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SEAGATE PERIPHERAL FAMILY

_isted below are some of the SEAGATE Peripheral family members. For specific
information on each member, refer to the appropriate documents.

| MODEL ~ | MODEL i PRODUCT | | UNFORMATTED |
| _NAME | _NUMBER | MANUAL | __INTERFACE | CAPACITY I
| ST1480 |ST1400N, |77765458(1) | SCSI-2 ] 383 |
| FAMILY |ST1401N, |77765458(1) | SCSI-2 | 390 ]
| |ST1480N [77765458(1) | SCSI-2 | 492 |
| |ST148IN/ND |77738471(1) | SCSI-2 | 492* |
| |ST1581IN/ND |77738471(1) | SCSI-2 | 610 |
| |ST1480A | 77738463 | AT (IDE) ] 490 |
| |ST1400A | 77738463 | AT (IDE) | 381 |
| |ST1401A | 77738463 | AT (IDE) ] 395 |
| ST11200 |ST11200N/ND}77738476(1) | SCSI-2 | 1050* |
| _FAMILY |ST1980N/ND [77738476(1) | SCSI-2 ] 860* i
| WREN 7 |ST41200N | 77765417 | SCSI | 1200% |
| _FAMILY |ST41200N/ND} 77765347(1)] SCSI-2 ] 1200* |
| WREN 8 |ST41650N | 77765470(1)| SCSI-2 | 1650 |
| _FAMILY |ST41651IN/ND| 77738474(1)] FAST SCSI-2 ] 1650* I
| WREN 9 |ST42100N/ND] 77738475(1)| FAST SCSI-2 | 2200* |
|_FAMILY |ST4210IN/ND] 77738486(1)| FAST/WIDE SCSI-2 ] 2200* |
| SCSI Interface Manual [77765466(1I)| SCSI-2** I N/A |

SCSI Interface Manual |77738479(1I)| SCSI-2** | N/A |
i__(Ver. 2) | | | |
| WRENRNR-2 [ST4767N [77765445(1) | SCSI-2 | 767 (FAST ACCESS) |
| FAMILY |ST4767E/ | 77765457 | ESDI | 767 |
| |ST4769E | ] | l

k Product Manual covers both Single-Ended and Differential Interfaces.
k*  Interface Manual for several different Product Manuals (Volume II of 2 Volume

set).
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SEAGATE PERIPHERAL FAMILY (contd.)

| MODEL | MODEL |  PRODUCT | |  UNFORMATTED I
| _NAME |_NUMBER | MANUAL | INTERFACE | CAPACITY |
| WREN 3 | ST4182E | 77738212 | ESDI | 101, 141 or 182 |
|_FAMILY |ST4182N | 77738270 | ScSI | 101, 141 or 182 |
| WREN 3 HH |ST2106N | 77765250 | SCSI | 106 (1024 Byte) |
|_FAMILY |ST2106E | 77765216 | ESDI | 106 ]
| WREN 4 | STA350N | 77738386 | SCSI | 350 |
| FAMILY | ST4376N | 77765338 | SCSI | 376 |
| |ST4376ND | 77765361 | SCSI ! 376 _(Dif. 1/0) |
| WREN 5 |ST4442E/ | 77765300 | ESDI | 442 (15 Head, 1412 Cyl) |
| FAMILY |ST4383E/ | 77765300 | ESDI | 383 (13 Head, 1412 Cyl) |
| | ST4384E | 77765300 | ESDI | 383 (15 Head, 1224 Cyl) |
| |ST4702N | 77765336 | SCSI | 702 |
| |ST4383ND/ | 77765366 | SCSI | 385, 702* |
| |ST4702ND | 77765366 | SCSI | |
| | ST4385N | 77765378 | SCSI | 385 (15 Head, 791 Cyl) |
| WREN 5 HH |ST2125N/ | 77765297 | SCSI | 125, 208 |
| _FAMILY |ST2209N | | l |
| WREN 6 |ST4766N | 77765353 | SCSI | 766 (Dif. 1/0)* |
| _FAMILY |ST4766E | 77765358 | ESDI | 766, 383 |
| WREN 6 HH |ST2383N/ | 77765414 | SCSI-1 | 383, 502 I

FAMILY | ST2502N | 77765414 | SCSI-1 | |
i |ST2383N/ | 77765414 | SCSI-2 | 383, 502 |
| | ST2502N | 77765414 | SCSI-2 | |
| |ST2383ND/ | 77765456 | SCSI-2 | 383, 502 (Dif. Only)|
I |ST2502ND | 77765456 | SCSI-2 | |
| |ST2274A/ | 77765393 | AT (IDE) | 274, 383 |
| | ST2383A | 77765393 | At (IDE) | |
| [ST2182E/ | 77765369 | ESDI | 182, 383 |
| |ST2383E | 77765369 | ESDI | |

*

-2.1-

Product Manual covers both Single-Ended and Differential Interfaces.
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SCOPE

This specification describes the Seagate Technology. Inc.
Model 94601 WRENTM 7 Disc Drive. This high capacity. higl
performance, member of the 5 1/4 inch WREN rigid disc
familv incorparates the bacics WREN & tyvpe HDA (Head/Dis
Assembly) with some improvements to WREN 7 and has a1
embedded SCSI controller. Performance information is givel
in Section 5. The Model 94601 interface is defined fo
functional compatibility to the mandatory subset of the
SCSI Interface Specification (which is compatible with the
ANSI SCSI-1 standard and the Common Command Set (CCS;
document, Rev. 4.B). The Model 94601 WREN is classified a:
an "Intelligent" peripheral. The WREN 7 provides Level .
conformance (highest level) with the ANSI SCSI-1 standard.
Details of SCSI options are provided in Section 5, and 1
thru 16. .

FIGURE 1-1. 94601 WREN 7

APPLICABLE DOCUMENTS
STANDARDS

The WREN 7 has been developed as a system peripheral to the
highest standards of design and construction. The WREN
depends upon its host equipment to provide adequate powe!:
and environment in order to achieve optimum performance anc
compliance with applicable 1industry and <governmenta.
regulations. Special attention must be given in the areat
of safety, power distribution, shielding, audible nois:
control, and temperature regulation.
-8



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-E

2.1

To

(continued)

The WREN 7 complies with Seagate standards as noted in the
appropriate sections of this specification.

The WREN 7 1is a UL Recognized component per UL 1950,
CAN/CSA-C22.2 No. 950-M89, DIN VDE 0805/05.90 and EN60950:
1988 (IEC 950)).

The WREN as delivered, is designed for system integration
and installation into a suitable enclosure prior to use. As
such, the (specific WREN or SWIFT product name) is supplied
as a sub-assembly and is not subject to Subpart J of Part
15 of the FCC Rules and Regulations nor the Radio
Interference Regulations of the Canadian Department of
Communications. However, the unit has been tested using
proper shielding and grounding and found to be compliant
with the Class A 1limits of the FCC Rules and the
Regulations of the Canadian Department of Communications.

The physical design characteristics of the WREN serve to
minimize radiation when installed in an enclosure that
provides reasonable shielding, As such, the WREN is capable
of meeting the Class B 1limits of the FCC Rules and the
Regulations of the Canadian Department of Communications.
However, it is the end users' responsibility to assure that
the WREN meets the appropriate EMI requirements in their
system. Shielded 1I/0 cables may be required if the
enclosure does not provide adequate shielding. If 1I/0
cables are external to the enclosure, shielded cables
should be used, with the shields grounded to the enclosure

and to the host controller.
CAUTION

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 holes, do not
poke holes through the 1label, 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 disc.

Manufacturers installed labels must not be removed from the
drive or covered with additional 1labels, 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.

(2854P) —9-
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DOCUMENTATION
Applicable Documents

77765375 1Installation Manual

64721700 Small Computer System Interface (SCSI)
specification

ANSI sSmall Computer System Interface (SCSI): Documen

Number ANSI3.131-1986 (X3T9/84.40 Rev. 1B) (X3T9.2/82-

Rev. 17B).

In case of conflict Dbetween this document and an
referenced document, this document shall take precedence.

Reflected Changes

Changes to 1individual pages of this specification ar

reflected in the revision letter at the top right corner o
the page. after the part number. The revisgion 1lette;
applies to that page only and does not change unless .
change was made on the page, in which case it takes th
latest revision letter of the specification. In comparin
different revisions of the specification, note that thi
pages with the same revision letters as the specificatio:
were the one changed to achieve that particula;

specification revision.
GENERAL DESCRIPTION

The WREN 7 1is a member of a family of 1low cost, higl
performance, highly reliable, random access storage device:
designed to meet the needs of the OEM marketplace.

The WREN 7 is designed to record and recover data on eighi
5-1/4 inch (130 mm) fixed discs.

The Model 94601 WREN 7 supports the Small Computer Systel
Interface-1 (SCSI-1) as described in the ANSI SCSI anc
SCSI-1 Interface Specifications to the extent described i1
this product specification, which defines the product
performance characteristics and the interface
characteristics of the Model 94601 WREN 7.

-10-
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3.0

(2854P)

(continued)

The Model 94601 WREN 7 SCSI interface 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, Disc 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 disc/actuator environment.

Refer to Figure 3.0-1 for an exploded view of the WREN 7.
NEVER disassemble the WREN Head/Disc Assembly (HDA). This
exploded view is for information only. Servicing items in
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 7 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 drive automatically goes to the landing zone when power
goes off.

The WREN 7 incorporates an automatic shipping lock which
prevents potential damage to the heads and discs caused by
movement during shipping and handling. The shipping lock is
automatically disengaged when power is applied to the drive.

The WREN 7 decodes Track O 1location from the dedicated
servo surface thereby eliminating mechanical transducer
adjustments and related reliability concerns.

The WREN 7 uses a high performance actuator assembly
consisting of a low inertia, balanced, patented, straight
arm design which ©provides excellent performance with
minimum power dissipation.

-11-
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FIGURE 3.0-1. MODEL 94601 WREN 7

(2854P) ~12-
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FEATURES

STANDARD FEATURES

The Model 94601 WREN 7 has the following standard features:

Integrated SCSI Controller

single ended or differential SCSI drivers and receivers
Asynchronous SCSI bus data transfer protocol
synchronous SCSI bus data transfer protocol

240 kilobyte data buffer

Multi-Segment Cache with Read Look-ahead Buffer
Management

Write Caching

Selectable data block size

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

User selectable reallocation sector locatlons.

- On each track, or

- Within a c¢cylinder, or

Within dedicated tracks

- Combinations of the above, or

- None of the above

Error Correction (48 bit ECC polynomial)

1:1 sector interleave

Data recovery circuitry contained in the WREN 7
Multiple capacity configurations

Sealed head, disc 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 splndle braking

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

Command Queuing of up to one command per initiator
Automatic single track seek error correction capability
Zone Bit RecordingTM

Automatic Adaptive Thermal Compensation

Novell "Netware Ready" drives available as an option

UNFORMATTED AND FORMATTED CAPACITIES

Unformatted Capacity
Unformatted capacity of the WREN 7 94601-12G, 12G is 1200 MB

-13-
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4.2 (continued)

Formatted Capacities

Formatted capacitry depends on the numher of ana
reallocation sectors reserved and the number of bytes p
sector. The following table shows some typical formatt
capacities.

|
| Spare Sectors or Cylinders |--—--——e oo
| Reserved for reallocation

| |

| |
| No Spares ] 1055 MB | 1116 MB
[ e [ mmmmm e
| One Spare Sector Per Track | 1040 MB ] 1086 MB
] and Two Spare Cylinders**| ]
o e e | mommm oo mee e
| Two Spare Cylinders/Unit** | 1050 MB ] 1106 MB

* Selectable at format time. The user may, 1f his system has the
capability, modify the data block size before issuing a format
command and obtain different formatted capacities than those
listed. User available capacity will depend on spare reallocation
scheme selected. See Table 14.2.1-13 (Mode Select Command) and
Table 14.2.1-25 (Format Command) Section 14.2.1.7.

**xSpare cylinders are on the inner tracks.

The standard OEM model is as follows:

FORMATTED DATA BLOCK SIZEX* UNFORMATTED
1024 Byte 512 Byte
Model 94601-12G or 12D 1086 MB 1040 MB 1201.2 MByte

*One Spare Sector per Track and Two Spare Cylinders.

4.3 OPTIONS (factory installed)
The capacities shown in paragraph 4.2 are available up
request. Other capacities can be ordered depending «
sparing scheme and sector size requested.

The following options are incorporated at the time «
production and may be specified for delivery. See Secti:

17.0.

° Front panel (optiomnal LED 1lens colors red, ambe:
green) - See Figure 3.0-1

° Single Unit shipping pack

° OEM Manual

° SCS1 Interface Terminating Resistors

(2854P) -1l4-
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4.4 OPTIONAL ACCESSORIES (user installed)
The following accessories are available. All kits may be
installed in the field. See Section 17.0.
® Front Panel Kit (optional LED lens colors red, amber,
green) - See Figure 3.0-1
° Ssingle Unit shipping pack kit
° OEM Manual
5.0 PERFORMANCE CHARACTERISTICS
5.1 INTERNAL DRIVE CHARACTERISTICS (Transparent to User)
Drive Capacity 1.2 GByte (unformatted)
Read/Write Heads 15 Data (Max)
Bytes/Track 41301 Bytes (Avg)
Bytes/Surface 80 Mbyte
Tracks/Surface, Total 1931 Tracks (user accessible)
Tracks/Inch 1600
Servo Heads 1
Internal Data Transfer Rate 15-22 Mbits/second
(variable with zone)
1.875-2.75 Mbytes/second
(variable with 2zone)
Disc Rotational Speed 3597 +0.5% r/min
5.2 SCSI SEEK, READ AND WRITE PERFORMANCE CHARACTERISTICS
{(Visible to User) [8]
Refer also to Table 13.5-1 for additional timing details.
(see Section 13).
[ 1 Notes are listed in Section 5.3.1.

(2854P)
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5.2.1 Seek Time
Including Controller
overncad (without
Drive Level disconnect) [1] [4]
Average - Typical 15.0 ms [3] 15.75 ms [3]
Max. 16.5 ms [2] 17.30 ms [2]
Single Track - Typical 2.5 ms [3] 3.20 ms [3]
Max. 4.0 ms [2] 4.75 ms [2]
Full Stroke - Typical 34.0 ms [3] 34.85 ms [3]
Max. 37.0 ms [2] 37.90 ms [2]
5.2.2 Format Drive Command Execution Time [1]
Maximum (with verify) 35 miputes
Maximum (no verify) 17 minutes
5.2.3 Read Data Command Execution Time [4] (512 Byte Sector

Size, without disconnect and with Read Look Ahead
Disabled). Latency time is included. Cache is disabled.

a. From CDB reception to the WREN 7 request for the
first data byte to be transferred to the Host
1. Typical (Zero Stroke Seek) 11.7 ms [3]
2. Typical (Average Seek) 24.9 ms [3]
3. Maximum (Full Stroke Seek) 55.6 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) ([7].

1. Typical (Zero‘Stroke Seek) 12.3 ms [3]

2. Typical (Average Seek) 25.5 ms [3]
3. Maximum (Full Stroke Seek) 56.1 ms [2]

[ ] Notes listed in Section 5.3.1.
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3.2.4

(2854P)

Write Data Command Execution Time [4].
(512 Byte Sector Size, without disconnect and with Read
Look Ahead Disabled) Latency time is included.

a.

From CDB reception to the request for the first byte
of write data from the Host.

1. Typical 0.5 ms
2. Maximum 0.6 nms

Single Sector Write and Data Transfer from Host [7] [6]

(Time 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) 12.3 ms [3]
2. Typical (Average Seek) 25.1 ms [3]
3. Maximum (Full Stroke Seek) 55.8 ms [2]

GENERALIZED PERFORMANCE CHARACTERISTICS

Minimum Sector Interleave 1 to 1

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

Min [4] 1.87 MByte/sec

Avg [4] 2.51 MByte/sec

Max [4] 2.75 MByte/sec

Data Buffer To/From Disc Media

Data Transfer Rate (< 1 Track) - 512 Byte Sector

Min. [4] 1.66 MByte/sec divided by (Interleave Factor)
Avg. [4] 2.22 MByte/sec divided by (Interleave Factor)
Max. [4] 2.44 Mbyte/sec divided by (Interleave Factor)

SCSI Interface Data

Transfer Rate (Asynchronous) [5]

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

Sector Sizes 512 user data blocks (default)

Variable (180 to 4096)

Synchronous Transfer Rate

From 1.0 MBytes/sec to 4.8 MBytes/sec
in 23.8 to 25 KBytes/sec increments (See section 12.5.4.)

[ ] Notes listed in Section 5.3.1
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5.3

(2854P)

(continued)

Read/Write consecutive sectors on a track YES

Flaw realiocation performance impact Negligible
(For flaws reallocated at format time using (typically 1 sectc
the spare sectors per track reallocation scheme.)

Flaw reallocation performance impact Min-1 sector time
(For flaws reallocated at format time using (If flaw on same t
the spare sectors per cylinder reallo- spare)
cation scheme.) Normally - 17 ms

Max - 34 ms
Flaw reallocation performance impact 50 ms (typical)

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

scheme.)
Overhead 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

Notes for Sections 5.2 and 5.3.

[1]

(2]

£31]

[4]
[51]

[é]

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

Maximum times are specified over the worst cas
conditions of temperature, voltage margins and driv
orientation. When comparing specified seek times, car:
should be taken to distinguish between typical see]
times and maximum seek times. The best comparison i
obtained by system benchmark tests conducted unde;
identical conditions.

Typical Seek values are measured under nomina.
conditions of temperature, voltage, and horizonta:
orientation as measured on a representative sample o
WREN 7 drives.

Assumes no errors and no sector has been relocated.
Rate measured from the start of the first secto:
transfer with the Host.

Assumes the Initiator immediately begins sending Write
Data to the WREN 7 when requested.
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5.3.1

(2854P)

(continued)

(7]

[81]

Command execution requires a data transfer phase (Data
To/From the disc media). Assumes the initiator is
instantly ready to send/receive the Data when the WREN
7 generates first request for a data byte transfer,
and assumes an average data transfer rate between the
WREN 7 and the Initiator of 1.50 Mbytes/second.

All performance characteristics assume that automatic
adaptive temperature compensation is not in process
when the SCSI command 1is received. A SCSI command
being executed will not be interrupted for automatic
adaptive temperature compensation. If adaptive thermal
compensation is in process when a SCSI command is
received, the command will be gqueued (max one command
per initiator) until the compensation for the specific
head being compensated completes. When compensation
completes for the specific head being compensated, the
first queued SCSI command will be executed. When
execution of the first queued command is complete, the
compensation for the remaining head(s) will be
continued. The above procedure continues until
compensation for all heads is completed, or until one
and a half minutes has elapsed. If the compensation
for all heads 1is not complete in one and one half
minutes, the drive performs compensation for all of
the remaining heads sequentially without any
interruption. An automatic adaptive temperature
compensation cycle 1is initiated approximately once
every 10.5 minutes and only when a bus free condition
between commands is detected. Automatic adaptive
temperature compensation takes 1less than 0.1% of bus
time. 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). A Rezero command can be
used to reset the Thermal Compensation cycle back to
its start so the Host can predict when the drive
interruption of its other operations occurs for
Thermal Compensation.

START/STOP TIME

After DC power has been applied, the WREN 7 will become
ready within 39 seconds if the Motor Start Option is dis-
abled (i.e. the motor starts as soon as the power has been
applied). During this time the drive will respond to some
commands over the SCSI 1interface.(See section 14.2.1.11).
Stop time will be less than 30 seconds from removal of DC
power.
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5.4

(2854P)

(continued)

If the Motor Start Option 1is enabled the internal con
troller will accept tha commande licted in CQactian 14 2 1
less than 1 second after DC power has been applied. Afte
the Motor Start Command has been received the WREN 7 wil

become ready for normal operations within 36 seconds.
There is no power control switch on the drive.
PREFETCH/MULTI-SEGMENTED CACHE CONTROL

The WREN 7 provides a Prefetch/Multi-Segmented Cach
algorithm that in many cases can enhance syste
performance. This feature is selected by issuing the Mod
Select Command with the proper values in the applicabl
bytes in pages O8H and 38H (see paragraphs 14.2.1.7 an
14.2.1.10).

In general, 192 Kbytes of the 240 Kbytes physical buffe.
space in the WREN 7 can be used as a cache. The cache i
divided into logical segments from which data is read an
to which data is written. WREN 7 keeps track of the logica
block addresses of the data stored in each segment of th
cache. If the cache 1is enabled (see RCD bit, Tabl:
14.2.1-27), data requested by the host with a Read comman

is retrieved from the cache, if possible, before any dis:

access is initiated. Data in contiguous 1logical block
immediately beyond that which was requested by the Rea:
command can be retrieved and stored in the cache fo
immediate transfer to the initiator on subsequent Rea:
commands. This is referred to as the prefetch operation
Since data that is prefetched may replace data already i
the cache segment, an initiator can 1limit the amount o:
prefetch data to optimize system performance. The WREN
never prefetches more sectors than the number specified i
byte 4 of Mode Page 38H. If the cache is not enabled, th
entire 240 Kbytes of the buffer is used as a c¢ircula:
buffer for Read/Writes, with no prefetch operation and n
segmented cache operation.
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5.5

(2854P)

(continued)

The following is a simplified description of the
Prefetch/Cache operation:

Case A - Read command is received and the first 1logical
block (LB) is already in cache:

1. Transfer to the initiator the first LB requested plus
all subsequent contiguous LB's that are already in the
cache. This data may be in multiple segments.

2. When a requested LB 1is reached that is not in any
segment, fetch it and any remaining requested -LBA's
from the disc and put them in a segment of the cache.
Transfer the remaining requested LB's from the cache
to the initiator in accordance with the "Buffer-full®

ratio specification given in Mode Select
Disconnect/Reconnect parameters, page 02H, Table
14.2.1-24.

3. Prefetch additional LB's contiguous to those
transferred in #2 above and store in the segment. Stop
filling segment when the Maximum Prefetch value (Table
14.2.1-27) has been transferred.

Case B -~ Read command 1is received and the first LBA
requested is not in any segment of the cache.

1. Fetch requested LB's from the disc and transfer into a
segment, and then from there to the initiator 1in
accordance with the "Buffer-full® ratio specification
given in Mode Select Disconnect/Reconnect parameters,
page O2H, Table 14.2.1-24.

2. Prefetch additional LB's contiguous to those
transferred in Case A, #2 above and store in the
segment. Stop filling segment when the Maximum
Prefetch value has been transferred.
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5.5

(2854P)

(continued)

Each cache segment is actually a self-contained circula
buffer whoea length ic 2an integer number of cectore, Th
wrap-around capability of the individual segments greatl
enhances the cache's overall performance, allowing a wid
range of user-selectable configurations which includes .
pure prefetch strategy similar to that used on WREN 4, !
and 6 SCSI products (called "look-ahead® in thos
products). WREN 7 supports 1, 2, 3, 4, 6, 8 or 12 segmen
operation. Divide the 196,608 bytes in the buffer by th
number of segments to get the segment size. Default is
segment (see Table 14.2.1-31) of 192K bytes.

WRITE CACHING

Write caching is a write operation by the WREN 7 that make:
use of a drive buffer storage area where the data to b
written to the medium is stored while the Adrive perform:
the write command. However, caching involves more thal
merely temporary buffer storage for the write data. Writ«
caching for the WREN 7 involves the following elements:

1. Storage of data to be written to the medium in a fas!
access storage area in the disc drive (callec
buffering).

2. Avoidance, as much as ©possible, of overwritine
(destroying) data in the above buffer storage that
could be quickly accessed to provide data needed by :
future Read command.

3. Division of the buffer storage into segments anc
allowing data to be written into and removed from (fo:
writing to the medium) only one segment during anj
single write command execution. This type of segmente«
cache operation helps achieve element number 2 above.
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5.6

(2854P)

(continued)

4. Search of the segment contents table to see if any
data logical blocks stored in the cache overlap write
data logical blocks about to be stored in the cache
for the ©presently exXecuting write command, and
clearing of those segments that have overlapping data
blocks. Thus, obsolete data will not be sent to the
host on some future read command that takes some (or
all) of its required data from the cache.

5. Use of a special algorithm by the WREN to decide which
cache segment shall be written into during any single
write command execution. Storing the write data blocks
into 1) the 1least recently used (LRU) segment, 2) the
most recently cleared segment or 3) the last empty
segment found in the search for empty segments are
three of the possible options used, but not the only
ones.

The host can disable the cache and write the data directly
to the medium, not storing anything in the cache, although
the drive checks the cache for logical blocks that overlap
those being written to the medium and clears those from the
cache. When the cache is divided into segments, execution
of each write command uses only one segment of the cache.
Thus, 1if the number of write data logical blocks exceeds
the size of the segment being written into, data still
needing to be cached when the end of the segment is reached
is "wrapped around” and written into the beginning of the
same cache segment, overwriting the data that may have been
written there at the beginning of the operation but after
it has been written to the medium. For specific details on
setting up the various ways to use the cache, refer to
Section 14 for information on the Mode Select commmand and
the various write commands.
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6.0

NOTES:

(2854P)

RELIABILITY SPECIFICATIONS

The following reliability specifications assume correc

host /drive onperatrional interface, inclnding 211 interface
timings, power supply voltages, and environmenta
requirements.
Seek Errors Less than 1 in 10® 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 150,000 hours
Service Life 5 years
Preventive Maintenance None required

[1] Error rate specified with automatic retries and dat:
correction with ECC enabled and all flaws reallocated.

ERROR RATES

The error rates stated in this specification assume th
following:

a. WREN 7 is operated per this specification using Dt
Power as defined in this specification (see Sectiol
7.2).

b. The WREN 7 has been formatted with the SCSI FORMA'
commands.

c. Errors caused by media defects or host system failure:
are excluded from error rate computations. Refer t«
Paragraph 8.0, Media Characteristics.

Read Errors

Before determination or measurement of read error rates:

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

b. All media defect induced errors must be excluded fro:
error rate calculations.
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6.1.2

(2854P)

Environmental Interference

When evaluating systems operation under conditions of
Electromagnetic Interference (EMI), the performance of the
WREN 7 within the system shall be considered acceptable if
the WREN 7 does not generate an unrecoverable condition.

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

1. Is not detected and corrected by the WREN 7 itself:

2. Is not capable of being detected from the error or
fault status provided through the WREN 7 or SCSI
interface; or

3. Is not capable of being recovered by normal WREN 7 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 7, 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 7 to
position the heads to the addressed track. There shall be
no more than one recoverable seek error in 106 physical
seek operations. After detecting an initial seek error, the
WREN 7 automatically retries a Rezero Unit and reseeks to
the addressed track up to 3 times. If a reseek 1is
successful, the Extended Sense will report a seek
positioning error (15H) and the sense key will report a
recovered error (lH). If all three reseeks 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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RELIABILITY AND SERVICE
Mean Time Between Failure

The production disc drlve shall achieve an MTBF of 150,00

ThhAarrres rrlaAanrn ArmAawa Al " A hAmS vm AmaAwma S mmmeed wmoaemem -
AL b b oD Wil WHGLGALCW i a ucl..bd.gu VTL.QLLily cu.va..t.v:.uucu\. cav Cl

average disc drive ambient temperature of 95°F (35°C) o.
less when measured in accordance with this Product Manua
paragraph 7.4.1. Short term excursions up to th
specification 1limits of the operating environment will no
affect MTBF performance.

The following expression defines MTBF:
MTBF per measurement period =

Estimated power-on operating hours in the period
Number of drive failures in the period

Estimated power-on operation hours means power-up hours pe
disc drive times the total number of disc drives i

. .
cervice., ERach Aicr Adrive ch2ll be accumulataed at least nin:

A Ar M v e

months of operation. Data shall be calculated on a rollins
average base for a minimum period of six months.

Drive failure means any stoppage or substandard performancs
caused by drive malfunction.

Preventive Maintenance

No routine scheduled preventive maintenance shall b
required.

Service Life

The WREN 7 shall have a useful service life of five years
Depot repair or replacement of major ©parts will b
permitted during the lifetime (6.2.4).

Service Philosophy

Special equipment is required to repair the WREN 7 HDA. I
order to achieve the above service life, repairs must b«
performed only at a properly equipped and staffed service
and repair facility. Troubleshooting and repair of PWAs i
the field 1is not recommended, because of the extensiw
diagnostic equipment required for effective servicing.

Installation

The WREN 7 1is designed, manufactured, and tested with
"Plug in and Play" installation philosophy. This philosophj
minimizes the requirements for highly trained personnel t«
integrate the WREN 7 into the OEM's system, whether in :
factory or field environment.
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v.2.6 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 7 precludes the
necessity for special tools. If field repair of items
external to the HDA is desired, a 6 point Torx T10 driver
is required. This may be purchased through most commercial
tool catalogs.
7.0 PHYSICAL/ELECTRICAL SPECIFICATIONS
7.1 AC POWER REQUIREMENTS: NONE
7.2 DC POWER REQUIREMENTS
The voltage and current requirements for a single WREN 7
are shown in the following table. Values indicated apply at
the drive power connector.
TABLE 7.2-1. DC POWER REQUIREMENTS
Single Ended Differential
|Voltage | +5V [+#12 V j+5 vV [+12 V ]
|Regulation | 5% |+5% [2] [|+5% |5% [2] |
[Maximum Operating Current [1] | 1.0A j|2.0A |1.8 A 2.0 A |
Average Idle Current [1] [3] | 0.8 A 1.6 A 1.1 A 1.6 A |
Maximum Starting Current (Peak)| 1.1 A [4.5A [1.4 A |4.5A |
Delayed Motor Start (Max) [4]1 | 1.0 A j0.9 A 1.3 A J0.9A |
[1] Measured with average reading DC ammeter.

(2]

(31

l
l
l
l
l
l
I
l
l
I
I
I
I
| [4]
|

l

l

[5]

|
Instantaneous current peaks will exceed this l
value on the +12 V. ]
A -10% tolerance is permissible during power up. |
The +5% must be maintained after the drive signi-|
fies that its power up sequence has been com- ]
pleted and that the drive is able to accept |
selection by the Host Initiator. |
See +12 V current profile level T5 in i
Figure 7.2.2-1. |
This condition occurs when the Motor Start Option|
is enabled and the drive has not yet received a |
Start Motor command. ]
See paragraph 7.2.1 "Conducted Noise Immunity". |

General Notes from Table 7.2-1:

1.

2.

.2854P)

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

Minimum current 1loading for each supply voltage is not
less than 30% of the maximum operating current shown.
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General Notes for Table 7.2-1: (continued)

3. The +5 and +12 volt supplies shall employ separat

rrAnnA rarmrarne
Dl Ll e e e de bl ¢

4, Where power 1is provided to multiple drives from
common supply, careful consideration for 1individua
drive ©power requirements should be noted. Wher
multiple units are powered on simultaneously, the pea
starting current must be available to each device.

Conducted Noise Immunity

Noise is specified as a periodic and random distribution o
frequencies covering a band from DC to 10 MHz. Maximu
allowed noise values given below are ©peak to pea
measurements and apply at the drive power connector.

A

3

+5 V = 100 mV pp from O to 100 Khz and 20
100 kHz to 10 mHz.
100 mV pp from O to 100 kHz and 40 mA pp from

100 kHz to 10 mHz.

nJ
nJ

from
rem

i

+12 V

Power Sequencing

Power sequencing is not required for the WREN 7. The WREN
protects against 1inadvertent writing during power up an
down. Daisychain operation requires that power b.
maintained on the terminated WREN 7 to ensure prope
termination of the peripheral I/0O cables.

12 V - Current Profile

Figure 7.2.2-1 1identifies the WREN 7 +12 Volt curren
profile. The current during the various times is as shown:

Tl - Power 1is 1initially applied to the WREN 7 and th
spindle begins to accelerate under current limiting.

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

T3 - The spindle is up to speed so the Head-Arm restrain
solenoid pick occurs. The heads move from the landin
zone to the data area.

T4 - The autovelocity adjust sequence and controller sel
test is performed.

TS5 - Velocity is set and the WREN 7 is ready for readin
and writing.
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NOTE

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

T3~ |-
e T1 . T2 -
5 ——
——T4 Sty TS
4.5
4 ——
AMPS

3 ——
2 -
1.6
| —t—

| | ] | ! | | ] | |

! 1 1 1 ! i 1 i | i

2 4 8 8 10 12 14 16 18 20

SECONDS

FIGURE 7.2.2-1. TYPICAL WREN 7 +12 V CURRENT PROFILE
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7.3

(2854P)

HEAT/POWER DISSIPATION

Each Single Ended Interface WREN 7 will dissipate no more
than 31 watts (106 BTUs per hour) of DC power average undel
worst case operating «conditions at nominal voltages.
Typical power dissipation under idle operating conditions
is less than 21 watts.

WREN 7 drives having the differential interface circuits
will dissipate no more than 32 watts (109.4 BTU's per hour;
of DC power average under worst case operating conditions
at nominal voltages. Typical power dissipation under idle
operating conditions is less than 22 watts.

ENVIRONMENTAL LIMITS

Temperatures and humidity specifications preclude
condensation on any WREN 7 part. Altitude and atmospheric
pressure specifications are referenced to a standard day at
58.7°F (14.8°C). MaxXimum Wet Bulb temperature 1is 82°F

(28°C).
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7.4.1 Temperature

a. Operating
The drive will meet all specifications over a 50°F to

122°F (10°C to 50°C) ambient temperature range with a
maximum gradient of 36°F (20°C) per  hour. The
enclosure for the drive should be designed such that
the temperatures at the 1locations specified in Table
7.4.1-1, column 1 are not exceeded. Air flow may be
needed to achieve these temperature values. Operation
at case temperatures above these values may adversely
affect the drive's ability to meet specifications.

The MTBF specification for the drive is based on
operating at an ambient temperature of 95°F (35°C).
Occasional excursions to drive ambient temperatures of
50°C or 10°C may occur without impact to specified
MTBF. To achieve the specified MTBF, the values of
Table 7.4.1-1 Column 2 must be considered maximum
average operating case temperatures. Continual or
sustained operation at case temperatures above these
values may degrade MTBF.

Table 7.4.1-1 PWA and HDA MAXIMUM TEMPERATURES

Max Case Typical Case
Item in Temperatures Temperatures
Figure Operating at 35°C
7.4.1-1 Column 1 Column 2
Celsius Celsius
VR1 78 63
Ul 75 60
U2 75 60
Ulo0 63 48
Ull 81 66
U24 75 60
MDVR 78 63
ADVR 72 57
HDA 59 44

I0TE: These temperatures were measured with an airflow of 1 ft/s through the drive
at a pressure of one atmosphere.

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 7 is packaged i
the shipping container designed by Seagate for use
with WREN 7.

c. Storage
14° to 130°F (-10° to 54°C) device ambient with a
maximum gradient of 36°F (20°C) per hour.

12854P) -31-
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FIGURE 7.4.1-1. LOCATIONS OF COMPONENTS LISTED IN TABLE 7.4.1-1.
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7.4.2 Relative Humidity

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

b. Transit
5% to 95% relative humidity.

c. Storage
8% to 90% relative humidity.

7.4.3 Effective 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)

7.4.4 Shock and Vibration

Shock and vibration limits specified in this document are
measured directly on the WREN 7 chassis. If the WREN 7 is
installed in an enclosure to which the stated shock and/or
vibration criteria is applied., resonances may occur
internally to the enclosure resulting in WREN 7 movement in
excess of the stated limits. If this situation is apparent,
it may be necessary to modify the enclosure to minimize
WREN 7 movement.

The 1limits of shock and vibration defined within this
document are specified with the WREN 7 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

(2854P)

a.

Operating - Normal

The WREN 7, as installed for normal operation, shal:
comply with the complete specified performance while
subjected to intermittent shock not exceeding 2 g at :
maximum duration of 10 ms (half sinewave). Shock ma}
be applied in the X, Y, or Z axis.

Operating - Abnormal

The WREN 7, as installed for normal operation, shal:
not incur physical damage while subjected Tt

.intermittent shock not exceeding 10 g at a maximui

duration of 10 ms (half sinewave). Shock occurring aft
abnormal levels may promote degraded operationa:
performance during the abnormal shock period.
Specified operational performance will continue whel
normal operating shock levels resume, assuming that
system recovery routines are operating. Shock may b¢

applied in the X, Y, or Z axis.
Nonoperating

The 1limits of nonoperating shock shall apply to al.
conditions of handling and transportation. Thi:
includes both isolated WREN 7 drives and integratec
WREN 7 drives.

The WREN 7 subjected to nonrepetitive shock not!
exceeding 32 g at a maximum duration of 10 ms (hal!
sinewave) shall not exhibit device damage ol
performance degradation. Shock may be applied in th«
X, Y, or Z axis.

Packaged
The WREN 7 as packaged in a single unit pack b
Seagate for general freight shipment shall withstane

drop test from 42 inches (1070 mm) against a concret
floor or equivalent.
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FIGURE 7.4.4-1. RECOMMENDED MOUNTING
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7.4.4.2 Vibration

7.4.5

(2854P)

a’

Operating - Normal

Tha WREFN 7 ae inetrallad FaAar rnAavrmal ANAratrI An ~hal
- - — . . — - d e R s wbe e - W A Wl SAL A e vr\rh\‘v‘vu' L T Y

comply with the complete specified performance whil
subjected to continuous vibration not exceeding
5-22 Hz @ 0.020 inches (0.51 mm) displacemen
22-500 Hz @ 0.5 ¢
Vibration may be applied in the X, Y, or Z axis.

Operating - Abnormal
The WREN 7 as installed for normal operation, shal
not incur physical damage while subjected to periodi
vibration not exceeding
15 minutes of duration at major
resonant frequency
5-22 Hz @ 0.030 inches (.76 mm) displacement
22-500 Hz @ 0.75 g

Vibration occurring at these levels may promot.
degraded operational performance during the abnorma
vibration period. Specified operational performanc
will continue when normal operating vibration level:
are resumed. This assumes system recovery routines ar:
available. Abnormal vibration may be applied in the X

Y, or Z axis.

Nonoperating

The 1limits of nonoperating vibration shall apply t«
all conditions of handling and transportation. Thi:
includes both isolated WREN 7 drives and integrate
WREN 7 drives.

The WREN 7 shall not incur physical damage or degrade
performance as a result of continuous vibration no
exceeding
5-22 Hz @ 0.040 inches (1.02 mm) displacemen
22-500 Hz @ 1.00 g
Vibration may be applied in the X, Y, or Z axis.

Air Cleanliness

The WREN 7 1is designed to operate in a typical offic

environment with minimal environmental control.
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7.5 ELECTROMAGNETIC COMPATIBILITY
7.5.1 Electromagnetic Susceptibility

As a component assembly, the WREN 7 is not required to meet
any susceptibility performance requirements. It 1is the
responsibility of the system integrator to perform those
tests required to assure that equipment operating in the
same system as the WREN 7 does not adversely affect the
performance of the WREN 7. See section 6.1.2, and see Table
7.2-1, DC Power Requirements.
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7.6 MECHANICAL SPECIFICATIONS
The following nominal dimensions are exclusive of th
dccerative £ront panel accessory. Refer to Tiguie 7.6-1 fo
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
: |
M [
CREEEA
b
L . ]
._..___L_
203.20
8.0
4.83
47.50
“e.3s
85.83%
187
139.70
2.04
8235
.38 REF]
49.02
204.7
PR e e ————1 £
.E;[j s i stﬂaz INTING HOLES FOUR ON
(WITHOUT FRONT PANEL) 1. gggrom.‘rwo on Ench
NOWONG swaY ACE /5 e
) vy 3.19 MM (0.125 IN). MAX.

