panel LED.

b. Transit
-40° to 158°F (-40° to 70°C) package ambient with a
maximum gradient of 45°F (25°C) per hour. This
specification assumes that the WREN 1V is packaged in
the shipping container designed by CDC for use with
WREN 1V.

c. Storage

14° to 130°F (-10° to 54°C) device ambient with a
maximum gradient of 27°F (15°C) per hour.
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7.4.2

Relative Humidity

a. Operating
8% to 80% relative humidity with a maximum gradieant of
10% per hour.

b. Transit
5% to 95% relative humidity.

c. Storage
8% to 90% relative humidity.

BEffective Altitude (Sea Level Reference)

a. Operating
-1000 to +10,000 feet (-305 to +3048 metres)

b. Transit
-1000 to +40,000 feet (-305 to +12,210 metres)

c. Storage
-1000 to +10,000 feet (-305 to +3048 metres)

Shock and Vibration

Shock and vibration 1limits specified in this document are
measured directly on the WREN IV chassis. If the WREN 1V is
installed in an enclosure to which the stated shock and/or
vibration <c¢riteria is applieqd, resonances may occur
internally to the enclosure resulting in WREN IV movement
in excess of the stated 1limits. If this situation 1is
apparent, it may be necessary to modify the enclosure to
minimize WREN 1V movement.

The 1limits of shock and vibration defined within this
document are specified with the WREN 1V mounted by any of
the four methods shown in Figure 7.4.4-1. Orientation of
the side nearest the LED may be up or down, though the
figure shows it down.
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7.4.4.1

Shock

a.

Operating - Normal

Equipment, as 1installed for normal operation, shall
comply with the complete specified performance while
subjected to intermittent shock not exceeding 2 g at a
maximum duration of 10 ms (half sinewave). Shock may
be applied in the X, Y, or Z axis. Shock is not to be
repeated more than two times per second.

Operating - Abnormal

Equipment, as 1installed for normal operation, shall
not incur physical damage while subjected to
intermittent shock not exceeding 6 g at a maximum
duration of 10 ms (half sinewave). Shock occurring at
abnormal levels may promote degraded operational
performance during the abnormal shock period.
Specified operational performance will continue when
normal operating shock levels resume. Shock may be
applied in the X, Y, or Z axis. Shock is not to be
repeated more than two times per second.

Nonoperating

The 1limits of nonoperating shock shall apply to all
conditions of handling and transportation. This
includes both isolated devices and integrated
equipment.

Equipment subjected to nonrepetitive shock not
exceeding 32 g at a maximum duration of 10 ms (halt
sinewave) shall not exhibit device damage or
performance degradation. Shock may be applied in the
X, Y, or Z axis.

Packaged
The WREN 1V as packaged by CDC for general freight

shipment shall withstand drop test £from 42 1inches
(1070 mm) against a concrete floor or equivalent.
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3 SCREWS
(0.24 in max)
5.1 mm

(0.23 in max) ~, N
6.1 mm »

4 SCREWS
{9.31 in max)
7.37 mm

FIGURE 7.4.4-1. RECOMMENDED MOUNTING
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7.4.4.2 Vibration

a.

Operating - Normal
Equipment as installed for normal operation, shall
comply with the complete specified performance while
subjected to continuous vibration not exceeding

5-22 Hz @ 0.010 inches displacement

22-500 Hz @ 0.25 g
Vibration may be applied in the X, Y, or Z axis.

Operating - Abnormal
Equipment as installed for normal operation, shall not
incur physical damage while subjected to periodic
vibration not exceeding

15 minutes of duration at major

resonant frequency

5-22 Hz @ 0.010 inches displacement

22-500 Hz @ 0.35 g
Vibration occurring at these 1levels may promote
degraded operational performance during the abnormal
vibration period. Specified operational performance
will continue when normal operating vibration Llevels
are resumed. This assumes system recovery routines are
available. Abnormal vibration may be applied in the X,
Y, or Z axis.

Nonoperating

The 1limits of nonoperating vibration shall apply to
all conditions of handling and transportation. This
includes both isolated devices and integrated
equipment.

Equipment shall not incur physical damage or degraded
performance as a result of continuous vibration not
exceeding

5-22 Hz @ 0.040 inches displacement

22-500 Hz @ 1.00 g
Vibration may be applied in the X, Y, or Z axis.

7.4.5 Alr Cleanliness

The WREN 1V 1is designed to operate in a typical office
environment with minimal environmental control.
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7.5 MECHANICAL SPECIFICATIONS

The following nominal dimensions are exclusive of the
decorative front panel accessory. Refer to Figure 7.5-1 for
detailed mounting configuration dimensions.

