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Parity Option Setting 
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Refer to figure 2-7. The termination power source can be 
reconfigured with the appropriate shorting jumpers (0 = 
open, 1 • shorted) on pin-sets 1 and 2. 

Terminator Resistor Packs 

The drive is shipped with three (single-ended drives) or 
two (differential drives) terminator resistor packs installed. 
The resistor packs are located under the drive as shown in 
flgUres 2-3 and 2-4. When installing multiple drives on the 
SCSI channel, the packs must be removed from all but the 
last drive in the chain. The drives can be ordered from 
the factory with the packs removed. When re-installing 
the packs,. ensure that they are properly keyed into their 
connectors (see figures 2-3 and 2-4). 

Refer to figure 2-7. When pin-set 4 is shorted (1 position) 
the drive will. initiate an SDTR message at power-on 
and RESET. When open (0 position) the drive will ilot 
initiate an SDTR . message. The drive will respond to a 
host-initiated SDTR message whether this pin-set is open 
or shorted. 

Refer to figure 2-7. When pin-set 5 is shorted (1 position), 
the disk drive checks parity. on commands and «;lata. When 
open (0 position), the disk drive does not cheek for parity. 
Parity bits are generated whether this pin-set is open or 
shorted. 

Refer to figure 2-7. When pin-set 6 is shorted (1 position), 
the disk drive will automatieally spin up at power on. 
If open (0 position), the drive will not spin up until the 
Initiator sends a Start Unit command. When not in the 
auto spin up mode the drive will return "Not Ready" 
to all commands except REQUEST SENSE, INQUIRY, 
RESERVE, RELEASE, and START UNIT until the drive is 
ready for access. 
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Drive Interface 
Connections 

SCSI Connector Refer to figure 2-6. The SCSI device connector is a 
nonshielded·50-pin connector consisting of two rows of 25 
male pins with adjacent pins 2.54 mm (0.1 in.> apart. The 
physical construction and. pin assignments for the connector 
conform to the SCSI specifications for single-ended and 
differential driver configurations. The connector pin 
assignments are listed in· table 2-1 for the single-ended 
drive, and figure 2.;.2 for the differential drive. 

DC Power Connector 

Frame Ground 
Connector 

2-10 Product Installation 

The SCSI cable connector should be a nonshielded SO-pin 
keyed connector consisting of two rows of 25 female 
contacts with adjacent contacts 2.54 mm (0.1 in.) apart. A 
shroud and h$der body should be used. 

Power requirements· for the disk dJive are listed in 
chapter 1. The power connector on the rear of drive 
electronics/controller PeA provides connection for de power 
used by the drive. The p~ assignments for the de power 
connector are shown in flgUre 2-6. 

The frame ground connector provides the ground contact to 
the H,DA (see figures 2~3 and 2-4). This is a Faston®-type 
connector. 
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Mating Connector 
Requirements 

Cabling Requirements 
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The recommended mating connector manufacturer's part 
numbers are as follows: 

Disk Drive 
CODnector IFunction 

SCSI Connector 
(single-ended and differential) 

DC Power 

Frame Ground 

Options Connector 
(shorting jumper) 

Synchronized Spindle,. 
Pins Connector 

Recommended 
Mating Connector 

3M@ 3425-6800 

AMP@ 1-480424-0 

AMP@ 62187-1 

AMP® 531220-3 
(9 supplied with the disk drive; 
manufacturer supplies rail of 10) 

AMP® Housing 4-87456-9 
Note: Also requires a contact set; 
refer to vendor documentation to 
select the proper contact set for 
the installed wire size. (For 20-24 
gauge wire, use AMP® 1-873Q9.4.) 

The disk drive adheres to the cabling requirements and 
limitations set forth in the ANSI SCSI specifications. 
Figures 2-3 and 2-4 show the physical location and 
dimensions of the connectors for the Single-Ended and 
Differential disk drives (respectively). 

Refer to the SCSI specifications for details. 

• Cables with a characteristic impedance of 100 ohms 
±10% are recommended for unshielded flat or twisted 
pair ribbon cable. 

• Cables with a characteristic impedance of 90 ohms ±10% 
are preferred for shielded cables. 

• To minimize discontinuities and signal reflections, do not 
use cables with different impedances on the same bus. 

Product Installation 2·11 



2·12 Product Installation 

• A minimum cable size of 28 AWG should be used to 
minimize noise effects and ensure proper distribution of 
termination power. 

• Cables must be properly terminated. 