SCREW LENGTH INTO BOTTOM

OF CHASSIS IS 3.19 MM
8.08 MIN 205.23 MIN {0125 IN).

A

B SIDE MOUNTED 590 MIN 146.05 MIN FRONT PANEL ACCESSORY
BOTTOM MOUNTED | 5.90 MIN 149.86 MIN POWER AND INTERFACE

M 3.33MIN 84.58 MIN CONNECTIONS

S 8.14 MIN 206.76 MIN WEIGHT IS APPROXIMATELY

7 LBS (32 KG)

DIMENSIONS A, B, MAND S DO

NOT INCLUDE SWAY SPACE.

THOSE GIVEN IN SMALL

TABLE AT LOWER LEFT INCLUDE

SWAY SPACE.

o oa e

FIGURE 7.6-1. MOUNTING CONFIGURATION DIMENSIONS
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7.6.1

(2854P)

Drive Orientation

The balanced rotary arm actuator design of the WREN 7
allows it to be mounted in any orientation. All drive
performance characterization, however, has been done with
the drive in horizontal (discs level) and vertical (drive
on its side) orientations, and these are the two preferred
mounting orientations.

Cooling

Cabinet cooling must be designed by the customer so that
the ambient temperature immediately surrounding the WREN 7
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 7 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 7, 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 7 internal defect/error management and SCSI systems
error considerations (errors in communications between
Initiator and WREN 7). Tools for use in designing a
defect/error management plan are briefly outlined in this
section, with references to other sections where further
details are given.

-39-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417

9.1

(2854P)

WREN 7 INTERNAL DEFECTS/ERRORS

Identified defects are recorded on the WREN 7 defects lis

LLaCks (ifefeired to as the primary cor ETF defect ligt)
These known defects are reallocated during the initial WREI
7 format operation at the factory. (See Format Unit comman
in Section 14.2.1.1.) The WREN 7 internal retries and dat.
correction by ECC should be enabled to recover data fro
additional flaws if they occur. If data correction by EC
js required to recover data, the host should immediatel:
reallocate this sector by use of the Reassign Block
conmand. (See Section 14.2.1.3.) If the WREN 7 automati
retries and data correction by ECC are disabled, defect
are usually unrecoverable and need to be reallocated a
they are discovered. For reallocation of bad sectors. th
number of spare sectors per track or cylinder and th
number of spare tracks per volume is programmable. Afte
formatting, defects can be automatically reallocated by th

T T - - . -
WREN 7. or can be reallocated when the host sends th

Reassign Blocks Command (Section 14.2.1.3).

Once the necessary details are described about th
operation of the interface (Sections 10 thru 14), mor
information on the WREN 7 Error Recovery philosophy 1
presented in Section 16.0.

SCSI SYSTEMS ERROR CONSIDERATIONS

Information on the reporting of operational errors o
faults across the interface is given in Sections 12.5.2
14.1.1, and 15.0. Section 12.5.2 of this specificatio
describes the Message Protocol System. Several of th
messages are used in the SCSI systems error managemen
system. The Request Sense command returns information t
the host about numerous kinds of errors or faults. Th
Receive Diagnostic Results reports the results o)
diagnostic operations performed by the WREN 7.

Section 15.0 describes the status returned by the WREN 7 t
the Initiator. Status reporting plays a role in the SCS
systems error management and its use in that respect i
described in sections where the various commands ar
discussed.
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10.0

10.1

(2854P)

INTERFACE REQUIREMENTS AND OPTIONS
GENERAL DESCRIPTION

This specification describes the Seagate Technology, Inc.
subset of the SCSI (Small Computer Systems Interface) as
implemented on the WREN 7. The interface is compatible with
the mandatory subset of the SCSI Interface Specification
(both are compatible with the ANSI SCSI standard and the
common command set (CCS) document, Revision 4.B). The WREN
7 Model 94601 is classified as an "Intelligent" peripheral.

The Model 94601 WREN 7 SCSI interface consists of a 9 bit
bidirectional bus (8 data + 1 parity) plus 9 control
signals supporting multlple initiators, 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 phy51cal
architecture of the target (logical block addressing is
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 and
a bus interface transfer rate up to 2.0 MB/s asynchronous
4.8 MBytes/sec synchronous. The bus protocol supports
multiple initiators, disconnect/ reconnect, additional
messages plus 6 byte and 10 byte Command Descriptor Blocks.
The WREN 7 is always a target on the SCSI. For purposes of
this specification, "WREN 7" may be substituted for the
word "target" wherever "target" appears.

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

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

Connect - The function that occurs when an initiator
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

(2854P)

(continued)

FRU (Field Replaceable Unit) - An assembly that is believe

Ffa1mrTrer haead An tactr racenlte A xralna Af NNT InAimatae a

- - ] ok - - e - e - e L - " ek - - - ———

unknown cause or the end of a 1list of known possibl
causes. Nonzero values have product unique meanings.

Initiator - A SCSI device (usually a host system) tha
requests an operation to be performed by another SCS
device.

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

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

IL.oa
~—~>3
e

th

IInit Numher . An encoded three bit identifier fo

ical U N t identifier
logical unit.

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 targe
reselects an 1initiator to continue an operation after

disconnect.

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

SCSI Address - The octal representation of the uniqu
address (0-7) assigned to a SCSI device. This address woul
normally be assigned and set in the SCSI device durin
system installation (see Figure 11.1-1).

SCSI ID - The bit significant representation of the SCS
address referring to one of the signal lines DB(7-0).
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10.1

10.2

(2854P)

(continued)

SCSI 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 SCSI 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 not defined by the
ANSI SCSI specification and may be different for various
vendor implementations.

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

Zero - A false signal value, (negation).

DC CABLE AND CONNECTOR

The WREN 7 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 J1-01
+12 V Return J1-02
+ 5 V Return J1-03
+ 5V J1-04
-43—
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10.3

10.3.1

10.3.2

(Z2854P)

TABLE 10.2-2. MATING CONNECTOR PARTS

TYPE OF CABLE CONNECTOR CONTACTS (20-14 AWG)
14 AWG AMP 1-480424-0 AMP 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 94601 WREN 7 may be daisychained together or wit.
other compatible SCSI devices using a common cable. Bot
ends of the cable must be terminated. The WREN 7 implement
either single ended or differential drivers and receivers
Drives having single ended interface drivers and receiver
allow a maximum cable length of six metres (primarily fo
connection within a cabinet). The Model 94601 WREN
implements differential drivers and receivers which allow .
maximum cable length of 25 metres. All signals are commo
between all SCSI devices. The Model 94601 WREN 7 may b
daisychained only with SCSI devices having the same typ:
drivers and receivers. Devices having single ende
interface circuits cannot be on the same daisychain wit.
devices having differential interface circuits. A maximw
of 8 SCSI devices (including the Host) may be daisychaine
together. The SCSI Devices at both ends of the daisychai:
are to be terminated. Intermediate SCSI devices shall no
be terminated.(see Figure 10.3-2). Remove the terminato
resistor packs, not the terminator power source selecto
jumper (Figure 10.3-3).

Cable Requirements

Only nonshielded cable connectors are applicable. A 5
conductor flat cable or 25 twisted pair cable shall b
used. The maximum total cable length shall be 6.0 metre:
for single ended drivers and receivers, and 25.0 metres fo
differential drivers and receivers. A stub length of n
more than 0.1 metre for single ended or 0.2 metre fo
differential circuits 1is allowed off the mainline inter
connection within any connected equipment. For single ende
drivers and receivers, an ideal impedance match with cabl
terminators implies a cable characteristic impedance of 13
ohm for the single ended option and 122 ohms for the d4dif.
ferential option. In general, cables having characteristic
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10.3.2

10.3.3

{continued)

impedance of those values 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 reflec-
tions, cables of different impedances should not be used in
the same bus. Implementations may require trade-offs in
shielding effectiveness, cable length, the number of 1loads,
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 3M-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
10.3-1a and differential ended cable pin assignments are
shown in Table 10.3-1b.

Connector 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.

(2854P)
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10.3.3

NOTES:
1.

2.

(2854P)

(continued)

The Model 94601 WREN 7 device connector is a nonshielded 5
conductor connactar consisting of two rowe of 28 male nin
with adjacent pins 100 mils apart. The connector is keye
(see Figure 10.3-1).

65496 - 031 o

Drive Connector Part Number:

equivalent.
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SECTION AA

Fifty Contacts on 2.54 mm (0.100 inch) spacing = 60.96 m
(2.40 inches).

Tolerances +0.127 mm (0.005 inch) noncumulative.
Dimensions 1listed with asterisks (*) are

reference only.

shown fo!

FIGURE 10.3-1. NONSHIELDED SCSI DEVICE CONNECTOR
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10.3.3 (continued)

Total Interface cable
SCS! DEVICE length. See paragraph
HOST ADAPTER/INITIATOR *** 10.3.2. (including
[:1 Host Adapter/Initiator)
*T { THRU 8 *Close end type connector
SCS1 DEVICES used
L/ Open}End.type (in-line
'*4t/ .EEZ?; Q;H application)
T x*xConnector Used
WREN OR WREN OR
OTHER SCSI OTHER SCSI omREN OR,
DEVICE DEVICE DEVICE ***xHost need not be on the
end of the daisychain.

Another device can be on

VIEW _B the end with the
terminator. The Host
T INDICATES TERMINATION REQUIRED having no terminator.

FIGURE 10.3-2. INTERFACE CABLING

TABLE 10.3-la. 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 36
-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 odd4 pins except pin 25 are connected to ground. Pin 25
is left open.
CAUTION

Pin 25 must not be connected to ground at the HOST end or the drive

end of the cable. If the I/0 connector should accidentally be plugged

in upside down, terminator power on Pin 26 will be shorted to ground.

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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10.3.3 (continued)

TABLE 10.3-1b. DIFFERENTIAL CABLE PIN ASSIGNMENTS

(NONSHTIFLDED CONNECTOR )

+SIGNAL NAME* PIN NUMBER —-SIGNAL NAME*
SHIELD GND 1 2 GROUND
+DB(0) 3 4 -DB(0)
+DB(1) 5 6 -DB(1)
+DB(2) 7 8 -DB(2)
+DB(3) 9 10 -DB(3)
+DB(4) 11 12 -DB(4)
+DB(5) 13 14 -DB(5)
+DB(6) 15 16 -DB(6)
+DB(7) 17 18 -DB(7)
+DB(P) 19 20 -DB(P)
DIFFSENS 21 22 GROUND
GROUND 23 24 GROUND
TERMPWR 25 26 TERMPWR
GROUND 27 28 GROUND
+ATN 29 30 -ATN
GROUND 31 32 GROUND
+BSY 33 34 -BSY
+ACK 35 36 -ACK
+RST 37 38 -RST
+MSG 39 40 ~-MSG
+SEL 4] 42 -SEL
+C/D 43 44 -C/D
+RE 45 46 -REQ
+I1/0 47 48 -1/0
+GROUND 49 50 GROUND

*See Paragraph 10.3.4-2 for detailed characteristics of
these differential signals.
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NOTE

PINS ON THE DRIVE SELECT AND
CONFIGURATION SELECT HEADER
ARE PROVIDED TO FACILITATE
MANUAL DRIVE CONFIGURATION.
NO DEVICES OTHER THAN JUMPERS
SHOULD BE CONNECTED TO THESE
PINS. IMPROPER CONNECTIONTO
EXTERNAL DEVICES (SWITCHES,
CONNECTORS.ETC.)CQULD
~ADVERSELY AFFECT DRIVE
PERFORMANCE. EXACT LOCATION
OF THESE PINS AND HEADERS MAY
CHANGE WITHOUT NOTICE.

scst 1/0
CONNECTOR

" FIGURE 10.3-3. I/O CONNECTION
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10.3.4

10.3.4.1

(285§P)

Electrical Description

The Model 94601-12G WREN 7 uses 31ng1e ended interfac

oS rmal e A A~ ~a e dvmde el e P A 1 ~ean g i
gignals 2and tRhesc signals must be terminated with 220 ow

to 45 V and 330 ohm to ground at each end of the tota:
cable. All signals use open collector or three stat:
drivers. Optional termination is available internal to th
WREN 7. See Figure 10.3-4.

The Model 94601-12D uses differential interface signals an
each of these must be terminated at each end of the tota.
cable with 330 ohms to +5 V and 330 ohms to ground with 15¢
ohms between each differential pair. All signals use opel
collector, three state drivers. Drives are shipped with o
without terminators, depending on option. See Figure 10.3-
for circuit drawing.

Single Ended Drivers/Receivers

Single ended drivers and receivers are used by the WREN 7.
Typical circuits are shown in Figqure 10.3-4. Terminato:
circuits shown are there only when the WREN 7 is 1last i1
the daisychain.

Transmitter Characteristics

The WREN 7 uses an ANSI SCSI compatible open collectol
single ended driver. This driver is capable of sinking :
current of 48 mA with a low level output voltage of 0.¢
volt.

Receiver Characteristics

The WREN 7 uses a ANSI SCSI single ended receiver witt
hysteresis gate or equivalent as a line receiver.
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10.3.4.2 Differential Drivers/Receivers

(2854P)

Differential drivers and receivers are used by the MODEL
94601-12D WREN 7. TYpical circuits are shown in Figure
10.3-5. Terminator circuits shown are there only when the
WREN 7 is last in the daisychain.

Differential Signals

All signals consist of two 1lines denoted +SIGNAL and
-SIGNAL. A signal is true when +SIGNAL is more positive
than -SIGNAL, and a signal if false when -SIGNAL is more
positive than +SIGNAL. All assigned signals shall be
terminated at each end of the cable as shown in Figure
10.3-5.

Output Characteristics

Each signal driven by the WREN 7 (Differential Interface)
shall have the following output characteristics when
measured at the WREN 7 SCSI connector:

Low-level output voltage* = 2.0 V maximum at Low-level
output current = 55 milliamps.

High-level output voltage* = 3.0 V minimum at High-level
output current = 055 milliamps.

Differential wvoltage = 1.0 V minimum with common-mode
voltage ranges from -7 V dc to +12 V dec.

*These voltages shall be measured between the output
terminal and the SCSI device's logic ground reference.

The output characteristics shall additionally conform to
EIA RS-485-1983.
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10.3.4.2

10.3.4.3

10.3.4.3

(2854P)

(continued)
Input Characteristics

Each signal received by the WREN 7 (Differential Interface
shall have the following 1input <characteristics whel
measured at the WREN 7 SCSI connector:

Input current on either input = +2.0 milliamps maximum.

NOTE: These characteristics include both receivers and
passive drivers..

This requirement shall be met with the 1input voltag:
varying between -7 V dc and +12 V dc. with power on or off
and with the hysteresis equaling 35 mV, minimumn.

The input characteristics shall additionally conform to EIi
RS-485-1983,

Terminator Requirements

Internal WREN 7 1/0 termination consist of three resisto
modules which plug into sockets on the Main PWA (see Figur:
10.3-3). The WREN 7 may be ordered with or without thes:
termination resistors to facilitate a particula
application. All single initiator/single targe:
(nondaisychain) applications require that the Initiator an
WREN 7 be terminated. Daisychain applications require tha
only the units at each end of the daisychain be terminated
All other peripherals on the chain should not b
terminated. (See Figure 10.3-2). NOTE: Remove terminato:
resistor packs where terminators are not required. Remova
of terminator power source selection jumper* does no
disconnect the terminator resistors from the circuit.

Terminator Power

The WREN 7 does not supply Terminator power for the SCS
bus. The WREN 7 may be configured to accept terminato:
power via Pin 26 of the SCSI bus or to provide terminato:
power for optional internal termination resistors via th
WREN 7 power connector. See Figures 10.3-3 and 11.1-1.

Single ended SCSI devices providing termination powe.
(TERMPWR) shall have the following characteristics:

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

*See Figure 11.1-1 for configuration details.
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WREN LINE DRIVER WREN LINE RECEIVER

————

@_ .—i RECEIVER .}
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A!. TERMINATOR CIRCUITS PART OF REMOVABLE TERMINATOR RESISTOR PACKS, USED IN THE
WREN WHEN [T IS LAST IN THE DAISYCHAN.

INTERFACE SIGNALS LEVELS AND LOGICAL SENSE AT THE WREN | /O CONNECTOR ARE

DEFINED AS FOLLOWS:
LOGIC LEVEL DRIVER OUTPUT RECEVER INPUT
NEGATED (0) 225V: €525V 220V: <525V
ASSERTED ( 1) <04v: 200V <o8Vv: 200V
THE DIFFERENCE IN THE VOLTAGES BETWEEN INPUT AND OUTPUT SIGNALS IS DUE TO
THE LOSSES IN THE CABLE.

AZ. ANSI SCSI COMPATIBLE CIRCUITS

A& TOTAL INTERFACE CABLE LENGTH SHOULD NOT EXCEED 20 FEET ( 6.0 m ) FROM HOSTTO
END OF DAISYCHAIN. ‘

AA. SOURCE OF DRIVE TERMINATOR POWER SELECTABLE BY JUMPER PLUG.

o ——em

\wuo )

FIGURE 10.3-4. SINGLE ENDED TRANSMITTERS AND RECEIVERS
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[1]

(2]
[3]

[4]
[53

(6]

(2854P)

7 ST41200N/ST41200ND (94601-12G/12D) 77765417-(

BV
+5 V 2]
5.6 K L
r 1
BE i - !
TRANSMIT/RECEIVE XCVR l 330 1] l
ENABLE 3] RE 3695 LN
| -+
- I _ I
1V W |
3 ' ,
TRANSMIT OR
RECEIVE RV2 0 [ | | -
sigNAL [4] | I /
- . l 330 I
o = L1 ____1
\ 046a

Terminator Circuits:

Part of Removable Resistor Packs usec
n he WREN when it is first or last in the daisychain.

Source of drive terminator power selectable by jumper plug.

Positive Logic Enables Transmitters (+5 V = Asserted)
Negative Logic Enables Receivers (0 V = Asserted)

Negative Logic Signal (0 V = Asserted)

Characteristics

of

these differential 1I/0 signals are
described in paragraph 10.3.4.2.

Total interface cable length should not exceed 63.5 feet
(25 metres) from Host to end of daisychain.

FIGURE 10.3-5. DIFFERENTIAL TRANSMITTER/RECEIVER CIRCUIT

~-54-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-C

11.0

DB(7)
l

I
I
l
|
|
l
S

(2854P)

SCSI BUS

Communication on the SCSI Bus is allowed between only two
SCSI devices at a time. There can be a maximum of eight
SCSI devices including the host computer(s) connected to
the SCSI bus. Each SCSI device has a SCSI ID Bit assigned
as shown in Figure 11.0-1. The SCSI ID is assigned by
installing from 0 to 3 jumper plugs onto a connector in a
binary coded configuration during system configuration. See
Figure 11.1-1.

When two SCSI 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 7
always operates as a target.

DB(6) DB(5) DB(4) DB(3) DB(2) DB(1) DB(0) DATA BUS
I |

| | | | SCSI ID = 0
| | | | SCSI ID = 1
| | | SCSI ID = 2
| | SCSI ID = 3
| SCSI ID = 4
S

FIGURE 11.0-1. SCSI ID BITS

The Host Adapter/Initiator must be identified by one of the
eight SCSI Device Addresses. Make sure that none of the
devices on the SCSI bus have duplicate addresses.

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 interlocked 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 7 supports single initiator, single target: single

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

-5§5-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417~

11.1

(2854P)

SCSI BUS SIGNALS

There are nine control and nine data signals, as liste«

) BSY ° MSG ] RST

o SEL ° REQ ° DB(7-0, P)
® C/D ) ACK

e 1/0 ® ATN

These signals are described as follows:

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

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

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

I/0 (INPUT/OUTPUT) - A signal driven by a target to contro.
the direction of data movement on the Data Bus with respec!
to an 1initiator. Assertion indicates input to thu
initiator. This signal is also used to distinguish betweel
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
request for REQ/ACK data transfer handshake.

ACK (ACKNOWLEDGE) - A signal driven by an initiator t«
indicate an acknowledgment for a REQ/ACK data transfe:
handshake.

ATN (ATTENTION) - A signal driven by an initiator t«
indicate the Attention condition. It is used to request t«
send a message out to the target. See paragraph 12.2.1.

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

DB(7-0,P) (DATA BUS). Eight data bit signals, plus a parit
bit signal form a Data Bus. DB(7) is the most significan:
bit and has the highest priority during the Arbitratio:
phase. Bit number significance, and priority decreas:
downward to DB(0). A data bit is defined as one when th
signal is asserted and is defined as 2zero when the signa:
is negated.
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11.1

11.1.1

11.1.2

11.1.3

(2854P)

(continued)

Data parity DB(P) is odd - The use of parity is a system
option. The WREN 7 SCSI will always generate parity, but
has the capability to enable/dlsable parity detection. See
Figure 11.1-1. Parity is not wvalid during the Arbitration
phase.

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

Drive Select

Install jumpers as shown in Figure 11.1-1 for SCSI 1ID
selection. Refer to Figures 10.3-3 and 11.1-1 for the
location of the drive select header. The WREN 7 can have
one of eight ID bits selected by installing 0 to 3 jumpers
in a binary coded configuration 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. In 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 SCSI device. If any driver is
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 éignals

The BSY and RST signals shall be OR-tied only. In 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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(1l
[2]

[am]
(5]
b

[6]

2 +12 VRET
3 +5VRET ‘o 00
4 * 5 V O ;. 20
T i
© 0o 00 L oe
e ] o
4321 G 'D‘
DC POWER i 2 jele
CONNECTOR c
AR ix
L 3 3
A o0
PIN 2 NOTE p 4 D. °
\ ., PN 1 PINS ON THE DRIVE SELECT AND D
! 4 CONFGURATION SELECT HEADER R g Be
ses@ERe ARE PROVIDED TO FACILITATE 3 e
Hl—TECe o R e, MANUAL DRIVE CONFIGURATION. S
/‘T’DA 21\ \\t‘l NO s 1S3 B.
PIN 1 T i 0 SHOULD BE CONNECTED TO THESE o o
, 14) PINS. IMPROPER CONNECTIONTO
DRIVE ID AND EXTERNAL DEVICES (SWITCHES. Emm
OPTION SELECT HEADER CONNECTORS .ETC.)COULD 7 |lallollai
ADVERSELY AFFECT DRIVE
PERFORMANCE. EXACT LOCATION 421
OF THESE PINS AND HEADERS MAY -
CHANGE WITHOUT NOTICE. m

FIGURE 11.1-1. WREN 7 SCSI DRIVE ID AND OPTION SELECT HEADER

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

Jumper plug installed enables the Motor Start Option. In this mode of operatic
the drive will wait for a Start Unit Command from the Host before starting tt
Motor. If the jumper plug is not installed the drive starts as soon as DC powe
is applied. (see Note [6] below for description of delayed motor star
feature). See section 14.2.1.11.

Jumper plug installed means parity checking by the WREN 7 is enabled.

If the unit is not to be terminated, remove terminator resistor modules (may t
SIP's or DIP's) [5]. If dnstalled, the TP jumper must be installed only in or
of the two positions shown with dotted lines in Figure 11.1-1.

Jumper in vertical position means terminator power (+5 V) is from WREN 7 powe
connector. Jumper in horizontal position means terminator power is taken frc
interface cable. See also paragraph 10.3.4.3.

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

Removable terminator resistor modules (mayv be SIP's or DIP's). See paragrar
10.3.4.2.

Jumper on enables delayed motor start (motor Start jumper [2[ must be off)
Motor start up is delayed 16 times drive ID number in seconds; i.e., Drive
starts immediately, Drive 1 starts 16 seconds later, Drive 2 starts 16 seconc
after Drive 1, etc.
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11.1.4 Signal Sources
Table 11.1.4-1 1indicates which type of SCSI device is
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 7 functions as a target, never as an
initiator, and is capable of performing only the
reselection function.
TABLE 11.1.4-1. SIGNAL SOURCES
SIGNALS
c/b, 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 A1l Winner None None None SCSI ID
SELECTION I&T Init. None Init. [1] Init. Init.
RESELECTION I&T Target Target Target Init. Target
COMMAND Target  None Target Target Init. Init.
DATA 1IN Target  None Target Target Init. Target
DATA OUT 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 1ID:

I&T:

Init:

None:

Winner:

Target:

1]
(2854P)

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

A unique data bit (the SCSI 1ID) 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, or both,
specified in the Selection phase and Reselection phase.

as

If this signal it shall

initiator.

is driven, be driven only by the active

The signal shall be released; that 1is, 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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11.2.3

11.2.4

11.2.5

(2854P)

SCSI Bus Timing

Unless otherwise indicated, the delay time measurements fo
each SCSI device, defined in Paragraphs 11.2.1 throug

11.2.14, shall be calculated from signal condition
existing at that QCRT devicels own S0ST hue gannagctiosn

Thus, these measurements (except skew delay) can be mad
without considering delays in the cable.

Arbitration Delay (2.4 us)

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

Assertion Period (90 ns)

The minimum time that a target shall assert REQ while usin
synchronous data transfers. Also, the minimum time that aj

initiator shall assert ACK while using synchronous dat:
transfers.

Bus Clear Delay (800 ns)

The maximum time for a SCSI device to stop driving all bu:
signals after:

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

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

(3) The transition of RST to assertion.

NOTE: For the first condition above, the maximum time foj
a SCSI device to clear the bus is 1200 ns from BSY and SEI
first both negated. If a SCSI device requires more than :
bus settle delay to detect Bus Free phase, it shall cleal
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 its
detection of the Bus Free phase (BSY and SEL both negatec
for a bus settle delay) until it's assertion of BSY wherl
going to the Arbitration phase.

Bus Set Delay (1.8 us)

The maximum time for a SCSI device to assert BSY and itc
SCSI ID 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

(2854P)

Bus Settle Delay (400 ns)

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

Data Release Delay (400 ns)

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

Deskew Delay (45 ns)

The minimum time required for deskew of certain signals.
Disconnection Delay

The minimum time that a target shall wait after releasing
BSY before participating in an Arbitration phase when
honoring a Disconnect message from the initiator.

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 or 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.
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11.2.14

11.2.15

11.2.16

12.0

12.1

(2854P)

Selection Abort Time (200 us)

The maximum time that a target (or initiator) shall take

£ »Am S+l mAaet Aamant Antrantian nFf hadiner ecealantaAd Ay
Pz - —“— - WLl e e W e - ~ - - e e e et -

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: sec
Sections 12.1.3.5 and 12.1.4.2 for a complete description.

Selection Timeout Delay (250 ms recommended)

The minimum time an initiator (or target) should wait for ¢
BSY response during the Selection (or Reselection) phase
before starting the timeout procedure. The WREN 7 SCSI
implements this 250 ms selection timeout delay.

Transfer Period (set during a Message phase)

The minimum time allowed between the 1leading edges of
successive REQ pulses and of successive ACK pulses while
using synchronous data transfers. (See Sections 12.1.5.:
and 12.5.4.)

LOGICAL CHARACTERISTICS

All of the operations of the SCSI bus as described ir
Section 12 are supported by the WREN 7, unless otherwise
stated. The WREN 7 always functions as the target, never
the initiator.

SCS1 BUS PHASES

WREN 7 responds to 8 distinct bus phases.

Bus Free phase

Arbitration phase

Selection phase

Reselection phase

Command phase

Data(In and Out) These phases are collectively termed
Status (In Only) the Information Transfer phase.
Message (In and Out)

The SCSI Bus can never be in more than one phase at a time.
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12.1.1

(2854P)

Bus Free Phase

The Bus Free phase indicates that no SCSI device is
actively using the SCSI bus and it 1is available for
subsequent users.

SCSI devices shall detect the Bus Free phase after SEL and
BSY are both false for at least a bus settle delay.

SCSI devices shall release all SCSI bus signals within a
bus clear delay after BSY and SEL are continuously negated
for a bus settle delay. If a SCSI device requires more than
a bus settle delay to detect the Bus Free phase, it shall
release all SCSI bus signals within a bus clear delay minus
the excess time to detect the Bus Free phase. The total
time to clear the SCSI bus shall not exceed a bus settle
delay plus a bus clear delay.

If the initiator detects the Bus Free phase (except as a
result of a Reset condition, an Abort message, or a Bus
Device Reset message) without first receiving a Disconnect
or Command Complete message, it shall be considered to be
an error condition. If the target intentionally creates
this condition, the target shall:

1. Clear the current command, if any., for that initiator.
2. Set up Request Sense data with appropriate Sense Key
and Error Code.

Whenever an initiator detects an unexpected Bus Free, it
should attempt to select and 1issue Request Sense to
determine if the previous command was:

1. Aborted with valid Request Sense data, or
2. Aborted without any valid Request Sense data.
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12.1.2

(2854P)

Arbitration Phase

The

Arbitration phase allows one SCSI device to gai

~AanteAl AL +ha OCACT Lhesm maA +had S+ mam ammsvma +ha =aTlTa -
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an initiator or target. The WREN 7 will arbitrate for th
bus only as a target implementing reselection. The WREN
supports arbitration by multiple SCSI devices.

The procedure for a SCSI device to obtain control of th
SCSI bus is as follows:

1.

The SCSI device shall first wait for the Bus Fre
phase to occur. The Bus Free phase 1is detected whe
BSY and SEL are simultaneously and continuousl
negated for a minimum of a bus settle delay.

(Implementers note: This bus settle delay i
necessary because a transmission line phenomenon know
as a "Wire-OR glitch" may cause BSY to briefly appea

negated, even though it is being asserted.)

The SCSI device shall wait a minimum of a bus fre
delay after detection of the Bus Free phase (i.e
after BSY and SEL are both negated for a bus settl
delay) before driving any signal.

Following the bus free delay in Step (2), the SCS
device may arbitrate for the SCSI bus by assertin
both BSY and it's own SCSI ID, however the SCSI devic
shall not arbitrate (i.e. assert BSY and it's SCSI ID
if more than a bus set delay has passed since the Bu
Free phase was last observed.

(Implementers Note: There is no maximum delay befor
asserting BSY and the SCSI ID following the bus fre
delay in Step (2) as long as the bus remains in th
Bus Free phase. However, SCSI devices that dela
longer than a bus settle delay plus a bus set dela
from the time when BSY and SEL are first negated ma
fail to participate in arbitration when competing wit
faster SCSI devices.)
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12.1.2

12.1.3

12.1.3.1

(2854P)

(continued)

4. After waiting at least an arbitration delay (measured
from it's assertion of BSY) the SCSI device shall
examine the Data Bus. If a higher priority SCSI ID bit
is true on the Data Bus [DB(7) is the highest], the
SCSI device has 1lost the arbitration and the SCSI
device must release it's signals and return to Step
(1). If no higher priority SCSI ID bit is true on the
Data Bus, the SCSI device has won the arbitration and
it shall assert SEL. Any other SCSI device that is
participating in the Arbitration phase has 1lost the
arbitration and shall release BSY and it's SCSI ID bit
within a bus clear delay after SEL becomes true. A
SCSI device that loses arbitration may return to Step
(1).

5. The SCSI device that wins arbitration shall wait at
least a bus clear delay plus a bus settle delay after
asserting SEL before changing any signals.

NOTE: The SCSI ID bit is a single bit on the Data Bus that
corresponds to the SCSI device's unique SCSI address. All
other seven Data Bus bits shall be released by the SCSI
device. Parity is not valid during the Arbitration phase,
DB(P) may be undriven or driven to the true state, but
shall not be driven to the false state.

Selection Phase

The Selection phase allows an initiator to select a target
for the purpose of initiating some target function (e.g.,
Read or Write command).

NOTE: During the Selection phase the I/0 signal shall be
negated so this phase can be distinguished from the
Reselection phase.

Nonarbitrating System

In systems with the Arbitration phase not implemented, the
initiator shall first detect the Bus Free phase and then
wait a minimum of a bus clear delay. Then, except 1in
certain single initiator environments with initiators
employing the single initiator option (see 12.1.3.4), the
initiator shall assert the desired target's SCSI ID and
it's own initiator SCSI ID on the Data Bus. After two
deskew delays, the initiator shall assert SEL.
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12.1.3.2 Arbitrating Systems

In systems with the Arbitration phase implemented, the SCS
Aavice that wnon tha arhitratian hae hath RSY and SE
asserted and has delayed at least a bus clear delay plus
bus settle delay before ending the Arbitration phase. Th
SCSI device that won the arbitration becomes an initiato
by releasing 1/0. Except 1in certain single initiato
environments with initiators employing the single initiato
option (see 12.1.3.4), the initiator shall set the Data Bu
to a value which is the OR of it's SCSI ID bit and th
target's SCSI ID bit. The initiator shall then wait a
least two deskew delays and release BSY. The initiato
shall then wait a least a bus settle delay before lookin
for a response from the target.

12.1.3.3 All Systems

12.1.3.4

(2854P)

In all systems. the target shall determine that it i
selected when SEL and it's SCSI 1D bit are true and BSY an
I/0 are false for at least a bus settle delay. The selecte
target will examine the Data Bus in order to determine th
SCSI ID of the selecting initiator unless the initiato
employed the single initiator option (see 12.1.3.4). Th
selected target shall then assert BSY within a selectio
abort time of it's selection; this is required for correc
operation of the timeout procedure. In systems with parit
implemented, the target shall not respond to a selection i
bad parity is detected. Also, if more than two SCSI ID bit
are on the Data Bus, the target shall not respond t
selection. At least two deskew delays after the initiato
detects BSY 1is asserted, it shall release SEL and ma
change the Data Bus.

Single Initiator Option

Initiators that do not implement the Reselection phase, an
do not operate in the multiple initiator environment, ar
allowed to set only the target's SCSI ID bit during th
Selection phase. This makes it impossible for the target t
determine the initiator's SCSI ID.
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12.1.3.5

12.1.4

12.1.4.1

(2854P)

Selection Time Out Procedure

A Selection timeout procedure is specified for clearing the
SCSI bus. If the initiator waits a minimum of a selection
timeout delay and there has been no BSY response from the
target, the 1initiator shall continue asserting SEL and
shall release the Data Bus. If the initiator has not
detected BSY to be asserted after at 1least a selection
abort time plus two deskew delays, the 1initiator shall
release SEL allowing the SCSI bus to go to the Bus Free
phase. SCSI devices shall ensure when responding to
selection that the selection was still wvalid within a
selection abort time of their assertion of BSY. Failure to
comply with this requirement could result in an improper
selection (two targets connected to the same initiator,
wrong target connected to an initiator, or a target
connected to no initiator).

The WREN 7 supports systems that implement this procedure.
Reselection Phase

Reselection is a phase that allows a target to reconnect to
an initiator for the purpose of continuing some operation
that was previously started by the initiator but was
suspended by the target (i.e., the target disconnected by
allowing a Bus Free phase to occur before the operation was
complete).

Reselection <can be wused only 1in systems that have
Arbitration phase implemented.

The WREN 7 implements the Reselection phase if the system
is capable of supporting Reselection.

Reselection Procedure

Upon completing the Arbitration phase, the winning SCSI
device has both BSY and SEL asserted and has delayed at
least a bus clear delay plus a bus settle delay. The
winning SCSI device becomes a target by asserting the I/0
signal. That device shall also set the Data Bus to a value
that is the OR of it's SCSI ID bit and the initiator's SCSI
ID bit. The target shall wait at least two deskew delays
and release BSY. The target shall then wait at least a bus
settle delay before 1looking for a response from the
initiator.
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12.1.4.1 (continued)

(2854P)

The 1initiator shall determine that it is reselected whe
SEI.. T/Q0  and itte QCAT TN hit ara trma 2and DREV 35 €215
for at least a bus settle delay. The reselected initiato
may examine the Data Bus to determine the SCSI ID of th

reselecting target.

The reselected initiator shall then assert BSY within
selection abort time of it's most recent detection of bein
reselected: this is required for correct operation of th
timeout procedure. In systems with parity implemented, th
initiator shall not respond to Reselection if bad parity i:
detected. The initiator shall not respond to a Reselectio:
if more than two SCSI ID bits are on the Data Bus.

After the target detects BSY, it shall also assert BSY an
wait at least two deskew delays and then release SEL. Thi
target may then change the I/0 signal and the Data Rus
After the reselected initiator detects SEL false, it shal.
release BSY. The target shall continue asserting BSY unti.
the target is ready to relinquish the SCSI bus.

NOTE: When the target is asserting BSY, a transmission 1lin¢
phenomenon known as a "“Wire-OR glitch" may cause BSY t«
appear false for up to a round trip propagation dela:
following the release of BSY by the initiator. This is the¢
reason why the Bus Free phase is recognized only after botl
BSY and SEL are continuously false for a minimum of a bus
settle delay. Cables 1longer than 25 metres should not be
used even if the chosen driver, receiver, and cable provide
adequate noise margins, because they increase the duratio:
of the glitch and could cause SCSI devices to inadvertently
detect the Bus Free phase.
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12.1.4.2 Reselection Timeout Procedure

12.1.5

(2854P)

This Reselection timeout ©procedure is specified for
clearing the SCSI bus during a Reselection phase. If the
target waits a minimum of a selection timeout period and
there has been no BSY response from the initiator, The
target shall continue asserting SEL and I/0 and shall
release all Data Bus signals. If the target has not
detected BSY to be true after at least a selection abort
time plus two deskew delays, the target shall release SEL
and I/0 allowing the SCSI bus to go to the Bus Free phase.
SCSI devices that respond to Reselection shall ensure that
the Reselection was still valid within a selection abort
time of their assertion of BSY. Failure to comply with this
requirement could result in an improper Reselection (two
initiators connected to the same target or the wrong
initiator connected to a target).

Information Transfer Phases

NOTE: The Command, Data, Status, and Message phases are
grouped together as information transfer phases because
they are all used to transfer data or control information
on the Data Bus. The actual contents of the information is
beyond the scope of this section.

The C/D, 1/0, and MSG signals are used to distinguish
between the different information transfer phases. (See
Table 12.1.5-1). The target drives these three signals and
therefore controls all changes from one phase to another.
The initiator can request a Message Out phase by asserting
ATN, while the target can cause the Bus Free phase by
releasing MSG, C/D, 1/0, and BSY.
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12.1.5 continued
TARLE 12,1 &-1, TNFORMATION TDAMCPED DIOACES

] SIGNAL | | |
|_MSG C/D 1/0 | PHASE NAME | DIRECTION OF TRANSFER COMMENT |
| | | , |
j © 0 0 | DATA OUT | Initiator to target Data |
I o 0 1 | DATA IN | Initiator from target Phase |
| 0 1 0 | COMMAND | Initiator to target ]
] o 1 1 | STATUS | Initiator from target |
il 1. o o | x | |
I 1 o 1 | * | I
1 1 1 O | MESSAGE OUT | Initiator to Target Message |
|1 1 1 | MESSAGE IN | Initiator from Target Phase |
Key: 0O = False, 1 = True, * = Reserved

12.1.5.1

(2854P)

The information transfer phases use one or more REQ/ACI
handshakes to control the information transfer. Eacl]
REQ/ACK handshake allows the transfer of one byte o
information. During the information transfer phases BS'
shall remain true and SEL shall remain false. Additionally,
during the information transfer phases, the target shal;
continuously envelope the REQ/ACK handshake(s) with C/D,
I/0, and MSG in such a manner that these control signal:
are valid for a bus settle delay before the assertion o1
REQ of the first handshake and remain wvalid wuntil the
negation of ACK at the end of the last handshake.

Asynchronous Information Transfer

The target shall control the direction of informatio:
transfer by means of the I/0 signal. When I/0 is true,
information shall be transferred from the target to the
initiator. When 1I/0 1is false, information shall b«
transferred from the initiator to the target.