Height: 3.25 in 82.55 mm
Width: 5.75% in 146.05 mm
Depth: 8.0 in 203.2 mm
Weight: 7.6 pounds 3.4 kilograms
SIZE FRONT

il In 0 —
+

NOTES:

1. MOUNTING HOLES. FOUR ON BOTTOM, TWO ON EACH
SIDE. 6-32 UNC. MAX SCREW LENCTH INTO SIDE OF

m

CHASSIS 0.31 IN. (7.87 mm). MAX SCREW LENGTH INTO
- ¢ BOTTOM OF CHASSIS IS 0.24 IN. (6.1 mm).
2. FRONT PANEL ACCESSORY
i ) 3. POWER AND INTERFACE CONNECTIONS
; :
iN mm
A ] s.0mMAx 203.2
B{ s.75:0.03 | 146
c| 0.29:0.01 7.4
. soTTOM o| ner:0.02 | urs
/A E | 3.12:0.01 79.2
F | s.88:0.01 | tug
G| 3.33:0.01 | 8s.3
H | 0.06520.02] 1.55
o a®n J | s.s0:0.02 | 139.7
K| 0.8620.02 | 21.3
a M 3.25 £ 0.048 82.5
N | 0.37 REF 9.4 REF
— P | 0.53 REF 16 REF

T
 Hisa

— e —

FIGURE 7.5-1. MOUNTING CONFIGURATICN DIMENSIONS
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7.5.1

Drive Orientation

Only two WREN IV mounting orientations are permitted: disks
in the horizontal plane and disks in the vertical plane.
The uppermost surface must be maintained in a level
position or WREN 1V performance may be adversely affected.
Mounting with either end down (front or rear) 1is not
permissible. 1In the horizontal orientation, the spindle
axis must be vertical with the disks on top. 1t is
recommended that data written in a given orientation be
read in that same orientation.

Cooling

Cabinet cooling must be designed by the customer so that
the ambient temperature immediately surrounding the WREN 1V
will not exceed temperature conditions specified in 7.4.1.
Specific consideration should be given to make sure
adequate air circulation is present around the PWAs at the
rear of the drive.

MEDIA CHARACTERISTICS
MEDIA DESCRIPTION

The media used on the WREN IV has a diameter of
approximately 5 1/4 inches (130 mm). The aluminum substrate
is coated with a thin film magnetic material, overcoated
with a proprietary protective layer for improved durability
and environmental protection.

DEFECT AND ERROR MANAGEMENT

WREN 1V, as delivered, complies with this specification.
The read error rate and specified storage capacity are not
dependent upon use of defect management routines by the
host (initiator).

Defect and error management in the SCSI system involves
WREN 1V internal defect/error management and SCSI1 systems
error considerations (errors in communications between
Initiator and WREN 1V). Tools for wuse 1in designing a
defect/error management plan are briefly outlined in this
section, with references to other sections where further
details are given.
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9.1

WREN IV INTERNAL DEFECTS/ERRORS

Identified defects are recorded on the WREN IV defects list
tracks (referred to as the primary or ETF defect 1list). It
is recommended that these known defects be reallocated
during the initial WREN IV format operation. (See Format
Unit command in Section 14.2.1.1.) The WREN IV internal
retries and data correction by ECC should be enabled to
recover data from additional flaws if they occur. If data
correction by ECC 1s required to recover data, the host
should immediately reallocate this sector by use of the
Reassign Blocks command.(See Section 14.2.1.3.) If the WREN
IV automatic retries and data correction by ECC features
are not used, defects are usually unrecoverable and need to
be reallocated as they are discovered. For reallocation of
bad sectors, the number of spare sectors per track or
cylinder and the number of spare tracks per volume 1is
programmable. After formatting, defects can be
automatically reallocated by the WREN IV, or can be
reallocated when the host sends the Reassign Blocks Command
(Section 14.2.1.3).

Once the necessary details are described about the
operation of the interface (Sections 12 thru 14), more
information on the WREN IV Erzor Recovary philosophy 1is
presented in Section 16.0.

SCSI SYSTEMS ERROR CONSIDERATIONS

Information on the reporting of operational =errors or
faults across the 1interface 1is given in Sections 12.5.2,
14.1.1, and 15.0. Section 12.5.2 of this specification
describe the Message Protocol System. Several of the
messages are used in the SCSI systems error management
system. The Request Sense command returns information to
the host about numerous kinds of errors or faults. The
Receive Diagnostic Results reports the results of
diagnostic operations performed by the WREN 1IV.