Single-ended Cable 

For disk drives with single-end output, use the following 
cable information: 

• A 50-conductor tlat cable or 25-signal twisted-pair cable 
should be used. Cable length shall be equal to or less 
than 6.0 meters. This refers to internal and external 
cable length (except stubs). 

• A stub le~ of no more than 0.1 meter is allowed off 
the main line interconnection within any connected 
device. 

Differential Cable 

For disk drives with differential output, use the following 
cable information: 

• A 50-conductor flat cable o~ 25-signal twisted-pair cable 
should be used. Cable length shall be equal to or less 
than 25 meters. This refers to internal and external cable 
length (except stubs). 

• A stub length of no more than 0.2 meter is allowed off 
the main line interconnection within any connected 
device. 
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Front Panel LED 
Indicator 
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The light emitting diode (LED) on the front of the disk 
drive is an activity light that indicates the operational 
status of the drive from power-on, through the self-test 
diagnostics, and into normal operation. 

1. On 

2. Flashing 

3. l1ltermiUent 

When the disk drive is switched on, the LED 
normally stays on during the power-on sequence. 
The LED stays on while the spindle motor is 
being started until it is up to speed. H the LED is 
does not go out, a catastrophic failure has 
occurred. The most probable cause is a lailure of 
the drive electronics/controller peA. 

A flashing LED (approximately 1 Hz) indicates 
that the controller has failed all or a portion of 
the internal diagnostic tests. 

Alt~r the power-on diagnostics have completed, 
the LED functions as an activity light and will go 
on any time the disk drive is executing a 
command, reading: or writing. H the LED is off, 
the drive is idle .. 
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Table 2·1. SCSI Connector Single-ended Pin Assignments 

Pin Signal Pin •. Signal Pin Signal ,Pin Sipal 

2 -Data' Bit 0 16 ~ -Data Bh 1 28 GrouDd 40 -RST 

4 -Data Bit 1 18 -Data Bit P 30 Ground 42 -MSG 

6 -Data Bit 2 20 Ground 32 -ATN 44 -SEL 

8 -Data Bit 3 22 Ground 34 Ground 46 -0/0 

10 -Data Bit 4 24 Grouad. 36 -BSY 48 -REQ 

12 -Data Bit 5 26 TERMPWR 38 -AOK 50 -I/O 

14 -Data Bit 6 

Notes: 

L All odd numbered pins, except pin 25, DlWIt be connected to ground. Pin 25 should be left open. 
2. Pin 26 ill reserved for tenninator resistor power source. 

Table.2.2. SCSI· Connector DlfferenUal Pin Assignments 

Pin Signal l'iit Signal Pin Signal Pin Signal 

1 Shield GNO 14, -OB(5) 27 Ground 39 +MSG 

2 Ground 15 +OB(6) 28 Ground 40 -MSG· 

3 '+OB(O) 16 -OB(6) 29 +ATN 41 +SEL 

4 -OB(O) 17 +OB(7) 30 -ATN 42 -SEL 

5 +OB(I) 18 -OB(7) 31 Ground 43 +0/0 

6 -OB(I) 19 +OB(P) 32 Ground 44 -0/0 

7 +OB(2) 20 -OB(P) 33 +BSY 45 +REQ 

8 -OB(2) 21 OIFFSENS 34 -BSY 46 -REQ 

9 +OB(3) 22 Ground 35 +AOK 47 +1/0 

10 -OB(3) 23 Ground 36 -AOK 48 -I/O 

11 +OB(4) 24 Ground 37 +RST 49 Ground 

12 -OB(4) 25 TERMPWR 38 -RST 50 Ground 

13 +OB(5) 26 TERMPWR 

Note: SHIELD GNO is optional on some cables. (Implementors note: Some shielded flat ribbon 
cables use pin 1 as a connection to the shield.) 
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Figure 2-2. Disk Drive Dimensions. 
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Figure 2-3. Connector Physical Dimensions, Single Ended 
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Figure 2-4. Connector Physical Dimensions, Differential 
Drives. 
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Figure 2-5. Temperature Measuring Points. 
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Figure 2-6. Interlace Connectors. 
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SCSI addr ... 

PIN SETS DRIVE 
3 2 1 ADDRESS 

0 0 0 0 
0 0 1 1 
0 1 0 2 
0 1 1 3 
1 0 0 4 
1 0 1 5 
1 1 0 8 
1 1 1 7 

o - OPEN 1 - SHORTED 

POWER CONNECT 
PIN VOLTAGE 

1 12V DC ±5" 
2 12V RETURN 
3 5V RETURN 
4 5V DC %5" 
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Figure 2-7. Option Pinsets. 