If I/0 is true (transfer to the initiator), the target
shall first drive DB(7-0, P) to their desired values, delaj
at least one deskew delay plus a cable skew delay, thei
assert REQ. DB(7-0, P) shall remain valid until ACK is true
at the target. The 1initiator shall read DB(7-0, P) aftei
REQ is true, then indicate its acceptance of the data by
asserting ACK. When ACK becomes true at the target, the
target may change or release DB(7-0, P) and shall negate
REQ. After REQ is false the initiator shall negate ACK.
After ACK is false, the target may continue the transfer by
driving DB{7-0, P) and asserting REQ, as described above.
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12.1.5.1

12.1.5.2

(2854P)

(continued)

If I/0 is false (transfer to the target) the target shall
request information by asserting REQ. The initiator shall
drive DB(7-0, P) to their desired values, delay at 1least
one deskew delay plus a cable skew delay and assert ACK.
The initiator shall continue to drive the DB(7-0,P) until
REQ is false. When ACK becomes true at the target, the
target shall read DB(7-0, P), then negate REQ. When REQ
becomes false at the initiator, the initiator may change or
release DB(7-0, P) and shall negate ACK. The target may
continue the transfer by asserting REQ, as described above.

Synchronous Data Transfer

Synchronous data transfer may be used only in the data
phase if previously agreed to by the initiator and target
through the message system (see Synchronous Data Transfer
Reguest message 12.5.4). The messages determine the use of
synchronous mode by both SCSI devices and establish a
REQ/ACK offset and a transfer period.

The REQ/ACK offset specifies the maximum number of REQ
pulses that can be sent by the target in advance of the
number of ACK pulses received from the initiator,
establishing a pacing mechanism. If the number of REQ
pulses exceeds the number of ACK pulses by the REQ/ACK
offset, the target shall not assert REQ until the next ACK
pulse is received. A requirement for successful completion
of the data phase is that the number of ACK and REQ pulses
be equal.

The target shall assert the REQ signal for a minimum of an
assertion period. The target shall wait at 1least the
greater of a transfer period from the last transition of
REQ to true or a minimum of a negation period from the last
transition of REQ to false before asserting the REQ signal.

The initiator shall pulse the ACK signal for each REQ pulse
received. The initiator shall assert the ACK signal for a
minimum of an assertion period. The initiator shall wait at
least the greater of a transfer period from the 1last
transition of ACK to true or for a minimum of a negation
period from the 1last transition of ACK to false before
asserting the ACK signal.
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12.1.5.2 (continued)

12.1.6

12.1.7

12.1.7.1

(2854P)

If I/0 1is true (transfer to the 1initiator), the targe
ch211 firct Arive DR(7-0,DP) to their decired wvalunes, wai
at least one deskew delay plus one cable skew delay., the
assert REQ. DB(7-0,P) shall be held valid for a minimum o
one deskew delay plus one cable skew delay plus one hol
time after the assertion of REQ. The target shall asser
REQ for a minimum of an assertion period. The target ma
then negate REQ and change or release DB(7-0,P). Th
initiator shall read the value on DB(7-0,P) within one hol
time of the transition of REQ to true. The initiator shal
then respond with an ACK pulse.

If 1/0 is false (transfer to the target). the initiato
shall transfer one byte for each REQ pulse received. Afte
receiving a REQ pulse, the initiator shall first driwv
DB(7-0,P) to their desired values, delay at 1least on
deskew delay plus one cable skew delay, then assert ACK
The initiator shall hold DB(7-0,P) valid for at least on
deskew delay plus one cable skew delay plus one hold tim
after the assertion of ACK. The initiator shall assert AC
for a minimum of an assertion period. The initiator ma
then negate ACK and may change or release DB(7-0,P). Th
target shall read the value of DB(7-0,P) within one hol

time of the transition of ACK to true.
Command Phase

The Command phase allows the target to request comman
information from the initiator.

The target shall assert the C/D signal and negate the I/«
and MSG signals during the REQ/ACK handshake(s) of thi
phase.

Data Phase

The Data phase is a term that encompasses both the Data I:
phase and the Data Out phase.

Data In Phase

The Data In phase allows the target to request that it sen
data to the initiator.

The target shall assert the I/0 signal and negate the C/.

and MSG signals during the REQ/ACK handshake(s) of thi
phase.
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12.1.7.2

12.1.8

12.1.9

12.1.9.1

12.1.9.2

(2854P)

Data Out Phase

The Data Out phase allows the target to request that data
be sent to it from the initiator.

The target shall negate the C/D, 1/0, and MSG signals
during the REQ/ACK handshake(s) of this phase.

Status Phase

The Status phase allows the target to request that it send
status information to the initiator. See section 15.0 for
details.

The target shall assert C/D and I1/0 and negate the MSG
signal during the REQ/ACK handshake of this phase.

Message Phase

The Message phase 1is a term that references either a
Message In or a Message Out phase. Multiple messages may be
sent during either phase. The first byte transferred in
either of these phases shall be either a single byte
message or the first byte of a multiple byte message.
Multiple byte messages shall be wholly contained with a
single message phase.

Message IN Phase

The Message In phase allows the target to request that it
send message(s) to the initiator.

The target shall assert C/D, 1/0, and MSG during the
REQ/ACK handshake(s) of this phase.

Message Out Phase

The Message Out phase allows the target to request that
message(s) be sent from the initiator to the target. The
target may invoke this phase at 1it's convenience 1in
response to the Attention condition (see 12.2.1) created by
the initiator.

The target shall assert C/D and MSG and negate 1/0 during
the REQ/ACK handshake(s) of this phase. The target shall
handshake byte(s) in this phase until ATN goes false,
unless an error occurs {(see Message Reject, 12.5.2).
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12.1.9.2 (continued)

12.1.10

(2854P)

If the target detects one or more parity error(s) on th

macsage hm-arc\ rnna-nrna it marxr indisatas Sels Aasniea

ol B e otenen g - e WA W e - e de v*

retry the message(s) by assertlng REQ after detecting AT
has gone false and before changing to any other phase. Thi
initiator, upon detecting this condition, shall resend al.
of the previous message byte(s) sent during this phase
When resending more than one message byte, the initiato:
shall assert ATN before asserting ACK on the first byte an
shall maintain ATN asserted until the last byte is sent a:
described in 12.2.1.

If the target receives all of the message byte(s:
successfully (i.e.. no parity errors), it shall indicate
that it does not wish to retry by changing to anjy
information transfer phase other than the Message Out phass¢

and transfer at least one byte. The target may alsc
indicate that it has successfully received the message¢

byte(s) by changing to the Bus Free phase (e.g., Abort o1
Bus Device Reset messages).

If a target receives illegal multiple messages, it will
send a Message Reject message, go to Bus Free, and abort
any command in process for that initiator.

Signal Restrictions Between Phases

When the SCSI bus 1is between two information transfe:
phases, the following restrictions shall apply to the SCSI
bus signals:

1. The BSY, SEL, REQ, and ACK signals shall not change.
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12.1.10

12.2

12.2.1

(2855P)

(continued)

2. The C/D, 1/0, MSG, and Data Bus signals may change.
When switching the Data Bus direction from Out
(initiator driving) to In (target driving), the target
shall delay driving the Data Bus by at least a data
release delay plus settle delay after asserting the
I/0 signal and the initiator shall release the Data
Bus no later than a data release delay after the
transition of the I1/0 signal to true. When switching
the Data Bus direction from In (target driving) to Out
(initiator driving), the target shall release the Data
Bus no later than a deskew delay after negating the
I1/0 signal.

3. The ATN and RST signals may change as defined under
the descriptions for the Attention condition (12.2.1)
and Reset condition (12.2.2).

SCSI BUS CONDITIONS

The SCSI bus has two asynchronous conditions; the Attention
condition and the Reset condition. These conditions cause
the SCSI device to perform certain actions and can alter
the phase sequence.

Attention Condition

The Attention condition allows an initiator to inform a
target that the initiator has a message ready. The target
will get this message at it's convenience by performing a
Message Out phase.

The initiator creates the Attention condition by asserting
ATN at any time except during Arbitration or Bus Free phase.

The initiator must assert the ATN signal before asserting
ACK for the last byte transferred in a bus phase for the
Attention condition to be honored before transition to a
new bus phase. An ATN asserted later may not be honored
until a 1later bus phase. The WREN 7 will respond with
Message Out phase as follows:

1. If ATN occurs during a Data phase, Message Out will
occur at the earliest convenient time. It may not
occur until several logical blocks after ATN is first
asserted.

2. If ATN occurs during a Command phase, Message Out will
occur after transfer of all Command Descriptor Block

bytes has been completed.
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12.2.1

12.2.2

(2855P)

(continued)

3. If ATN occurs during a Status phase, Message Out wil
occur after the status byte has been acknowledged b
the lnlilator.

4. If ATN occurs during a Message In phase, Message Ou
will occur after the last byte of the current messag
has been acknowledged by the initiator.

5. If ATN occurs during a Selection or Reselection phase
Message Out will occur immediately after tha
Selection or Reselection phase.

The initiator shall keep ATN asserted if more than one byt
is to be transferred. The initiator may negate the AT
signal at any time except it shall not negate the AT
signal while the ACK signal is asserted during a Messag:
Out phase. Recommended ©practice 1is that the 1initiato
negates ATN whlile REQ 1is true and ACK is false during th

last REQ/ACK handshake of the Message Out phase.
Reset Condition

The Reset condition is used to immediately clear all SCS
devices from the bus. This condition shall take precedenc:
over all other phases and conditions. During the Rese!
condition, the state of all SCSI bus signals other than RS’
is not defined.

The WREN 7 will never assert the Reset signal.

All sSCSI devices shall release all SCSI bus signals (excep!
RST) within a bus clear delay of the transition of RST t«
true. The Bus Free phase always follows the Reset condition.

The WREN 7 implements only the "hard" Reset option. Upol
detection of the Reset condition, the WREN 7 will:

1. Clear all commands, including Queued commands,

2. Release all SCSI device reservations,

3. Return any SCSI device operating modes (Mode Select,
etc) to either their saved values or default values.

4. Activate Unit Attention Condition for all Initiators.
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12.3

12.3.1

12.3.2

12.3.3

(2855P)

SCSI BUS PHASE SEQUENCES

The order in which phases are used on the SCSI bus follows
a prescribed sequence.

In all systems, the Reset condition can abort any phase and
is always followed by the Bus Free phase. Also, any other
phase can be followed by the Bus Free phase.

Nonarbitrating Systenm

For systems in which the Arbitration phase 1is not
implemented, the allowable sequences are shown in Figure
12.3-1. The normal progression is from the Bus Free phase
to Selection, and from Selection to one or more of the
information transfer phases (Command, Data, Status, or
Message).

Arbitrating Systems

For systems in which the Arbitration phase is implemented,
the allowable sequences are shown in Figure 12.3-2. The
normal progression 1is from the Bus Free phase to
Arbitration, from Arbitration to Selection or Reselection,
and from Selection or Reselection to one or more of the
information transfer phases (Command, Data, Status, or
Message).

All Systens

There are no restrictions on the sequences between
information transfer phases. A phase type may even be
followed by the same phase type (e.g.., a Data phase may be
followed by another Data phase).

COMMAND OR DATA

OR STATUS OR MESSAGE
PHASE
BUS FREE SELECTION
PHASE PHASE

RESET CONDITION '

FIGURE 12.3-1. PHASE SEQUENCES WITHOUT ARBITRATION
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oue | TTT Vemecrion oo | NR MESSACE

12.4

COMMAND OR
DATA* QR STATUS

s wew

RESELECTION
PHASE

PHASE

TRATION
PHASE

RESET CONDITION
* DATA PHASE MUST FOLLOW A COMMAND PHASE EXCEPT AFTER RESELECTION PHASE

FIGURE 12.3-2. PHASE SEQUENCES WITH ARBITRATION
SCSI POINTERS

WREN 7 supports systems that use the pointer philosophj

described in the following naraaranhe
------------------------ P PSS-S Spess.
Consider the system shown in Figure 12.4-1 in which ar
initiator and target communicate on the SCSI bus in ordei
to execute a command.

(2855P)

FUNCTION | | INITIATR | ey | TARGET | | FUNCTION
ORIGIN | | PATH " PATH | | EXECUTION
| lowmron LU0 foonmor

i
INITIATOR TARGET

FIGURE 12.4-1. SIMPLIFIED SCSI SYSTEM
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12.4

12.4.1

(continued)

The SCSI architecture provides for two sets of three
pointers per set to be kept within each initiator Path
Control area (see Figure 12.4-1). The pointers in each set
point to three storage area sections in the initiator. The
three sections contain the following information:

1. A command from initiator to target.
2. Status (from target) associated with the command.
3. Data (to/from target) associated with the command.

Of these three-pointer sets there are two types:

1. Current (active) pointers
{(one set per initiator only).

2. Saved pointers
(one or more sets per initiator, up to seven sets
total).

The use of these two types of pointers is described in the
following paragraphs.

Current Pointers

Current ©Pointers represent the current state of the
interface between the initiator and the target it is
currently connected to and servicing. The pointers for the
current command remain in the Current Pointer registers
from the time they are put there after the completion of
all activities associated with previous command until the
logic of the 1Initiator dictates a new command shall be
executed. Normally, successful receipt by the initiator of
good status associated with current command triggers the
initiator to 1insert a new set of the three ‘“current"
pointers for the next command. The initiator does not wait
for the Command Complete signal before deciding whether to
retry the current command or transfer in new command
pointers. If the current command was never satisfactorily
completed, the initiator 1logic may dictate that some
special response action be taken, such as restoring the
value in the current pointer registers to their beginning
values so the current command can be resent*, or sending a
command such as a Request Sense command to the target, or
the initiator could ignore the unsatisfactorily completed
command and send the next originally scheduled command.

*See following page for note.

(2855P)
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12z.4.1

12.4.2

(2855P)

(continued)

*An example of this is if the drive detects a parity errc
in the data out from the current command, it sends tth
"REéstofe Fointeis” message Lo the iiaiitlator. Iu ihis case
the Restore Pointers request causes the initiator t
restore the current pointers to the values existing at th
beginning of the current command so the current command ca
be resent. The "beginning" pointer wvalues point to th
first byte of the current Command Descriptor Block, th
first byte of the area set aside for status to be returne
and the first byte of the area set aside for dat
associated with the current command. (See paragraph 12.5.
for a detailed description of operations resulting from th
Restore Pointers message).

Saved Pointers

Saved pointers point to initiator storage locations wher
command, status and dJdata information are stored for
command that was saved at some point in the past. There i
one set of saved pointers for the current command for eac
target on the interface bus that 1is currently activ
{(whether or not it is currently <connected to th
initiator). The saved command pointer always points to th
first byte of the Command Descriptor Block (see paragrap
13.2) for the "current" command for each target, the save
status pointer always points to the first byte of the are
used for the status associated with the command, and th
saved data pointer points to some location (not necessaril
the beginning) in the area used for data associated wit
the command. When a target disconnects the initiator save
the current pointers. Before a target disconnects it ma
send a Save Data Pointers message to the initiator whic
copies the data pointer that is for the current command fo
that target into the location set aside for that target'
saved pointers. When a target reconnects, the initiato
performs a restore pointers operation which copies th
saved pointers for the reconnected target into th
initiator current pointer registers so that the curren
command for that target may continue its operation fro
where it 1left off before disconnecting. If the target ha
sent a Save Data Pointer message previously, the curren
data pointer will point to the place in the data store are
where operations left off, otherwise the data pointer wil
point to the beginning of the data area.
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12.5

12.5.1

(2855P)

MESSAGE SYSTEM SPECIFICATION

The message system allows communication between an
initiator and target for the purpose of physical path
management.

Message Protocol

WREN 7 supports systems that accommodate only the Command
Complete message, or systems that can accommodate
additional messages. WREN 7 is always Logical Unit (LUN)
address zero.

SCSI devices indicate their ability to accommodate more
than the Command Complete message by asserting or
responding to the ATN signal. The initiator indicates this
in the Selection phase by asserting ATN before the SCSI bus
condition of SEL true, and BSY false. If the target hasn't
received ATN by this point, it will assume the initiator
doesn't support disconnection or messages other than
Command Complete. If the ATN signal is asserted later, it
will be ignored until after the next Bus Free phase. The
target indicates its ability to accommodate more messages
by responding to the Attention condition with the Message
Out phase after going through the Selection phase.

For SCSI devices that support messages other than Command
Complete, the first message sent by the initiator after the
Selection phase shall be the Identify message. This allows
the establishment of the physical path for a particular
logical unit specified by the 1initiator. After the
Reselection phase, the target's first message shall be
Identify. This allows the physical path to be reestablished
for the target's specified logical unit number (always zero
for WREN 7). An initiator may send the Abort message or the
Bus Device Reset message instead of the Identify message,
as the first message.

Whenever a physical path 1is established in an initiator
that can accommodate disconnection and reconnection, the
initiator shall ensure that the active pointers of the
physical path are equal to the save pointers for that
particular 1logical unit number. The initiator performs a
restore pointers operation as a result of connect or
reconnect. (No Restore Pointers message required from the
Target).
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12.5.2 Messages
The single byte messages supported by the WREN 7 are liste
in Table 12.5.2-1. Their code values are given a directiol
specification. Detailed Jdesciipiions {ollow the tabie
Messages other than those listed will be answered with
Message Reject message.

TABLE 12.5.2-1. MESSAGE CODES

] CODE | DESCRIPTION | [1] DIRECTION

| 00H | COMMAND COMPLETE ] IN

| OLH/01H | SYNC DATA TRANSFER REQUEST | IN ouT

| 02H | SAVE DATA POINTER ] IN

| 03H | RESTORE POINTERS ] IN

| 04aH | DISCONNECT | IN

| 05H | INITIATOR DETECTED ERROR | ouT

| 06H | ABORT | ouT

| 07H | MESSAGE REJECT [2] ] IN ouT

i ¢sH { NO OPERATION i OUT i

| o9H | MESSAGE PARITY ERROR | ouT

| OAH | LINKED COMMAND COMPLETE | IN |

| OBH | LINKED COMMAND COMPLETE W/FLAG | IN 1

| OCH | BUS DEVICE RESET | ouT |

| _80H--FFH | IDENTIFY | IN OuT |

[1] IN = WREN 7 TO INITIATOR
OUT = INITIATOR TO WREN 7

[2] WREN 7 WILL NOT RESEND (RETRY) THE ORIGINAL MESSAGE

(2855P)
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12.5.2

(2855P)

(continued)

Command Complete OOH - This message is sent from a target
to an initiator to indicate the execution of a command has
terminated and that valid status has been sent to the
initiator. After successfully sending this message, the
target shall go to the Bus Free phase by releasing BSY.

‘NOTE: The command may have been executed successfully or

unsuccessfully as indicated in the status sent during
the status phase (see sections 12.1.8 and 15.0).

Extended Message OlH - This message is sent from either the
initiator or the target as the first byte of a multiple
byte message. (See Paragraph 12.5.3 for descriptions of
extended messages.)

Save Data Pointer O02H - This message is sent from the
currently attached target to direct the initiator to save a
copy of the presently active data pointer. (See Paragraph
12.4 for a definition of pointers.)

Restore Pointers 03H - This message is sent from the target
to direct the initiator to restore to the active state the
most recently saved pointers for the currently attached
WREN 7. Pointers to the command, data, and status locations
for the 1logical unit shall be restored to the active
pointers. Command and status pointers shall be restored to
the beginning of the present command and status areas. The
data pointer shall be restored to the value at the
beginning of the data area if a Save Data Pointer message
was never sent previously, or to the value at the point at
which the 1last Save Data Pointer message occurred for
currently attached WREN 7.

Disconnect O4H - This message is sent from a target to
inform an initiator that the present physical path is going
to be broken (the target plans to disconnect by releasing
BSY), but that a later reconnect will be required in order
to complete the current operation. If the initiator detects
the Bus Free phase (other than a result of a Reset
condition) without first receiving a Disconnect or Command
Complete message, the initiator shall consider this a
catastrophic error condition. If the target intentionally
creates this error condition, the target shall clear the
current command. This type of disconnect shall not cause
the initiator to save the data ©pointer. Note: If
Disconnect messages are used to break a long data transfer
into two or more shorter transfers, then a Save Data
Pointer message will be 1issued before each Disconnect
message. The WREN 7 will disconnect when a substantial
delay 1is anticipated. These situations occur after receipt
of a Command Descriptor Block or during a data transfer.
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12.5.2

(2855P)

(continued)

Initiator Detected Error O5H - This message is sent from a
initiator to inform a target an error (e.g. parity error
nas occurred that 4oes not preclude the target fio
retrying the operation. Since present pointer integrity i
not assured, a Restore Pointers message shall be sent b
the target to cause the pointers to be restored to thei
defined prior state. An initiator should not issue thi
message unless it will accept the Restore Pointers message
If the target is not sure it can recover properly, Chec
Condition status will be created with Sense Key of Aborte

Command.

Abort O06H - This message is sent from the initiator to th
target to clear the current operation. If a2 1logical uni
has been identified, all pending data and status for th
issuing initiator from the affected 1logical unit shall b
aborted and target shall go to the Bus Free phase. Pendin
data and status for other initiators shall not be cleared
If a logical unit has not been identified, the target shal
go to the Bus Free phase. No status or ending message shal

be sent for the operation.

Message Reject O07H - This message is sent from either th
initiator or target to indicate that the last message i
received was inappropriate or has not been implemented. Th
WREN 7 will not resend (retry) the original message.

-84-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-C

12.5.2 (continued)

The WREN 7 response to a message reject message will depend
on what the original message was.

ORIGINAI, MESSAGE RECOVERY ACTION
Command Complete Go to Bus Free state anyway.
Synchronous Request Assume asynchronous transfers and
continue.
Save Data Pointer Don't disconnect and
continue data transfer command.
Restore Pointers Terminate command immediately

with Check Condition status
and Hardware Error in Sense

Key.

Disconnect Don't disconnect and continue
command normally.

Message Reject Terminate command immediately

with Check Condition status and
Hardware Error in Sense Key.
Linked Cmd Complete Go to Bus Free phase.
Identify Go to Bus Free (catastrophic
error), save Aborted CMD in the
Sense Key.
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12.5.2

(2855P)

(continued)

No Operation O8H - This message is sent from an initiato:
in response to a target's request for a message when th
lulilaior does uol currenily have any oilber vaild messayt
to send.

Message Parity Error O09H - This message is sent from thze
initiator to the target to indicate that one or more byte:
in the last message it received had a parity error. The
WREN 7 will attempt to resend the original message on¢
time. If the retry attempt also results in a parity error,
the target will go to Bus Free phase.

In order to indicate it's 1intentions of sending thi:
message, the initiator shall assert the ATN signal befor«
it's release of ACK for the REQ/ACK handshake of the
message that has the parity error. This provides ai
interlock so that the target can determine which message

Linked Command Complete OAH - This message is sent from ¢
target to an initiator to indicate that the execution of :
linked command has completed and that status has been sent.
The initiator shall then set the pointers to the initia:
state for the next linked command.

Linked Command Complete (With Flag) OBH - This message 1is
sent from a target to an initiator to indicate that the
execution of a 1linked command (with the flag bit set t«
one) has completed and that status has been sent. The
initiator shall then set the pointers to the initial state
of the next linked command.

Bus Device Reset OCH - This message 1is sent from ai
initiator to direct a target to clear all current commands.
This message forces the SCSI device to an initial state
with no operations pending for any 1initiator. Upol
recognizing this message, the target shall go to the Bus
Free phase.
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12.5.2

12.5.3

12.5.4

(2855P)

(continued)

Identify 80H to FFH - These messages are sent by either the
initiator (after Selection phase) or the target (after
Reselection phase) to establish the physical path
connection between an initiator and target.

Bit 7 - This bit is always set to one to distinguish these
messages from the other messages.

Bit 6 - This bit is set to one only by the initiator. When
set to one, it indicates the initiator has the ability to
accommodate disconnection and reconnection. When set to
zero, the WREN 7 will not attempt to disconnect.

Bits 5-3 - Reserved

Bits 2-0 - These bits specify a logical unit number in a
target. Always "O" for WREN 7.

When sent from a target to an initiator during
reconnection, an implied Restore Pointers message shall be
performed by the 1initiator before completion of this
message.

If an initiator specifies an invalid LUN in the Identify
message, the WREN 7 will accept the 1Identify message but
will reject the next command. See Paragraph 13.2.2.

Extended Messages

Extended messages except for the Synchronous Data Transfer
Request are not implemented. WREN 7 will respond with a
Message Reject message after any other extended message is
received.

The Extended message format to be used by WREN 7 is shown
in Section 12.5.4, “"Synchronous Data Transfer Request
Message®.

Synchronous Data Transfer Request Message

TABLE 12.5.4-1. SYNCHRONOUS DATA TRANSFER REQUEST

|_BYTE | VALUE | DESCRIPTION ]
| o | 01H | Extended message |
| 1 | 03H | Extended message length ]
| 2 | 01H | Synchronous Data Transfer Request code |
] 3 | mH | Transfer period (mH times 4 ns) |
| 4 | xH | REQ/ACK offset |
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12.5.4

(2855P)

(continued)

If an initiator requires synchronous data transfer with
target, a pair of sSynchronous Data Transfer Reques
messages {(Table 1Z2.5.4-1) aie eXcliannged belweei a
initiator and a target whenever the initiator recognize
that it has not communicated with the target sinc
receiving the last "hard" Reset condition or a Bus Devic
Reset message. The initiator/target may also exchang
messages at any time to establish synchronous data transfe
when requested to do so by the initiator. The messag
exchange establishes the transfer period and the REQ/AC
offset. The transfer period is the minimum time betwee
leading edges of successive REQ pulses and of successiv
ACK pulses.

The REQ/ACK offset is the maximum number of REQ pulses tha
may be outstanding before a corresponding ACK pulse 1
received at the target. A REQ/ACK offset value of zer

~ne [ G- I - ETIPN ~s TIIOTT ~th sl

P . - A3l A -
2ualL L Lillivace aaxu\.ubuuvua mMvuc, a vasuie Vi ror Sla L

indicate unlimited offset.

If the initiator recognizes that negotiation 1is required
it asserts ATN and sends a SYNCHRONOUS DATA TRANSFE
REQUEST message indicating an REQ/ACK offset and minimu
transfer period. The REQ/ACK offset is chosen to preven
initiator buffer overflows, while the minimum transfe
period is chosen to meet the data handling requirements o
the initiator. The target responds in any of the followin
ways:

TARGET RESPONSE IMPLIED AGREEMENT

(1) REQ/ACK offset less than REQ/ACK offset equal to
or equal to the requested target value.
value.

Minimum Transfer period Minimum transfer period equa
equal to or greater than to the target value.
than requested period.

(2) REQ/ACK offset equal to Asynchronous transfer.
zero.

(3) MESSAGE REJECT. ) Asynchronous transfer.
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12.5.4

(2855P)

(continued)

The implied agreement shall remain in effect until a BUS
DEVICE RESET message is received, until a "hard" RESET
condition occurs, or until the initiator elects to modify
the agreement. Renegotiation at every selection is not
recommended, since a significant performance impact is
likely. The default mode of data transfer is asynchronous
mode. The default mode is entered at power on, after a BUS
DEVICE RESET message or after a "hard" RESET condition. The
SYNCHRONOUS DATA TRANSFER REQUEST message exchange can only
take place following a SELECTION phase that includes the
SCSI IDs for both the initiator and the target. Violation
of this rule may make data transfer impossible owing to
disagreements among SCSI devices about the data transfer
mode.
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12.5.4

13.0

(2855P)

(continued)

The WREN 7 will never send a Synchronous Data Transfe
request message unless an Initiator has sent this messag

A A TIDDAT "7 S an +ha wmas~d
W o dodh TV b bad L4 b ke bk RO w .

The WREN 7 will support a REQ/ACK Offset of up to 15.

The WREN 7 1is capable of supporting the following transfe
periods.

M (DECIMAL) TRANSFER PERIOD (M TIMES 4 NANOSECONDS
52 208 ns
62 248 ns
72 288 ns
83 332 ns
93 372 ns

104 416 ns
114 486 ns
125 500 ns
135 540 ns
145 580 ns
156 624 ns
166 664 ns
177 708 ns
187 748 ns
197 788 ns
208 832 ns
218 872 ns
229 916 ns
239 956 ns
250 1000 ns
255 ‘1020 ns

The drive will accept a request for an intermediate wvalus
but will actually transfer data at the next slower rate.

SCSI COMMANDS
This section defines the SCSI command structure anc

describes a typical SCSI bus procedure involving a command,
status return and message interchange.
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13.0

13.1

13.1.1

(2855P)

(continued)

The command structure defined herein provides for a
contiguous set of logical blocks of data to be transferred
across the interface. The number of the logical data blocks
to be transferred are defined in the command. 1Initiator
commands to the WREN 7 are structured in accordance with
the requirements imposed by the WREN 7 pPhysical
characteristics. These physical characteristics are
reported to the initiator in response to an inquiry command.

A single command may transfer one or more logical blocks of
data. The WREN 7 may disconnect from the SCSI bus to allow
activity by other SCSI devices while the WREN 7 performs
operations within itself.

Upon command completion (which may be executed either
successfully or unsuccessfully), the WREN 7 returns a
status byte to the initiator. Since most error and
exception conditions cannot be adequately described with a
single status byte, one status code that can be sent as the
status byte 1is called Check Condition. It indicates that
additional information is available. The initiator may
issue a Request Sense command to request the return of the
additional information as part of the Data In phase of the
commandg.

COMMAND IMPLEMENTATION REQUIREMENTS

The first byte of any SCSI command contains an operation
code as defined in this document. Three bits (bits 7 - 5)
of the second byte of each SCSI command specify the logical
unit if it is not specified using the Identify Message (see
Paragraph 12.5.2). Only 1logic unit 2zero is valid for the
WREN 7. The last byte of all SCSI commands shall contain a
control byte as defined in Paragraph 13.2.6.

Reserved

Reserved bits, bytes, fields, and code values are set aside
for future standardization. Their use and interpretation
will be specified by future extensions to this
specification. A reserved bit, field, or byte shall be set
to zero, or in accordance with a future extension to this
specification. A WREN 7 that receives a reserved code value
shall terminate the command with a Check Condition status
and the Sense Key shall be set to Illegal Request. It shall
also be acceptable for the WREN 7 to interpret the bit,
field, byte, or code value in accordance with a future
extension to this specification.
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13.1.2

(2855P)

Unit Attention Condition

The Unit Attention condition is a state in WREN 7 operatio
wherein it must notify each of the devices on the SCSI bu
Lilal llas an 1laltlator relationship to the WKBN 7 tha
certain events have occurred. The Unit Attention conditio
results when one of the following events occur:

1. A power-on seguence occurs.

2. A reset 1is generated internally by the WREN 7 (cause
by a power glitch).

3. A Bus Device Reset message causes the WREN 7 to rese
itself.

4. The RESET 1/0 line resets the WREN 7.

5. When an 1initiator changes one or more of the Mod
Select parameters in the WREN 7 (these changes coul
affect one or more of the other initiators).

The WREN 7 .sets up the Unit Attention condition when i
stores (within itself) a Unit Attention comndition fliag fo
each device on the SCSI bus having an initiato
relationship with the WREN 7, and this Unit Attentio
condition persists for each initiator until the conditio:

is cleared (flag negated) by each initiator individually.

The Unit Attention condition for a particular initiator i
cleared when that initiator does one of the following:

1. It sends a Request Sense Command.

2. It sends any other 1legitimate command, with th
exception of the Inquiry command. The Inquiry comman
does not clear the Unit Attention condition.

When a Unit Attention condition flag is stored in the WRE!
7 for an 1initiator (say initiator X), the conmand:
initiator X issues to the WREN 7 operate as described i
the following paragraphs.

If initiator X sends an Inquiry command to the WREN 7 whe!
the WREN 7 has stored a Unit Attention condition flag fo:
initiator X (before or after the WREN 7 reports Chec]
Condition status), the WREN 7 shall perform the Inquirn
command and shall not clear the Unit Attention condition.

If initiator X sends a Request Sense command to the WREN °
when a Unit Attention condition flag 1is stored fo
initiator X (before or after the WREN 7 reports Chec]
Condition), the WREN 7 shall discard any pending sens:
data, report the Unit Attention Sense Key, and clear th
Unit Attention condition (negate the flag) for initiator X.
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13.1.2

13.1.3

(2855P)

(continued)

If initiator X 1issues a command other than Inquiry or
Request Sense while a Unit Attention condition flag is
stored for initiator X, the WREN 7 shall not perform the
command and shall report Check Condition status. If a
Request Sense is issued next, the Unit Attention condition
will be reported and cleared (flag negated) as noted in the
preceding paragraph. If another command other than Request
Sense or Inquiry 1is issued instead, the WREN 7 shall
perform the command and return the appropriate status. The
Unit Attention condition for initiator X is cleared (flag
negated) and the sense data and flag indicating there has
been a Unit Attention condition are lost.

Command Queing

The WREN 7 1is capable of accepting and queing one command
from each initiator for up to 7 possible initiators. When
commands are queued, after the WREN 7 is selected it will
accept the command bytes, send a Disconnect message, go to
Bus Free phase, and continue command execution. If the
command cannot be queued, the WREN 7 will allow itself to
be selected and will accept the command bytes for this
command. The WREN 7 will then go to the status phase and
send Busy Status back to the initiator.

Command queuing can be done only for initiators that
support Arbitration and Reselection ©phases, send an
Identify message after Selection, and allow disconnection.
Initiators that don't support these options will be handled
as follows: ,

In this case or if the command queue is full, the WREN 7
will allow itself to be selected and will accept the
command bytes for a new command. It will then go to the
Status phase and send Busy status to the initiator (see
Section 14.0). After a Command Complete message and going
to Bus Free phase, the WREN 7 will resume execution of its
current command. An initiator that received Busy status in
this manner will have to resend the command later in order
to have it executed.

A WREN 7 will not queue Reserve commands because of the
special considerations involved with gueuing these
commands. If an attempt is made to queue a Reserve Command,
the drive sends a Busy Status to the device attempting to
queue the Reserve Command. See section 14.2.1.8 describing
the Reserve command for further details.
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13.2

13.2.1
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(continued)

All commands that are queued will eventually be executed i
accordance with the WREN 7 priority scheme unless a har
Rnesetl, a roweir On Resel, our a DBus Device RKesei message i
received. In these cases, all queued commands will b
cleared and no status will be sent to the initiator.

COMMAND DESCRIPTOR BLOCK (CDB)

A request by an initiator to a WREN 7 1is performed b
sending a Command Descriptor Block (CDB) to the WREN 7. Fo
several commands, the request is accompanied by a list o
parameters sent during the Data Out phase. See the specifi
commands for detailed information.

The Command Descriptor Block always has an operation cod
as the first byte of the command. This is followed by
logical unit number, command parameters (if any)., and .
cocntrol byte.

For all commands, if there is an invalid parameter in th
Command Descriptor Block, the WREN 7 shall terminate th
command without altering the medium.

The Format description for the Command Descriptor Block a:
supported by the WREN 7 1is shown in Tables 13.2-1, 13.2-;
and 13.2-3.

Operation Code

The operation code (Table 13.2-1) of the Command descripto:
Block has a group code field and a command code field. Thi
three bit group code field provides for eight groups o
command codes. The five bit command code field provides foi
thirty two command codes in each group. Thus, a total of
256 possible operation codes exist. Operation codes ar«
defined in Section 14.

For the WREN 7 the group code specifies one of the
following groups:

Group O - Six byte commands (see Table 13.2-2).
Group 1 - Ten byte commands (see Table 13.2-3).
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TABLE 13.2-1. OPERATION CODE FORMAT FOR CDB

] BIT | 7 | 6 | 5] 4| 31 2] 1] 0 |
|IBYTE(S) | l | | | | | | |
] 0 | Group Code | Command Code |
| | | |

TABLE 13.2-2. TYPICAL COMMAND DESCRIPTOR BLOCK FOR SIX BYTE COMMANDS

] BIT | 7 | 6 | 5] 4] 3] 21 1] 0 |
|BYTE(S) | ] | I | I | | |
| 0 | Operation Code ]
| l |
i 1 [Logical Unit No. | Logical Block Address (if reg.) (MSB) |
l l 0 0 o] |
] 2 ] Logical Block Address (if required) |
| | |
| 3 | Logical Block Address (if required )(LSB) |
| | |
| 4 | Transfer Length (if required) |
| | |
| 5 | Control Byte |
[ | |

TABLE 13.2-3. TYPICAL COMMAND DESCRIPTOR BLOCK FOR TEN BYTE COMMANDS

] BIT | 7 | 6 | 5] 4| 3] 2] 1] 0 |
|BYTE(S) | | | | 1 | | |
| o] | Operation Code |
| | |
| 1 |Logical Unit No. | Reserved | Reladr ]
I I 0 0 of | |
| 2 | Logical Block Address(if required) (MSB) |
| | I
| 3 ] Logical Block Address (if required) ]
| | |
| 4 | Logical Block Address (if required) ]
| l |
] 5 ] Logical Block Address (if required) (LSB) |
| | |
| 6 | Reserved |
| | |
] 7 i Transfer Length (if required) (MSB) |
| | |
] 8 | Transfer Length (if required) (LSB) |
| | |
| s | Control Byte |
I | |
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13.2.2

13.2.3

(2855P)

Logical Unit Number (LUN)

The logical unit number (LUN) addresses one of up to eigh
physical devices or virtual devices attached to a target

M i am Ve 2weaTd T TIMT cmeccsl cea L men TIMTRT 7 I T aewma
LT WLy VALLAU LU LWHUSE LWL RN 7 LD aCi Ve

The LUN in the CDB 1is provided for systems that do no
implement the Identify Message. If an Identify message 1
sent to the WREN 7, the WREN 7 will use the LUN numbe
specified in this message. In this case, the WREN 7 shal
ignore the LUN specified within the command descripto
block.

The WREN 7 will reject commands which select an invalid LU
(except Request Sense and Inquiry) by requesting an
accepting the command bytes, then going tc Status phase an
sending Check Condition status. Note that the LUN is sen
in the LUN field of a CDB (if no Ildentify message has bee
received for. this selection) or by the LUN field of a
Identify message.

Request Sense commands selecting an 1invalid LUN wil
receive a Sense Data block with the Illegal Request Sens
Key and an Invalid LUN Error Code. Inquiry commands wil
return Inquiry Data with the Peripheral Device Type fiel
set to Logical Unit Not Present (7FH). Request Sense an
Inquiry commands will not send Check Condition status i
response to an invalid LUN selection.

Logical Block Address

The logical block address on logical units shall begin wit
block zero and be contiguous up to the last logical bloc
on that logical unit.

Group O command descriptor block contains a 21 bit logica
block address. Group 1 command descriptor blocks contain
32 bit logical block address.

The logical block concept implies that the initiator ha
been informed about the number of data bytes per logica
block. This may be done through the use of the Rea
Capacity command or the Mode Sense command, or input to th
initiator through keyboard or other means. The maximu
logical block address for WREN 7 which is accessible by th
Initiator is defined in the Read Capacity Data in sectio
14.2.2.1.
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13.2.4

13.2.5

13.2.6

(2855P)

Relative Address Bit

Relative addressing is a Technique useful in accessing
structured data in a uniform manner. Relative addressing is
only allowed when commands are linked. Details are given
with those commands that use this feature.

Transfer Length

The Transfer Length specifies the amount of data to be
transferred, usually the number of blocks. For several
commands the transfer length indicates the requested number
of bytes to be sent as defined in the command description.
For these commands the transfer 1length field may be
identified by a different name. See the following
descriptions and the 1individual command descriptions for
further information.