Section 15.0 describes the status returned by the WREN IV
to the Initiator. Status reporting plays a role in the SCSI
systems error management and its use in that respect 1is
described 1in sections where the various commands are
discussed. ‘
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10.0

10.1

INTERFACE REQUIREMENTS AND OPTIONS
GENERAL DESCRIPTION

This specification describes the Magnetic Peripherals 1Inc.
subset of the SCSI (Small Computer Systems Interface) as
implemented on the WREN 1V. The 1interface is compatible
with the mandatory subset of the CDC SCSI 1Interface
Specification (both are compatible with the ANSI SCSI
standard and the common command set (CCS) document,
Revision 4.B). The WREN 1V Model 94171-344 is classitied as
an "“Intelligent" peripheral.

The Model 94171-344 WREN IV SCSI1 interface consists of a 9
bit bidirectional bus (8 data + 1 parity) plus 9 control
signals supporting multiple 1initiators, command queing of
up to one command per initiator, disconnect/reconnect, self
configuring host software and automatic £features that
relieve the host from the necessity of knowing the physical
architecture of the target (logical block addressing 1is
used).

The physical interface consists of single ended drivers and
receivers using asynchronous or synchronous communication
protocols which support cable lengths of up to 6 metres.
The bus protocol supports multiple initiators, disconnect/
reconnect, additional messages plus 6 byte and 10 byte
Command Descriptor Blocks. The WREN IV is always a target
on the SCSI. For purposes of this specification, "WREN IV®
may be substituted for the word "target" wherever "target™
appears.

GLOSSARY
Byte - This term indicates an 8 bit (octet) byte.

Command Descriptor Block (CBD) - The structure used to
communicate requests from an initiator to a target.

Connect - The function that occurs when an 1initiator
selects a target to start an operation.

Disconnect - The function that occurs when a target

releases control of the SCSI bus, allowing it to go to the
Bus Free phase.
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10.

1

(continued)

FRU (Field Replaceable Unit) - An assembly that is believed
faulty based on test results. A value of OOH indicates an
unknown cause or the end of a 1list of known possible
causes. Nonzero values have product unique meanings.
Initiator - A SCSI device (usually a host system) that
requests an operation to be performed by another SCSI
device.

Intermediate Status - A status code sent from a target to
an initiator upon completion of each command, except the
last command, in a set of linked commands.

Logical Unit -~ A physical or wvirtual device addressable
through a target.

Logical Unit Number - An encoded three bit identifier for
the logical unict.

LSB - Least significant byte.

LUN - Logical unit number.

mm - Millimetre.

ms - millisecond.

MSB - Most significant byte.

ns - Nanosecond.

One - A true signal value, {assertion).

Reconnect - The function that occurs when a target selects
and initiator to continue an operation after a disconnect.

Reserved - The term used for bits, bytes, fields, and ccde
values that are set aside for future standardization.

SCS1 Address - The octal representation of the unique
address (0-7) assigned to a SCSI device. This address would
normally be assigned and set 1in the SCS1 device during
system installation.

SCSI ID - The bit significant representation of the SCSI
address referring to one of the signal lines DB(7-0).
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10.

10.

1

(continued)

SCS1 device - A host computer adapter or a peripheral
controller or an 1intelligent peripheral that <can be
attached to the SCSI bus.

Signal Assertion - The act of driving a signal to the true
state.

Signal Negation - The act of driving a signal to the false
state or allowing the cable terminators to bias the signal
to the false state (by placing the driver in the high
impedance condition).

Signal Release - The act of allowing the cable terminators
to bias the signal to the false state (by placing the
driver in the high impedance condition).

Status - One byte of information sent from a target to an
initiator upon completion of each command.

Target - A SCSI1 device that performs an operation requested
by an initiator.

us - Microsecond.

Vendor Unique - In this specification, this term indicates
bits, fields, or code values that are vendor specific.

xxH - Numbers followed by capital H are hexadecimal wvalues.
All other numbers are decimal values.

Zero - A false signal value} (negation).

DC CABLE AND CONNECTOR

The WREN 1V receives DC power through a 4 pin right angle
connector (see Table 10.2-1 for pin assignment) mounted on
the servo PWA (see Figure 10.3-3). Recommended part numbers
of the mating connector are listed below, but equivalent
parts may be used (see Table 10.2-2.).

TABLE 10.2-1. DC INTERFACE

POWER LINE DESIGNATION PIN NUMBER
+12 V J2-01
+12 V Return J2-02
+ 5 V Return J2-03
+ 5V J2-04
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10.3

10.3.1

TABLE 10.2-2. MATING CONNECTOR PARTS

TYPE OF CABLE CONNECTOR CONTACTS (20-14 AWG
14 AWG AMP 1-480424-0 2AMP 60619-4 (Loose
Piece)

AMP 61117-4 (Strip)
PHYSICAL CHARACTERISTICS

This section defines the connectors, cables, signals,
terminators and bus timing needed to implement SCSI.