SPIN UP 
PARITY 
SDTR INITIATION 

ADDRESS/ 
SYNCHRONIZED SPINDLE 

PIN-SETS 

UNIT ATTENTION 
TERMINATOR +5V SOURCE 

SCSI 

Option PIn·Set Selectlona 

OptioD PiD-Seta 

PiD-Seu 1 aDd :I Ou-Board TermiDator +5V Source 

1 = OPeD; 2 = OPeD AU Driveln Drive +SV DOt coanec:ted to termmaton; initiator IUPplied. +SV Dot 
CODDected to tenuiDaton. 

1 = shorted; 2 = opeD AU Drives: Drive +SV COD.DeCted to cm-boanl termiDatora but Dot to SCSI coDDeCtor 
pial. 

1 = open; 2 = aborted Single Ended Drives: Initiator suppu. +SV mpui to SCSI connector pin 26. 

Differential Drives: Initiator supplies +5V input to SCSI CODDector pius 25 and 26. 

1 = shorted; 2 = shorted Single Ended Driv .. : Drive +5V co_ted to on-board terminators and to SCSI 
CODDector pin 26. 

Differential Drives: Drive +5V supplied to On-board termiDatora and to SCSI connector 
pm. 25 and 26 

Pin-Set 3 Unit AUentioD 

open Enable Unit Attention 

aborted Inhibit Unit Attention 

PiD-Set. Drive Initiation of SDTa Meuage 

open Inhibit drive Initiation of SDTR meau.ge 

shorted Enable drive Initiation of SDTR at Power-On and Reset 

Pin-Set 5 Parhy 

OpeD Inhibit parity cheddng 

shorted Enable parity checking 

Pin-Set 6 Auto Spin-Up 

open Drive will not spin up until Initiator aeuda Start Unit collUD&Dd 

shorted Drive will spin up automatically at Power-On 
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Product Features 

Introduction 

Supported 
Features 
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This chapter provides information on supported features, 
supported commands, and a functional description of the 
HP 97556/58/60 disk drives. 

The following features of the Small Computer Systems 
Interface (SCSI) are supported by the "Target". A 
"Target" is any HP 97556/58/60 disk drive. Device-specific 
information is also provided. 

• Single-ended or Ditferential Drivers. The 
97556/58/60 "T" products contain single-ended drivers, 
and the 97556/58/60 "P" products contain differential 
drivers. 

• Unshielded Connectors. The Target is equipped with a 
5O-pin unshielded connector. 

• Arbitration. Full arbitration is supported. 

• Disconnect. If allowed, the Target may disconnect after 
a command is received, and for any significant delay 
occurring during a data transfer operation. 
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3·2 Product Features 

• Power-on Self·test. In response to a power-on 
condition, the Target performs the following self-test 
sequence: 

• Microprocessor Test 
• ROM Checksum 
• Microprocessor RAM Test 
• Partial.B,utIlilf RAM Test 
• SCSI Interface Test 
• Internal Data Path Test 
• Data Controller Test 
• Controner Initialization 
• Remaining ButIer RAM Test 
• ECC Verification Test 
• Initialize Spare Table 
• Initialize Log 
• Wait for Start Command (selectable with option 
switCh) 
• Initialize Saved Pages Information 
• R/W Access Test (each head) 

• Bus Reset. In response to a SCSI bus reset or Bus 
Device Reset message, the Target will perform the 
following reset sequence: 

• Finish any Logical Block Write in Progress 
• Abort Any Command in Progress 
• Controller Initialization 
• Initialize Spare Table 
• Initialize Log 
• Initialize Saved Pages Information 

DRAFT 
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• SCSI Messages. The following SCSI messages are 
supported: 

Code Length 
(hex) (bytes) 

00 1 
01 22 

Message 

Command Complete 
Extended Message to Follow (SDTR only) 

The following extended message is supported: 
01 3* Request for SDTR 

* 3 = added len~th in bytes 

02 1 Save Data. Pointers 
04 1 Disconnect 
05 1 Initiator Detected Error 
06 1 Abort 
01 1 Message Reject 
08 1 No Operation 
09 1 Message Parity Error 
OA 1 Link Command Complete 
OB 1 Link Command Complete (with flag) 
OC 1 Bus Device Reset 
80- 1 Identify 
FF 

Notes: 