Commands that use one byte for Transfer Length allow up to
256 blocks of data to be transferred by one command. A
Transfer Length value of 1 to 255 indicates the number of
blocks that shall be transferred. A value of zero indicates
256 blocks.

Commands that use two bytes for Transfer Length allow up to
65,535 blocks of data to be transferred by one command. In
this case, a Transfer Length of zero indicates that no data
transfer shall take place. A value of 1 to 65,535 indicates
the number of blocks that shall be transferred.

For several commands more than two bytes are allocated for
Transfer Length. Refer to the specific command description
for further information.

The Transfer Length of the commands that are used to send a
list of parameters to a WREN 7 is called the Parameter List
Length. The Parameter List Length specifies the number of
bytes sent during the Data Out phase.

The Transfer Length of the commands used to return sense
data (e.g. Request Sense, Inguiry., Mode Sense, etc) to an
initiator 1is called the Allocation Length. The Allocation
Length specifies the number of bytes that the initiator has
allocated for returned data. The WREN 7 shall terminate the
Data In phase when 2Allocation Length bytes have been
transferred or when all available data have been
transferred to the initiator, whichever 1is 1less. The
Request Sense command is an exception. An Allocation Length
of zero indicates four bytes are to be transferred, not
zero. See Mode Sense and Mode Select commands.

Control Byte

Must be all zeros except the Flag and Link bits. WREN 7
supports the Flag and Link bit functions.
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TABLE 13.2.6-1. CONTROL BYTE
(Table 6-4 in SCSI Spec)
I BIT | 7 1 6 | 5] 4] 3 21 1] 0 |
IBYTE(S) | l ] | ] | | | |
| LAST i i i | | ] | FLAG*| LINK* |
] ] 0 | 0] 0l 0] 0} 0|0 or 1} 0 or 1 |
| | ] ] ] | l |

*BIT DESCRIPTION

1 Flag bit - If the 1ink bit is zero, then the flag bit shall be set to ze
the 1ink bit is one, and if the command terminates successfully, the targei
send LINKED COMMAND COMPLETE message if the flag bit is zero and send
COMMAND COMPLETE (WITH FLAG) message if the flag bit is one. Typically, tt
is used to cause an interrupt in the initiator between linked commands.

0 Link bit - This bit is set to one to indicate that the initiator desi
automatic 1link to the next command upon successful completion of the ¢
command. Implementation of linked commands is optional. If the 1ink bit i
upon successfui termination of the command, the target shall return INTERM
status and shall then send one of the two messages defined by the fl.
(above).

13.3 COMMAND EXAMPLES
13.3.1 Single Command Example

A typical operation on the SCSI bus is likely to include .
single Read command to a peripheral device such as the WRE]
7. This operation is described in detail starting with
request from the initiator. This example assumes that n«
malfunctions or errors occur and is illustrated in Figur:«
13.3-1.

The initiator has active pointers and a set of store«
pointers representing active disconnected SCSI devices (a1
initiator without disconnect capability does not require
stored pointers). The initiator sets up the active pointers
for the operation requested, arbitrates for the SCSI bus,
and selects the WREN 7. Once this process is completed, the
WREN 7 assumes control of the operation.

The WREN 7 obtains the command from the initiator (in this
case. a Read command). The WREN 7 interprets the command
and executes it. For this command, the WREN 7 reads the
requested data from the Disc Media and sends this data tc
the 1initiator. After sending the read data to the
initiator, the WREN 7 sends a status byte to the initiator.
To end the operation, the WREN 7 sends a Command Complete
message to the initiator and then goes to the Bus Free
state.
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13.3.1 (continued)
IB | | Al ISEL | |cMD | | D | | s8] [Msc|] | B]
{U | | R| | [ I 1 al] | Tj | In|l | U]
s | | B [(no | |Read] | T | | & | [ | s
| l-==>] I|--->|ATN)|->|08H |[->| A |->| T|-->|cMD|->]| |
|F | | T| | || I | | Ul [co-1 | F|
IR | I [ P I 1111 | s] IMP | | R]
IE | I | I S A N | | | E}
lE_| 11 | I I ol | [_El

FIGURE 13.3-1. SINGLE COMMAND EXAMPLE
13.3.2 Disconnect Example

In the single command example, the length of time
necessary to obtain the data may require a time consuming
physical seek. In order to improve system throughput, the
WREN 7 may disconnect from the initiator, freeing the
SCSI bus to allow other requests to be sent to other SCSI
devices. To do this, the initiator must be reselectable
and capable of restoring the pointers upon reconnection.
The WREN 7 is capable of arbitrating for the SCSI bus and
reselecting the initiator. See Figure 13.3-2.

After the WREN 7 has received the Read command (and has
determined that there will be a delay), it disconnects by
sending a Disconnect message and releasing BSY (goes to
BUS Free state).

When the data 1is ready to be transferred, the WREN 7
reconnects to the initiator, the initiator restores the
pointers to their most recently saved values (which, in
this case, are the 1initial values) and the WREN 7
continues (as in the single command example) to finish

the operation. The initiator recognizes that the
operation is complete when a Command Complete message is
received.

If the WREN 7 wishes to disconnect after transferring
part of the data (e.g. while «crossing a cylinder
boundary), it may do so by sending a Save Data Pointer
message and a Disconnect message to the initiator and
then disconnecting. When reconnection is completed, the
current data pointer is restored to its value immediately
before the Save Data Pointer message.

On those occasions when an error or exception condition
occurs and the WREN 7 elects to repeat the information
transfer, the WREN 7 may repeat the transfer by issuing a
Restore Pointers message or by disconnecting without
issuing a Save Data Pointer message. When reconnection is
completed, the most recently saved pointer values are
restored.
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13.4

TIMING EXAMPLES

Times (TO0 through T35) necessary to define performance
are 1listed 1in Table 13.5-1. Timing waveforms to define
these times are illustrated in Tables 13.4-1 through
13.4-15.

TABLE 13.4-1. ARBITRATION, SELECTION (NO ATN), AND COMMAND PHASE

(2855P)

BUS O - ,
o7 , —K_INIT_ID er&mzsm

-SEL

o

-BUSY

-1/0

-C/D 1

-REQ

— e e ] e et e wihee froir e e f s e f — s s R e Ll .

— s v pmse] o m—— ] —— — el e e e e e e e e e e

!
-——1-
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TABLE 13.4-2. ARBITRATION, SELECTION (WITH ATN), AND MESSAGE OUT

BUS ©

0

~ATN

1

|

|

|

o |

-SEL |
I

i

o
-BUSY
1

0

~1/0

-MSG 1

-C/D 1

— s ener e [ e e e e e e af e e e e ——— e e — ——— .

-
o .
i—————“———'r—-———ﬁ-“‘—_—-—-—“——-———;——-—aw

TO3 =
.Le—e—F———-T33
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TABLE 13.4-3. IDENTIFY MSG OUT TO COMMAND PHASE

Bus 0

0-7 ; —< IDENT MSG *>

0
~ATN _J
1

0
-SEL

o]
-Busy
i

-1/0

-MSG

!
f
l
l
{
l
l
!
|
r
l
I
l
l
l
|
|
l

-REC l |
1

!

o e = e fe e e e e e e e e e e e e o e e el

-ACK

N

o+ ——]
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COMMAND DESCRIPTOR BLOCK TRANSFER

TABLE 13.4-4.

BUS ©
0-7
-ATN
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-REQ

~ACK
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TABLE 13.4-5. COMMAND PHASE, STATUS PHASE,
COMMAND COMPLETE MSG AND BUS FREE

8uUs O

o-7 | ——<LAST BYTEX STATUS >—<cMD coMPL>—

!

o

~-ATN

-SEL

-BUSY

l
l
]
l
[
l
I
l

~-1/0

L

-MSG

I
l
I
1
l
t
I
|
i
!
l
l
I
-c/d |
L

I
!
I
I
l
!
l
l
l
!
l
|
I
!
!

l
|
[
l
|

8
[0

b Rk B ey

b
b
T

TOS

— —— m——— o— ot ofe v —
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TABLE 13.4-6. LAST COMMAND BYTE, DISCONNECT MSG,
BUS FREE, AND RESELECT

Bus ¢©

6-7
 —<tAsT BYTE >—< DISCON }——-@

<
-ATN

-MsG

-C/D

—fe e [ o e — o] —

-REQ

|

|

I

}

I

I

i

|

|

-1/0 I
’ I
I

I

|

]

I

!

-ACK

!
I
|
- T10
N
o -

I
I
i
i
]
l
!
l
|
|
l
l
|
|
I
T

NOTE: To measure T1ll, there must be no other device contending for
the SCSI BUS.
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RESELECTION AND MESSAGE IN

ARBITRATION,

TABLE 13.4-7.

IDENT
MC

D

TARGET & INIT

TARGET iDX

— e e rf e ——n oy
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STATUS PHASE,

RESELECT IDENTIFY MSG,
COMMAND COMPLETE MSG AND BUS FREE

TABLE 13.4-8.

BUS ©
o-7

T R S CX S

1

o

=ATN

1

-SEL
-BUSY

-REQ

e —

=ACK

-108-~
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TABLE 13.4-9. LAST COMMAND BYTE TO DATA IN PHASE

BU7 (o) ) e
© 1 -—_‘—<LAST BYTE> { IST BYTE )———

O
-ATN

1

(o]
-SEL

1

(o)
-Busy

1

-1/0

-MSG

|
]
|
|
i
!
|
|
f
i
|
!
f
|
|
-c/D |
i

I
i
l
l
!
l
!
l
f
l
|
I
|
.
!
l
!
I
!

-REC

 JC PR S

-ACK

0

|

TO6

-
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TABLE 13.4-10. LAST COMMAND BYTE TO DATA OUT PHASE

211 [a)
- - pr————————

-7 1——<LAST"BYTE\/ ' ¢ IST BYTE >—

9]

-ATN
1
0
~SEL

I -

c
-BUSY
1

(@]

-MsG

-C/D

-REQ

| |
i ]
| I
I |
! f
I |
| l
! [
| i
| !
! |
-1/¢ | |
I |
| |
| I
| I
l I
| I
I {
| I
| I
T I

-ACK

|

— }

1 . | I
| |

]-a———m'{. TO8 ———»1
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TABLE 13.4-11. RESELECT IDENTIFY MSG TO DATA IN PHASE

BUS ©

o-7 : IDENT MS€> 1ST BYTE

-MSCG

— e ] — e ] e e e e e oo e e v e e s e

-REQ

|

- T16
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TABLE 13.4-12. DATA IN BLOCK TRANSFER

BUS O© :
o=7 12ND aYTE >4 LAST BYTE >——
o | I . I
-ATN ] ] |
! I | |
0 | ! .
-SEL ' | | ]
- I | |
susy " I I |
1 ] ! g5
| | |
170 o_ I l !
e | | o
o I I . |
-MSG 1 | |
T— I |
o ] | Pl
IO I I
I l I
0 S FS——
-REQ
o I | | R
-ACK I I -I"_J—r— .
R ]
S N R
: I N :
e R I R
i k=130
R I
180~ Fo]  |eTas
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DATA OUT BLOCK TRANSFER

TABLE 13.4-13.

o v
i _--'—<ZND BYTEMAST BYTE>———

— — —— o]

— . e ]

—— — —— — —— t——— — ——
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TABLE 13.4-14. ©LAST DATA BYTE, SAVE POINTER MSG,
AND DISCONNECT MSG

BUS ©

0-7 '
| LAST BYTE >—< SAVE PTR >—< DISCON }—-———

o]
~ATN

a4 am
=i/

)
-MsG

I
I
I
I
I
I
!
I
I
|
I
I
|

o} —
-C/D

| !
] I
I l
! !
I I
I I
I I
| I
I I
| |
I I
I |
| !
| I
] |
I |

-ACK

I

I

I
_I-__

I

I

|

3

‘T

|

I

I

I

I

-q—b-}—TIO

i
i
e

120 ——i-d—b{
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TABLE 13.4-15. DATA IN PHASE, STATUS PHASE,
COMMAND COMPLETE MSG, AND BUS FREE

A e S
{ LAST BYTE STATUS >—<cMD COMPL>
o

(o]

-ATN
i

0

-SEL
1

-C/0

| |
{ | |
l | I
i ] [
| | l
| l l
1 | I
| : 1

| l 1 |
o | | |
| ] |
r 1 |
i ! l
| | i
| | |
! ! |
| l |

~-REO l
i

-ACK

U
i
1

— e be e ma ol a—— o
...1-—.—..—-—-..

¢
1
T
X
LR
K
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13.5 WREN 7 SCSI TIMING

TABLE 13.5-1. WREN 7 SCSI TIMING

DESCRIPTION

Target Select Time (no Arbitration)
Target Select Time {with Arbitration)

Target Select to Command

Target Select to MSG Out

Identify MSG To Command

Command to Status

Command to Data (para. In)

Command t¢ Data {para. Qut)

Command to Data (Write to Data Buffer)
Command to Disconnect MSG

Disconnect MSG to Bus Free

Disconnect to Arbitration (for Reselect)
This measures disconnected CMD overhead.
Target win Arbitration (for Reselect)
Arbitration to Reselect

Reselect to Identify MSG In

Reselect Identify MSG to Status

Reselect Identify MSG to Data (media)
Data to Status

Status to Command Complete MSG

Command Complete MSG to Bus Free

Data to Save Data Pointer MSG

Save Data Pointer MSG to Disconnect MSG
Command Byte Transfer

Next Command Byte Access

tIAVI AN
WHAVYLT VRN

1IAVMIF AN
rAYLI UNM

Asynchronous Data Transfer Characteristics:

Data In Byte Transfer (parameter)
Data Out Byte Transfer (parameter)
Next Data In Byte Access (parameter)

(2855P)

SYMBOL TABLE  TYPICAL
TOO N/A <1 ps
HH 13.4-1 <1 us

13.4-2
T02 13.4-1 <1 ps
T03 13.4-2 <1 pus
T04 13.4-3 <1 ps
T05 13.4-5 Command
T06 13.4-9 Command
T07 13.4-10 Command
T08 13.4-10 <400 us
TO9 13.4-6 Command
T10 13.4-6, <1 us
IV~ 1%
™ 13.4-6 Command
T2 13.4-7 <5 us
T13 13.4-7 <4 ps
T4 13.4-7 <2 us
T15 13.4-8 <100 ps
T16 13.4-11 Command
7 13.4-15 Command
T18 13.4-5,8,15 <1 us
T19 13.4-5,8,15 <1 ps
T20 13.4-14 <175 ps
T21 13.4-14 <2 pus
T22 13.4-4 <0.06 ps
T23 13.4-4 <0.7 ps
T24 13.4-12 <0.06 us
T25 13.4-13 <0.06 us
T26 13.4-12 <0.7 ps
-116-
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TABLE 13.5-1. WREN 7 SCSI TIMING (continued)

WAVEFORM WAVEFORM
DESCRIPTION SYMBOL TABLE TYPICAL MAX

Asynchronous Data Transfer Characteristics: (continued)

Next Data Out Byte Access (Parameter) 727 13.4-13 <0.7 us 1.0 us
Data In Byte Transfer (media)[1] T28 13.4-12 <60 ns 100 ns
Data Out Byte Transfer (media)[1] T29 13.4-13 <60 ns 100 ns
Next Data In Byte access (media)[1] T30 13.4-12 <700 ns 1.0 us
Next Data Out Byte access (media)[1] 731 13.4-13 <700 ns 1.0 us
MSG IN Byte Transfer T32 13.4-5,17 <0.06-pus 0.1 us
13.4-8,14,15
MSG OUT Byte Transfer T33 13.4-2 <0.06 us 0.1 ps
STATUS Byte Transfer T34 13.4-5,8 <0.06 us 0.1 us
13.4-15

*Synchronous Data Transfer Characteristics:

Request Signal Transfer Period [2] - - - 1.0 us

[1] Maximum SCSI asynchronous interface transfer rate is 2.0
MB/second. Therefore, the, minimum time between two leading
edges of Request is 500 ns.

[2] Synchronous Transfer Period is determined by negotiations between
an Initiator and a Drive. The Drive is capable of setting periods
between 212 ns and 1000 ns in 40 to 44 ns increments. See also
section 12.1.5.2 and 12.5.4.

*Subject to change.
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14.0

14.1

14.1.1

(2855P)

COMMAND DESCRIPTIONS

Two types of commands are supported by the WREN 7: command
for all devices; and commands for direct access devices. I;
€achi UL LthnesSe CalLegoulics LLE WADN 7 SUppuUiis OLly GLoup i
and Group 1 commands.

COMMAND DESCRIPTIONS FOR ALL DEVICE TYPES

Group O Commands for All Device Types

The WREN 7 implements the following Group O commands whic]
are applicable for all device types. See Table 14.1.1-1.
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TABLE 14.1.1-1. GROUP 0 COMMANDS FOR ALL DEVICE TYPES

COMMAND APPLICABLE
OP CODE* COMMAND NAME SECTION
00H Test Unit Ready 14.1.1.1
03H Request Sense 14.1.1.2
12H Inquiry 14.1.1.3
1CH Receive Diag. 14.1.1.5
Results
1DH Send Diagnostic 14.1.1.6

*Byte 0 of Command Descriptor Block.
14.1.1.1 Test Unit Ready (OOH)

TABLE 14.1.1-2. TEST UNIT READY COMMAND

7 | 6 | 5] 4] 3] 2] 1] 0

| BIT | |
|BYTE(S) | | | | | l 1 | |
| 0 | 0 0 0 0 ) 0 0 0 |
| | |
i 1 | LOGICAL UNIT NO. | I
| | 0 0 0l ) 0 0 0 ) |
| | | |
| 2 | 0 0 0 0 0 0 0 0 |
l | . |
| 3 | ) 0 0 0 () 0 0 0 |
| L |
! 4 | o} 0 0 0 0 0 o] 0 |
| | |
| 5 | | FLAG| LINK l
| | 0 0 0 0 0 (o] | I

The Test Unit Ready command provides a means to verify
the logical unit 1is ready. This is not a request for a
self test. if the logical unit would accept an
appropriate medium access command without returning check
condition status, the WREN 7 will return a Good status.
For WREN 7, the only valid Logical Unit Number 1is =zero.
See Table 14.1.1-2 for proper format.

If the logical unit cannot become operational or is in a
state such that an initiator action 1is required (e.g.
Start Unit Command) to make the unit ready. the target
shall return Check COndition status with Sense Key of Not
Ready.
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14.1.1.2 Request Sense Command (03H)

TABLE 14.1.1-3. REQUEST SENSE COMMAND
| BIT | 7 | 6 | 51 4] 3] 2] 1] 0
|IBYTE(S) | | | | 1 i |
| 0 ] 0 0] 0 0 (4] (0] 1 1
| |
| 1 | LOGICAL UNIT NO. | l
| | 0 (o] 0] o] 0 0 o] 0 ]
| | | 1
| 2 ] 0 0] 0 0 0 0 (6] 0 !
| ] |
| 3 | 0 () 0 0 o 0 o 0 I
] ! !
i 4 | ALLOCATION LENGTH IN BYTES |
i | |
| 5 | 1
[ 1 |
i 1 |

(

FLAG| LINK
i
1

~n s ~ ~ ~ ~
\J v U A\ L\ J

2855P)

The Regquest Sense command (TABLE 14.1.1-3) requests that
the WREN 7 transfer sense data to the initiator in the
format shown in Table 14.1.1-4. The sense data shall be
valid for a Check Condition status returned on the prio:
command. This sense data shall be preserved by the WREN °
for the 1initiator until retrieval is requested by the
initiator sending the Request Sense command or until the
receipt of any other command for the same logical unit
from the initiator that issued the command resulting ir
the Check Condition status. Sense data shall be cleared
upon receipt of any subsequent command to the 1logical
unit from the initiator receiving the Check Conditior
status.

If a WREN 7 sends a Check Condition status as a response¢
to a Request Sense command being in error, it shall do s«
only if the error was a fatal error. For example:

1. The WREN 7 receives a nonzero reserved bit in the
command descriptor block.

2. An unrecovered parity error occurs on the Data Bus.
3. A WREN 7 malfunction prevents return of sense data.
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14.1.1.2

(2855P)

(continued)

Following a fatal error on a Request Sense command, sense
data may be invalid.

If any nonfatal error occurs during execution of Request
Sense, the WREN 7 shall return sense data with Good
status.

The Allocation Length 1in byte four of the command
specifies the number of bytes the initiator has allocated
for returned sense data. The Allocation Length should
always be at 1least 18 bytes for WREN 7 devices for the
initiator to receive all of the WREN 7 sense data. Any
other value indicates the maximum number of bytes that
shall be transferred. The WREN 7 shall terminate the Data
In phase when allocation length bytes have Dbeen
transferred or when all available sense data have been
transferred to the initiator, which ever is less. If the
Allocation Length is zero, the WREN 7 will return 4 bytes
of sense data in Extended Sense Data Format. The WREN 7
always returns sense data in the Extended Sense Data
Format.

Extended Sense Data Format

WREN 7 1is capable of sending 18 bytes of extended sense
data, and will send 18 bytes if the Allocation Length of
the Request Sense Command is equal to or greater than 18
bytes (otherwise, the number of bytes specified by the
Allocation Length will be sent). The Extended Sense Data
Format 1is summarized 1in Table 14.1.1-4. Numbers in
parentheses in the sense data are references to notes
following the table. A "1" or a "O" means the data bit
will always be 1logic 1 or 1logic 0, respectively, when
sent by a WREN 7. :
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TABLE 14.1.1-4.

WREN 7 EXTENDED SENSE DATA SUMMARY

] BIT | 7 |6 |5 |4 |3 |2 |1 }|o0

in'fm i i i i i i i i

] 0 |VALID | 1 1 1 | o 0 0 0

] |BIT (1) |ERROR CLASS | (3)

: i { (2) |

] | 0 0 0 0 0 0 0 0

] 1 ] SEGMENT NUMBER (4)

______________ f = e e e
| | 0 |l o o | o |

| 2 |FILEMARK |EOM |ILI | | SENSE KEY (8)

i i (5) 1(6) 1(7) | |

| 3 | INFORMATION BYTE (MSB) (9)

! 4 ! : :

| 5 i : :

] 6 | INFORMATION BYTE (LSB) (9)

e | o m e oo
| 7 ] ADDITIONAL SENSE LENGTH - (10)

| —mmmmm e | o e
I 8 |

] 9 | Bytes 8 - 11 are Reserved.

| 10 | Will be all zeros.

| 11 |

e I O
| 12 i SENSE CODE (11)

| mmmm e e oo m oo e
] 13 i RESERVED (All Zeros)

- | oo oo o e e
] 14 ] FRU CODE (12)

[ — | = e e e e e e
| 15 | FPV |IC/D | O | 0 |BPV | BIT POINTER (17)

= { (13) 1(14) ] | [(16)]

| le6 ] FIELD POINTER (MSB) (15)

| 17 ] FIELD POINTER (LSB) (15)

e | m e e e
| 18~-n ] PRODUCT UNIQUE SENSE DATA (18)

(2855P)
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TABLE 14.1.1-4. WREN 7 EXTENDED SENSE DATA SUMMARY (continued)

(2855P)

NOTES:

(1)

(2)

(3)

(4)
(5)
(6)
(7)

(8)

(9)

(10)

(11)

Valid Bit - "1" if the Information Bytes (Bytes 3-6)
are valid, "o" if not valiad.

Error Class - "111" (7) 1indicates Extended Sense is
being used here.

"0000" specifies the Extended Sense Data Format. Byte
12 has error codes for Extended Sense.

Segment Number - Always Zeros
Filemark - Always "O" for WREN 7.
EOM - End of medium indicator. Always "O" for WREN 7.

ILI - 1Incorrect Length 1Indicator. The requested
(previous command) block of data did not match the
logical block length of the data on the medium.

Sense Key - Indicates nine (for WREN 7) general error
categories. These are 1listed in Table 14.1.1-5. The
code given in byte 12 provides additional clarifi-
cation of errors. See also note 15 below for related
information.

If the valid bit is a 1, the Information Bytes will
contain the unsigned Logical Block Address associated
with the Sense Key. Unless otherwise specified, the
Information Bytes will contain the address of the
current 1logical block. For example, if the Sense Key
is Medium Error, it will be the Logical Block Address
of the failed block.

Additional Length - Specifies additional sense bytes
are to follow. This is 1limited to a maximum of 10
(decimal) additional bytes. If the Allocation 1length
of the Command Descriptor Block 1is too small to
transfer all of the additional sense bytes, the
additional sense length is not adjusted to reflect the
truncation.

Sense Code - Provides additional clarification of

errors whenever Sense Key 1is wvalid. Error code
definitions are in Table 14.1.1-6.
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TABLE 14.1.1-4. WREN 7 EXTENDED SENSE DATA SUMMARY (continued)

14.1.1.2

(2855P)

NOTES: (continued)

(14)

~
[
()]
N?

(16)

(17)

(18)

FRU (rFlela Replaceable unit) Ccode - Detined tor Fiel
Maintenance personnel only.

FPV (Field Pointer Valid) bit - When set to one
indicates that the C/D bit and bytes 16 and 17 ar
valid. When zero, ignore these fields.

C/D Bit - Command/Data bit, when set to one, indicate
that the value reported in the field pointer bytes i
the CDB's byte number for which an Illegal Reques
Sense Key was issued. When set to zero, it indicate
that the value reported in the field pointer bytes i
the byte number in the data phase for which an Illega
Request Sense Key was issued. See also Note 15.

ield Pointer (MSB) Refer to Table 14.1.1-5 for detail:

ield Pointer (LSB) on the Illegal Request Sense Ke
description. The 1Illegal Reques’
extended sense report uses the 1i
bit Field Pointer to point to th
first byte in a Command Descripto:
Block or associated data bloc]
where an 1illegal parameter wa:
detected, causing the Illega.
Request Sense Key.

m hy

BPV - Bit Pointer Valid Bit, when set to one.
indicates that the Bit Pointer field is valiad.
Bit Pointer Field - Indicates which bit of the byt«

indicated by the Field Pointer caused the 1Illega:
Request Sense Key. A value of 7 indicates the leftmos?
bit and zero indicates the rightmost bit.

Not presently used by the WREN 7.

continued

Table 14.1.1-5 lists the Sense Keys in the extended senss
data format that are used by the WREN 7.
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14.1.1.2 {(continued)

TABLE 14.1.1-5. APPLICABLE WREN 7 SENSE KEYS

SENSE KEY DESCRIPTION

OH

TH

2H

3H

4H

5H

6H

TH

BH

DH

EH

(2855P)

No Sense - Indicates there is no specific Sense Key information to be
reported for the WREN 7. This would be the case for a successful command.

Recovered Error - Indicates the last command completed successfully with
some recovery action performed by the WREN 7. NOTE: For some Mode
settings, the last command may have terminated before completing.

Not Ready - Indicates the logical unit addressed cannot be accessed.
Operator intervention may be required to correct this condition.

Medium Error - Indicates the command terminated with a nonrecovered
error condition, probably caused by a flaw in the medium or an error in
the recorded data.

Hardware Error - Indicates the WREN 7 detected a nonrecoverable hardware
failure while performing the command or during a self test. This
includes SCSI interface parity error, controller failure, device
failure, etc.

I1legal Request - Indicates an 1illegal parameter in the command
descriptor block or in the additional parameters supplied as data for
some commands (Format Unit, Mode Select, etc). If the WREN 7 detects an
invalid parameter in the Command Descriptor Block, it shall terminate
the command without altering the medium. If the WREN 7 detects an
invalid parameter in the additional parameters supplied as data, the
WREN 7 may have already altered the medium.

Unit Attention - Indicates the WREN 7 may have been reset. See Paragraph
13.1.3 for more detailed information about the Unit Attention Condition.

Data Protect - Indicates that a command that reads or writes the medium
was attempted on a block that is protected from this operation. The read
or write operation is not performed.

Aborted Command - Indicates the WREN 7 aborted the command. The
initiator may be able to recover by trying the command again.

Volume Overflow - Indicates a buffered peripheral device has reached the
end of medium and data remains in the buffer that has not been written
to the medium.

Miscompare - Indicates that the source data did not match the data read
from the medium.
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14.1.1.2 (continued)

TABLE 14.1.1-6. DIRECT ACCESS DEVICES, ADDITIONAL SENSE ERROR CODES

ERROR OTHER SENSE KEYS MAY APPLY TO

CODE DESCRIPTION ADDITIONAL SENSE CODES.

00 No additional information No Sense

01 No Index/Address Mark Hardware error
Found signal

02 No Seek Complete Hardware error

03 Write Fault Hardware Error or Recovered Err

04 Drive not ready Not Ready or Recovered Error

08 Logical Unit communication Hardware error or Recovered Err
failure

o9 Track Following error Hardware error or Recovered Err

10 ID CRC or ECC erro Hardware Error or Medium error .

Recovered Error

11 Unrecovered Read error Medium error or Recovered error

12 No Address Mark (byte sync Medium error or Recovered error
byte) found in ID field

13 No Address Mark (byte sync Medium error or Recovered error
byte) found in Data Field

14 No record found Medium error or Recovered error

15 Seek Positioning error Hardware error or Medium error

Recovered error
17 Recovered Read data with Recovered error

target's Read retries
(not with ECC)
18 Recovered Read data with Recovered error
target's ECC correction
(not with retries)

19 Defect List error Medium error

1A Parameter overrun Illegal request

1B Synchronous transfer error Hardware error

1C Primary Defect List not Medium error
found

1D Compare error Miscompare
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14.1.1.2 (continued)

TABLE 14.1.1-6. DIRECT ACCESS DEVICES, ADDITIONAL SENSE ERROR CODES

(continued)
MOST PROBABLE RELATED
SENSE KEYS. OTHER
SENSE KEYS MAY APPLY
ERROR TO ADDITIONAL SENSE
CODE DESCRIPTION CODES.
20 Invalid Command Operation Code Illegal Request
21 Illegal Logical Block Address. Address Illegal Request
greater than the LBA returned by the
Read Capacity data with PMI bit not
set in CDB.
22 Illegal function for device type Illegal Reguest
24 Illegal use of bit of byte in CDB Illegal Request
25 Invalid LUN Illegal Request
26 Invalid field in parameter list Illegal Request
27 Write Protected Data Protect
29 Power On or Reset or Bus Device Reset Unit Attention
2A Mode Select Parameters changed by Unit Attention
another initiator
2B Firmware has been downloaded Unit Attention
31 Medium Format corrupted Medium error
32 No Spare Defect Locations Available Medium error
40 RAM failure Hardware error
41 Data Path diagnostic failure Hardware error
42 Power On diagnostic failure Hardware error
43 Message Reject Error Aborted Command
44 Internal controller error Hardware error or
Not Ready
Recovered error
45 Selection/Reselection failure Aborted Command
47 SCSI interface bus parity error Hardware error
48 Initiator detected error Aborted Command
49 Inappropriate/illegal message Aborted Command
80
thru Product Unique Error Codes
FF
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14.1.1.3 Inquiry Command (12H)

TABLE 14.1.1-7. INQUIRY COMMAND

|  BIT | 71 6| 5] 4| 3] 2| 1] 0 |
IBYTE(S) | | | | | | l | I
I 0 i 0 ) 0 1 ) 0 1 0 |
i [ |
| 1 | LOGICAL UNIT NO. | |
| | 0 ) ol 0 0 0 0 0 |
| | | I
| 2 | 0 0 0 ) ) 0 0 0 |
| I I
I 3 | 0 0 0 0 0 0 0 0 |
i i i
I a | ALLOCATION LENGTH IN BYTES |
| | |
! 5 | | FLAG|] LINK I
| I 0 0 0 0 0 0j i i
| 1 | I |

The Inquiry command (Table 14.1.1-7) requests that
information regarding parameters of the WREN 7 be sent to
the initiator.

The Allocation Length specifies the number of bytes the
initiator has allocated for returned 1Inquiry data. An
Allocation Length of zero indicates that no Inquiry data
shall be transferred. This condition shall not Dbe
considered as an error. Any other value indicates the
maximum number of bytes that shall be transferred. The WREN
7 shall terminate the Data In phase when Allocation Length
bytes have been transferred or when all available Inquiry
data have been transferred to the initiator, whichever is
less. The Initiator should have an allocation length of 96
bytes minimum in order to receive all of the WREN 7 Inquiry
Data.

A Check Condition status shall be reported only when the
WREN 7 cannot return the requested Inquiry data. Inquiry
Data may be returned even though the WREN 7 is not ready
for other commands (i.e. prior to receiving a Start Unit
command if the WREN 7 is configured to require a Start Unit

e avadaw

command to start the spindle motor).
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14.1.1.3 (continued)
If an Inquiry command is received from an initiator with a
pending Unit Attention Condition (before the WREN 7 reports
Check Condition status), the WREN 7 shall perform the
Inquiry command and shall not clear the Unit Attention
Condition.
The Inquiry data (Table 14.1.1-8) contains a five byte
header, followed by the vendor unique parameters, if any.
The Inquiry command is implemented with the following WREN
7 drive specific parameters:
The initiator should allocate 96 bytes of ingquiry data. The
Inquiry command format is shown in Table 14.1.1-7. Inquiry
data returned by the WREN 7 to the initiator is summarized
in Table 14.1.1-8 and 14.1.1-9.
TABLE 14.1.1-8. INQUIRY DATA SUMMARY
| BIT | 7 | 6| 5| 4} 3} 2] 1] 0 |
IBYTE(S) | | I I | | | i l
| O ] DEVICE TYPE |
| | (O0H or 7FH-LUN NOT PRESENT) |
| 1 | BRMB | DEVICE TYPE QUALIFIER ]
! |__o | (OO0H) I
| 2 | IS0 | ECMA VERSION ] ANSI VERSION ]
| | VERSION ] ] ]
| | (OH) I (OH) 1 e I
| 3 ] 0 | ol 0] o]| RESPONSE DATA FORMAT (1H) ]
[ | | ] | 1 |
| 4 | ADDITIONAL LENGTH |
I | |

(5BH)

(2855P)

Device Type: OOH indicates a Direct Access Device

(i.e., Magnetic Disc)

7FH indicates the Requested LUN is not present.
RMB: OH indicates the medium is not removable.
Device Type OQualifier: OOH indicates this field is not
supported.
ISO Version: OH indicates the WREN 7 does not claim
compliance to the ISO version.
ECMA Version: OH indicates the WREN 7 does not claim
compliance to the ECMA version.
ANSI Version: 1H indicates compliance to the first release
of the ANSI SCSI Standard (i.e. ANSI X3.131-1986)
Response Data Format: 1H 1indicates the format of the
additional inquiry data (bytes 5-95) is compatible to the
Common Command Set (CCS) definition.
Additional Length: 5Bh specifies the length of additional
inquiry data. If the allocation length in the CDB is too
small to transfer all of the Inquiry Data, this additional
length shall not be adjusted to reflect the truncation.
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TABLE 14.1.1-8. INQUIRY DATA SUMMARY (continued)

COMMON COMMAND SET PARAMETERS
| 5 | RESERVED (12H)
i o i REOSERVED (00
| 7 | RESERVED (0OOH)
| 8 | VENDOR IDENTIFICATION: ASCII ‘'I' (49H) [1]
| 9 | VENDOR IDENTIFICATION: ASCII *'M" (4DH)
] 10 | VENDOR IDENTIFICATION: ASCII ‘P" (50H)
| 11 | VENDOR IDENTIFICATION: ASCII "R" (52 H)
| 12 i VENDOR IDENTIFICATION: ASCII "I" (49 H)
| 13 | VENDOR IDENTIFICATION: ASCII "M" (4D H)
| 14 | VENDOR IDENTIFICATION: ASCII "I" (49 H)
| 15 ] VENDOR IDENTIFICATION: ASCII "s" (53 H)
| 16 | PRODUCT IDENTIFICATION: ASCII '9' (39H)
117 ! PRCDUCT IDENTIFICATION: ASCII '4! (34H)
| 18 | PRODUCT IDENTIFICATION: ASCII 'é6' (36H)
| 19 | PRODUCT IDENTIFICATION: ASCII 'O (30H)
| 20 ] PRODUCT IDENTIFICATION: ASCII '1l‘ (31H)
| 21 i PRCDUCT IDENTIFICATICON: ASCII '- (2DH)
| 22 ] PRODUCT IDENTIFICATION: ASCII [2] [MSB]
| 23 | PRODUCT IDENTIFICATION: ASCII [2] [LSB]
| 24 l PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 25 ] PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 26 | PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 27 | PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 28 | PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 29 | PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 30 | PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 31 | PRODUCT IDENTIFICATION: ASCII "BLANK" (20H)
| 32 | REVISION LEVEL: ASCII FIRMWARE VERSION NO.
| 33 | REVISION LEVEL: ASCII FIRMWARE VERSION NO.
| 3¢ | REVISION LEVEL: ASCII FIRMWARE VERSION NO.
| 35 ] REVISION LEVEL: ASCII FIRMWARE VERSION NO.
| 36 | DRIVE SERIAL NUMBER: ASCII SERIAL NO.
| 37 ] DRIVE SERIAL NUMBER: ASCII SERIAL NO.
| 38 | DRIVE SERIAL NUMBER: ASCII SERIAL NO.
| 39 ] DRIVE SERIAL NUMBER: ASCII SERIAL NO.
| 40 | DRIVE SERIAL NUMBER: ASCII1 SERIAL NO.
| 41 | DRIVE SERIAL NUMBER: ASCII SERIAL NO.
| a2 | DRIVE SERIAL NUMBER: ASCII SERIAL NO.
| 43 | DRIVE SERIAL NUMBER: ASCII SERIAL NO.
| a4 | 'COPYRIGHT (c) 1990
| thru | ' Seagate All Rights Reserved ‘'
| 95 ] 4 ASCII DIGITS (Variable)
l I

[1] sCSI Data fields shall have the most significant byte returned
first with no leading spaces as shown.

{Z2] The dash number representing the drive configuration is
given in Table 14.1.1-9.

(2855P) -130-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-C

TABLE 14.1.1-9. INQUIRY DATA BYTEs 22 & 23, DRIVE MODEL DASH NUMBER

BYTES 22, 23 DRIVE CONFIGURATION
15 15 Headed Drive
13 13 Headed Drive
Blank (20H) Number of Heads not yet known.

The drive spindle motor not yet
up to speed and ready.

14.1.1.4 Copy Command (18H)

Not Implemented. If received the WREN 7 will send a "Check
Condition" status and a Sense Key of "Illegal Request".

14.1.1.5 Receive Diagnostic Results Command (1CH)

TABLE 14.1.1-10. RECEIVE DIAGNOSTIC RESULTS COMMAND

|  BIT | 7 ] 6 | 5] 4 | 31 2] 1| ) I
|IBYTE(S) | | | | | | I | |
I o | ) 0 ) 1 1 1 0 0 |
| | |
| 1 | LOGICAL UNIT NO. | |
| | ) 0 ol 0 ) ) 0 ) |
| 1 | |
l 2 | 0 0 0 0 ) 0 o 0 |
| | |
| 3 | ALLOCATION LENGTH IN BYTES (MSB) |
| | |
| a | ALLOCATION LENGTH IN BYTES (LSB) |
| ] |
| 5 I | FLAG] LINK |
| | 0 0 0 ) 0 0 | | |
| | !
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14.1.1.5 (continued)

(2855P)

The Receive Diagnostic Results command requests analysi
data be sent to the initiator after completlon of a Sen
Diagnostic command. The WRBEN 7 suppourLls Lhe optional pag
format, wherein the initiator sends additional pages afte:
a Send Diagnostic command These additional pages have .
page code that specifies to the WREN 7 the format of th
data to be returned after it receives a Receive Diagnosti

Results command.