Physical Description

Model 94171-344 WREN IV may be daisychained together or
with other compatible SCSI devices using a common cable.
Both ends of the cable must be terminated. The WREN 1V
implements single ended drivers and receivers, which allow
a maximum cable 1length of six metres (primarily for
connection within a «cabinet). All signals are common
between all SCS1 devices. The Model 94171-344 WREN 1V may
be daisychained only with SCS1 devices with single ended
drivers and receivers. A maximum of 8 SCSI devices
(including the Host) may be daisychained together. The SCSI
Devices at both ends of the daisychain are to be
terminated. Intermediate SCs1 devices shall not be
terminated.(see Figure 10.3-2). Remove the terminator
resistor packs, not the terminator power source selector
jumper (Figure 10.3-3).
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10.3.2

10.3.3

v

Cable Requirements

Only nonshielded cable connectors are applicable. A 50
conductor flat cable or 25 twisted pair cable shall be
used. The maximum total cable length shall be 6.0 metres. A
stub length of no more than 0.1 metre is allowed off the
mainline interconnection within any connected equipment. An
ideal 1impedance match with cable terminators 1implies a
cable characteristic impedance of 132 ohm (singled ended
option). In general, cables with this high of a
characteristic impedance are not available; however,
impedances that are somewhat lower are satisfactory. A
characteristic impedance of 100 ohm + 10% is recommended
for unshielded flat or twisted pair ribbon cable. However,
most available cables have a somewhat lower characteristic
impedance. To minimize discontinuities and signal
reflections, cables of different impedances should not be
used in the same Dbus. Implementations may require
trade-offs in shielding effectiveness, cable 1length, the
number of loads, transfer rates, and cost to achieve
satisfactory system operation. If shielded and unshielded
cables are mixed within the same SCSI bus, the effect of
impedance mismatch must be carefully considered.

A minimum conductor size of 28 AWG should be used to
minimize noise effects.

Suggested nonshielded flat cable part numbers are:

Flat cable 3IM-3365-50
Twisted pair Spectra twist in flat 455-248-50

Equivalent parts may be used.

Single ended cable pin assignments are shown in Table
10.3-1.

Connectors Requirements

The nonshielded cable connector shall be a 50 conductor
connector consisting of two rows of 25 female contacts with
adjacent contacts 100 mils apart.

Recommended Mating Flat Cable Connector Part Numbers are:

Closed end 3M-3425-7000 W/0 Strain Relief, No Center Key
(for cable 3M-3425-7050 With Strain Relief, No Center Key
ends) * Dupont-66900-290 With Strain Relief, With Center Key

Open end 3M-3425-6000 W/0 Strain Relief, No Center Key

(In

3M-3425-6050 With Strain Relief, No Center Key

Daisychain) Dupont-66900-250 With Strain Relief, With Center Key

See Figure 10.3-2.
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10.3.3 continued
The Model 94171-344 WREN 1V device connector 1is a
nonshielded 50 conductor connector consisting of two rows
of 25 male pins with adjacent pins 100 mils apart. The
connector is keyed (see Figure 10.3-1). ‘
Drive Connector Part Number: Berg - 65496 - 031 or
equivalent.
A
8 e €
V RAD _-]
s \
fim P
S e— 1 =
N e L Canl L
—",:"‘- —— - - ';r-l F 1
Ll . } »
Vil IV X
" iJ.A l
— L o
! "% SPACES 9 0.100 » 0.015
' c —_—t — K
TOP VIEW
SECTION A-A
C@Eﬁi—a:) §9,f -A’ a, c. ) £ | F cl Hliy K L w N PlqQ RIS T y vlgom:c*rs
S1887516 | 2.95 | 2 :{ 721 .29 -;;—;— 66 | .23} .29 28| .11 18§ .10 | 100+ . 015 | .15(.27|.23| .08) .100 + .015] . 025 + .002. :m' 50
NOTES:
1. Fifty Contacts on 2.54 mm (0.100 inch) spacing = 60.96 mm
(2.40 inches).
2. Tolerances +0.127 mm (0.005 inch) noncumulative.
3. Dimensions listed with asterisks (*) are shown £for

reference only.