If no data in the optional Page format was requested by thi
Send Diagnostics command, the data returned to thu
initiator is in the format shown in Table 14.1.1-11.

If the Send Diagnostics command requested either page 001
or page 40H (the only two optional pages supported by the
WREN 7), data returned should be in the format shown il
Table 14.1.1-12 or 14.1.1-13, respectively.

With reference to Table 14.1.1-11, the Allocation Lengtl
shall specify the number of bytes the initiator has
allocated for returned diagnostic data. An Allocatio:
Length of zero indicates that no diagnostic data shall be
transferred. Any other value indicates the maximum numbei
of bytes that shall be transferred. The WREN 7 terminates
the Data In phase when Allocation Length bytes have beer
transferred or when all available diagnostic data have beer
transferred to the initiator, whichever is less.

For the WREN 7 the allocation length should be at least 5¢
bytes to receive all of the WREN 7 Diagnostic Data.

The CDB should be as shown in Figure 14.1.1-11.
WREN 7 1is capable of sending 58 Diagnostic Data Bytes per
Table 14.1.1-11. All FRU and error code definitions are

unique to this product and intended for Factory/Fiel¢
Maintenance personnel.
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14.1.1.5 (continued)

TABLE 14.1.1-11. DIAGNOSTIC DATA BYTES (PF bit zero)

CODE BYTE

O0H 0
28H 1
01H 2
00H 3
00H 4
00H 5
6101 6
V.U. 7
V.U. 8

NOTES:

[1] Additional
Length:

[{2] FRU Code:

[3] BError Code:

(2855P)

DESCRIPTION

Additional Length (MSB) [1]
Additional Length (LSB) [1]
FRU Code (most probable) [2]
FRU Code [21]
FRU Code [2]
FRU Code (least probable) [2]
Error Code (MSB) [3]
Error Code (LSB) [4]

Additional Vendor Unique Fault Information ([5]

This two byte value indicates the number of
additional bytes included in the diagnostic
data 1list. For example, if no product unique
byte (byte 7) 1s available, this value would
be 0006H. A value of O0O00O0OH means that there
are no additional bytes.

A Field Replaceable Unit code is a byte that
identifies an assembly that may have failed.
The codes will be listed in probability order,
with the most probable assembly listed first
and the least probable listed last. A code of
O0OH indicates there is no FRU information and
a code of Ol1H indicates the entire unit should
be replaced. Other values have product unique
meanings.

This two byte value provides information
designating which part of a diagnostic
operation has failed. The byte 7 error code is
vendor unique and defined as follows.

~133-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417~

14.1.1.5

[4] WKEN

[5] WREN

(2855P)

(continued)
TABLE 14.1.1-11. DIAGNOSTIC DATA BYTES (continued)
unigque

Diagnostic Fault Codes

01H Formatter Diagnostic Error

02H Microprocessor RAM Diagnostic Error

04H No Drive Ready

08H No Sector or Index Detected

09H Fatal Hardware Error While Doing Drive
Diagnostics

OCH No Drive Command Complete

10H Unable to Set Drive Sector Size

14H Unable to Clear Drive Attention

18H Unable to Start Spindle Motor

20H Unable to Recal Drive

30H Unable to Send Write Current Data to Drive

34H Unable to Issue Drive Seek Command

40H Unable to Read User Table From Drive

41H Ran Out of Sectors While Doing Drive
Diagnostics

42H Unable to Read Reallocation Table

43H Unable to Read ETF Log

44H Unable to Read Firmware Stored on Disc

45H Firmware Read from Disc or Sent by Host has

an Invalid Checksum

46H Number of heads invalid

60H Thermal Calibration Failure

70H Microprocessor Internal Timer Error

80H Buffer Controller Diagnostic Error

81H Buffer RAM Diagnostic Error

ClH Data Miscompare While Doing Drive
Diagnostics

Unique codes.

If the Send Diagnostics command requested the Supporte
Diagnostics Pages 1list (PF bit = 1), the WREN 7 return:
data in the format shown in Table 14.1.1-12 after receivint
the Receive Diagnostics Results command. It 1lists all o:
the diagnostics pages supported by the WREN 7.
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14.1.1.5 (continued)

TABLE 14.1.1-12. SUPPORTED DIAGNOSTIC PAGES

|  BIT | 7 | 6 | 5] a] 3] 2] 1] 0 |
|BYTE(S) I | | | | | | |
| o PAGE CODE__ (0OH) |
| 1 ] RESERVED |
| 2 | (MSB) |
[ PAGE LENGTH (n-3) = ;e |
| 3 ] (LSB) |
| 4 ] |
[ | SUPPORTED PAGE LIST |
|_n | i

The page length field specifies the length in bytes of the
following supported page list.

The supported page list field shall contain a list of all
diagnostic page <codes implemented by the WREN 7 in
ascending order beginning with page code OOH. The WREN 7
presently supports only pages OOH (Table 14.1.1-12) and 40H
(Table 14.1.1-13).

Translate Address Page

The translate address ©page allows the initiator to
translate a logical block address into a physical sector
address or a physical sector address into a logical block
address. The address to be translated 1is passed to the
target during the data-out phase associated with the Send
Diagnostic command and the results are returned to the
initiator during the data-in phase following the Receive
Diagnostic Results command. The translated address is
returned in the translate address page - Receive Diagnostic
(Table 14.1.1-13).
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14.1.1.5 (continued)

TABLE 14.1.1-13. TRANSLATE ADDRESS PAGE - RECEIVE DIAGNOSTIC

| BIT | 7 1 6 | 5] 4] 3] 2} 1| 0 |
IBYTE(S) | | | | | | l I
|_o PAGE CODE (40H) |
|_1 | RESERVED |
| 2 | (MSB) |
|——mmm PS— PAGE LENGTH —————m- |
[_3 | (000A) or (0002) (LSB) |
|_4 | RESERVED | SUPPLIED FORMAT |
| 5 |RAREA | ALT |ALTTK| RESERVED | TRANSLATED FORMAT |
i SEC | | | I
| 6 | |
|-—=——=—- | TRANSLATED ADDRESS [
| _13 | (if available) |

The translate address page contains a four byle page hieader
which specifies the page code and length followed by two
bytes which describe the translated address followed by the
translated address.

The Page Length field contains the number of parameter
bytes which follow.

The Supplied Format field contains the value from the Send
Diagnostic command supplied format field (see Table
14.1.1-17).

A reserved area (RAREA) bit of one indicates that all or
part of the translated address falls within a reserved area
of the medium (e.g. speed tolerance gap, alternate sector,
vendor reserved area, etc.). If the entire translated
address falls within a reserved area the target may not
return a translated address. An RAREA bit of zero indicates
that no part of the translated address falls within a
reserved area of the mediunm.
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14.1.1.5 (continued)

(2855P)

An alternate sector (ALTSEC) bit of one indicates that the
translated address 1is physically 1located in an alternate
sector of the medium. If the WREN 7 cannot determine if all
or part of the translated address 1is located in an
alternate sector it shall set this bit to zero. An ALTSEC
bit of zero indicates that no part of the translated
address is located in an alternate sector of the medium or
that the WREN 7 is unable to determine this information.

An alternate track (ALTTRK) bit of one indicates that part
or all of the translated address is located on an alternate
track of the medium or the WREN 7 cannot determine if all
or part of the translated address is located on an .
alternate track. An ALTTRK bit of zero indicates that no
part of the translated address is located on an alternate
track of the medium.

The Translated Format field contains the value from the
Ssend Diagnostic command translate format field (see Table
14.1.1-16).

The Translated Address field contains the address the
target translated from the address supplied by the
initiator in the Send Diagnostic command. This field shall
be in the format specified in the translate format field.

The supported formats are shown in Table 14.1.1-14a and
14.1.1-14b.
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14.1.1.5 (continued)

TABLE 14.1.1-14a. ADDRESS FIELD - LOGICAL BLOCK ADDRESS FORMAT

| BIT | 7 | 6 | 5] 4} 3] 2] 1} 0 !
|IBYTE(S) | l | | ] | I | |
| 0 | (MSB) |
. LOGICAL BLOCK ADDRESS = ccmm—ee i
| 3 | (LSB) |
| 4 | |
|mm - RESERVED |
! 7 |

TABLE 14.1.1-14b. ADDRESS FIELD - PHYSICAL SECTOR ADDRESS FORMAT

| BIT | 71 6 |} 5] 4| 3] 2| 1] 0 |
|IBYTE(S) | ] | | | ] l | I
| o | (MSB) |
[P ——— J—— CYLINDER NUMBER @ mmeeee I
| 2 | (LSB) |
I 3 | HEAD NUMBER

a | (MSB) l
[mmmm e SECTOR NUMBER @ mmeeee |
|__ 7 (LSB) |
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14.1.1.6 Send Diagnostic Command (1DH)

TABLE 14.1.1-15. SEND DIAGNOSTIC COMMAND

| BIT | 7 | 6 | 5] 4] 3] 2} 1| 0] I
}BYTE(S) | l | | | | l |
|
| o | 0 0 0 1 1 1 0 1 |
| |
| 1 | PF | RSVD|SELF-|DEV- | |
| | LOGICAL UNIT NO. | [111 |TEST |OFL | UNIT OFL |
| | 0 o of | | [21 | (31 | [4] |
| | 1 | 1 | ] |
| 2 | 0 0 0 0 o 0 0 0 |
i i i
] 3 | PARAMETER LIST LENGTH (MSB) ]
| | 0 0 0 0 0 0 0 0 |
| | |
| 4 | PARAMETER LIST LENGTH (LSB) i
] ] 0 0 4] o) 0 0 0 0 [5] |
| 1 |
| 5 ] | FLAG| LINK ]
| | 0 0 0 0 0 0] | |
This command requests the WREN 7 to perform diagnostic
tests on itself. It 1is implemented with the WREN 7
interpretations listed in Table 14.1.1-12. Except when the
self Test bit is one, this command is usually followed by &

Receive Diagnostics Results command.

(1] A PF bit of one specifies that the Send Diagnostics
parameter 1list consists of 2zero or more diagnositc pages
and that the data returned by the subsequent Receive
Diagnostics Results command shall use the diagnostic page
format described in the ANSI SCSI-2 specification. See¢
Table 14.1.1-16.

[2] A Self Test bit of one directs the WREN 7 to complete it's

(2855P)

default self test. If the self test 1is requested, the
Parameter List Length shall be set to zero and no dats
shall be transferred. If the self test successfully passes,
the command shall be terminated with a Good Conditior
statug: otherwise, the command shall be terminated with 2
check condition status and, if extended sense 1is
implemented, the Sense Key shall be set to Hardware Error.
For the WREN 7, the self test bit must be set to a one.
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14.1.1.6

Note [2]

(3]

[4]

(51

(continued)
(continued)

WREN 7 performs only it's default self test. This will
include seeking to a reserved nonuser-accessible cylinder
and writing, reading and verifying data for each data
surface.

The SCSI Device Off Line (DEV OFL)) bit of one enables
diagnostic operations that may adversely affect operations
to other Logic Units on the same target. This bit is not
interpreted by the WREN 7.

A logical Unit Off Line (Unit OfL) bit of 2zero disables
write operations on user medium or operations that affect
user visible medium positioning. The bit is not interpreted
by the WREN 7.

The Logical Unit Off Line and SCSI Device Off Line bits are
generally set by operating system software, while the
parameter 1list 1is ©prepared by diagnostic application
software. Thus, by preventing operations that are not
enabled by these bits, the WREN 7 assists the operating
system in protecting it's resources.

The Parameter list length will be either 0, 4 or 14 (EH).
Zero means no additional parameter pages to be sent with
this command (this is not to be considered an error), four
is the length value sent when the initiator sends Page OOH
(see Table 14.1.1-16), and fourteen is the value sent when
Page 40H is sent (see Table 14.1.1-17). No other pages are
supported by the WREN 7. If the initiator transfers more
bytes than the WREN 7 supports, the WREN 7 will reject the
command.

TABLE 14.1.1-16. SUPPORTED DIAGNOSTIC PAGES PAGE

[ 71 6| 5| 4| 3] 2| 1] 0
| | | | | | l

RESERVED

|
" PAGE CODE _ (0O0H) |
|
|
|

——————— PAGE LENGTH (MUST BE ZERO) ———————

(2855P)

For systems which support disconnection, WREN 7 will
disconnect while executing this command.
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14.1.1.6

TAB

(continued)

This page (Table 14.1.1-17) instructs the WREN 7 to make
available the 1list of all supported dlagnostlc pages to
be returned by a subsequent Keceive plagnostics Kesults
Command. The definition of this page for the Send
Diagnostics command includes only the first four bytes
(Receive Diagnostics version given in Table 14.1.1-13).
if the page length field is NOT zero. the WREN shall
terminate the Send Diagnostics command with a Check
condition status. The Sense Key shall be set to Illegal
Request with an additional sense code of Invalid Field
Parameter List.

Translate Address Page - Send Diagnostic

The translate address page allows the initiator to
translate a logical block address into a physical sector
address or a physical address into a logical block
address. The address to be transiated 1s passed to the
WREN 7 with Send Diagnostic command and the results are
returned to the 1initiator during the data 1in phase
following the Receive Diagnostic Results command. The
format of the translate address page - Send Diagnostic is
shown in Table 14.1.1-17. The translated address is
returned in the translate address page returned after the

Receive Diagnostic Results Command (see Table 14.1.1-15).

LE 14.1.1-17. TRANSLATE ADDRESS PAGE - SEND DIAGNOSTIC

Los ]

-
0 -
—

7 1 6 | 51 4| 3] 2| 1] 0
| | | ] | ] ]

PAGE CODE _ (40H)

RESERVED

NHOE-
5

RESERVED ] SUPPLIED FORMAT

RESERVED | TRANSLATE FORMAT

|
|
|
I
|
|-————-- PAGE LENGTH (000Ah) = -
l
|
|
|

l
|
|
| ADDRESS TO TRANSLATE l
l |

(2855P)

The Supplied Format field specifies the format of address
to translate field. The valid values for this field are 000
for logical block address format or 101 for physical sector
address format. If the WREN 7 does not support the
requested format it shall terminate the Send Diagnostic
command with Check Condition status. The sense key shall be
set to Illegal Request and an additional sense code shall
be set to Invalid Field In Parameter List.
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14.1.1.6

14.1.2

l14.1.2.1

l4.1.2.2

(2855P)

(continued)

The Translate Format field specifies which format the
initiator would like the address to be translated to. The

valid -values for this field are 000 for 1logical block

address format or 101 for physical sector address format.
The Translate format field must be different than the
supplied Format field. If the WREN 7 does not support the
requested format it shall terminate the command with Check
Condition status. The sense key shall be set to Illegal
Request and an additional sense code shall be set to
Invalid Field In Parameter List.

The Address to Translate field contains a single address
the initiator 1is requesting the WREN 7 to translate. The
format of this field is defined by the supplied format
field. The supported formats are shown in Table 14.1.1-1l4a
and Table 14.1.1-14b.

For systems which support disconnection, WREN 7 will
disconnect while executing this command.

Group 1 Commands For All Device Types

WREN 7 implements the following commands which are
applicable for all device types.

OP CODE COMMAND NAME SECTION
3BH Write Data Buffer 14.1.2.3
3CH Read Data Buffer 14.1.2.4

Compare Command (39H)
Not Implemented
Copy and Verify Command (3AH)

Not Implemented
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14.1.2.3 Write Data Buffer Command (3BH)

TABLE 14.1.2-1. WRITE DATA BUFFER COMMAND

| BIT | 71 6| 5] 4| 3] 2| 1] o l
IBYTE(S) | | ] l i i l |
| 0] | 0 0 1l 1 1 o} 1 1 |
I | |
] 1 | LOGIC UNIT NO. | ] |
i | 4] 4] 0l 0 o} MODE [13 i
| | | . DB2 _DB1 __ DBO |
] 2 ] 0 0 0 0 0 0 0 0 |
| | |
| 3 | 0 ) ) i) 0 0 0 ) |
| | |
| 4 ] 0 0 ) 0 0 0 0 0 |
1 1 '
i i |
| 5 | ) 0 0 ) 0 ) 0 0 [
| | |
| 6 | BYTE TRANSFER LENGTH (MSB) |
i i i
| 7 | BYTE TRANSFER LENGTH I
| | I
| 8 | BYTE TRANSFER LENGTH (LSB) |
| | |
| I | FLAG| LINK |
| 9 ] 0 0 0 0 0 0] | |
| | ] | |
The Write Data Buffer command may be used in conjunction
with the Read Buffer command as a diagnostic function for
testing the WREN 7's data buffer memory and the SCSI bus
integrity. When used in a diagnostic mode, the medium
shall not be accessed during the execution of this
command. An additional mode 1is provided for downloading

and saving executable micro-code.
[1] The function of this command and the meaning of the

(2855P)

fields within the Command Descriptor Block depend on the
mode field. The mode field is defined as follows:

DB2 DBl DBO MODE DEFINITION

0 0
1 0o

=~ O

Write combined header and data
< =1

.
Download microcode and savwv

—n e W e W W W e e G as
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14.1.2.3.1 Combined Header and Data Mode (000b)

In this mode, data to be written to the Drives data
buffer is preceded by a four byte header.

The Byte Transfer Length includes a four byte header and
the Write Data Buffer data. If Cache is not enabled (CE =
0 see 14.2.1-27), up to 245,760 bytes may be transferred,
consisting of four bytes of header and up to 245,756
bytes of data. If CE = 1 caching is enabled and the track
buffer 1is used for the write data buffer. The transfer
length will be 49,156 bytes. A transfer length of zero
indicates that no data transfer shall take place. This
condition shall not create the Check Condition status. If
the transfer length 1is greater than the Buffer Capacity
reported by the Read Data Buffer header, the WREN 7 shall
create the Check Condition status with the Sense Key of
Illegal Request. In this case no data shall Dbe
transferred from the initiator.

It shall not be considered an error to request a transfer
length less than the Buffer Capacity.

The write data following the Write Data Buffer CDB
consists of a 4 byte write data buffer header (which
always precedes the data) plus the data to be written to
the data buffer as follows:

TABLE 14.1.2-2. WRITE DATA BUFFER HEADER

| BIT | 7 | 6 | 5] 4] 3] 2] 1} o} |
|BYTE(S) | | | | | ! | | |
| o I ) 0 ) 0 ) ) 0 ) |
| ] [
| 1 | 0 0 0 0 0 0 0 0 |
| | I
I 2 | 0 0 ) 0 0 0 0 0 |
! l |
| 3 | 0 0 ) 0 0 0 0 0 |
| | |
| 4 -n | DATA TO BE WRITTEN INTO WREN 7 BUFFER |
| | |

(2855P)
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14.1.2.3.2 Download and Save Microcode Mode (101b)

(2855P)

In this mode, vendor-unique executable microcode (whicl
is not preceded by a 4 byte header) and/or contro.
information snpall bDe tLransierred LU Lile couliol  wewoi’
space of the target and, if the download is complete«
successfully, shall also be saved on the disc media. Thi
downloaded code shall then be effective after each powel
cycle and reset until it 1is supplanted 1in anothe:
download microcode and save operation. When the downloa«
microcode and save command has been complete«
successfully the target shall generate a "Unit Attentiol
Condition" for all initiators except the one that issue«
the download microcode and save command. The Attentiol
Condition shall be set to "Microcode has been downloaded'
{error c¢ode 2Bh). For this mod the command bytes of

Table 14.1.1-13 are interpreted as follows:

The following applies to Mode 10lb:

Buffer ID (CDB byte 2):
Not checked or interpreted by the drive.

Buffer Offset (CDB bytes 3, 4, and 5):
Not checked or interpreted by the drive.

Transfer Length (CDB bytes 6, 7 and 8):

The transfer 1length in bytes of the downloadable code
This value must be the exact length of the download data.
A value of 2zero signifies no data transfer and shall nof
create an error. A value of one signifies one byte of
download data, etc.

Control Byte (CDB byte 9):

All bits zero except Flag and Link bits which could b«
zero Or one.
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14.1.2.4 Read Data Buffer Command (3CH)

The Read Data Buffer command is used in conjunction with
the Write Data Buffer command as a diagnostic function
for testing the WREN 7's data buffer memory and the SCSI
bus integrity. The medium shall not be accessed during
the execution of this command.

The Read Data Buffer command is implemented with the WREN
7 parameters listed in Table 14.1.2-3.

TABLE 14.1.2-3. READ DATA BUFFER

|  BIT | 7 |6 | 5 | 4 | 3 | 2 | 1 | o |
|BYTE(S) | I | | | ! | | |
| | I
| o | ) 0 1 1 1 1 0 0 |
I | |
| 1 | LOGICAL UNIT NO. | i MODE I
| | 0 0 o] ) o | o 0 0 I
| | 1 I I
| 2 [ ) 0 0 0 0 0 0 0 I
| 1 I
.3 | 0 0 0 0 ) 0 0 0 |
| 1 |
| 4 I ) 0 0 ) 0 0 ) 0 |
| I |
| 5 | 0 ) 0 ) ) 0 0 0 |
| l |
| 6 | ALLOCATION LENGTH (MSB) [1] |
| I |
| 7 | ALLOCATION LENGTH [1] |
| | |
| 8 | ALLOCATION LENGTH (LSB) [1] |
| I I
I 9 | FLAG |LINK |
| | |
| I |

| |
o) 0 0 0 0 o | |
| |

f1] The Allocation Length specifies the number of bytes the
initiator has allocated for returned Read Data Buffer data.

This data is to be used by the initiator for comparison with
the data pattern sent during the Write Data Buffer command.
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14.1.2.4 (éontinued)

Note [1] (continued)

The Allocation Length 1includes a four byte header and the
Read Data Buffer data. If Cache is not enabled (CE = O,
Table 14.2.1.-27). up to 245,760 bytes may transferred,
consisting of four header bytes and up to 245,756 bytes of
data. If CE = 1, caching is enabled and 49,156 bytes of
data will be transferred. An Allocation Length of =zerc
indicates that no data transfer shall take place. Any other
value indicates the maximum of bytes to be transferred.

If the Allocation Length is greater than the Available
Length (from Read Data Buffer Header), only the Available
Length shall be transferred to the initiator. It shall not
be considered an error to request an Allocation Length less
than the Available Length.

The WREN 7 shall terminate the Data 1In phase wher
Allocation Length bytes have been transferred or when all
available Read Data Buffer data have been transferred tc
the initiator, whichever is less.

The Read Data Buffer contains a four byte header (see Table
14.1.2-4), followed by the Read Data Buffer data.

TABLE 14.1.2-4. READ DATA BUFFER HEADER

I BIT | 7 | 6 | 5| 4] 3] 2| 1 | o |
|_BYTES | | I | | ] ] | |
| o | 0 0 0 o} 0 0 0 o] |
| L |
| 1 | AVAILABLE LENGTH (MSB) |
| | |
| 2 | AVAILABLE LENGTH |
| I |
| 3 | AVAILABLE LENGTH (LSB) |
| ] |
| 4-n | BUFFER DATA BYTES |
| | |

(2855P)

cid corruption data, it is reccmmended that the
initiator issue the Reserve Unit command before the Write
Data Buffer command and issue Release Unit command after

the Read Data Buffer command.

M~ avrad A A nntian n¥f
e av r Vi
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14.1.2.4 (continued)

14.1.3

14.1.4

14.1.5

(2855P)

If the Allocation Length of the CDB is too small to
transfer all of the Available Length, the Available Length
shall not be adjusted to reflect the truncation.

Reading will be initiated from "Byte Number 0" of the WREN

7 data buffer. The drive will not attempt to detect whether
buffer data has been changed between Write and Read Data

Buffer commands.
Groups 2 through 5 Commands for All Device Types

Not implemented. A "Check Condition®" status will be sent if
received.

Group 6 Commands for All Device Types

Reserved for Seagate usage. Customers should not attempt to
use these functions. If these functions are used, the users
stored data may be destroyed.

Group 7 Commands for All Device Types

Same as Group 6 Commands.
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14.2 COMMAND DESCRIPTIONS FOR DIRECT ACCESS DEVICES
The WREN 7 supports Group O, and Group 1 commands fo.
Direct Access Devices. Refer to sections listed below fo:
more detdlls on tnese commands.

14.2.1 Group O Commands for Direct Access Devices

The Group © Commands implemented by WREN 7 are listed i
Table 14.2.1-1.

TABLE 14.2.1-1. GROUP 0 COMMANDS IMPLEMENTED

OPERATION

CODE (HEX) COMMAND NAME SECTION
00 TEST UNIT READY 14.1.1.1
0l REZERO UNIT 14.2.1.1
03 REQUEST SENSE 14.1.1.2
o1 FORMAT UNIT 18.2.1.2
07 REASSIGN BLOCKS 14.2.1.3
08 READ 14.2.1.4
oA WRITE 14.2.1.5
OB SEEK 14.2.1.6
12 INQUIRY 14.1.1.3
15 MODE SELECT 14.2.1.7
16 RESERVE 14.2.1.8
17 RELEASE 14.2.1.9
1A MODE SENSE 14.2.1.10
1B START UNIT 14.2.1.11
1C RECEIVE DIAGNOSTIC RESULTS 14.1.1.5
1D SEND DIAGNOSTIC 14.1.1.6
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14.2.1.1 Rezero Unit Command (O1lH)

TABLE 14.2.1-2. REZERO UNIT COMMAND

|  BIT | 71 6 | 5] 4| 3] 2| 1 ] o |
|_BYTES | | 1 | l | | l |
| o [ 0 0 0 ) 0 0 ) 1 1
I | |
I 1 | LOGICAL UNIT NO. | |
| | 0 0 o} ) ) ) 4] o |
| 1] l |
| 2 | 0 0 ) ) 0 0 ) ) 1
| | |
| 3 | 0 ) 0 0 ) 0 ) 0 |
| | !
| 4 | 0 ) ) ) ) ) ) 0 |
| | |
| 5 | | FLAG | LINK |
I I 0 0 0 0 0 ol ] |
I | l I

I

The Rezero Unit command (Table 14.2.1-2) requests that
the WREN 7 set it's 1logical block address to zero and
return the disc drive read/write heads to the cylinder
containing Logical Block Zero. This command is intended
for systems which disable retries and the initiator
performs error recovery. The execution time is 1longer
than a seek to Logical Block Address zero and should be
utilized if seek errors are encountered.

For systems that support disconnection, WREN 7 will
disconnect when this command is received.

This command can also be used to reset the WREN 7 Thermal
compensation cycle back to its start, so that the host
can predict when the drive will interrupt its operations
for thermal compensation.

(2856P) -149-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417~

14.2.1.2 Format Unit Command (04H)

TABLE 14.2.1-3. FORMAT UNIT COMMAND

[S4]

-

t'l
4
14

il
N

T ~
L LAg

i BIT | 7 | © i 5> i & | 3 i 2 i1 1 1 9
IBYTE(S) | | | | | | ] |

| |

| 0 ] 0] 0 0 ¢] 0 1 0] 0
| |

| | |FMT |CMP- |

] 1 ] LOGICAL UNIT NO. |DATA |LST |DEFECT LIST FORMAT
= : 0 0 0 {[1] }[1] : [1]

] 2 ] 0 0 0 0 0 (0] 0 0]
| |

i 3 i INTERLEAVE (MSB)

| |

] 4 | INTERLEAVE (LSB)

| |

i ]

I |

! |

i
0 o 0 0 0 o]
l

[1] See Table 14.2.1-4 for details of values used here and their
meanings.

(2856P)

The Format Unit command (Table 14.2.1-3) ensures that th
medium 1is formatted so all of the user addressable dat:
blocks can be accessed. In addition, the medium may b«
certified and control structures may be created for the
management of the medium and defects.

This command 1is implemented in accordance with mandator:
features of the ANSI spec and a subset of the availabl:
optional features of the Common Command Set (CCs
specification and SCSI specification.

It is recommanded that Mode Select parameters be set prioi
to issuing the Format Unit Command.

WREN 7 allows an initiator to specify sectors which are t«
be reallocated during the format process. The forma!
parameters to be specified in the Format Unit command art
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14.2.1.2

(2856P)

(continued)

A Format Data (FmtData) bit of one indicates that format
data 1is supplied during the Data Out phase. The defect
list included with this data specifies the defects that
shall be entered into the defect map. The format of the
defect 1list 1is determined by the Defect List Format
field. A FmtData bit of zero indicates the Data Out phase
shall not occur (no defect data shall be supplied by the
initiator).

A Complete List (CmpLst) bit of one indicates the data
supplied is to be the complete list of Growth defects.
Any previous Growth or Certification defect data shall be
erased. The WREN 7 may add to this 1list as it formats the
medium. The result is to purge any previous Growth or
Certification defect list and to build a new defect list.
A CmpLst bit of zero indicates the data supplied is in
addition to existing Growth defect list.

The use of the P and C defect lists is controlled by byte
1 of the defect list header (see Table 14.2.1-5).

The Defect List Format field specifies additional
information related to the defect 1list. (See Table
14.2.1-4 for further information.)

The Interleave field requests that 1logical blocks be
related in a specific fashion to the physical blocks to
facilitate speed matching. An interleave value of zero
requests that the target use its default interleave of
one. An interleave value of one requests that consecutive
logical blocks be placed in consecutive physical order.
Values of two or greater indicate that one or more
(respectively) physical blocks separate consecutive
logical blocks. The WREN 7 has implemented an optional
“read look ahead" function which reads all of the data
from the starting block address to the end of the last
track read into its buffer regardless of the block count
specified in the read command. This data (from the last
block read to the end of the track) is subsequently
available for the next sequential read command without
reaccess of the disc media thereby increasing performance
and negating the need for an interleave during format.
(See Read Command, Section 14.2.1.4.)
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14.2.1.2

(2856P)

(continued)

These definitions of flaw categories are supplied to hel

in

understanding the alternatives 1listed in Tabl

i4.2.1-4.

P

(#]

v}

Primary Defect Type: P type flawed sectors ar
identified at the time of shipment in a 1list ¢
defects (permanent flaws) supplied at the time ¢
manufacture and stored on the disc in an area ths
is not directly accessible by the user. (This 1lis
may be referred to as an ETF List). This defect lis
will not be modified or changed by WREN 7 (c
initiator) after shipment.

Certification Defect Type: C type flawed sectors ar
sectors which fail a format verify during the forms
function.

Data Defect Type: D ttype sSeCloLs afe sectol
identified in a 1list supplied to the target by th
initiator during a Data Out phase of the curren
Format Unit command. The D List follows a four byt
defect 1list header and is referred to as Defec
Descriptor Bytes.

Growth Defect Type: G type flawed sectors contail
medium flaws and have been reallocated as a resul
of receiving a Reassign Blocks command, fo
certification defects (C type) reallocated during
previous Format Unit command, or Data Defects (
type) reallocated during a previous Format Uni
command or defects that have been automaticall
reallocated by the drive. This (G) 1list is recorde
on the WREN 7 media and may be referenced for th
current (and subsequent) Format Unit commands. Thi
(G) 1list does not include the Primary (P) 1list o
defects.
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14.2.1.2 (continued)

TABLE 14.2.1-4. FORMAT UNIT PARAMETER DEFINITION (FORMAT VARIATIONS)

CDB-Byte 1
Bits 1
4 3 210

FMT CMP DEFECT
DATA LIST LIST
FORMAT

0 X XXX

COMMENTS

Default Format: No Data Out phase occurs. WREN 7
will reallocate all sectors in the P 1list plus
any sector which fails the Format Verify phase (C
type flaws). Any previous G list will be erased:

Format with G and no D: A four byte Defect List
Header must be sent by the initiator. No Defect
Descriptors (D 1list) are sent by the initiator.
WREN 7 will reallocate all sectors in the drives
current G list. See also note [2].

Format without G or D: A four byte Defect List
Header must be sent by the initiator. No D list
may be sent by the initiator. WREN 7 will erase
any previous G list. See also note [2].

Format with D and without G. The initiator must
send a four byte Defect List Header followed by a
D 1ist of the defects that the WREN 7 will
reallocate. The D list must be in the bytes from
Index format (see Table 14.2.1-6A). The WREN 7

will erase any previous G list. See also Note [2].

Format with D and without G: The initiator must
send a four byte Defect List Header followed by a
D List of defects that WREN 7 will reallocate.
The D list must be in the Physical Sector format
(see Table 14.2.1-6B). WREN 7 will erase any
previous G list. See also Note [2].

Format with D and with G: The initiator must send
a four byte Defect List Header followed by a D
list of the defects that the WREN 7 will
reallocate. The D list must be in the bytes from
Index format (see Table 14.2.1-6A). The WREN 7
will also reallocate all sectors in the drives
current G list. See also note [2].

Format with D and with G: The initiator must send
a four byte Defect List Header followed by a D
List of defects that WREN 7 will reallocate. The
D list must be in the Physical Sector format (see
Table 14.2.1-6B). The WREN 7 will also reallocate
all sectors in the drives current G 1list. See
also note [2].

[1] Refer to Table 14.2.1-3.
[2] Byte one of the Defect List Header determines whether the P
and C defects are reallocated. See Table 14.2.1-5.

(2856P)
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14.2.1.2 (continued)

The defect 1list shown in Table 14.2.1-5 contains a fou:

byte header followed by one or more defect descriptors.

Thu

Defect List Length in each table specifies the total lengt!

iu byies of the defeci descrlpiors that IOLLlOW.

in Tabi¢

14.2.1-5 the Defect List Length is equal to eight times th

number of defect descriptors.

TABLE 14.2.1-5. DEFECT LIST HEADER (4 Bytes)

| BIT | 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
IBYTE(S) | | ] | | | | |
| o | o 0 0 0 0 0 0 0
| |
| 1 | FOV |DPRY |DCRT |STPF | RESERVED
i I [x1 §f231 | (3] | (41| o© o o o
| | | | | 1
| 2 | DEFECT LIST LENGTH (MSB) [5]
| |
i 3 i DEFECT LIST LENGTH (LSB) (53
| |
DEFECT DESCRIPTORS
| 0-n ] DEFECT DESCRIPTOR BYTES

| | (Refer to Table 14.2.1-6a or Table 14.2.1-6b for Format)|

TABLE 14.2.1-6a. DEFECT DESCRIPTOR BYTES - BYTES FROM INDEX FORMAT

| 0 | Cylinder Number of Defect (MSB)
} 1 { Cylinder Number of Defect

} 2 } Cylinder Number of Defect (LSB)
: 3 : Head Number of Defect

: 4 ; Defect Bytes from Index (MSB)

: 5 : Defect Bytes from Index

: 6 : Defect Bytes from Index

i 7 i Defect Bytes from Index (LSB)

NOTES: Definitions follow Table 14.2.1-6b.
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14.2.1.2

(continued)

For defects to be specified in the Bytes from Index
format, the defect 1list format field must be 100
(binary), see Tables 14.2.1-3 and 14.2.1-4.

Each Defect Descriptor for the Bytes from Index format
specifies the beginning of an eight bit (1 byte) defect
location on the medium. Each defect descriptor is
comprised of the cylinder number of the defect, the head
number of the defect and the number of bytes from Index
to the defect location. (Defect bytes from Index)

The Defect Descriptors shall be in ascending order. For
determining ascending order, the Cylinder Number of
Defect 1is considered the most significant part of the
address and the Defect Bytes from Index is considered the
least significant part of the address.

A value for Defect Bytes from Index of FFFFFFFFH (i.e.,
reassign the entire track) is illegal for a WREN 7.

TABLE 14.2.1-6b. DEFECT DESCRIPTOR BYTES - PHYSICAL SECTOR FORMAT

| 0 | Cylinder Number of Defect (MSB)
: 1 : Cylinder Number of Defect

} 2 : Cylinder Number of Defect (LSB)
{ 3 : Head Number of Defect

% 4 % Defect Sector Number (MSB)

% 5 { Defect Sector Number

} 6 : Defect Sector Number

E 7 i Defect Sector Number (LSB)

s Gt —— — —— S o S G—" — ST C— W—— —— G—

Information in this Table is repeated for each defect.

(2856P)

For defects to be specified in the Physical Sector
format, the Defect List format field must be 101
(binary). See Tables 14.2.1-3 and 14.2.1-4.

Each Defect Descriptor for the Physical Sector format
specifies a sector size defect location comprised of the
cylinder number of the defect, the head number of the
defect and the defect sector number.
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14.2.1.2 (continued)

The Defect Descriptors
determining ascending order,
defect 1is
address

shall be in ascending order. Fo
the Cylinder Number of th
considered the most significant part of th

and the Defect Sector Number 1is considered th

— 3 A e A

L I 2~ -~ — I
idTadiL dDiylLiirLleaue pasL L UL LT aUUuLCOD .

A Defect Sector Number

of FFFFFFFF (i.e., reassign th

entire track) is illegal for the WREN 7.

Notes for

Table 14.2.1-5. Defect List Header Bi

Interpretations (continued)

NOTES:

FUNCTION

r~
w
| -}
ry
Q
Q

S nnnid

~
N

—
C
"
=4
™

[3] DCRT

[4] STPF

[5] DEFECT
LIST
LENGTH

(2856P)

WREN 7 DEFECT LIST HEADER BIT INTERPRETATIONS

If one, WREN 7 interprets the DPRY, DCRT and STF
bits. If 2zero, WREN 7 will check the DPRY, DCRT an
STFP bits for zeros.

iIf one, flaws in the WREN 7 P 1ist Wwill mnot bé
reallocated during formatting. This means existin
reallocations of the P 1list will be cancelled and n
new reallocations made during formatting. The P lis
is retained.

If zero, flaws in the WREN 7 P 1list will b
reallocated during formatting. A Check Condition shal
be sent in the status if the P list cannot be found b
the WREN 7.

If one, WREN 7 will not perform a verify functio
during formatting (thus no C list for this format wil
be created or reallocated).

If zero, WREN 7 will perform a verify function durin
formatting and will reallocate any sector which fail
the verify (i.e.; a C list will be created and thes
flaws reallocated).

If one, formatting will be terminated if an error 1
encountered while accessing either the P or G defec
list.

If zero. formatting will not be terminated if an erro
is encountered while accessing either the P or -

defect list.

The length of any following D list (Defect
Descriptors) must equal to 8 times the number of
sectors to be reallocated per Table 14.2.1-6a or Tabl:
14.2.1-6b.
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14.2.1.2 (continued)

NOTE:

The initiator may not use any previously defined "C*, "G", or
"D" 1lists if the sector size (block length) has been changed.

For systems which support disconnection, WREN 7 will
disconnect while executing the Format Unit command.

14.2.1.3 Reassign Blocks Command (O7H)

(2856P)

TABLE 14.2.1-7. REASSIGN BLOCKS COMMAND

BIT | 71 6 | 5| 4| 3] 2| 1] o |
BYTE(S) | | | I l I l l I
0 | 0 0 ) 0 ) 1 1 1|
| |

1 | LOGICAL UNIT NO. | |
| 0 0 o} 0 0 0 ) o |

| I |

2 | 0 0 ) 0 0 0 0 o |
] |

3 I 0 ) 0 0 0 0 0 o |
| |

a | 0 0 0 0 0 0 ) o |
| |

5 [ - | FLAG| LINK |
| 0 0 ) ) 0 o} I I

| I I |

The Reassign Blocks command (Table 14.2.1-7) requests the
target to reassign the defective logical blocks to an area
on the logical unit reserved for this purpose. For a WREN
7, the Logical Unit number must be zero.