FIGURE 10.3-1. NONSHIELDED SCS1 DEVICE CONNECTOR
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SCSi DEVICE
HOST ADAPTER/INITIATOR
e
[1]
' TOTAL INTERFACE CABLE LENGTH
1 THRU 8 MUST NOT EXCEED 6.0 m (20 FEET)
SCS! DEVICES (Including Host Adapter /Initiator). .
WREN OR WREN OR WREN OR
OTHER SCsi OTHER SCsl OTHER SCsl
DEVICE DEVICE DEVICE
* CLOSED END TYPE CONNECTOR USED
VIEW B
** OPEN END TYPE (IN-LINE APPLICATION)
T INDICATES TERMINATION REQUIRED CONNECTOR USED

-—— -

(HHo41a )
----- ~

FIGURE 10.3-2. INTERFACE CABLING

TABLE 10.3-1. SINGLE ENDED CABLE PIN ASSIGNMENTS
(NONSHIELDED CONNECTOR)

SIGNAL PIN NUMBER SIGNAL PIN NUMBER
-DB(0) 2 GROUND 30
-DB(1) 4 -ATN 32
-DB(2) 6 GROUND 34
-DB(3) 8 -BSY - 38
-DB(4) 10 -ACK 38
-DB(5) 12 -RST 40
-DB(6) 14 -MSG 42
-DB(7) 16 -SEL 44
-DB(P) 18 -C/D 46
GROUND 20 -REQ 48
GROUND 22 -1/0 50
GROUND 24

TERMPWR 26

GROUND 28

NOTES:

1. All odd pins except pin 25 are connected to ground.
Pin 25 is left open.

2. The minus sign next to the signals indicates asserted

state is the low voltage of the two levels used for
logic signals.
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(2]
ARRQOW
PIN 1 JUMPERS FOR
IDENTIFIER PARITY CHECK SELECT .
\ MOTOR START OPTION il
ORIVE SELECT D%
GCROUND SELEC ‘ﬁ )“'_m'z{"—'\!
Q932 ;3 ¢§.,-QET1 .
GC POWER CONNECTOR | M '
[ )
PIN 1
/ TERMINATOR POWER SOURCE SELECT HEADER
SERVO PWA~ " ™~
< = 7 \ ( Y
N i z N
::g:l::;‘?:/ \\.\.‘.n...‘.........‘..\m. /@ \\
DATA PWA )‘l\ | ( \ TERMINATOR PACK Usé
———ey " PIN w9 K
\HHST INTERFACE CONNECTOR
FIGURE 10.3-3. I/0 CONNECTION
10.3.4 Electrical Description
All interface signals with the Model 94171-344 WREN IV are
single ended and must be terminated with 220 ohm to +5 V
and 330 ohm to ground at each end of the total cable. all
signals use open collector or three state drivers. Optional
termination 1is available 1internal to the WREN 1IV. See
Figqures 10.3-4 and 1l.1-1. -
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10.3.4.1 Single Ended Drivers/Receivers

10.3.4.2

10.3.4.3

Single ended drivers and receivers are used by the WREN 1IV.
Typical c¢ircuits are shown in Figure 10.3-4. Terminator
circuits shown are there only when the WREN IV is last in
the daisychain.

Transmitter Characteristics

The WREN IV uses an ANSI SCSI compatible open collector
single ended driver. This driver is capable of sinking a
current of 48 mA with a low level output voltage of 0.4
volt.

Receiver Characteristics

The WREN IV uses a ANSI SCSI single ended receiver with
hysteresis gate or equivalent as a line receiver.

Terminator Requirements

Internal WREN 1V 1/0 termination consist of two resistor
modules which plug into sockets on the Data PWA (see Figure
10.3-3). The WREN IV may be ordered with or without these
termination resistors to facilitate a parcticular
application. All single initiator/single target
(nondaisychain) applications require that the Initiator and
WREN 1V be terminated. Daisychain applications require that
only the units at each end of the daisychain be terminated.
All other peripherals on the chain should not be
terminated. (See Figure 10.3-2). NOTE: Remove terminator
resistor packs where terminators are not required. Removal
of terminator power source selection jumper* does not
disconnect the terminator resistors from the circuit.

Terminator Power

The WREN 1V does not supply Terminator power for the SCSI
bus. The WREN IV may be configured to accept terminator
power via Pin 26 of the SCSI bus or to provide terminator
power for optional internal termination resistors via the
WREN 1V power connector. See Figures 10.3-3 and 1l1.1l-1.

Single ended SCS1 devices providing termination power
(TERMPWR) shall have the following characteristics:

V TERM = 4.0 V to 5.25 V
800 mA min source drive capability
1.0 mA maximum

x*See Figure 11.1-1 for configuration details.
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WREN IV
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TRANSMITTER
(QR TRANSCEIVER)

77765338-A

L
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TERMINATOR CIRCUITS: PART OF REMOVABLE TERMINATOR RESISTOR PACKS, USED IN THE

WREN IV

WHEN IT IS LAST IN THE OAISYCHAIN.