After sending the Reassign Blocks command, the initiator
transfers a defect list which contains the logical block
addresses to be reassigned. The WREN 7 shall reassign the
physical medium used for each logical block address in the
list. The data contained in the logical blocks specified in
the defect list will not be preserved, but the data in all
other logical blocks on the medium shall be preserved. It
is recommended that the initiator recover the data from the
logical block(s) to be reassigned before issuing this
command. After completion of this command, the initiator
can write the recovered data to the same Logical Block
Address(es).
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14.2.1.3 (continued)

The effect of specifying a logical block to be reassigne
that has previously been reassigned is to reassign th
DlUCK dyaln. Thus, over ihne lifie oL itihe medium, a logica
block can be assigned to multiple physical addresse
(until no more spare locations remain on the medium).

This command should be wused by an initiator t
immediately reallocate any block (sector) which require
the WREN 7 to recover data by data correction via ECC i
the automatic reallocation feature of the WREN 7 is no
enabled, see Mode Select command (Section 14.2.1.7).

For systems which support disconnection, WREN 7 wil
disconnect while executing this command.

The Reassign Blocks defect list (Table 14.2.1-8) contain
a four byte header followed by one or more Defec
[%

.

Descriptor is fou

— e ] - P

Descriptors. The length of each Defec
bytes.

TABLE 14.2.1-8. REASSIGN BLOCKS DEFECT LIST

DEFECT LIST HEADER

| BIT | 7 | 6 | 5| 4] 3] 2| 1] o] |
| BYTE | | l 1 l I l |
| o© [ 0 ) 0 ) ) 0 0 o |
} 1 : 0 0 ) 0 0 0 0 ) ;
: 2 : DEFECT LIST LENGTH (MSB) i
; 3 %’ DEFECT LIST LENGTH (LSB) }
| | DEFECT DESCRIPTOR(S) !
| o | DEFECT LOGICAL BLOCK ADDRESS (MSB) |
{ 1 : DEFECT LOGICAL BLOCK ADDRESS }
{ 2 : DEFECT LOGICAL BLOCK ADDRESS }
i 3 E DEFECT LOGICAL BLOCK ADDRESS (LSB) E

The Defect List Length specifies the total length 1i;
bytes of the Defect Descriptors that follow. The Defec:
List Length is equal to four times the number of Defec:
Descriptors.
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14.2.1.3 (continued)
The Defect Descriptor specifies a four byte Defect
Logical Block Address that contains the defect. The
Defect Descriptors shall be in ascending order.
If the logical unit has insufficient capacity to reassign
all of the defective 1logical blocks, the command shall
terminate with a Check Condition status and the Sense Key
shall be set to Medium Error. The logical block address
of the first 1logical block not reassigned shall be
returned in the information bytes of the sense data.
14.2.1.4 Read Command (O8H)
TABLE 14.2.1-9. READ COMMAND

| BIT | 7 | 6 | 5 | 4 | 3 | 2 | 1| (o) |

| BYTE | | [ | | | | I I

| ) | 0 0 ) 0 1 0 ) 0 |

| ] I

| 1 ] LOGICAL UNIT NO. | LOGICAL BLOCK ADDRESS (MSB) |

I I o 0 o | |

| ] | |

] 2 i LOGICAL BLOCK ADDRESS ]

| 1 l

| 3 | LOGICAL BLOCK ADDRESS (LSB) ]

| | |

| 4 | TRANSFER LENGTH |

| | |

| 5 ] | FLAG LINK |

| l |

| | |

!
0 0 0 o 0 o | |
l |

(2856P)

The Read Command (Table 14.2.1-9) requests that the WREN 7
transfer data to the initiator.

The Logical Block Address specifies that logical block at
which the read operation shall begin.

In the CDB the LUN must be zero.

The Transfer Length specifies the number of contiguous
logical blocks of data to be transferred. A Transfer Length
of 2zero indicates that 256 logical blocks shall be
transferred. Any other value 1indicates the number of
logical blocks that shall be transferred.

The data value most recently written in the addressed
logical block shall be returned.
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14.2.1.4

(2856P)

(continued)

Read data transfers with the initiator will not begi
until at least one full sector of data 1is available i
ihe WREN 7 data buffer. ror mulilple secior reads, L
transfer of data will continue until the number of block
specified in byte 4 of the CDB has been read an

transferred or until an unrecoverable error is detected.

Data transfer could stop if the option to stop o:
recovered error is selected.

For systems which support disconnection, WREN 7 wil
disconnect when a valid Read command 1is received. Th
WREN 7 will reconnect depending on the value of th
Buffer Full Ratio Set in Page 2 of the Mode Select Dati
(see Section 14.2.1.7). After the data transfer has bee!
started, the WREN 7 will not disconnect unless a
internal error recovery procedure is required or the dat
transfer to an 1initiator will be interrupted for moL
than 1 millisecond.

The initiator must accept all data until the WREN 7 send:
Completion Status during a Status phase. (Note the WREN
may disconnect and reconnect while executing this comman
and the initiator may prematurely terminate this comman
by creating the Reset condition or by sending an Abort o
Bus Device Reset message).

Sense Data will be valid after this command is execute
and Completion Status is sent. If the Address Valid bi:
in the Sense Data is true (1), the Sense Data Logica
Block Address (Information bytes) will point to the las
Logical Block accessed by the WREN 7. If the Addres:
Valid bit in the Sense Data is false (0), the Sense Dat.
Logical Block Address bytes are not valid.
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14.2.1.4

(2856P)

(continued)

The WREN 7 contains a 240 Kbyte data buffer in which to
store read (and write) data. When the Prefetch/Multi-
segmented cache is enabled, 192 Kbytes are available as a
multi-segmented cache. When set up as a cache, a prefetch
algorithm is implemented that improves performance by
taking data requested by a Read command from pre-fetched
data in the cache, if possible. When it is necessary to
access the medium, data contiguous to the requested data
is prefetched and stored in a cache segment for possible
future use. Multi-segmented caching allows prefetching a
reasonable amount of dta (enough to fill one segment)
without overwriting data in other segments that might be
requested later. If more space is needed than one segment
holds, data being stored in the segment "wraps around" to
the beginning of the segment and overwrites data that has
been transferred to the host. The size of the segments
and the amount of prefetch can be programmed by the
initiator to maximize cache performance. Mode select
command page 38H is used for this purpose. The segment
that will be used for each Read command is selected by
byte drive. See Section 5.5 for additional information on
the operation of the Prefetch/ Multi-segmented cache
buffering feature.
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14.2.1.4 (continued)

If any of the following conditions occur, this command shal
be terminated with a Check Condition status and the Sens
Key shall be set as indicated in the following table. Thi
table does not provide an exhaustive enumeration of al

ol s FaF S R - o~ o e

buuuLL..Luua Luau mﬂ_y cause v.nc SV s Conaition status.

CONDITION SENSE KEY
Invalid Logical Block Address Illegal Request
(see note)

Target reset since last command from Unit Attention
this initiator

Unrecoverable read error Medium Error
Recovered reagd error Recovered Error
Overrun or other error that might Aborted Command

be resolved by repeating the command

NOTE: The extended sense Information Bytes shall be se¢
to the Logical Block Address of the first invali
address.

14.2.1.5 Write Command (OAH)

S A GT— — — ——— — S— — — — — —— —— —

(2856P)

TABLE 14.2.1-10. WRITE COMMAND

BIT | 7 1 6 | 5| 4] 3] 2| 1} o |
BYTE(S) | | | l | | | ] |
0 | 0 0 0 0 1 o 1 ) |
| |

1 | LOGICAL UNIT NO. | LOGICAL BLOCK ADDRESS (MSB) |
| 0 o o] |

| l |

2 I LOGICAL BLOCK ADDRESS |
| |

3 | LOGICAL BLOCK ADDRESS (LSB) |
| i

4 | TRANSFER LENGTH i
I |

5 | FLAG| LINK |
| |

| |

| I
0 0 0 0 o} ol |
] |

The Write command (Table 14.2.1-10) requests that the WREI
7 write, to the medium, the data transferred by the
initiator.

The Logical Block Address specifies the logical block atf
which the write operation shall begin.
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14.2.1.5 (continued)

(2856P)

The Transfer Length specifies the number of contiguous
logical blocks of data to transfer. A Transfer Length of
zero indicates that 256 logical blocks shall be transferred.
Any other value indicates the number of logical blocks that
shall be transferred.

In the CDB the LUN must be zero.

For a valid Write command the WREN 7 requests write data
before disconnecting and before initiating any required seek
function specified for this command.

For systems which support disconnection, the WREN 7 will
disconnect when any internal error recovery procedure is
required, or the data transfer with the initiator will be
interrupted for more than 1 millisecond, or if the WREN 7's
internal data buffer is full. After a disconnect the WREN 7
will reconnect depending on the value of the Buffer Empty
Ratio in Page 2 of Mode Select Data (see Section 14.2.1.7).

The initiator must send requested write data to the drive
until the drive sends Completion status during a Status
phase or wuntil the initiator Resets/Aborts the command.
(Note: the drive may disconnect and reconnect while
executing this command).

Sense Data will be valid after this command is executed and
Completion status 'is sent. (refer to the Read Command
description in Section 14.2.1.4).

This command shall be terminated with a Reservation Conflict
status 1if any reservation access conflict (see Section
14.2.1.8) exists and no data shall be written.

If any of the following conditions occur, this command shall
be terminated with a Check Condition status, and if extended
sense 1is implemented, the Sense Key shall be set as
indicated in the following table. This table does not
provide an exhaustive enumeration of all conditions that may
cause the Check Condition status.
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14.2.1.5 (continued)

CONDITION SENSE KEY
iuvalld Loglcal Block Address lllegal KequestT
(see note)
Target reset since last command Unit Attention
from this initiator
Overrun or other error that might Aborted Command
be resolved by repeating the
command

NOTE: The extended sense Information Bytes shall be set to tt
Logical Block Address of the first invalid address. In thij
case, no data shall be written on the logical unit.

14.2.1.6 Seek Command. (OBH)

TABLE 14.2.1-11. SEEK COMMAND

I BIT | 7 1 6 | 5] 4] 3] 2] 1] o |
IBYTE(S) | | | | ] l | I |
| o | 0 ) 0 ) 1 0 1 1|
| | |
| 1 | LOGICAL UNIT NO. | LOGICAL BLOCK ADDRESS (MSB) |
i | 0 0 0| I
| | | I
| 2 | LOGICAL BLOCK ADDRESS |
| | |
| 3 | LOGICAL BLOCK ADDRESS (LSB) |
| | |
I a | 0 0 0 0 ) ) 0 o |
| | |
| 5 | | FLAG] LINK |
| | 0 0 0 0 0 ol | |
| | | | |

The Seek command (Table 14.2.1-11) requests that the WREN
seek to the specified logical block address.

For WREN 7, the Logical Unit number should be zero.
The use of this command is infrequent since all command

involving data transfer to/from the WREN 7 media contail
implied seek addresses.

(2856P) -l64-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-C

14.2.1.6 (continued)

For systems which support disconnection, the WREN 7 will
disconnect when a valid Seek command is received.

The maximum Logical Block Address that may be specified for
a Seek command is defined in Read Capacity Data, Section
14.2.2.1.

14.2.1.7 Mode Select Command (1l5H)

TABLE 14.2.1-12. MODE SELECT COMMAND

| BIT | 71 6 | 5] 4| 3] 2| 1| 0 |
IBYTE(S) | I | | | | | | |
| o | 0 0 ) 1 0 1 0 1 !
| l |
I 1 | LOGICAL UNIT NO. | PF | | swmp |
! | 0 0 ol | 0 0 o| |
I ] | | L |
| 2 | 0 0 0 0 0 0 ) 0 |
| | |
| 3] 0 ) 0 0 0 0 ) 0 |
| | I
| 4 | PARAMETER LIST LENGTH |
| | |
| 5 | FLAG| LINK |
| | |
| I I

| I
o) 0 o} o} 0 0| |
| l

(2856P)

The Mode Select command (Table 14.2.1-12) provides a means
for the initiator to specify medium, 1logical unit, or
peripheral device parameters to the WREN 7. For a WREN 7,
the Logical Unit number must be zero.

The Page Format (PF) bit, when set to one, indicates the
data sent by the initiator after the mode select Header and
Block Descriptors (if any) complies with the Page Format.
The PF bit, when set to zero, indicates the data sent after
the Mode Select Header and the Block Descriptors (if any)
are vendor unique. The WREN 7 will always interpret the PF
bit to a one.
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14.2.1.7

(2856P)

(continued)

The Save Mode Parameters (SMP) bit, when set to one
requests that the WREN 7 save the savable pages. Pages

and ¢ may be sivred ouly duriny rormat commands, SO CThe
cannot be saved via a Mode Select command. The WREN

must update the Current mode values with paramete:
included with this command, save the Current values ¢
the savable parameters, and report Good status only afte
the save operation 1is completed. The Saved parameter
shall not be changed if an error is detected during tt
Mode Select command. When the SMP bit is set to zero, tt
Saved parameter values will not be changed.

The Parameter List Length specifies the length in byte

of the Mode Selec parameter 1list that shall t

transferred during the Data Out phase. A Parameter Lis

Length of zero indicates that no data shall t

transferred. This condltlon shall not be con51dered as &
12

A aa -
errgr. See Table 14.2.1-15 to determine the List Length.

A list length other than those shown in Table 14.2.1-1
(except zero) is considered an error by the WREN 7.

The Mode Select parameter list (Table 14.2.1-13) contain
a four byte header, followed by =zero or one bloc

" descriptor, followed by the pages of Mode Selec

Parameters.

Acceptable values for the Mode Select parameter 1list fo
the WREN 7 drive are shown in Table 14.2.1-13.
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14.2.1.7 (continued)

TABLE 14.2.1-13. MODE SELECT PARAMETER LIST

| BIT i1 7 |6 | 5 | a4 | 3 | 2 | 1 1| o |
|IBYTE(S) | | | | | | l ] |
| | RESERVED [
| o | o 0 0 0 0 0 0 0 |
| | |
I 1 | MEDIUM TYPE I
| | o 0 ) 0 0 ) ) ) |
l l I
| 2 | RESERVED |
| | o 0 0 0 0 0 0 0 |
l i |
E | BLOCK DESCRIPTOR LENGTH |
| | EITHER O OR 8 |
l l |
BLOCK DESCRIPTOR
| o I DENSITY CODE |
| | o 0 0 0 0 0 0 0 |
| | |
| 1 [ NUMBER OF BLOCKS (MSB) |
| | o 0 0 ) 0 0 0 0 |
| l |
| 2 | NUMBER OF BLOCKS [
| | o© ] 0 0 0 0 0 0 |
I | |
E | NUMBER OF BLOCKS (LSB) I
| | o 0 0 4] 0 0 0 0 [1] |
| | |
| 4 | o0 0 0 0 0 0 s} 0 |
| | |
E | BLOCK LENGTH (MSB) |
| | |
| 6 l BLOCK LENGTH [2] |
l | |
| 7 | BLOCK LENGTH (LSB) |
| | |
PARAMETER INFORMATION [3]
| 8 - n | MODE SELECT PAGE HEADERS AND THEIR PARAMETERS |

| | (TABLE 14.2.1-15) |

NOTES : [1] All zeros to signify only one block size for the
entire LUN.
[2] sSet to desired sector size before a Format. (Valid
values are 180 to 4096.)
[3] See Mode Sense Command.
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14.2.1.7 (continued)

The medium type field shall be OOH to define the defaul
type direct access device.

The Block Descriptor Length specifies the length of th
Block Descrlipior. IL iIs equal to the number or bytes 1n th
Block Descriptor (either O or 8) and does not include th
page headers and mode parameters. A Block Descriptor Lengt
of 2zero indicates that no block descriptor shall b
included in the parameter list.

Each Block Descriptor specifies the medium characteristic
for all or part of a logical unit. Each Block Descripto
contains a Density Code, a Number of Blocks and a Bloc
Length.

The Density Code shall be OOH to define the default densit
of medium.

The Number of Blocks field specifies the number of logica
blocks on the medium that corresponds to the Density Cod
and Block Length in the Block Descriptor. For a WREN 7
there is only one Block Descriptor, thus the Number o
Blocks must be zero signifying that all logical blocks o
the 1logical unit shall have the medium characteristic

specified by the Block Descriptor.

The Block Length specifies the 1length in bytes of eac
logical block described by the Block Descriptor.

The rest of the Mode Select parameters are organized int
pages that group the parameters by function. The paramete.
definitions are the same as those described in the Mod
Sense command (paragraph 14.2.1.10) and will not b
repeated here.

TABLE 14.2.1-14. MODE SELECT PAGE DESCRIPTOR HEADER

| BIT | 71 6 | 5| a4 | 3 2 11 | o |
|_BYTE | ] | | | | | I
i__o© [ 0] o] PAGE CODE |
1 | PAGE LENGTH |
|_2-n__ | MODE PARAMETERS |

(2856P)

Each page of mode parameters begins with a two byte Pagt
Descriptor Header. The Page Code identifies which page of
mode parameters is being transferred. The Page Lengtl
indicates the number of additional bytes of mode parameter:
contained in this page. The number of additional bytes sen!
must always match the Page Length value.
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14.2.1.7 (continued)

The WREN 7 only verifies Mode Select Data that is defined
as changeable by the drive. The WREN 7 supports the
following Page Codes:

Page Code Description
O1lH Error Recovery parameters
02H Disconnect/Reconnect Control parameters
03H Format parameters
04H Rigid Disc Drive Geometry parameters
38H Cache Control Parameters

The initiator shall issue a Mode Sense command requesting
the WREN 7 to return all pages with changeable values (see
PCF field description for Mode Sense command) before
issuing any Mode Select commands. This allows the initiator
to correctly determine which pages are supported, the
proper 1length for those pages, and which parameters in
those pages may be changed for that Logical Unit Number.

Table 14.2.1-15 summarizes the number of bytes and
changeability status of the Mode Select parameter list for
the WREN 7. The detail information can be obtained by
issuing the Mode Sense command requesting changeable values
as previously discussed.

TABLE 14.2.1-15. TABLE TO DETERMINE PARAMETER LIST LENGTH

NUMBER OF BYTES CHANGEABLE BY AN

FUNCTION (Decimal) [1] INITIATOR
Mode Select Header 4 NO
Block Descriptor 8 or O SOME
Error Recovery Page Header 2 NO
Error Recovery Page Parameters 6 SOME
Disconnect/Reconnect Page Header 2 NO
Disconnect/Reconnect Parameters 10 SOME
Format Page Header 2 NO
Format Page Parameters 22 SOME
Rigid Disc Drive Geometry Header 2 NO
Rigid Disc Drive Geometry Parameters 18 NO
Cache Control Header 2 NO
Cache Control Parameters 14 SOME

[1] Derive Parameter List Length in Table 14.2.1-12 from these numbers.

(2856P)
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14.2.1.8 Reserve Command (16H)

TABLE 14.2.1-16. RESERVE COMMAND CDB

|  BIT | 71 6| 5] a4 | 3 2 1 | o |
{QXEE(S) : | I l | | | }
| o | 0 0 4] 1 0 1 1 0 |
| | |
| 1 | LOGICAL UNIT NO. |3rd | 3rd PRTY DEV. ID | EXTENT |
I | |PRTY | I |
| | 0 0 0]0 or 1 | [1] | o |
| | | [11 | | |
| 2 | RESERVATION IDENTIFICATION |
i i 0 o ) ] o o o ) |
| l |
| 3 | EXTENT LIST LENGTH (MSB) |
| | 0 0 0 o) ) 0 0 0 |
i i i
| 4 | EXTENT LIST LENGTH (LSB) |
| | 0 0 0 ) 0 0 0 0 I
| | ' I
| 5 | |FLAG | LINK |
| | 0 0 ) 0 0 0 | I
I | | I

|
|

(1] If bit 4 is zero, bits 3, 2, and 1 are zeros. If bit 4 is one,
bits 3., 2, and 1 identify the SCSI device ID for which the drive
is to be reserved.

The Reserve command (Table 14.2.1-16) is used to reservg
logical units. If the third party reservation option is
implemented, the 1logical unit may be reserved for anothe:
specified SCSI device. The Reserve and Release commands
provide the basic mechanism for contention resolution ir
multiple initiator systems.

This command is implemented by WREN 7 for an Entire Unit

Reserve with Third Party Reserve supported and with the
WREN 7 specific parameters shown in Table 14.2.1-16.
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14.2.1.8.1 Logical Unit Reservation

14.2.1.8.2

(2856P)

If the Extent bit is zero, this command shall request the
entire 1logical wunit (WREN 7 drive) be reserved for
exclusive use of the initiator until the reservation is
superseded by another valid Reserve command from the
initiator that made the reservation, released by a
Release command from the same initiator, by a Bus Device
Reset message from any initiator, or by a "hard" Reset
condition. A 1logical unit reservation shall not be
granted if any extent or logical unit is reserved by
another initiator or if any extent with a read shared
reservation type is reserved by this initiator. It shall
be permissible for an initiator to reserve a logical unit
that 1is currently reserved by that initiator. If the
Extent bit 1is zero, the Reservation Identification and
the Extent List Length shall be ignored. If the Extent
bit is a one, the WREN 7 will generate Check Condition
status and set the sense key to illegal request.

If, after honoring the reservation, any other initiator
subsequently attempts to perform a command other than a
Release command, which shall be ignored, or an Inquiry
command, which shall be executed, or a Request Sense
command, which shall be executed, the command shall be
rejected with Reservation Conflict status.

Extent Reservation
WREN 7 does not support EXtent reservations. This bit
must always be zero. Since the Reservation Identification

byte and the Extent List Length are valid only for extent
reservations, WREN 7 will ignore these fields.
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14.2.1.8.3

14.2.1.8.4

(2856P)

Third Party Reservation

WREN 7 supports the third party reservation option. Tt
third party reservation option for the Reserve commar
Gl1lOwWs aih i1hRiTiatli TU ies5eive a 10gicai umit LOL anoins
SCSI device. This option is intended for use in multipl
initiator systems which use the Copy command. WREN
shall also implement the third party release option (se
Section 14.2.1.9.3).

If the third party (3rdPty) bit is zero, then the thir
party reservation option is not requested. If the 3rdPt
bit 1is one the Reserve command shall reserve tk
specified logical unit for the SCSI device specified i
the third party device 1ID field. The WREN 7 shal
preserve the reservation until it 1is superseded L
another wvalid Reserve command from the initiator whic
made the reservation or until it is released by the sanm
initiator, by a Bus Device Reset message from an

Mha LIDDAT 7 ol

- Hhawdll Damat mandS+s anm -1
Hatru NMTOTL LvMUlLLviIViL. 411T WRLIN / Dida

initiator, or a
ignore any attempt to release the reservation made by an
other initiator.

Superseding Reservations

An initiator which holds a current reservation may modif
that reservation by issuing another Reserve command t
the same 1logical unit. The superseding Reserve comman
shall release the previous reservation state when the ne
reservation request is granted. The previous reservatic
shall not be modified if the new reservation reques
cannot be granted.

Implementors Note: Superseding reservations ar
principally intended to allow the SCSI device ID to L
changed on a reservation using third party reservatio
option. This capability is necessary for —certal
situations when using the Copy command.
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14.2.1.9 Release Command (17H)

TABLE 14.2.1-17. RELEASE COMMAND

| BIT | 7 | 6 | 5] a4 | 3 | 2 |1 | o |
IBYTE(S) | I I | | | | | |
| 0 | 0 0 ) 1 ) 1 1 1 ]
| | |
| 1 | LOGICAL UNIT NO. | 3rd[1]|THIRD PRTY DEV. ID.| EXTENT |
| I 0] o} 0] PRTY | (1] | o I
i | | 0 or 1} | |
I 2 | RESERVATION IDENTIFICATION |
| ] 0 0 0 0 0] 0 0 0 |
| 3 | EXTENT LIST LENGTH (MSB) |
| ] 0 0 0 0 0 o) 0 0 I
I 4 | EXTENT LIST LENGTH (LSB) [
| | 0 0 0 0 0 o] o) 0 |
i 5 | |FLAG | LINK |
| | 0 o . o 0 0 0 | | |
I | ] I

[1] Same as Note 1 for Reserve Command, Section 14.2.1.8.

The Release command (Table 14.2.1-17) is used to release
previously reserved logical units. It is not an error for
an initiator to attempt to release a reservation that is
not currently active. In this case, the target returns
Good status without altering any other reservation.

The command is implemented by WREN 7 for an Entire Unit
Release and Third Party Release supported with the WREN 7
specific parameters listed in Table 14.2.1-17.

In the CDB the LUN must be zero, and the Extent bit must
be zero.

14.2.1.9.1 Logical Unit Release
If the extent bit 1is zero, the Release command shall
cause the WREN 7 to terminate all reservations from the
initiator to the WREN 7.

14.2.1.9.2 Extent Release
The WREN 7 does not support extent reservations. This bit
must always be 2zero. Since the Reservation Identifi-

cation byte 1is valid only for extent reservations, WREN 7
will ignore this byte.
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14.2.1.9.3 Third Party Release

WREN 7 supports the third party release option. The third
party release optlon for the Release command allows ar

- voln 2wl  rem~ e Aarr: Ane T

.Lu..LL.LG.LU.L To ieicase a LV\J.I.UG-L Unic waila wWaS Phv Ve e - b
reserved using the third party reservation option (see
Section 14.2.1.8.3). This option is intended for use ir
multiple initiator systems which use the Copy command.

If the third party (3rdPty) bit is zero, the third party
release option is not requested. If the 3rdPty bit is
one, the WREN 7 shall release the specified logical unit,
but only if the reservation was made using the thiré
party reservation option by the initiator that is
requesting the release, and for the same SCSI device

specified in the third party ID field.
14.2.1.10 Mode Sense Command (1AH)
TABLE 14.2.1-18. MCDE SENSE CCOMMAND
| BIT | 7 | 6 | 54 4 | 3 | 2 |1 | © I
IBYTE(S) | ] | | | | | | I
| o | 0 0 0 1 1 0 1 0 |
| I
| 1 LOGICAL UNIT NO. | |
] | 4] 0 0] 0 0 0 0 0 |
| | I
| PCF ] PAGE CODE |
] | (See Table | (See Table 14.2.1-20)
| | 14.2.1-19) | |
] | 0] 0 0 0 0 0 o) 0 |
| ] I
| | ALLOCATION LENGTH
| | (See Table 14.2.1-20)
| 5 ] |FLAG | LINK |
| | 0 0 0 o] 0 0 | |
| ] ] | 1

(2856P)

The Mode Sense command provides a means for a WREN 7 t«
report it's medium, logical unit, or perlphe:al device
parameters to the initiator. it is a command
complementary to the Mode Select command for support of
medium that may contain multiple block 1lengths o1
densities.

This command is implemented in WREN 7 with the followins
drive specific parameters:
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14.2.1.10 (continued)

PCF BIT

7

CDB Specification
The LUN must be zero. See Table 14.2.1-18.

The content of Mode Parameter bytes is determined by the
value of the PCF (Page Control Field) bits specified in
CDB byte 2, bits 6 & 7. The WREN 7 shall return the same
Page Length for each supported page regardless of the
value of PCF. The PCF field is defined in Table 14.2.1-19.

TABLE 14.2.1-19. PAGE CONTROL FIELD BITS AFFECT ON MODE

PARAMETERS RETURNED

o

(2856P)

Return Current values. The <Current values are the
values currently being used by the WREN 7 to control
it's operation. After a Power On Reset, a hard Reset,
or a Bus Device Reset message the Current values will
be equal to the Saved values (if Saved values can be
.retrieved) or the Default values (if Saved values
cannot be retrieved). The Current value of a parameter
is wupdated whenever a Mode Select command which
changes that parameter ends with Good status being
returned.

Return Changeable values. The changeable values of any
page is a mask that indicates which parameters may be
changed via a Mode Select command and which parameters
may not. Each returned parameter byte shall contain
ones where a field or bit may be changed and zeros
where a field or bit may not be changed.

Return Default values. The Default values are the
values to which the WREN 7 will set the Current values
after a reset condition unless valid Saved values are
available.

1 Return Saved values. The saved values are the values

the WREN 7 stores in nonvolatile memory. The Saved
values of any changeable parameter can be set via a
Mode Select command. For nonchangeable parameters, the
Default value will be used.

The Block descriptor will contain it's normal values
regardless of the value of the PCF. Unsupported fields or
bits within a page will be returned as zeros for all PCF
values.
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14.2.1.10

(2856P)

{continued)

The Page Code allows the initiator to select one or al
of the pages of Mode parameters supported by the target
Pagc Ccoles wWhich are suppoiited LY WRBN 7 dLe SUNMAL1ZE

here (see Table 14.2.1-20):

Page Code Description
O00H Product Unique. Not used. If received, tt

WREN 7 will only return the four byte heade
and 8 byte block descriptor.

O1lH Error Recovery parameters.

0ZH Disconnect/Reconnect Control parameters.

03H Format parameters.

04H Rigid Disc Drive Geometry parameters.
O5H - 37H Not used.

038H Cache Control Parameters
39H-3EH Not used.

3Fg Return all supported pages.

The Allocation Length specifies the number of bytes tha
the initiator has allocated for returned Mode Sense data
An Allocation Length of zero indicates that no Mode Sens
data shall be transferred. This condition shall not b
considered as an error. Any other value indicates th
maximum number of bytes that shall be transferred. Th
WREN 7 shall terminate the Data In phase when allocatio
length bytes have been transferred or when all availabl
Mode Sense data has been transferred to the initiator
whichever is less.

The Mode Sense data (Table 14.2.1-21) will always includ
a four byte header, followed by one eight byte bloc
descriptor, followed by the requested page or pages o
Mode Sense parameters.

WREN 7 supports the following page codes. The Allocatio
Length should be at least the value in Table 14.2.1-2
for the initiator to receive all of the possibl
available information for this page code. ’
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14.2.1.10 (continued)

CDB PAGE CODE

TABLE 14.2.1-20.

LENGTH (DECIMAL)

MODE SENSE CDB SETUP

MODE SENSE "DATA" RETURNED

(CDB Byte 2,Bits 5-0

OCH

OlH

02H

03H

04H

38H

3FH

12

20

24

36

32

28

92

bytes of Mode Sense Header and
bytes of Block Descriptor Data

@ >

bytes of Mode Sense Header
bytes of Block Descriptor Data
bytes of Error Recovery Header
bytes of Error Recovery
Parameters [1]

O N 0

4 bytes of Mode Sense Header

8 bytes of Block Descriptor Data
2 bytes of Disconnect/Reconnect
Control Header

10 bytes of Disconnect/Reconnect
Control Parameters [1]

4 bytes of Mode Sense Header

8 bytes of Block Descriptor Data
2 bytes of Format Control Header
22 bytes of Format Parameters [1]

4 bytes of Mode Sense Header

8 bytes of Block Descriptor Data

2 bytes of Rigid Disc Drive
Geometry Header [1]

18 bytes of Rigid Disc Drive
Geometry Parameters

4 bytes of Mode Sense Header

8 bytes of Block Descriptor Data

2 bytes of Cache Control
Parameter Page Header

14 bytes of Cache Control
Parameter Data [1]

4 bytes of Mode Sense Header

8 bytes of Block Descriptor Data
80 bytes of Headers and
parameter data for 01H, O02H 03H
O4H and 38H Page Codes. [1]

[1] See PCF description for Mode Sense CDB (Table
14.2.1-18).

(2856P)

WREN 7 returned values of Mode Sense Header and Block
Descriptor Data are defined in Table 14.2.1-21.
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14.2.1.10 (continued)

TABLE 14.2.1-21. MODE SENSE DATA

7 | 6 | 5] 4] 3| 2| 1] 0
1 [} 1] 1 1]
§ L

i i 1
SENSE DATA LENGTH
"LENGTH" ENTRY OF TABLE 14.2.1-20 MINUS ONE [1]

MEDIUM TYPE

= 1

0 0 0 0 0 0 0 0 [2]
2 WP | RESERVED
(331 o 0 0 0 0 ) 0
]
3 BLOCK DESCRIPTOR LENGTH (8 decimal)
0 0 0 0 1 0 0 o [a]
BLOCK DESCRIPTOR DATA
! ) ! DENSITY CODE I
| | 0 0 0 0 0 0 0 0 [5] |
| | I
| 1 | NUMBER OF BLOCKS (MSB) |
| | 0 0 0 0 0 0 0 o [6] |
| | I
| 2 | NUMBER OF BLOCKS |
1 | 0 0 0 0 0 0 0 o [6] |
| | I
| 3 i NUMBER OF BLOCKS (LSB) |
| i o 0 0 ) 0 0 o] o [s6] |
| | |
| 4 ] RESERVED [
| | o} 0 0 0 0 0 0 o} |
| | I
| 5 | BLOCK LENGTH (MSB) [7] |
| | - |
| 6 ] BLOCK LENGTH [71] |
| | I
i 7 ] BLOCK LENGTH (LSB) [7] i
| I I
PARAMETER INFORMATION
| 0-n | MODE SENSE PAGE HEADERS AND THEIR I

| [ PARAMETERS (See Table 14.2.1-22) |
| | I

See following page for notes.
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14.2.1.10

(2856P)

(continued)

Notes for Table 14.2.1-21 Mode Sense Data (continued)

[1]

[2]

[31

[4]

[5]

[6]

[71]

The Sense Data Length specifies the length in bytes of
the following Mode Sense data that is available to be
transferred during the Data In phase. The Sense Data
Length does not include itself.

WREN 7 supports only OOH (default medium) in the
Medium Type field.

A Write Protect (WP) bit of zero indicates the medium
is write enabled. A WP bit of one indicates the medium
is write protected.

The Block Descriptor Length specifies the 1length in
bytes of the Block Descriptor. It 1is equal to the
number of bytes in the Block Descriptor (8) and does
not include the page headers and mode parameters, if
any. WREN 7 will send one Block Descriptor.

Each Block Descriptor specifies the medium
characteristics for all or part of a logical unit.
Each Block Descriptor contains a Density Code, a
Number of Blocks, and a Block Length.

WREN 7 supports only OOH (default density) in the
Density Code field.

The Number of Blocks field specifies the number of
logical blocks of the medium that meets the Density
Code and Block Length in the Block Descriptor. A
Number of Blocks of 2zero indicates that all of the
remaining logical blocks of the logical unit have the
medium characteristics specified by the Block
Descriptor. The WREN 7 will always return zeros in the
Number of Blocks field.

The Block Length, as defined after a format function,
specifies the length in bytes of each logical block
described by the Block Descriptor. Default is 512 if
no Mode Select command is received before the Format
command. Valid values are 256 through 4096.

~-179-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-¢

14.2.1.10

(continued)

Mode Sense Page Descriptor Header

TABLE 14.2.1-22. MODE SENSE PAGE DESCHKLPITOR HEADEK

| BIT | 7 | 6 | 51 4] 3] 2| 1] (o}

IBYTE(S) | | ] l ] | | 1

| 0o i PS | c | PAGE CODE 1]

| |0 or 1] |

I 1 | PAGE LENGTH [1]

I |

| 2-n | MODE PARAMETERS [1]

| |

{13 PAGE CODE PAGE DESCRIPTION REFERENCE TABL]

01l Error Recovery 14.2.1-23
02 Disconnect/Reconnect Control 14.2.1-24
03 Format Parameters i4.2.1-25
04 Rigid Disc Drive Geometry 14.2.1-26
38 Cache Control Parameters 14.2.1-27

(2856P)

Each page of mode parameters (for the Mode Sense command

begins with a two byte Page Descriptor Header. The Pag:
Code identifies which page of mode parameters 1is bein
transferred. The Page Length 1indicates the number o:

additional bytes of mode parameters being sent by the WREI
7. Multiple pages of mode parameters may be transferred i
one Mode Sense Data In phase (using Page Code 3FH).

The Parameters Savable (PS) bit, when set to one, indicate
if the page contains savable parameters. When the PS bit i:
set to 2zero, none of the parameters within the page ar«
savable. Since the parameters within pages 3 and 4 wil.
always be saved during Format commands (but not via a Mod
Select command with the SMP bit set to 1), these pages wil
return a one for the PS bit.

Error Recovery Page

WREN 7 Error Recovery Page implementation is defined i
Table 14.2.1-23. This table summarizes: the function, th

RS = =
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14.2.1.10 (continued)
TABLE 14.2.1-23. ERROR RECOVERY PAGE

PAGE DESCRIPTOR HEADER

| BIT | 7 | 6 | 5 | 4 | 3 | 2 | 1 ] ) I
|IBYTE(S) | 1 | | ] | | | |
| 0 | PS | ] PAGE CODE (1 Decimal) |
I | 1[1]] o | 0 0 0 ) 0 1 |
! | 1 | |
i 1 ] PAGE LENGTH (BYTES) - 6 Decimal |
l | o o ) o} 0 1 1 0 |
| | !
ERROR RECOVERY PARAMETERS

| 2 | AWRE | ARRE| TB | RC | EEC| PER| DTE| DCR |
|IDEFAULT | © | o | 0 | o | 0o | 0 | o | 0 [31 |
|z————--- EEEEET f——m- f--~-- [-=-—- |-—--- f=——- f-—--- f——mmm |
| CHANGE- | | | | I | | | |
IABLE [2]] 1 | 1| 1| 1| 1| 1| 1] 1 |

| | | | l | | 1 |
l 3 | RETRY COUNT |
|DEFAULT | O | o | 0| 1] 1| o | 1 | 1 27 |
| | | | | | | | | Decimal |
=== |-=---- | -—=-- |-———- f-———- == j-———- [----- |—m—mmm e |
| CHANGE- | | | | | | | | |
|ABLE [2]! 1 : 1 { 1} 1; 1} 1{ 1: 1 [4] {
| 4 | CORRECTION SPAN (bits)- 11 Decimal |
|IDEFAULT | o© | o | o] 0] 1] o] 1] 1 (51 |
f-——eaam- f=--—- |-——-- === f-=-=—- |-~——- | -——-- [--=-—- et e |
|[CHANGE- | O | o | o] o} 0} o] (o] 0 |
|ABLE [2]] | | | | | | | |
| | l l | | | | | |
| 5 | HEAD OFFSET COUNT |
IDEFAULT | © | o | 0] 0] (]| o] o] o (61 |
R j-—=-=- |---—- f-———- === [—=——- f-mm-- f----- e |
| CHANGE- | | | | | | | | |
|ABLE [2]] o© | o | 0] (o] of o] o} ) |
| | | | | l l | | |
[ 6 I DATA STROBE OFFSET COUNT |
|DEFAULT | © | o | (o} ol o] o} o] 0 (71 |
| |----=- ————- |-———- [-——-- f=--—- f-—--- |———-- - |
| CHANGE- | l | | | | | | |
|ABLE [2]] © | o | 0] o] ol o] o] 0 |
| | ] I I | | I | |
| 7 | RECOVERY TIME LIMIT l
|DEFAULT | 1 | 1 | 1] 1] 1] 1] 1} 1 [s1 |
| === |-~ | ——=-- |--—-- | ===~ | === f--——- f--—-- e |
| CHANGE- | | | | | | | | |
|ABLE [2]] © ] o0 | o] (e]| 0{ 0] (+]] 0 I

| | | ] | ]

See following pages for notes.
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14.2.1.10

(2856P)

(continued)

Notes for Table 14.2.1-23. Error Recovery Page

(1]

[2]

(3]

Tue reiurned PS5 (rarameter Savable) bit of L inailcate
that page 01H parameter data is savable.

A value of zero means this bit function is not directl
changeable by an initiator, a value of 1 means the bi
function is directly changeable by an initiator. (Se
Mode Select Command)

The Automatic Write Reallocation Enabled (AWRE) bit
when set to one, allows the WREN 7 to automaticall
relocate bad blocks detected during write operations
This function dcesn't apply to the Format Unit command
When set to zero, the WREN 7 shall not perfor:
automatic reallocation but shall create Check Conditio

status with Sense Key of Medium Error instead.