INTERFACE SIGNALS LEVELS AND LOGICAL SENSE AT THE WREN 1/0 CONNECTOR ARE OEFINED AS FOLLOWS:

LOGIC LEVEL

NEGATED
ASSERTED

(9)
(1)

THE DIFFERENCE IN THE VOLTAGES BETWEEN INPUT AND OUTPUT SIGNALS IS DUE TO THE LOSSES IN THE CABLE.

ANSI SCSI COMPATIBLE CIRCUITS

ORIVER OUTPUT
225 V<S5.25 ¢

<0.4v; 200V

RECEIVER INPUT

=2.0 v;S5.25 ¥
<0.8 V:=20.0 v
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END OF DAISYCHAIN.
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FIGURE 10.3-4.
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SINGLE ENDED TRANSMITTERS AND RECEIVERS
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11.0 SCSI BUS

Communication on the SCSI Bus is allowed between only two
SCS1 devices.at a time. There can be a maximum of eight
SCS1 devices including the host computer(s) connected to
the SCS1 bus. Each SCSI1 device has a SCSI 1D Bit assgsigned
as shown in Figure 11.0-1. The SCS1 ID is assigned by
installing from O to 3 jumper plugs onto a connector in a
binary coded configuration during system configuration. See
Figure 11.1-1.

When two SCS1 devices communicate on the SCSI Bus one acts
as an initiator and the other acts as a target. The
initiator (typically a host <computer) originates an
operation and the target performs the operation. The WREN
IV always operates as a target.

DB(7) DB(6) DB(5) DB(4) DB(3) DB(2) DB(1) DB(0) DATA BUS
| | | | | SCSIT ID = O

| | SCST 1D = 1
! SCSI ID = 2

SCSI 1D = 3
= 4

| |

| |

| |

| SCSI 1D
S = 5

The Host Adapter/lInitiator must be identified by one of the
eight SCSI Device Addresses.

FIGURE 11.0-1. SCSI 1D BITS

Certain SCSI bus functions are assigned to the initiator
and certain SCSI bus functions are assigned to the target.
The initiator will select a particular target. The target
will request the transfer of Command, Data, Status or other
information on the data bus.

Information transfers on the data bus are asynchronous and
follow a defined REQ/ACK Handshake protocol. One byte of
information will be transferred with each handshake.
Synchronous data transfer option is described in Paragraph
12.5.4.

The WREN 1V supports single 1initiator, single targert;

single 1initiator, multiple target; or multiple initiator,
multiple target bus configurations.

-47-



PRODUCT SPECIFICATION - WREN IV SCSI1 MODEL 94171-344 77765338-A

11.

1l

SCSI BUS SIGNALS

There are nine control and nine data signals, as listed
below:

® BSY . MSG . RST s
) SEL ° REQ ® DB(7-0, P) H
. C/D ° ACK
e 1/0 ° ATN

These signals are described as follows:

BSY (BUSY) - An "OR-tied" signal to indicate the bus 1is
being used.

SEL (SELECT) - A signal used by an initiator to select a
target, or by a target to reselect an initiator.

C/D (CONTROL/DATA) - A signal driven by a target to
indicate whether Control or Data information is on the Data
Bus. Assertion (see Paragraph 11.1.1l) indicates Control.

1/0 (INPUT/QUTPUT) - A signal driven by a target to control
the direction of data movement on the Data Bus with respect
to an initiator. Assertion indicates input to the
initiator. This signal is also used to distinguish between
Selection and Reselection phases.

MSG (MESSAGE) - A signal driven by a target during the
Message phase.

REQ (REQUEST) - A signal driven by a target to indicate a
request for REQ/ACK data transfer handshake.

ACK (ACKNOWLEDGE) - A signal driven by an 1initiator to
indicate an acknowledgment for a REQ/ACK data transfer
handshake.

ATN (ATTENTION) - A signal driven by an initiator to
indicate the Attention condition.

RST (RESET) - An "OR-tied" signal that indicates the Reset
condition.

DB(7-0,P) (DATA BUS). Eight data bit signals, plus a parity
bit signal form a Data Bus. DB(7) is the most significant
bit and has the highest priority during the Arbitration
phase. Bit number significance, and priority decrease
downward to DB(0). A data bit 1s defined as one when the
signal is asserted and is defined as 2zero when the signal
is negated.
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11.1

11.1.1

11.1.2

(continued)

Data parity DB(P) is odd - The use of parity is a system
option. The WREN IV SCSI will always generate parity, but
has the <capability to enable/disable parity detection.
Parity is not valid during the Arbitration phase.