The Automatic Read Reallocation Enabled (ARRE) bit
when set to one, allows the WREN 7 to automaticall:
relocate bad blocks detected during read operations
When set to =zero, the WREN 7 shall not perfor:
automatic reallocation but shall create Check Conditio:
status with Sense Key of Medium Error instead.

The Transfer Block (TB) bit, when set to one, indicate
the failing data block shall be transferred to th
initiator. When set to =zero, the failing data bloc]
shall not be transferred.

The Read Continuous (RC) bit, when set to one, request:
the WREN 7 to transfer the requested data lengtl
without adding delays (for retries or ECC correction
which may be required to ensure data integrity. The
WREN 7 may send errohneous data in order to maintain thi
continuous flow of data. This bit shall override th
DTE bit 1if it is set. When set to zero, recover:
actions during data transfer are allowed.

The Enable Early Correction (EEC) bit,when set to one,
allows the WREN 7 to apply ECC correction as soon as
possible, before the retry count is exhausted. Setting
this bit has the same effect as setting the Read Retrj
Count to nine, and overrides any non-zero Read Retry
Count value. Seek error retries are not affected by
this bit. When this bit is set, the DCR bit must be
zero. When the EEC bit is set to zero, the WREN 7 shall]
exhaust the appropriate number of retry combinations
before attempting ECC correction.
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14.2.1.10

(continued)

Notes for Table 14.2.1-23. Error Recovery Page (continued)

{?2RRADY

[31

[4]

continued

The Post Error (PER) bit, when set to one, indicates
the WREN 7 will report Check Condition status and
appropriate Sense Key for any recovered errors
encountered. Reporting of unrecoverable errors will
have priority over reporting of recoverable errors.
When set to =zero, any errors recovered within the
limits established by the other Error Recovery Flags
will not be reported. Any unrecoverable errors will be
reported.

The Disable Transfer on Error (DTE) bit is valid only
when the PER bit is set to one. When the DTE bit is
set to one, it indicates the WREN 7 will terminate
data transfer even for recoverable errors. The setting
of the TB bit determines whether the block in error
will be transferred. When DTE is set to zero, data
transfer will continue if recoverable errors are
encountered. If the PER bit is one and the DTE bit is
zero, recoverable errors will be reported after all
data has been transferred.

The Disable Correction (DCR) bit, when set to one,
indicates ECC correction shall not be applied to the
data even if correction is possible. When set to zero,
ECC correction shall be applied if correction is
possible.

The Read Retry Count specifies the point in the retry
algorithm at which ECC correction is to be attempted.
The read retry algorithm is divided into three phases,
one phase for each level of track offset. At a given
level, ©positive and negative track offsets are
combined with early and late data strobes to create
nine unique offset/strobe combinations. If the Read
Retry Count is specified as 1-9, all nine "level one"
retry combinations are attempted prior to examining
the DCR bit. similarly, if the Read Retry Count is
specified as 10-18 or 19-27, the drive will exhaust
all "level two" or "level three® retries,
respectively, before examining the DCR bit. (Note: The
net effect of the algorithm is to round the
host-specified retry count up to the nearest multiple
of nine.) If the read data has not been recovered
after the appropriate number of retry combinations is
exhausted, the drive will attempt to perform ECC
correction if the DCR bit is not set. If the DCR bit
is set, or if the error is not correctable by ECC,



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-

14.2.1.10

(continued)

Notes for Table 14.2.1-23. Error Recovery Page (continued)

(2856P)

{4] vcouailouead

the remaining retry combinations (up to the maximum o
27) are attempted. If the Read Retry Count is 2zero, n
retries will be attempted.

[5] The Correction Span is the size of the largest rea
data error, in bits, on which ECC correction will b
attempted. Errors longer than this span (11 decimal
are reported as unrecoverable.

-
[4)}
(-

The WREN 7 Head Offset Count is a default of zero an
not changeable to signify that this feature 1is no
programmable by the initiator. Head offsets will b
performed as part of the WREN 7's retry algorithms.

[7] The WREN 7 Data Strobe Offset Count is a default o
zero and not changeable to signify that this featur
is not programmable by the initiator. Data Strob
Offsets will be performed as part of the WREN 7'
retry algorithms.

[8] A Hex FF indicates that the Recovery Time Limit i
unlimited.

Disconnect/Reconnect Control Page

The WREN 7 Disconnect/Reconnect Page implementation i
defined in Table 14.2.1-24. This table summarizes th
function and defines the default value and changeabl
status.
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TABLE 14.2.1-24. DISCONNECT/RECONNECT CONTROL PAGE

PAGE DESCRIPTOR HEADER

| BIT ] 71 6| 5] 4] 3] 2| 1] 0 |
| BYTE(S) | | | | | | | | |
| 0 | PS | | PAGE CODE |
| | 1111 0O | 0 0 0 0 1 0 |
| | | |
| 1 | PAGE LENGTH (10 Decimal) |
] | 0 0 0 0 1 0 1 0 |
| | |
DISCONNECT/RECONNECT CONTROL PARAMETERS

2 | BUFFER FULL RATIO |
|_DEFAULT _ _|__0j__01_0 _0 _0 _0O0 __0O0f__O _______ |
| CHANGEABLE[ 21| 1] 1 1 1l 11 1] 1] 1] 1 |
| 3 | BUFFER EMPTY RATIO |
|_DEFAULT _ _|__Oj__©0}__ 0 _0f_0__0__6f O _______ |
| CHANGEABLE[21] 1] 11 1] 1] 11 11 11 1 I
| 4 ] BUS INACTIVITY LIMIT (MSB) |
|_DEFAULY _ | __O0__O0__O0 _0_ _0 _0 __0 __O0 _______ |
| CHANGEABLE[2]] 0 0 0 0 0 0 0 0 |
| 5 | BUS INACTIVITY LIMIT (LSB) (10 Decimal) |
_DEFAULT _ _|__0__O0__0O _ O _ v _ 0 __1___0 _ ____ [31_1
(CHANGEABLE[ 21| 0 0 0 0 0 0 0 0 |
] 6,7 | DISCONNECT TIME UNIT |
|_DEFAULT _ _|__________0000H __ _ _ _ _ _ _ o ______ |
| CHANGEABLE[21] 00O0O0H |
] 8,9 | CONNECT TIME LIMIT |
|_DEFAULT _ _|_ _ ________08000H __ _ _ _ _ _ __ _ _______ |
|CHANGEABLE[ 21| 000O0H |
| - 10,1 | RESERVED |
|_DEFAULT[2] | _ _ _______0000H __ _ _ _ _ _ _ _ ________ |
| CHANGEABLE[21] 00O0O0H ]

[1] The PS (Parameter Savable) bit of 1 indicates that

the page 02H parameter data is savable.

[2] A changeable value of zero means this function is

not directly changeable by an initiator. A value
of 1 means the bit function is directly changeable
by an initiator. (See Mode Select command.)

[3] 1 millisecond. Zero means no bus inactivity limit.

(2856P)
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14.2.1.10

(2856P)

(continued)

Both the ratio parameters are the numerator of
fractional multiplier that has 256 as it's denominator.

The Buffer Full Ratio indicates, on Read commands, ho
full the WREN 7's buffer shall be before reconnecting
The WREN 7 will round up to the nearest whole 1logica
block. A wvalue of 2zero means the drive will accept
sector before becoming "full". This value is changeabl
by an initiator.

The Buffer Empty Ratio indicates, on Write commands, hot
empty the WREN 7's buffer shall be before reconnecting t:
fetch more data. The WREN 7 rounds up to the neares
whole logical block. A value of zero means the drive wil
empty to a point where 1 sector is left in the buffe:
before reconnecting. This value 1is changeable by ai
initiator.

The Bus Inactivity Limit field (bytes 4 & 5) indicate:
the time, in 100 microsecond increments, the WREN 7 i:
allowed to assert the Busy signal without handshake:
until it shall disconnect. The WREN 7 may round down t«
it's nearest capable value. The value of ten indicate:
the WREN 7 is allowed to maintain the Busy signal for on
millisecond without handshakes. This value 1is nof
changeable by the initiator.

The Disconnect Time Limit field (bytes 6 and 7) indicates
the minimum time, in 100 microsecond increments, the WRE!
7 shall remain disconnected until it shall attempt t«
reconnect. A value of =zero indicates the WREN 7 i
allowed to reconnect immediately. For WREN 7, this is
always zero and the changeable code is always zero.

The Connect Time Limit field (bytes 8 and 9) 1indicate:
the maximum time in 100 microsecond increments that the
target should remain connected until it attempts t«
disconnect. The target may round to it's nearest capable
value. A setting of 2zero indicates that the WREN 7 it
allowed to remain connected indefinitely until it
attempts disconnection.

Format Parameters Page

The WREN 7 Format Parameters Page implementation ics
defined in Table 14.2.1-25. This table summarizes the
function and defines the default or changeability status
for each bit.
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14.2.1.10 (continued)
TABLE 14.2.1-25. FORMAT PARAMETER PAGE
PAGE DESCRIPTOR HEADER
| BIT | 7 | 6 | 5] 4| 3] 2} 1] 0 |
| _BYTE(S) | | | | I | | | |
| 0 | PS[1]} | PAGE CODE (3 Decimal) |
| | 1 ] o] 0 0 0 0 1 1 |
| 1 | PAGE LENGTH ( 22 Decimal) |
| | 0 0 0 1 0 1 1 0 |
FORMAT PARAMETERS [1]

| 2,3 | TRACKS PER ZONE (MSB) |
|_DEFAULT | _ _ _ _ _ _ _ __0001 (HEX) _ _ _ _ _ _ _ _ (21 _ |
| CHANGEABLE | F F F F (HEX) |
I 4,5 | ALTERNATE SECTORS PER ZONE |
|_DEFAULT | _ _ _ _ _ _ _ __0001 (HEX) _ _ _ _ _ _ _ _ 31 _ |
| CHANGEABLE | . F FFF (HEX) |
| 6,7 I ALTERNATE TRACKS PER ZONE |
|_DEFAULT | _ _ _ _ _ ___ _0000 (HEX) _ _ _ _ _ _ _ _ 41 _ |
| CHANGEABLE | 0 0 0 0 (HEX) |
| 8,9 | ALTERNATE TRACKS PER VOLUME |
| _DEFAULT | _ _ _ _ _ _ __ _O0O01E(HEX) _ _ _ _ _ _ _ _ 51 _ |
| CHANGEABLE | F F F F (HEX) |
| 10,11 | SECTORS PER TRACK |
I_DEFAULT | _ _ _ _ __ ___0047 (HEX) _ _ _ _ _ _ _ _ Is1 _ |
| CHANGEABLE | 0 0 0 0 (HEX) |
| 12,13 | DATA BYTES PER PHYSICAL SECTOR |
|_DEFAULT | _ _ _ _ _ _ ___0200 (HEX) _ _ _ _ _ _ _ _ 71 _ |
| CHANGEABLE | 0 0 0 0 (HEX) |
| 14,15 | INTERLEAVE |
|_DEFAULT | _ _ _ _ _ ____0001 (HEX) _ _ _ _ _ _ _ _ 81 _ |
| CHANGEABLE | 0 0 0 0 (HEX) |
| 16,17 | TRACK SKEW FACTOR |
|I_DEFAULT | _ _ _ _ _ ____0006 (HEX) _ _ _ _ _ _ _ _ 191 _ |
| CHANGEABLE | 0 0 0 0 (HEX) |
I 18,19 | CYLINDER SKEW FACTOR |
|_DEFAULT | _ _ _ _ _ ____0016 (HEX) _ _ _ _ _ _ _ _ fo1 _ |
| CHANGEABLE | 0 0 0 0 (HEX) |
| 20 | DRIVE TYPE FIELD |
| DEFAULT | ) 1 0 0 ) 0 o] 0 [11] |
I _ _ _ _ | _SSEC | _HSEC | RMB | SURF| INS | _ _ RESERVED_ _ _ _ |
| CHANGEABLE | 0 0 0 0 1 0 0 0 I
| 21,22,23 | RESERVED |
I_DEFAULT | _ _ _ _ _ ____000000 (HEX) _ _ _ _ _ _ _ _ _ I
| CHANGEABLE | 00000 0 (HEX) |

(2856P)
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14.2.1.10

(continued)

Notes for Table 14.2.1-25. Format Parameter Page (continued)

(1]

[2]

[3]

[4]

[5]

(2856P)

This page of parameters may be sent only immediatel
before sending a Format Unit command to the WREN 7. Th
CGrrent parameieis fur  ihis page will be update
immediately but any changes between these Curren
parameters and the existing media format will not be i

effect until after the Format Unit command is completed.

The Tracks per Zone field indicates the number of track
the WREN 7 will allocate to each defect management zone
The WREN 7 will support defining a defect management zon
as one track or one cylinder. An Initiator programme
value of 1 defines one track per zone i.e. (spare sector
per track). Any other recorded value will result in th
drive defining one cylinder as the defect management zon
and the drive will automatically insert the number o
read/write heads (i.e. number of tracks per cylinder) i
this field. The Default Drive value is 1.

The Alternate Sectors per Zone field indicates the numbe
of spare sectors to be reserved for the defined defec
management zone. A value of =zero 1indicates that n
sectors are to be reserved in each zone for defec
management. This is to accommodate hosts that want t
manage the defects themselves. The maximum Initiato
programmable value is either 255 or one less than thi
minimum number of sectors per track for the drives. Oonu
is a reasonable maximum if one track is defined as th
defect management zone (i.e. one spare sector per track).
Eight is a reasonable maximum if one cylinder is definec
as the defect management zone. The Default Drive value it
1 (with [2], defines one spare sector per track).

The Alternate Tracks per Zone field indicates the numbe:
of spare tracks to be reserved at the end of each defect
management zone. A value of zero indicates that no spare
tracks are to be reserved in each zone for defect
management by the WREN 7.

The Alternate Tracks per Volume field indicates the
number of spare tracks to be reserved at the end of the
logical unit. The WREN 7 will use these locations for
replacing sectors. A value of 2zero indicates that nc
spare tracks are to be reserved at the end of the unit
for defect management. The WREN 7 defaults to two times
the number of read/write heads in the drive indicatinc
two spare cylinders. The initiator may change this value
for any number between O and 255. This number must be s
multiple of the number of Data Read/Write heads installed.
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14.2.1.10
Notes

[6]

(7]

[8]

[9]

[10]

(2856P)

(continued)
for Table 14.2.1-25. Format Parameter Page (continued)

The Sectors per Track field indicates an average number
of physical sectors the WREN 7 shall allocate per disc
track. Because of Zone Bit RecordingT™, there exists no
single value for sectors per track, but the average value
is between TBD and 71 depending on selected sector size.
The number of user accessable sectors per track may be
fewer than the reported value, depending on the sparing
scheme selected. The value cannot be directly selected
with the Mode Select command.

The Bytes per Physical Sector field indicates the number
of data bytes the WREN 7 shall allocate per physical
sector. This value will equal the block length reported
in the block descriptor. The bytes per physical sector is
not directly changeable by the initiator and will not be
verified on a Mode Select command.

The Interleave field is the interleave value sent to the
WREN 7 during the last Format Unit command. This field is
valid only for Mode Sense commands. The WREN 7 shall
ignore this field during Mode Select commands.

The Track Skew Factor field indicates the average number
of physical sectors between the last logical block on one
track and the first logical block on the next sequential
track of the same cylinder. A value of zero indicates no
skew. The Default Value is 6 for 512 byte sectors. This
value is not changeable by an initiator.

The Cylinder Skew Factor field indicates the average
number of physical sectors between the last logical block
of one cylinder and the first logical block of the next
cylinder. A value of 2zero indicates no skew. The Default
Value is 22 (16 Hex) for 512 byte sectors. Cylinder skew
will be utilized by a WREN 7 but is not changeable by an
initiator.

-189-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-

14.2.1.10 (continued)

Notes for Table 14.2.1-25. Format Parameter Page (continued)

o
L+iy

(2856P)

Thie Drive 1ype fleld Dits are derined as IOLIOWS:

The Soft Sectoring (SSEC) bit (bit 7) is set to zer
indicating the WREN 7 shall not use soft secto
formatting.

The Hard Sectoring (HSEC) bit, is set to one
indicating that the target shall use hard secto
formatting. The SSEC and HSEC bits cannot both be se
to one in Mode Select commands.

The Inhibit Save (INS) bit (bit 3), when set to one
indicates the WREN 7 shall inhibit the saving of an
parameters other than those contained in pages 3 or
during the next Format command. The preexisting value:
Of any savabie parameters will be maintained. When IN!
is set to zero, any savable parameters shall b
updated to their Current values and saved during thi
next Format command. The default value is zero, bu!
the changeable bit 1is one, indicating it may b«
changed.

The following bits are not implemented by WREN 7 anc
are always zero and changeable bits are likewise zero.

The Removable Media (RMB) bit, when set to one,
indicates that the logical unit contains
removable media. This same bit is also returnes
in the Inquiry parameters (see Section 14.1.1.3).

The Surface Map (SURF) bit, when set to one,
indicates that the target shall allocate
successive 1logical blocks to all sectors on :
surface before allocating logical blocks to the
next surface. When SURF is set to zero, the
target shall allocate successive logical blocks
to all sectors within a cylinder before
allocating logical blocks to the next cylinder.
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14.2.1.10

(continued)

Rigid Disk Drive Geometry Parameters

The WREN 7 Rigid Disc Drive Geometry Parameters Page
implementation is defined in Table 14.2.1-26. This table
summarizes the function and defines the default value. An
initiator may not change the default values, thus the
changeable status is always zero for all bytes/bits in this
page.

TABLE 14.2.1-26. RIGID DISC DRIVE GEOMETRY PARAMETERS

PAGE DESCRIPTOR HEADER

e e ————

| BIT | 7 | 6 | 5] 4] 3} 2] 1] 0 |
|BYTE(S) | | ] | ] | | | I
] 0 | PS[11}| | PAGE CODE (4 Decimal) ]
] | 1 | 0 | 0 0 0 1 0 0 |
| 1 | PAGE LENGTH (18 Decimal) ]
! | 0 0 0 1 0 0 1 0 |
RIGID DISC DRIVE GEOMETRY PARAMETERS
] 2 | NUMBER OF CYLINDERS (MSB) |
| | o] 0 0 0 0 0 0 o 271 |
| 3 | NUMBER OF CYLINDERS
| { 0 ¢] 0 0 0 1 1 1 [21 |
| 4 | NUMBER OF CYLINDERS (LSB) ]
| l 1 o 0 0 1 0 1 1 [2] |
| 5 ] NUMBER OF HEADS |
| l [3] i
| 6,7.8 | STARTING CYLINDER - WRITE PRECOMP |
| | 0 ) 0 0 0 0 0 0 [a3 |
| 9,10,11} STARTING CYLINDER-REDUCED WRITE CURRENT i
i l 0 0 0 0 0 0 0 0 [a1 ]
| 12,13 | DRIVE STEP RATE |
| I 0 o] 0 0 0 0 0 0] f41 |
|14,15,16] . LOADING ZONE CYLINDER |
| | 0 0 0 0 0 0 0 0 [4] |
{17,18,19] RESERVED ]
| | 0 0 0 0 0 0 0 o [41 |
[1] The PS bit of 1 indicates that page 04 parameter data is
savable and will be saved when a Format Function is
performed.
[2] 1931 wuser accessible cylinders maximum with no spare
cylinders (tracks) set aside for flaw reallocation.
3] 15

[4] Not applicable.

The following page of parameters may be sent wvia a Mode
Select command only immediately before sending a Format
Unit command to the WREN 7 and must equal the values
reported by the Mode Sense command.

(2856P)
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14.2.1.10 (continued)
The Number of Cylinders field indicates the maximu
number of user available cylinders for the WREN 7. Th
WREN 7 will use some of the additional cylinder
available for storing WREN 7 parameters, defect lists, o
dlagnostic purposes.
The number of Heads field indicates the maximum number o
data (read/write) heads on the WREN 7 drive.

TABLE 14.2.1-27. CACHE CONTROL PARAMETERS

] BIT | 7 1 6 | 51 4] 3] 2] 1] 0 |

IBYTE(S) | 1 | | | | | I |

| o] | PSS | ] Page Code ( 38 Hex ) |

| | 1111 o | 1 1 1 o ) 0 |

T |

] ] PAGE LENGTH (bytes) - (14 decimal) |

| 1 l o 0 0 0 1 1 1 o] |

CACHE CONTROL PARAMETERS

i V4 i RSVD| WIE|j RSVD| CEBE | CACHE TABLE SIZE {37 i

| DEFAULT | o | 0 | 0] 1] 0 0 0 1 |

| = m oo l

| CHANGE- | l | l l 1

| _ABLE[2]] 0| 1] 0] 1 | 1 1 1 1 l

| 3 ] PREFETCH THRESHOLD [4] |

| DEFAULT | 1 1 1 1 1 1 1 1 |

|-—-mm- e 1

| CHANGE- | |

| _ABLE | 0 0 0 0 0] 0 0 0 |

] 4 ] MAXIMUM PREFETCH [51 |

|DEFAULT | 1 1 1 1 1 1 1 1 |

e z

| CHANGE- | |

|_ABLE | 1 1 1 1 1 1 1 1 l

| 5 ] MAXIMUM PREFETCH MULTIPLIER [5] |

| DEFAULT | 0 0 0 0 0 0 0 0] |

I e R |

| CHANGE- | |

| _ABLE 1 0 0] 0 0 0 0 0 0 |

] 6 | MINIMUM PREFETCH (6] |

| DEFAULT | 0 0] 0 0 0] 0 0 0 |

e |

| CHANGE- | |

| ARLE I 0 0 0 0 0 0 0 0 |

| 7 | MINIMUM PREFETCH MULTIPLIER [el1 |

| DEFAULT | 0 0 0 0] 0 0 0] 0 |

e |

| CHANGE- | |

| _ABLE 1 0 0 0 0 0 0 0 0 ]

| 8-15 ] RESERVED ]

i 1 o] 0 0 0 0 0 0 0 i

(2856P)
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14.2.1.10 (continued)
Notes for Table 14.2.1-27 Cache Control Parameters

[1] The PS (Parameter Savable) bit of 1 indicates that
the page 38H parameter data is savable.

[2] A changeable value of zero means this function is
not directly changeable by an initiator. A value
of 1 means the bit function is directly changeable
by an initiator. (See Mode Select command.)

[3] Cache Enable bit 4 of one enables the WREN Cache
operation. Zero disables cache operation. See
paragraph 5.5 for more details.

Write Index Enable bit 6 controls the creation of
Cache data on Write commands. If bit 6 is a one
the Write data will be treated as Cached Read
data. If bit 6 1is 2zero, the Write data is not
chached.

Cache table size bits 3 thru 0 indicate the number
of cache segments to maintain in buffer ram.
Default is 1. See paragraph 5.5 for more details
on cache operation.

[4] Prefetch Threshold byte 3 indicates the maximum
value of the transfer 1length byte of the Read
command for which a prefetch will be performed.

[5] The product of the Maximum Prefetch Multiplier,
byte 5, and the Read command transfer length is
added to the value of the Maximum Prefetch, byte
4, to indicate the maximum number of blocks to
prefetch when a Read command is 1issued and the
blocks are not already cached.

[6] The product of the Minimum Prefetch Multiplier,
byte 7, and Read command transfer length is added
to the value of the Minimum Prefetch, byte 6, to
indicate the minimum number of blocks to prefetch
when a Read command is issued and the blocks are
not already cached.
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14.2.1.11 Start Unit Command (1BH)

TABLE 14.2.1-28. START UNIT COMMAND

| BIT | 71 6 | 5] 4] 3] 2] 1} 0 I
|BYTE(S) | I | I I I L I I
i U 1 U U U L L 9] L] L ]
| 1 | LOGICAL UNIT NO. | | IMMED |
| | 0 0 o] 0 0 0 0| |
| I I I l
I 2| o 0 0 0 0 0 0 0 |
| 3 1| 0 0 0 0 0 0 0 0 I
| a | | START |
| | 0 0 0 0 0 0 o) 1 |
I 1 ‘ | I
| 5 | 0 0 0 0 0 0| FLAG| LINK |
I I 1 1 I

(2856P)

The Start Unit command requests that the target enable thi
logical unit for further operations.

An Immed bit of zero 1indicates that status shall be
returned after the operation is completed. If the Immed
bit is a one status will be returned as soon as the
operation is initiated.

The Start bit must be a one. This requests that the
logical unit be made ready for use. If the Start bit i
zero (reguesting that the unit be stopped), the reques!
will be ignored and a command complete indication will b«
sent.

The WREN 7 1is able to execute the following command:
before the drive is spindled up:

Test Unit Ready Motor Start

Request Sense Receive Diagnostic Results
Inquiry Write Data Buffer

Reserve Read Data Buffer

Release

The remaining commands (listed below) cannot be executec
until after the drive has spindled up. If the WREN
receives one of these commands before it can be executed,
a "Check Condition" status will be returned (with Sens:e
Key of "Not Ready").

Re-zero Unit Send Diagnostic

Format Unit Read Capacity

Reassign Blocks Read Extended

Read Write Extended

Write Seek Extended

Seek Verify

Mode Select Read Defect List

Mode Sense (All Factory Commands)
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14.2.1.11 (continued)
This command is applicable only if the Motor Start Option
Jumper is installed. See Figures 10.3-2 and 11.1-1. If
this jumper is installed, the drive will only respond to
the Start Unit, Inquiry and Request Sense commands. If
the jumper is not installed the WREN 7 will respond to
communications on the interface while the drive is coming
up to speed.
For systems which support disconnection, WREN 7 will
disconnect when a Start Unit procedure is commanded, and
will reconnect when the unit is up to speed and Ready.

14.2.1.12 Prevent/Allow Medium Removal Command (1EH)
Not implemented by WREN 7. If received, WREN 7 will
terminate with Check Condition status and set an Illegal
Request Sense Key.

14.2.2 GROUP 1 COMMAND FOR DIRECT ACCESS DEVICES

The Group 1 commands implemented by the WREN 7 are listed
in Table 14.2.2-1.

TABLE 14.2.2-1. GROUP 1 COMMANDS FOR DIRECT ACCESS DEVICES

(2856P)

OPERATION

CODE (HEX) COMMAND NAME SECTION
25 READ CAPACITY 14.2.2.1
28 READ EXTENDED 14.2.2.2
2A WRITE EXTENDED 14.2.2.3
2B SEEK EXTENDED 14.2.2.4
2E WRITE AND VERIFY 14.2.2.5
2F VERIFY 14.2.2.6
30 SEARCH DATA HIGH 14.2.2.7
31 SEARCH DATA EQUAL 14.2.2.7
32 SEARCH DATA LOW 14.2.2.7
37 READ DEFECT DATA 14.2.2.9
3B WRITE DATA BUFFER 14.1.2.3
3C READ DATA BUFFER 14.1.2.4
3E READ LONG 14.2.2.10
3F WRITE LONG 14.2.2.11

-195-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-

14.2.2.1 Read Capacity Command (25H)

TABLE 14.2.2-2. READ CAPACITY COMMAND

nTm

i BIT | 7 6 | 54 34 34 Zj i ) i
IBYTE(S) | | | | | l | | I
| o | ) 0 1 0 0 1 0 1 |
| | I
I 1 | LOGICAL UNIT NO. | | REL ADR |
| | 0 0 0| 0 0 ) 0] |
| | | | |
| 2 I LOGICAL BLOCK ADDRESS (MSB) |
| I |
| 3 | LOGICAL BLOCK ADDRESS |
[ | |
! 4 | LOGICAL BLOCK ADDRESS I
I | |
| 5 | LOGICAL BLOCK ADDRESS (LSB) |
| | |
| 6 ! ) o ) 0 o C c o i
| | |
| 7 | 0 0 0 0 0 0 0 0 |
| | |
| 8 | 0 0 0 0 ) 0 o] PMI |
| I | I
I 9 | | FLAG|] LINK |
| | 0 0 0 0 0 (o] | |
| | | | |

(2856P)

The Read Capacity command (Table 14.2.2-2) provides
means for the initiator to request information regardinc
the capacity of the WREN 7.

A Partial Medium Indicator (PMI) bit of zero indicates the
information returned in the Read Capacity data shall b«
the Logical Block Address and Block Length (in bytes) oi
the last 1logical block of the logical unit. The Logica:
Block Address in the Command Descriptor Block shall be se!
to zero for this option.

A PMI bit of one indicates the information returned shal:
be the Logical Block Address and Block Length (in bytes:
of the 1last Logical Block Address after which
substantial delay (defined as approximately 1 milliseconc
for the WREN 7) in data transfer will be encountered. Thi:
Logical Block Address shall be greater than or equal t«
the Logical Block Address specified in the Commanc
Descriptor Block. This reported Logical Block Address wil:
be a cylinder boundary.
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14.2.2.1 (continued)

The returned 8 bytes of Read Capacity Data are listed in
Table 14.2.2-3.

TABLE 14.2.2-3. READ CAPACITY DATA

BYTE DESCRIPTION

LOGICAL BLOCK ADDRESS (MSB)
LOGICAL BLOCK ADDRESS
LOGICAL BLOCK ADDRESS
LOGICAL BLOCK ADDRESS (LSB)
BLOCK LENGTH (MSB)

BLOCK LENGTH

BLOCK LENGTH

BLOCK LENGTH (LSB)

NSOtk wiN KO

14.2.2.2 Read Extended Command (28H)

TABLE 14.2.2-4. READ EXTENDED COMMAND

|  BIT | 7 | 6 | 5] 4| 3] 2] 1| o |
IBYTE(S) | | | | [ | | | |
| 0 | 0 0 1 o 1 0 0 0 |
| | : |
| 1 | LOGICAL UNIT NO. | |REL ADR |
| | 0 0 0]} 0 0 o ol |
| l | : | |
| 2 | LOGICAL BLOCK ADDRESS (MSB) |
| | !
| 3 | LOGICAL BLOCK ADDRESS |
| I |
| 4 | LOGICAL BLOCK ADDRESS |
| | |
| 5 | LOGICAL BLOCK ADDRESS (LSB) |
| | |
I 6 | ) ) 0 0 0 0 0 o |
| | I
| 7 [ TRANSFER LENGTH (MSRB) |
| | |
| 8 | TRANSFER LENGTH (LSB) |
| l |
| 9 | FLAG| LINK |
| | |
| | l

| |
0 0 0 0 0 o] |
| |

The Read Command requests that the target transfer data to the
initiator.
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14.2.2.2 (continued)

(2856P)

This command 1is 1implemented with the WREN 7 specifi¢
parameters listed in Table 14.2.2-4.

A relative address (RelAdr) bit of one indicates that the
logical block address field is a two's complement
displacement. This negative or positive displacement is t«
be added to the logical block address last accessed on the
logical unit to form the 1logical block address for this
command. This feature is only available when 1linking
commands. The feature requires that a previous command ir
the 1linked group have accessed to block of data on the
logical unit.

A RelAdr bit of zero indicates that the 1logical bloc
address field specifies the first loglcal block of the
range of logical blocks to be operated on by this command.
The Logical Block Address spec
which the read operation shall
The Transfer Length specifies the number of contiguous
logical blocks of data that shall be transferred. 2
Transfer Length of 2zero indicates that no logical blocks
shall be transferred (an Implied Seek is still performed).
This condition shall not be considered an error. Any other
value indicates the number of logical blocks that shall be
transferred.

The data value most recently written in the addressecd
logical block shall be returned.

In the CDB the LUN must be zero.

This command operates the same as the Read command (see¢
Section 14.2.1.4) except that in the CDB for this command ¢
four byte Logical Block Address and a two byte Transfer
Length may be specified.

This command shall be terminated with a Reservatior

Conflict status if any reservation access conflict (see
Section 14.2.1.8) exists, and no data shall be read.
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14.2.2.2 (continued)
If any of the following conditions occur, this command
shall return a Check Condition status and the Sense Key
shall be set as indicated in enumeration of all
conditions which may cause the Check Condition status.
CONDITION SENSE KEY
Invalid Logical Block Address Illegal Request (see note)
Target reset since last Unit Attention
command from this initiator
Unrecovered read error Medium Error
Recoverable read error Recovered Error
Overrun or other error that Aborted Command
might be resolved by
repeating the command
NOTE: The extended sense information bytes shall be set
to the Logical Block Address of the first invalid address.
14.2.2.3 Write Extended Command (2AH)
TABLE 14.2.2-5. WRITE EXTENDED COMMAND
BIT 7 | 6 | 5] 4] 3] 21 1] 0
BYTE(S) | | I | | | l
0 0 1 0] 1 0 1 0]
LOGICAL UNIT NO. | |REL. ADR
0 0 0l (o) 0 0 (o3|

(2856

| I

LOGICAL BLOCK ADDRESS (MSB)

LOGICAL BLOCK ADDRESS

LOGICAL BLOCK ADDRESS

LOGICAL BLOCK ADDRESS (LSB)

0 0 o 0 0] 0 0 0

TRANSFER LENGTH (MSB)

TRANSFER LENGTH (LSB)

LINK

- =

S — (— — O —— S——— — G— —— " —— pr— ————" S st swreeee tberaes Sorrraes Saren som—— oot S
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14.2.2.3

(2856P)

(continued)

This command is implemented with the WREN 7 specifi
parameters listed in Table 14.2.2-5.

A relative address (RelAdr) bit of one indicates that th
logical block address field 1is a two's complemen
displacement. This negative or positive displacement 1i
tc be added to the logical block address last accessed o
the logical unit to form the logical block address fo
this command. This feature is only available when linkin
commands. The feature requires that a previous command i
the linked group have accessed to block of data on th
logical unit.

A RelAdr bit o¢f zerc indicates that the 1logical bloc
address field specifies the first 1logical block of th
range of logical blocks to be operated on by this command

Miha TIemadan mnammand wa~ran = o mha TIDDRT 7 rewmas & a
LT FLLLT Comdil LTUUTDOLD tLiidL LT fFnLiv /7 wiLlilT

medium the data transferred by the initiator.

- 4
(S Lil

The Logical Block Address specifies the logical block a
which the write operation shall begin.

The Transfer Length specifies the number of contiguou:
logical blocks of data that shall be transferred. |
Transfer Length of 2zero indicates no logical blocks shal
be transferred (an Implied Seek is still performed). Thi:
condition shall not be considered an error and no dat:
shall be written. Any other wvalue indicates the number o:
logical blocks that shall be transferred.

In the CDB, the LUN must be 2zero.

This command operates the same as the Write comman
(Section 14.2.1.5) except that in the CDB for thi:
command a four byte Logical Block Address and a two byt
Transfer Length may be specified.

This command shall be terminated with a Reservatio:

Conflict status if any reservation access conflict (se:
Section 14.1.8) exists., and no data shall be written.
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14.2.2.3 (continued)
If any of the following conditions occur, this command
shall be terminated with a Check Condition status and the
Sense Key shall be set as 1indicated in the following
table. This table does not provide an exhaustive
enumeration of all conditions which may cause the Check
Condition status.
CONDITION SENSE KEY
Invalid Logical Block Address Illegal Request (see
note)
Target reset since the last Unit Attention
command from this initiator
Overrun or other error that might Aborted Command
be resolved by repeating the
command
NOTE: The extended sense information bytes shall be set
to the Logical Block Address of the first invalid
address. In this case, no data shall be written on the
logical unit.
14.2.2.4 Seek Extended Command (2BH)
TABLE 14.2.2-5a. SEEK EXTENDED COMMAND
BIT 7 | 6 | 5] 4] 31 2] 1} 0
BYTE(S) ] | | | 1 l |
0 0 1 0 1 0] 1 1

LOGICAL UNIT NO. |
0 0 o] 0 0 0 0 0
L

LOGICAL BLOCK ADDRESS (MSB)

LOGICAL BLOCK ADDRESS

LOGICAL BLOCK ADDRESS (LSB)

l
|
I
|
l
l
|
l
|
l
|
| LOGICAL BLOCK ADDRESS
|
I
|
I
|
l
I
I
|
I
l
|

(2856P)

0 0 o 0 0 ¢ 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0 o
| FLAG] LINK
(¢} 0 o 0 o o} |
] |
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14.2.2.4 (continued)
The Seek Extended command requests that the WREN 7 see
to the specified Logical Block Address.
This command 1is implemented with the WREN 7 specifi
parameters listed in Table 14.2.2-5a
In the CDB, the LUN must be zero. This command operate
the same as the Seek command (Section 14.2.1.6) excep
that a four byte Logical Block Address is specified.
14.2.2.5 Write and Verify Command (2EH)
TABLE 14.2.2-5b. WRITE AND VERIFY COMMAND
BIT 7 | 6 | 5] 4] 3} 2] 1] 0
BYTE(S) | | | ] 1 |
0 . 0 1 0 1 1 1 0
1 LOGICAL UNIT NO. | | BYT | RELADR
0 0 0 0 0 0 |CHECK |

LOGICAL BLOCK ADDRESS (MSB)

LOGICAL BLOCK ADDRESS

LOGICAL BLOCK ADDRESS

LOGICAL BLOCK ADDRESS (LSB)

0 o 0 0 0 o 0 0

TRANSFER LENGTH (MSB)

TRANSFER LENGTH (LSB)

LINK

|
I
I
I
I
I
I
I
|
I
l
I
|
I
|
|
|
I
|
I
|
I
I
l

(2856P)
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14.2.2.5

(2856P)

(continued)

The WRITE AND VERIFY command requests that the target
write the data transferred from the initiator to the
medium and then verify that the data is correctly written.

A byte check (BytChk) bit of zero causes the verification
to be simply a medium verification (ECC). A BytChk bit of
one causes a byte-by-byte compare of data written on the
peripheral device and the data transferred from the
initiator. If the compare is unsuccessful, the command
shall be terminated with a CHECK CONDITION status and the
sense key shall be set to MISCOMPARE.

A relative address (RelAdr) bit of one indicates that the
logical block address field is a two's complement
displacement. This negative or positive displacement is
to be added to the logical block address last accessed on
the logical unit to form the logical block address for
this command. This feature is only available when llnklng
commands. The feature requires that a previous command in
the linked group have accessed to block of data on the
logical unit.

A RelAdr bit of =zero indicates that the logical block
address field specifies the first 1logical block of the
range of logical blocks to be operated on by this command.

The logical block address specifies the logical block at
which the write operation shall begin, if RelAdr bit is
zZero.

The transfer length specifies the number of contiguous
logical blocks of data that shall be transferred. A
transfer length of zero indicates that no logical blocks
shall be transferred. This condition shall not be
considered as an error and no data shall be written. Any
other value indicates the number of logical blocks that
shall be transferred.

For Systems which support disconnection, the WREN 7 will
disconnect during the execution of this command.
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14.2.2.6 Verify Command (2FH)
TABLE 14.2.2-6. VERIFY COMMAND

i BlT | 7 <) 5] 4 31 2 1 i v i
|BYTE(S) | | I | | | | |
] 0 | 0 o 1 0 1 1l 1 1 i
i | |
| 1 | LOGICAL UNIT NO. | |BYT CHK|RELADR]
| | 0 Y 0] 0 o 0} | |
| | | ] | |
] 2 | LOGICAL BLOCK ADDRESS (MSB) l.
| | |
] 3 | LOGICAL BLOCK ADDRESS l
| 1 |
} 4 i LOGICAL BLCCK ADDRESS ]
| | |
| 5 | LOGICAL BLOCK ADDRESS (LSB) ]
| | |
i 6 i O O O O O G O G i
| | |
| 7 |- TRANSFER LENGTH (MSB) |
| | |
] 8 ] TRANSFER LENGTH (LSB) |
| | |
| 9 | | FLAG |LINK |
| I 0 0 ) 0 0 ol | I
| | | | |
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14.2.2.6

(2856P)

(continued)

The Verify command requests that the target verify the
data written on the medium.

A Byte Check (BytChk) bit of zero causes the verification
to be simply a medium verification (CRC, ECC, etc). A
BytChk bit of one causes a byte by byte compare of data
on the medium and the data transferred from the
initiator. If the compare 1is unsuccessful, the command
shall be terminated with a Check Condition status and the
Sense Key shall be set to Miscompare.

A relative address (RelAdr) bit of one indicates that the
logical block address field is a two's complement
displacement. This negative or positive displacement is
to be added to the logical block address last accessed on
the 1logical unit to form the logical block address for
this command. This feature is only available when linking
commands. The feature requires that a previous command in
the linked group have accessed to block of data on the
logical unit.

A RelAdr bit of =zero indicates that the 1logical block
address field specifies the first logical block of the
range of logical blocks to be operated on by this command.

The Logical Block Address specifies the logical block at
which the verify operation shall begin.

The Verification Length specifies the number of
contiguous logical blocks of data that shall be verified.
A Verification Length of 2zero indicates that no logical
blocks shall be verified (an Implied Seek 1is still
performed). This condition shall not be considered an
error. Any other value 1indicates the number of logical
blocks that shall be verified.

This command is implemented with the WREN 7 specific
parameters listed in Table 14.2.2-6.

The drive will disconnect while this command is being
executed if the initiator supports disconnect/reconnect.
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14.2.2.7 Search Data Commands (30H, 31H, or 32H)
TABLE 14.2.2-7a. SEARCH DATA Commands
i BLL | 1 o | 5 4§ 3 zi 1} © i
IBYTE(S) | I | | l ] ] |
i 0 | OPERATION CODE (31H 30H 32H) ]
| | |
| 1 | LOGICAL UNIT NO. |INVERT| RESERVED |SPNDAT |RELADR|
| | 0 0 0] | o 0} o 1 |
= 2 : (MSB) |
____________ |
| | LOGICAL BLOCK ADDRESS _——
; 5 { (LSB) }
i 6 | ) o o ) o 0 o o |
| | |
| 7 | (MSB) |
[ |-——= . NUMBER OF BLOCKS TO SEARCH -
A Lss) |
i 9 | FLAG |
| | |
| l |

N
[
-
2
o |

I
0 0 o 0 0 ol
I

(2856P)

The SEARCH DATA commands (Table 14.2.2-7a) search one o
more logical blocks for equality or inequality to a dat
pattern. The concept of records within a logical block i
used to allow multiple records within a logical block to b
searched.

The invert bit determines whether the search condition i
to be inverted.

A spanned data (SpnDat) bit of zero indicates that eac
record shall be wholly contained within a single block. An
space at the end of a block that is smaller than the recor
length is ignored by the SEARCH DATA commands. The SpnDa
bit must be zero.

The number of blocks to search field specifies the maximu
number of contiguous logical blocks to be searched. A valu
of zero indicates that no logical blocks shall be searched
This condition shall not be considered an error. Any othe
value indicates the maximum number of 1logical blocks tha
shall be searched.
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14.2.2.7 (continued)

(2856P)

A 1link bit (see Table 13.2.6-1) of =zero indicates a
non-linked command and if the search is satisfied. the
command shall be terminated with a CONDITION MET status. A
REQUEST SENSE command can then be issued to determine the
logical block address and record offset of the matching
record. If the search is not satisfied and no error occurs,
the command shall be terminated with GOOD status.

A link bit of one indicates a command is 1linked to the
SEARCH DATA command and if the search 1is satisfied,
INTERMEDIATE-CONDITION MET status is returned and the next
command is executed. If ‘the RelAdr bit in the next command
is one, the logical block address of the next command is
used as a displacement from the logical block address at
which the search was satisfied. If a linked search is not
satisfied, the command is termined with CHECK CONDITION
status. A REQUEST SENSE command may then be issued.

A REQUEST SENSE command following a satisfied SEARCH DATA
command shall: ,

(1) Return a sense key of EQUAL if the search was
satisfied by an exact match. If the search was
satisfied by an inequality then a sense key of NO
SENSE shall be returned.

(2) Return the valid bit set to one.

(3) Return the logical block address of the logical block
containing the first matching record in the
information field.

(4) Return the record offset of the matching record in the
command-specific information field.

A REQUEST SENSE command following a SEARCH DATA command
that is not satisfied shall:

(1) Return a sense key of NO SENSE, if no errors occurred
during the command execution.

(2) Return the valid bit set to zero.
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14.2.2.7 (continued)

The SEARCH DATA parameter list (Table 14.2.2-7b) contains
fourteen-byte header, followed by one or more searc
argumeni descLlpilors.

TABLE 14.2.2-7b. SEARCH DATA PARAMETER LIST

| BIT | 7 | 6 | 5| 4| 3 2| 1 | o |
|BYTE(S) | | | | | | | |
| 0 | (MsB) I
. LOGICAL RECORD LENGTH ——]
| 3 | (LSB) |
| | |
! 4 i {MsSB) i
[ PR
| | FIRST RECORD OFFSET —
! 7 ! (LSB)!
1 1 1
| 8 | (MSB) |
[ J— NUMBER OF RECORDS ===
| 11 | _(LsB) |
l 12 | (MSB) |
[P [— SEARCH ARGUMENT LENGTH _——]
| 13 | (LsSB) |
| SEARCH ARGUMENT DESCRIPTOR(S) |
| 0 | (MsSB) |
[ DISPLACEMENT —
’ 3 } (LSB)=
: 4 } (MSB) :
| | PATTERN LENGTH |
i 5 | (LSB) |
| | |
| 6-n |
I |

PATTERN |
|

The logical record length field specifies the record lengt]
in bytes.
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14.2.2.7 (continued)

(2856P)

The first record offset field specifies the number of bytes
that shall be ignored in the first logical block before the
search begins. If the value of the first record offset
field is 1larger than the logical block length the target
shall terminate the command with a CHECK CONDITION status,
set the sense key to ILLEGAL REQUEST and set the additional
sense code to INVALID FIELD IN PARAMETERS LIST. Subsequent
logical blocks shall be searched beginning with the first
byte in the logical block. This permits one or more records
to be skipped initially.

The number of records field specifies the maximum number of
records that shall be searched by this command. An search
shall terminate when the search pattern is found or when
the number of records is exhausted or when the number of
blocks to search is exhausted.

The search argument length field specifies the 1length in
bytes of all the search argument descriptors that follow.
The length is limited to 256.

The search argument descriptors specify one or more search
conditions to execute within a signal record in order to
satisfy the search. Each search argument descriptor is made
up of a displacement field, a pattern length field, and a
pattern field.

The displacement field specifies the displacement in bytes
of the first byte of the data to be compared from the start
of the logical record.

The pattern length field specifies the length in bytes of
the pattern that follows.

The pattern field specifies the data to compare to the
logical record.
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14.2.2.7

14.2.2.8

(2856P)

(continued)

SEARCH DATA EQUAL Command

Tile OSGAKCH UDALIA GQUAL command (Lable 14.2.2-7d4 ovperailiul
code 31H) shall be satisfied by the first 1logical recorc
searched that contains data that satisfies all of the
search argument descriptor(s). If the invert bit in the
command descriptor block 1s zero, the search argument
descriptor(s) shall be satisfied by data in the 1logical
record being equal to the data in the pattern. If the
invert bit is one, the search argument descriptor(s) shall
be satisfied by data in the logical record being not equal
to the data in the pattern.

SEARCH DATA HIGH Command

The SEARCH DATA HIGH command (Table 14.2.2-7a, operatior
code 30H) shall be satisfied by the first logical recor¢
searched that contalns data that satisfies all of the
search argument descriptor(s). If the invert bit in the
command descriptor block 1is =zero, the search argument
descriptor(s) shall be satisfied by data in the logical
record being greater than the data in the pattern. If the
invert bit is one, the search argument descriptor(s) shall
be satisfied by data in the logical record being less thar

or equal to the data in the pattern.
SEARCH DATA LOW Command

The SEARCH DATA LOW command (Table 14.2.2-7a, operatior
code 32H) shall be satisfied by the first logical record¢
searched that contains data that satisfies all of the
search argument descriptor(s). If the invert bit in the
command descriptor block 1is =zero the search argument
descriptor(s) shall be satisfied by data in the 1logical
record being less than the data in the pattern. If the
invert bit is one, the search arqument descriptor(s) shall
be satisfied by data in the 1logical record being greater:
than or equal to the data in the pattern.

Set Limits Command (33H)

Not implemented. If received. will be treated as an Illegal
Request.

-210-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-C

14.2.2.9 Read Defect Data Command (37H)

TABLE 14.2.2-8a. READ DEFECT DATA COMMAND

| BIT | 7 | 6 | 5] 4] 3] 2] 1] o |
|BYTE(S) | | ] | l | | | |
| 0 | ) 0 1 1 0 1 1 1 |
I ! I
I 1 | LOGICAL UNIT NO. | |
| | 0 0 ol 0 ) 0 ) 0 |
l | | |
| 2 | | P G | DEFECT LIST FORMAT |
| | 0 0 ol [1] | 1 Y 0[2]]|
| ] ] | or 1 0 1 |
| 3 | 0 0 ) 0 0 0 0 o |
| | |
| 4 | 0 0 0 0 0 0 0 0 |
| | |
| 5 | ) 0 ) 0 0 0 0 0 |
| | |
| 6 | 0 0 0 0 0 0 0 0 |
| | |
| 7 [ ALLOCATION LENGTH (MSB) |
| ] |
I 8 | ALLOCATION LENGTH (LSB) |
{ | |
| 9 | FLAG| LINK |
| | |
| I |

| |
0 0 o} 0 o) o} |
| |

[1], [2], sSee following page for notes.
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14.2.2.9

(2856P)

(continued)

Notes for Table 14.2.2-8a. Read Defect Data Command

1

L1

Tne WKLN 7 Lloiterpreis iLie © apd G bDiis (biis 4 aiu

3 of byte 2 of the CDB) as follows:

BIT G

OO

-

[21]

~~
[
A

(2)

(3)

(4)

o (1) Return Defect List header only

1 (2) Return the growth "G" list only.

0 (3) Return the manufacturers original ETF
list only.

1 (4) Return all lists.

If the P, @ bits were 0,0, the Defect List lengtl
will reflect the length of the 1,1 1list and n¢
Defect Descriptor Bytes will be sent to thi
initiator.

This 1list will reflect the grown or "G" 1list a:
defined in Section 14.2.1.2.

This 1list reflects the manufacturers original ETI
list. These defects may or may not have bee:
reallocated, depending on the last Format command
received (the 1last format may or may not hawve
requested the P 1list flaws be reallocated durin
the format function).

The returned list will contain all of the drive':
defect 1lists (i.e. P, G, C & D) regardless o!
whether these lists have been reallocated by thai
drive. '

The Defect List format field indicates the defec!
data format preferred by the initiator. Thu
meaning is the same as the Defect List Forma“
field in the Format command (indicated in Tabli
14.2.1-3)

The Defect List format bits (bits 2, 1, 0 in tha
CDB) should be: 1 0 0, respectively, to signif:
a defect list in the Byvtes from Index format, or
1 0 1, respectively to signify a defect 1list i
the Physical Sector format. If neither of thes:
two, the WREN 7 will respond with the defect 1lis-
in the drives default format (physical sector) an
create the check condition status with Recovere«
Error Sense Key at the end of the Read Defect Dati
data transfer.
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14.2.2.9 (continued)

(2856P)

The Read Defect Data command requests that the target
transfers the medium defect data to the initiator.

This command is 1implemented with the WREN 7 specific
parameters listed in Table 14.2.2-8a.

Allocation Length specifies the number of bytes the
initiator has allocated for the returned defect data. An
Allocation Length of 2zero indicates that no Read Defect
Data shall be transferred. Any other value indicates the
maximum number of bytes to be transferred. The WREN 7 shall
terminate the Data In phase when the Allocation Length
bytes have been transferred or when all available defect
data has been transferred to the initiator, whichever is
less.

This command is intended to be used only with the Format
Unit command (Section 14.2.1.2). The initiator should not
interpret or act upon this list except to resend this 1list
as defect data in a Format Unit command. It is not possible
to relate actual physical 1locations to 1logical block
addresses that are given in connection with other commands.

The Defect Data returned is listed in Table 14.2.2-8b.

The first 4 bytes returned are the Defect List Header. The
P bit, G bit, and Defect List Format fields indicate the
defect format actually returned by the WREN 7. The
definitions are the same as for byte 2 of the Read Defect
Data Command Descriptor Block (Table 14.2.2-8a).

The Defect List Length specifies the total length in bytes
of all the defect descriptors available from the WREN 7. If
the Allocation Length of the CDB is too small to transfer
all of the defect descriptors, the Defect List Length is
not adjusted to reflect the truncation. The Defect
Descriptors do not have to be in ascending order.
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14.2.2.9 (continued)

TABLE 14.2.2-8b. DEFECT LIST HEADER DESCRIPTION

]
1
]

H BiT 7 o | 5] i 3] zi 1 U
IBYTE(S) | | | | | | | | 1
| o | RESERVED 1
| | 0 6] 0 0 0 0 0 0 |
| ] I
] 1 | RESERVED ] P| G| DEFECT LIST FORMAT I
| | 0 0 o] | 1 0 0 [2] l
| | | [1]1 Jor1 0 1 |
] 2 | DEFECT LIST LENGTH (MSB) |
I | (VALUE 1S 8 TIMES THE NUMBER |
| 3 | DEFECT LIST LENGTH (LSB) OF DEFECTIVE SECTORS) |
1 1 raa )
i i L2141 1
| 4-n ] DEFECT DESCRIPTOR BYTES » [3] |
| | DRIVE RETURNS DEFECTIVE SECTOR ADDRESS ]
| | |

[1] Either 00, 01, 10, or 1l as previously defined in note [1]

of Table 14.2.2-8a.
[2] 100 defines a list in the Bytes from Index format.
101 defines a list in the Physical Sector format.
[3] If the P, G bits were 0,0 the Defect List lengih will

reflect the 1length of the 1,1 1list and no Defect
Descriptor Bytes will be sent to the initiator. See
Tables 14.2.1-6a and 14.2.1-6b for format of Defect
Descriptor Bytes.
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14.2.2.10 Read Long Command (3EH)

TABLE 14.2.2-9. READ LONG COMMAND

0 o} 0 0 ) 0 | |
] |

| BIT | 7 | 6 | 51 4] 31 2| 1 0 ]
IBYTE(S) | | I ] | | | ! |
| o | 0 ) 1 1 1 1 1 o |
| | |
| 1 | LOGICAL UNIT NO. | | CORRCT | RELADR |
| | 0 0 0| 0 0 ol | I
| | | | l |
i 2 | LOGICAL BLOCK ADDRESS (MSB) |
| | |
| 3 | LOGICAL BLOCK ADDRESS |
| I I
| a4 | LOGICAL BLOCK ADDRESS I
| | |
| 5 | LOGICAL BLOCK ADDRESS (LSB) |
| I |
| 6 | 0 0 0 ) 0 0 0 o |
| ] |
| 7 | BYTE TRANSFER LENGTH (MSB) |
| | |
| 8 | BYTE TRANSFER LENGTH (LSB) |
| I I
| 9 | | FLAG | LINK |
| | I
| I |
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14.2.2.10 (continued)

(2856P)

The Read Long Command requests that the target transfer:
data to the initiator. The data passed during the Reac
Lony Command shall include the data bytes, followed by the
six ECC bytes of the single logical block addressed by the
command. No correction to the data will be made by the
target.

A corrected (CORRCT) bit of zero causes a logical block t¢
be read without any correction made by the WREN. A CORRCI
bit of one causes the data to be corrected by ECC before
being transferred to the initiator.

A relative address (RelAdr) bit of one indicates that the
logical block address field 1is a two's complement
displacement. This negative or positive displacement is tc
be added to the logical block address last accessed on the
logical unit to form the logical block address for this
command. This feature 1is only available when 1inking
commands. The feature requires that a previous command ir
the 1linked group have accessed a block of data on the
logical unit.

A RelAdr bit of 2zero indicates that the logical block
address field specifies the first logical block of the
range of logical blocks to be operated on by this command.

The logical block address specifies the logical block at
which the read operation shall occur. The most recent data
written in the addressed logical block shall be returned.

The byte transfer length specifies the number of bytes of
data that shall be transferred. A transfer length of zero
indicates that no bytes shall be transferred. This
condition shall not be considered as an error. The byte
transfer 1length requested must be equal to the current
block size plus six for a data transfer to occur. If an
incorrect number of bytes is stated in the command block,
this command will be terminated with a "Check Condition®
status. The correct number of bytes can be determined from
the information returned in the extended sense data bytes
after issuing the Request Sense command. The Request Sense
command shall result in the "Illegal Field 1In CDR"
Condition with the "Illegal Request" Sense Key. The
extended sense ILI bit shall be set. The extended sense
information bytes contain the difference (residue) of the
requested length minus the actual 1length in bytes.
(Negative values are indicated by two's complement
notation).
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14.2.2.11 Write Long Command (3FH)

TABLE 14.2.2-10. WRITE LONG COMMAND

| BIT | 71 6 | 5] 4) 3] 2| 1] o |
|[BYTE(S) | | | | | | ! | l
| o | 0 0 1 1 1 1 1 1
| ] |
| 1 | LOGICAL UNIT NO. | | RELADR |
[ 1 0 0 o)l ) ) 0 0] |
| I | | |
| 2 | LOGICAL BLOCK ADDRESS (MSB) |
| l |
| 3| LOGICAL BLOCK ADDRESS |
| I I
| a | LOGICAL BLOCK ADDRESS l
| l - |
| 5 | LOGICAL BLOCK ADDRESS (LSB) |
| [ I
I 6 | 0 0 0 0 0 0 ) 0 |
| | |
| 7 | BYTE TRANSFER LENGTH (MSB) |
| I : |
| 8 | BYTE TRANSFER LENGTH (LSB) |
I l |
| 9 | | FLAG| LINK |
| . |
| ] I
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14.2.2.11 (continued)

(2856P)

The Write Long Command requests that the target write tc
the medium the data transferred by the initiator. The dat:
passed during tne wWrite Long <Command spall 1lncliude Cihe
data bytes and the six ECC bytes to be written to the
single logical block addressed in the command. The Reac
Long command is usually issued before issuing a Write Long
command. The Write Long data passed must be in the same
order and must be the same number of bytes as the Reac
Long command.

A relative address (RelAdr) bit of one indicates that the
logical block address field 1is a two's complement
displacement. This negative or positive displacement is tc
be added to the logical block address last accessed on the
logical unit to form the logical block address for this
command. This feature is only available when 1linkincg
commands. The feature requires that a previous command ir
the 1linkKed group have accessed a block of data on the
logical unit.

A RelAdr bit of 2zero indicates that the 1logical block
address field specifies the first 1logical block of the
range of logical blocks to be operated on by this command.

The logical block address specifies the logical block at
which the write operation shall occur.

The byte transfer length specifies the number of bytes of
data that shall be transferred. A transfer length of zerc
indicates that no bytes shall be transferred. This
condition shall not be considered as an error. The byte
transfer 1length requested must be equal to the current
block size plus six for a data transfer to occur. If ar
incorrect number of bytes is stated in the command block,
this command will be terminated with a "Check Condition"
status. The correct number of bytes can be determined from
the information returned in the extended sense data bytes
after issuing the Request Sense command. The Request Sense
command shall result in the "Illegal Field 1In CDB"
Condition with the "Illegal Request" Sense Key. The
extended sense ILI bit shall be set. The extended sense
information bytes contain the difference (residue) of the
requested length minus the actual 1length in bytes.
(Negative values are 1indicated by two's complement
notation).
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15.0 STATUS

A status byte shall be sent from the WREN 7 to the
initiator during the Status phase (see Section 12.1.8) at
the termination of each command as specified in Table
15.0-1 and 15.0-2 unless the command is cleared by an Abort
message, by a Bus Device Reset message, by a "hard" Reset
condition, or by a catastrophic reset condition.

TABLE 15.0-1. STATUS BYTE

| BIT|{ 7 | 66 | 5 | a4 | 3 | 2 | 1 | o |
|_BYTE | | | | I ] | | {
| 0 | o | o | o | o 1 o 1 o | o 1 o i

The drive will return one of the completion status bytes
codes listed in Table 15.0-2.

TABLE 15.0-2. COMMAND COMPLETION STATUS

e BITS-——--==—mm >

7 6 5 4 3 i 1 0 STATUS REPRESENTED

o (6] 0] 0] 0 0] 0 o Good

0] o] 0 (0] 0 0 1 0 Check Condition

o o] 0 0 0 1 0 (0] Condition Met/Good

o 0 0 0 1 0 0] 0 Busy

o] o 0 1 0 (o] 0] o] Intermediate/Good

(0] 0] 0] 1 0] 1 o 0] Intermediate Condition
Met/Good

o] o o] 1 1 o] (o] o] Reservation Conflict

A description of the status byte codes is given below:

Good - 1Indicates the WREN 7 has successfully completed
execution of the command.

Check Condition - Any error, exception, or abnormal
condition that causes sense data to be set, shall cause a
Check Condition status. The Reguest Sense command should be
issued 1in response to a Check Condition status, to
determine the nature of the condition.
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15.0

l6.0

(2856P)

(continued)

CONDITION MET/GOOD - The SEARCH DATA commands shall retur
this status whenever a search condition is satisfied. Thi
status d4a0es ol wvieak a cliala of linked commands. o
logical block address of the logical block that satisfie
the search may be determined with a REQUEST SENSE command.

Busy - The WREN 7 1is busy. This status shall be sen
whenever a WREN 7 1is unable to accept a command from a
initiator. The normal initiator recovery action is to issu
the command again at a later time.

Intermediate/Good - This status shall be returned for ever
command in a series of linked commands (except the 1las
command), unless an error, exception, or abnormal conditio
causes a CHECK CONDITION status or a RESERVATION CONFLIC
status to be set. If this status is not returned, the chai
of linked commands is broken; no further commands in th

.
Aavra aAavan~nntaAd
Serles are executea.

Reservation Conflict - This status shall be returne
whenever a SCSI device attempts to access a logical uni
that 1is reserved for that type of access to another SCS
device.

ERROR RECOVERY PHILOSOPHY

The error recovery procedures for the WREN 7 vary i
accordance with parameter values and the states of "flags
stored in error recovery parameter storage 1locations i:
WREN 7 control memory. The WREN 7 control firmware erro.
recovery routines reference these parameters for decisio;
making when an error recovery procedure is performed. Thes:
error recovery parameters are changeable by commands fro;
the 1initiator. The parameters are flagged as bein
changeable and this information is given to the initiato:
when requested by a Mode Sense command. The error recover:
parameters can be changed by a Mode Select command from th
initiator. Table 16.0-1 lists the error recover
parameters. More details, on how these functions operate.
are given in Sections 14.2.1.7 and 14.2.1.10.

-220-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-C

16.0 (continued)
TABLE 16.0-1. ERROR RECOVERY PARAMETERS

CHANGEABILITY
INDICATOR**

|
PARAMETER ]
NAME | VALUE DESCRIPTION OF PARAMETER

|
AWRE 1 1 or O Automatic Write Reallocation Enable
ARRE 1 1 or 0Ox* Automatic Read Reallocation Enable
TB 1 1 or Ox Transfer (failed data) Block
RC 1 1l or O%* Read Continuous (no recovery actions)
EEC 1 1 or 0O* Enable ECC correction to occur early
PER 1 1 or 0* Post Error (report to initiator)
DTE 1 1l or O* Disable data Transfer on Recovered Error
DCR 1 1 or 0O Disable ECC application
Retry cnt 1 0 - 27 Maximum times for read retry algorithm
Correction
Span 0 11 Largest error span for ECC use (bits)
*Default value is 0 which means disable.

*x*] means

(2856P)

is changeable, 0 means not changeable.

In general, when a read error occurs, the WREN 7 will
attempt to recover using retries, application of ECC and/or
early application of ECC (if these are enabled), If the
error still exists, the WREN 7 will report Check Condition
in the status returned to the initiator. The initiator will
likely command Request Sense and the WREN 7 will reply with
a Data In phase with 18 bytes of Extended Sense Data which
will contain information about the error. Sense Key codes
used and their meanings are listed in Table 14.1.1-5. Error
codes used and the errors they report are listed in Table
14.1.1-6. If the error is recovered, it will be reported
only if the PER bit is set (Table 16.0-1). Error recovery
procedures for several of the error conditions are defined
in Sections 16.1 through 16.5.
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16.1

16.2

16.3

(2856P)

SEEK ERRORS (09 or 15 HEX ERROR CODE)

If a seek error occurs, up to three retries will b
attempted by positioning the heads to track =zero an
£ei55Ging tThe seer. IL all Leiliies Lall errvr code UY or 1
will be reported in the Extended Sense Data.

DATA FIELD WRITE FAULT (03 HEX ERROR CODE)

If a write fault is detected while writing the data fiel
the operation will be immediately suspended. If th
internal write fault can be <cleared, the drive wil
automatically perform a rewrite of the sector (up to
attempts will be made to clear the write fault and rewrit
the sector).

If the write fault condition cannot be cleared the "Writ
Fault" error (03 Hex) will be reported in extended Sens:
Data.

SYNC BYTE ERROR (12 Hex Error Code)
If the sync byte cannot be recovered during a read, up te

27 retries will be attempted using the offset and dat:
strobe combinations shown in Figure 16.3-1.

No Servo Offset Retry 3 times
Nominal Data Strobe-&EEEEServo Offset Plus Retry 3 times
Servo Offset Minus Retry 3 times
No Servo Offset Retry 3 times
Early Data Strobe~<EEEEEEServo Offset Plus Retry 3 times
Servo Offset Minus Retry 3 times
No Servo Offset Retry 3 times
Late Data Strobe‘EEEEEEEServo Offset Plus Retry 3 times
Servo Offset Minus Retry 3 times

FIGURE 16.3-1. POSSIBLE DATA STROBE AND SERVO OFFSET
COMBINATIONS USED BY THE SCSI WREN DURING
READ RETRIES
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16.4

16.5

(2856P)

DATA FIELD ECC ERROR (11 Hex or 18 Hex Error Code)

If EEC bit is one (Table 14.2.1-23), ECC correction is
applied as soon as possible. If EEC bit is zero data field
ECC error correction is not applied until all retry
attempts (per Figure 16.3-1) are exhausted and if specified
by DCR bit and Retry Count (Table 14.2.1-23). If the ECC
error persists and is within the correction span being used
(11 bits) the data is corrected and sent to the initiator
if that capability is enabled by DTE bit (Table 14.2.1-23).
Data correction by ECC will not occur unless two ECC
syndrome matches occur. For unrecoverable ECC errors an
error code of 11 Hex is reported.

ALTERNATE SECTOR PROCESSING

Any media defect detected during formatting or 1listed
internally in the factory recorded defect table will
already have been assigned an alternate sector in an area
not directly accessible by the initiator. If conditions are
appropriate, the initiator may want to call for a complete
reformatting of the WREN 7. The options available when that
is done are discussed in Section 14.2.1.2.

If Automatic Read Reallocation (ARRE) is disabled, the
initiator should request that media errors (that occur
after formatting) be reassigned using a Reassign Blocks
command.

If Automatic Read Reallocation (ARRE) is enabled, .read
errors that require more than 1 retry to recover or read
errors that require ECC correction to recover will be
automatically reallocated by the drive. The initiator
should not use the Reassign Blocks command to reallocate
these flaws. The initiator should still use the Reassign
Blocks command to reallocate unrecoverable sectors.

If Automatic Write Reallocate (AWRE) is disabled, the drive
will report a No Record Found status if a header cannot be
recovered. The initiator should request that bad sector(s)
be reallocated using the Reassign Blocks command and then
rewrite the record.

If Automatic Write Reallocation (AWRE) is enabled, the
drive will automatically reallocate the sector and rewrite
the data field if a header cannot be recovered. The
initiator should not use the Reassign Blocks command or
rewrite the sectors if AWRE is a 1 and it receives a Record
Not Found status.

-223-



PRODUCT MANUAL - WREN 7 ST41200N/ST41200ND (94601-12G/12D) 77765417-

17.0

17.1

17.2

17.3

18.0

18.1

=]
0
N

(2856P)

OPTIONS

All options are incorporated or packaged at thi
manufacturing facility.

FRONT PANEL

The normal front panel available is black plastic. Othe:
panel colors may be special ordered. Each panel has
single rectangular LED indicator lens which, when glowins
indicates the drive is selected. LED lens colors availablq
are red, amber or green.

SINGLE UNIT SHIPPING PACK

The 94601 WREN 7 is normally shipped in bulk packaging t«
provide maximum protection against transit damage. Unit:
shipped 1individually require additional protection a
provided by the singlie unit shipping pack. Users plannini
single unit distribution should specify this option. '

DRIVE TERMINATION

This option may be incorporated during manufacture at th
request of the customer. For single ended interface drives
termination consists of three 220/330 ohm resistor module
(SIP's) which are installed on the Main PWA via socket:
(see Figure 10.3-3). For drives with the differentia:
interface the terminators are 330/150/330 ohm resisto:
modules (DIP's) installed on the Main PWA via sockets. Th
user may install or remove these as desired.

ACCESSORIES

All accessories are designed for implementation by th
customer.

FRONT PANEL KIT

Same as 17.1 but includes all mounting hardware to suppor
field installation.

INSTALLAT

ION MANUAL

This manual provides basic information on the care amn
handling of Winchester disc peripherals in general. Som
information needed when installing the WREN 7 1is include«
to assist individuals not familiar with the product. T
also includes some limited servicing information.
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19.0 TECHNICAL SUPPORT SERVICE

Seagate Technology ©provides technical support 1literature and
diagnostic utilities to Authorized Distributors. Please contact your
dealer for technical support and 1installation troubleshooting.
Product Technical Support is available for all Seagate products by
calling the SeaFAX, SeaFONE, or SeaBOARD services. These are toll
calls.

SeaFAX: 408/438-2620

You can use a Touch-Tone telephone to access Seagate's automated FAX
delivery system and select technical support information by return
FAX. This service is available 24 hours a day, 7 days a week.

SeaFONE: 408/438-8222

The enhanced phone system provides recorded technical information on
selected Seagate products while you are on hold. Technical support
specialists are available to answer questions from 8:00 AM to 5:00
PM PST, Monday through Friday. Recordings are accessible 24 hours a
day., 7 days a week.

SeaBOARD:

The Seagate Technical Support Bulletin Board System (BBS) is
available 24 hours a day, 7 days a week. A modem is required to
access this service. The communications software must be set for
eight data bits, no parity and one stop bit (8N1l).

With this service you can access:

° Specifications and jumper <configurations for all Seagate
products.

° Reprints of Seagate documentation.

[ A directory of information and helpful utilities that you can
download to your own computer.

BBS Modem Maximum
Location Number Baud Rate
United States 408-438-8771 9600
England 44-62-847-8011 9600
Germany 49-89-140-9331 2400
Singapore 65-227-2217 9600
Australia 61-2-756-2359 9600
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APPENDIX A
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GLOSSARY OF FLOWCHART ABBREVIATIONS

ATTN Attention signal on SCSI bus

3DR Bus Device Reset message

3F Bus Free phase

MD Command

YISCON Disconnect message

IRR CD Error Code in Request Sense byte 12

IDWE ERR Hardware Error Sense Key

(D Identify message

[DE Initiator Detected Error message

JUN Logical Unit Number

PE Message Parity Error message

154 Message Reject message

1SG Message

100P No Operation message

AR ERR Parity Error was detected during Message Out phase

RES Any Reserved or unimplemented message code
(extended or nonextended)

P Reset Pointers message

;DP Save Data Pointer message

TR Synchronous Data Transfer Request message

J.A. Unit Attention condition

}1127-1 0221D
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TO COMMAND PHASE (B)
/ ABORT o 7 noop /- !
I — / S i
/ A [ABOR | SLEARCMD, D |l
/7 o i il i // i lsmmsm“fs s e =
ey [ E— |
/ D PROCESS / I
T G TN il B |
S wee L) omer HI K | MSG el 1
'T'l our imsmsss ern_ul-csn sy sosme | | e N I
G r—-——L ' ﬁ&uﬁgg I H EEASSUEL; H
| I (PARERR) 4 MESSAGE OUT @®h I | 1 l 1 . , DONE/OK
| RETRY l 1 T
i } SEQUENCE l | r J
%) | OTHER ReEmY? \ MO
| 1 | =__LED_< )
: | YES
I, "'Eeﬁ_l
i ' |
| E% ssausnce RETRY |
Cos ™) I ez ¥ i
FLOWCHART 1. SELECTION MESSAGES
Notes:

1. MSG OUT may accept the next complete message (1 or 5 bytes) or
may accept and buffer all message bytes available while ATN is
asserted.

2. Retry is optional in these cases. If messages are buffered:
discard.

3. The MSG OUT retry sequence will insure that any buffered
messages are discarded and that ATN is false.

4.
] L1 Indicates a transmission to the Host.
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(

NOTE: FORALL ATINS

(PARERR) + RETRY ONCE - (8P oo
ABORT ~ + ABORT- (P

808 v PEST @B MORE BYTES
NOCP  + CONTINUE

\

MESSAGE

DIFF HOST AND
DISCONOK (QUEUE CMD)

SAME HOST OR
DISCON NOT OK

ATTN

3)

DISCON | | _.L (BF)

TO STATUS
PHASE

10 BYTE
COMMAND
COMMAND
(]
(% —

(4D} 2)
IDE -> MR - (Cx) IDE -> RP -
STR -> MR - (Cyx) STR -> MR -
MR -> (C) MR > MR -
MPE -> RETRY ONCE - (BF) MPE -> MR -
ID -> MR - (Cy) ID -> MR -
RES -> MR - (Cx) RES -> MR -

FLOWCHART

(2856P)

REQUEST ey
SENSE KEY
m
HOST ACCEPTS ATTN
\ MSGS & Ist RETRY S 'L ®
CMD CMPLT ONLY OR
e e A
SET SENSE KEY SET
= CMD ABORT ERR CD
@
(B) IDE -> MR - (Cy)
(Cx)  STR -> MR - (Cy)
(Cx) MR > MR
(Cx) MPE -> RETRY ONCE - (BF)
(Cx)  ID -> MR - (Cx)
(Cx)  RES —> MR - (Cy)

2. COMMAND PHASE
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?:E:-T;scx TO STATUS
~— ] CONDMON PHASE
/ NO REQ STATUS
SETUP 7 sENsE CviD
CleArRUA L UA L/
NOT INQUIRY AND 1 PENDING SENSE
UNT ATIN / INFO \ SREE%ECMD
PENDING
\ / TO COMMAND
CARMAND e ] INQUIRY OR UNTT 7 NC DISCONNECT REQURED OR ;s\ DECUTON
\ AW NOT PENDING -/ DISCONNECT MSG NOT OK (1;)
\ DISCONNECT REQUIRED AND (6!
\.  DISCONNECT MSG OK /gm4
_ DBCSSNGNECT : wH(BF) (10) ‘
#ATIN
GOOD
SELECT IDENT l’ CONTINUE
SELECTION < MsG ! | EXECUTION
{_oose ) \ Fam
. (9]
(6) 0)
IDE -> MR - (Cyx) IDE -> MR - (Cx)
STR -> MR - (Cx) STR -> MR - (Cyx)
MR -> (D) (DO NOT DISCONNECT) MR -> MR - (BF)
MPE > RETRY ONCE - (BF) MPE -> RETRY ONCE - (BF)
ID -> MR - (Cx) ID -> MR - (Cx)
RES -> MR - (Cx) RES -> MR - (Cx)

FLOWCHART 3. VALID COMMAND PROCESS
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——————
A o (52
Somer———————
i [
 \m s o
|
| \)—1 SoP | J DISCONNECT "_‘./.
i L t MSG l
|
¢ P ] ,l DISCONNECT REQUIRED
/ i AND ALLOWED ®
/ lNo / ATIN
/ ' {
RECEIVEDATAOUT | ¢ MORE VYES SDP
7 (FROM HOSD DATA ? r~ v |
f N o, \ / d oy
ERROR ‘ I SDPN_EEDEDAND l
i \ / ADDN'L MSGS OK |
| .9 oo {
| /™ “Iai'} ( \  CMD COMPLEE ]
I / 1 RN \(mw&wmo :
)
i | oy / I |
| MsG |
I i
l } " l} l*
(_oo%8a_)
(1) (9 &9') (8)
IDE -> (F) IDE -> MR - (Cyx) IDE -> MR - (Cyx)
STR -> MR - (Cx) STR -=> MR - (Cyx) STR -> MR - (Cx)
MR -> MR - (Cx) MR -> (Cx) or (Cx') MR -> CONTINUE
4PE -> MR - (Cyx) MPE -> RETRY ONCE - (BF) MPE -> RETRY ONCE - (BF)
ID -> MR - (Cx) ID -> MR - (Cyx) ID -> MR - (Cx)
RES -> MR - (Cyx) RES -> MR - (Cyx) RES -> MR - (Cx)

FLOWCHART 4. DATA OUT PHASE
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)

Ay
2

8

2 2ATN
// /,
SOP | DISCONNECT | bt
i' mse | MSG ! @

an

. I DISCONNECT REQUIRED

AND ALLOWED a2

~
3

NO ATTN
(H) ] SEND DATAIN | vore NI —_ >
\ 1

{ \ / SDP NEEDED AND }
l \ o / ADDNT MSGS OK I
i \ cowmor | i
' .(13) NOT ALLOWED A‘I l
i /™ \ CMDCOMPLETE |
| / \ ONLY ALLOWED |
: O 2 L \ :
| I | I
| j j '
C o )

(11) (13) (12)

IDE -> (I) IDE -> MR - (Cx) IDE -> MR - (Cx)

STR -> MR - (Cx)  STR -> MR - (Cy) STR -> MR - (Cy)

MR -> MR - (Cx) MR -> (Cx) MR -> (H)

MPE -> MR _ (Cy)  MPE —> RETRY ONCE — (BF) MPE > RETRY ONCE - (BF)

I0 ->MR-(Cy)  ID -> MR - (Cy) ID -> MR - (C)

RES -> MR - (Cx) RES -> MR - (Cx) RES -> MR - (Cyx)

FLOWCHART 5. DATA IN PHASE
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K A R /%’N
Pemsaus 1 ¢ e\ o Foom g BN o Toowme -
mmw——lggfﬁﬁﬁr{;fwaggg)*T- mmmlk"ﬁ c%%gm7)_-4~&&& F-ljiir-'
L] YES /
1= { I aorvay o | L
—— ¥ 3 Loove || \
| - nreveone o
| l #QD TO CMD
I I FLAGED UNKED /ATTN I PHASE
| Lovem  come 1 pe—d
'gé)N ‘(15) ' WITH FLAG
/ /ATIN Jr————
O T e R e S -l R
Coomse
14) (15) (16) (17)
)E->MR-CONTINUE IDE->MR-CONTINUE IDE->(K) IF FIRST TRY IDE->MR-(BF)
[R->MR-CONTINUE STR->MR-CONTINUE STR->MR-CONTINUE STR->MR-( BF)
} ->CONTINUE MR ->CONTINUE MR ->CONTINUE MR ->(BF)
>E->RETRY ONCE-(BF) MPE->RETRY ONCE-(BF) MPE->MR-CONTINUE MPE->RETRY ONCE-(BF)
) ->MR-CONTINUE ID ->MR-CONTINUE ID ->MR-CONTINUE ID ->MR-(BF)
:S->MR-CONTINUE RES->MR-CONTINUE RES->MR-CONTINUE RES->MR-(BF)

FLOWCHART 6. STATUS PHASE
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