Greater detail on each of the SCSI Bus signals is found 1in
sections following.

Drive Select

Install jumpers as shown 1in Figure 11.1-1 for SCSI 1ID
selection. Refer to Figures 10.3-3 and 111.1-1 for the
location of the drive select header. The WREN 1V can have
one of eight ID bits selected by installing O to 3 jumpers
in a binary coded configquration on the drive select header.

Signal Values

Signals may assume true or false values. There are two
methods of driving these signals. In both cases, the signal
shall be actively driven true, or asserted. Ia the case of
OR-tied drivers, the driver does not drive the signal to
the false state, rather the bias circuitry of the bus
terminators pulls the signal false whenever it is released
by the drivers at every SCS1 device. 1f any driver 1is
asserted, then the signal 1is true. In the <case of
non-OR-tied drivers, the signal may be actively driven
false, or negated. Negated means that the signal may be
actively driven false, or may be simply released (in which
case the bias circuitry pulls it false), at the option of
the implementor.

OR-Tied Signals

The BSY and RST signals shall be OR-tied only. 1In the
ordinary operation of the bus, these signals are
simultaneously driven true by several drivers. No signals
other than BSY, RST, and DB(P) are simultaneously driven by
two or more drivers, and any signal other than BSY and RST
may employ OR-tied or non-OR-tied drivers. DB(P) shall not
be driven false during the Arbitration phase. There is no
operational problem in mixing OR-tied and non-OR-tied
drivers on signals other than BSY and RST.
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DRIVE ID AND OPTION SELECT HEADERS
SROUND SELECT

ORIVE HEADER < r;.: 'r;.;m {.;.} {_:_} m

SELECT I

[ Jueers l.j |.H.j I.J | J
L] e o b ,
re=3 [ 4 2 1 '
Sl N

e R DRIVE SELECT 0 - 7L
T
2 -

O LOGICAL ADDRESS

-

(BINARY CODED)
MOTOR START OPTION (2]

s

T
« T

SERVO PWA
— OATA PWA

®
| — HEADER
-

&
4
1 /
1
s LIk
. {E':-.-‘ PARITY CHECK opTION (3!
L

1]
7 f 8113 o
s 2 1 [TP TP
TERMINATOR POWER
o———— SOURCE SELECT
{_HHO67a JUMPER (4}

FIGURE 11.1-1. WREN IV SCSI DRIVE ID AND OPTION SELECT HEADER

[1]

(2]

(31

(4]

[s1

Drive ID is binary coded jumper position (most significant
bit on left) , ie., jumper in position 0 would be Drive 1D
1, no jumpers means ID O.

Jumper plug installed enables the Motor Start Option. 1In
this mode of operation the drive will wait for a Start Unit
Command from the Host before starting the Motor. If the
jumper plug is not installed the Motor will start as soon
as DC power is applied to the unit (see Section 14.2.1.1l1).

Jumper plug installed means parity checking by the WREN 1V
is enabled.

1f the unit is not to be terminated, remove terminator
resistor DIPs (see Figure 10.3-3). 1f 1installed, the TP
jumper must be 1installed only in one of the two positions
shown in Figure 11.1-1. Solid line show the default positon.

Jumper in vertical position means terminator power (+5 V)
is from WREN IV power connector. Jumper 1in horizontal
position (dotted lnes) means terminator power is taken from
interface cable.

1f the drive is not terminated, the TP jumper need not be
installed.

See Figure 7.2.3-1.
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11.1.3 Signal Sources
Table 11.1.3-1 1indicates which type of SCS1 device 1is
allowed to source each signal. All SCSI device drivers that
are not active sources shall be in the passive state. Note
that the RST signal may be sourced by any SCSI device at
any time. The WREN 1V functions as a target, never as an
initiator, and is capable of performing only the
reselection function.
TABLE 11.1.3-1. SIGNAL SOURCES
SIGNALS
c/0, 1/0,
BUS PHASE BSY SEL MSG, REQ 1/0 ACK/ATN  DB(7-0,P)
BUS FREE None None ‘None None None None
ARBITRATION All Winner None None None SCSI ID
SELECTION 1&T Init. None Init. [1] Init. Init.
RESELECTION 1&T Target Target Target Init. Target
COMMAND Target None Target Target Init. Init.
DATA IN Target  None Target Target Init. Target
DATA 0UT Target None Target Target Init. Init.
STATUS Target None Target Target Init. Target
MESSAGE IN Target None Target Target Init. Target
MESSAGE OUT Target None Target Target Init. Init.

ALL:
SCSI 10:

I&T:

Initiator:

None:

Winner:

Target:
(]

The signal shall be driven by all actively arbitrating SCSI devices.

A unique data bit (the SCSI ID) shall be driven by each actively
arbitrating SCSI device: the other seven data bits shall be released
(i.e., not driven) by this SCSI device. The parity bit [DB(P)] may be
undriven or driven to the true state, but shall never be driven to the
false state during this phase.

The signal shall be driven by the initiator, target,
specified in the Selection phase and Reselection phase.

or both, as

If this signal 1is driven, 1t shall be driven only by the active
initiator.
The signal shall be released; that is, not be driven by any SCSI

device. The bias circuitry of the bus terminators pulls the signal to
the false state.

The signal shall be driven by the one SCSI device that wins arbitration.
If the signal is driven, it shall be driven only by the active target.
Initiator forces negation.
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11.2

11.2.1

11.2.2

11.2.3

11.2.4

11.2.5

SCS1 Bus Timing

Unless otherwise indicated, the delay time measurements for
each SCS1 device, defined 1in Paragraphs 11.2.1 through
11.2.14, shall be <calculated from signal <conditions
existing at that SCS1 device's own SCS1 bus connection.
Thus, these measurements (except skew delay) can be made
without considering delays in the cable.

Arbitration Delay (2.2 us)

The minimum time a SCSI device shall wait from asserzting
BSY for arbitration until the Data Bus can be examined to
see if arbitration has be won. There is no maximum time.

Assertion Period (90 ns)

The minimum time that a target shall assert REQ while using
synchronous data transfers. Also, the minimum time that an
initiator shall assert ACK while using syachronous data
transfers.

Bus Clear Delay (800 ns)

The maximum time for a SCS1 device to stop driving all bus
signals after:

(1) The Bus Free phase 1is detected (BSY and SEL both
negated for a bus settle delay).

(2) SEL 1is received from another SCSI device during the
Arbitration phase.

(3) The transition of RST to assertion.

NOTE: For the first condition above, the maximum time for
a SCS1 device to clear the bus is 1200 ns from BSY and SEL
first both negated. I1f a SCSI device requires more than a
bus settle delay to detect Bus Free phase, it shall clear
the bus within a Bus Clear delay minus the excess time.

Bus Free Delay (800 ns)

The minimum time that a SCSI device shall wait from it's
detection of the Bus Free phase (BSY and SEL both negated
for a bus settle delay) until it's assertion of BSY when
going to the Arbitration phase.

Bus Set Delay (1.8 us)

The maximum time for a SCSI device to assert BSY and it's
SCSI 1D bit on the Data Bus after it detects Bus Free phase
(BSY and SEL both negated for a bus settle delay) £for the
purpose of entering the Arbitration phase.
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11.2.6

11.2.7

11.2.8

11.2.9

11.2.10

11.2.11

11.2.12

11.2.13

SPECIFICATION - WREN IV SCSI MODEL 94171-344 77765338-A

Bus Settle Delay (400 ns)

The time to wait for the bus to settle after changing
certain control signals as specified 1in the protocol
definitions.

Cable Skew Delay (10 ns)

The maximum difference in propagation time allowed between
any two SCSI bus signals when measured between any two SCSI
bus signals.

Data Release Delay (400 ns)

The maximum time £for an initiator to release the Data Bus
signals following the transition of the 1/0 signal from
negation to assertion.

Deskew Delay (45 ns)
The minimum time required for deskew of certain signals.
Hold Time (45 ns)

The minimum time added between the assertion of REQ or ACK
and the changing of the data lines to provide hold time in
the initiator 9or target, respectively, while using
synchronous data transfers.

Negation Period (90 ns)

The minimum time that a target shall negate REQ while using
synchronous data transfers. Also, the minimum time that an
initiator shall negate ACK while using synchronous data
transfers.

Reset Hold Time (25 us)

The minimum time for which RST is asserted. There is no
maximum time.

Selection Abort Time (200 us)

The maximum time that a target (or 1initiator) shall take
from 1it's most recent detection of being selected (or
reselected) until asserting a BSY response. This timeout is
required to ensure that a target (or initiator) does not
assert BSY after a Selection (or Reselection) phase has
been aborted. This is not the selection timeout period; see
Sections 12.1.3.5 and 12.1.4.2 for a complete description.
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11.2.14

11.2.15

12.0

12.1

Selection Timeout Delay (250 ms recommended)

The minimum time an initiator (or target) should wait for a
BSY response during t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>