1. In=Target to Initia.tor; Out=Initiator to Target. 
2. Second byte indicates length of extended message. 

Direction l 

In 
In/Out 

In/Out 

In 
In 

Out 
Out 

In/Out 
Out 
Out 
In 
In 

Out 
In/Out 

• Status Codes. The following status codes are supported: 

Code Status 
(hex) 

00 Good 
02 Check Condition 
08 Busy 
10 Intermediate 
18 Reservation Conflict 
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Supported SCSI 
Commands 

Command 

FOl'lIIAt Unit 

Inquiry 

Mode Select 
(6-byte) 
(10-byte) 

Mode Senae 
(6-byte) 
(10-byte) 

Read 
(6-byte) 
(lO-byte) 

Read Buffer 

Read Capacity 

Read Defect 
Data 

Read Long 

Reassign Blocks 

3-4 Product Features 

This section describes the SCSI commands that are 
executed by the "Target". A Target is any HP 97556/58/60 
disk. drive. Table S-.llists SCSI commands that are 
executed by the Target. Product-specific information is also 
provided. 

Table 3-1. Supported SCSI Commands 
Opcode Description 

(hex) 

04 Format. Target media into Initiator addreuable logic blocks. DeCect 
sources include P, 0, and G lists (no C list). When Cormatting, it is 
recommended that the Initiator not include a 0 list (FMTDAT=O). 
However, if the Initiator does include a 0 list, it must be in the physical 
sector fonnat or bytes from index Cormat. The Target uses an interleave 
of 1 regardless of the value in the Interleave field. 

12 

15 
55 

lA 
5A 

08 
28 

3C 

25 

37 

3E 

07 

Request. Target to send parameter information to the Initiator. 

Enables Initiator to specify media, logical unit, or device parameters to 
the Target. 

Enables Target to report its media, logical unit, or device parameters to 
the Initiator. 

Requests Target to transfer data to Initiator. Relative Addrelllling not 
supported (REL=O). 

Used with WRITE BUFFER command to test Target's data buffer. 
Recommend executing RESERVE command to guarantee data integrity. 

Enables Initiator to request information regarding the capacity oC a 
Wgical unit. Use of PM! bit supported. Relative Addressing not 
supported (REL=O). 

Request. Target to transfer media defect data to Initiator. Target 
returns P, G, or P+G lists in physical sector or bytes from'index format. 

Requests Target to return the header, data field, and ECC bytes of one 
logical sector. 

Requests Target to reassign defective logical blocks to an area on a 
logical unit reserved for this purpose. It is recommended that the defect 
list contain only one deCect.location per command. 

DRAFT 
12/5/90 10:53 

._1 



Command 

Release 

Request Sense 

Reserve 

Rezero Unit 

Seek 
(6-byte) 
(lO-byte) 

Send Diagnostic 

Start/Stop Unit 

Test Unit 
Ready 

Verify 

Write 
(6-byte) 
(lO-byte) 

Write 
And Verify 

Write BuKer 

Write Long 

DRAFT 
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Table 3-1. Supported SCSI Commands (continued) 
Opcode Description 

(hex) 

17 Releases previously reserved logical units. Third-Party Release 
supported. Extent Release not supported. 

03 Requests Target to transfer sense data to the Initiator, including: Sense 
Key (0-6,B,E), Additional Sense Code, and Device Errors. The Bit 
Pointer and Field Pointer fi~ds are not used. Only the Extended Sense 
Data format is supported. 

16 

01 

OB 
2B 

ID 

IB 

00 

2F 

OA 
2A 

2E 

3B 

3F 

Reserves logical units for use by Initiator. Unit and Third-Party 
Reservations are supported. Extent Reservations are not supported. 

Requests Target to perfonn a recalibrate and then to seek to logical 
address O. 

Requests Target to seek to a specified address. Target returns GOOD 
status when seek is complete. 

Requests Target to perfonn diagnostic self-test. If self-test fails, Check 
Condition status indicates that results are available via REQUEST 
SENSE command. 

Requests Target to enable or disable the logical unit for further 
operations. The immediate bit on START is supported. 

Checks Target spindle for proper speed. Target returns GOOD status if 
spindle is up to speed. 

Requests Target to verify the data written on the media by performing 
a selectable ECC check. Relative addressing not supported. (REL=O). 

Requests Target to write the data transferred by the Intitiator to the 
media. Relative Addressing not supported (REL=O). 

Requests Target to write the data transferred by the Initiator to the 
media, then do an ECC verify of the data that was written. Relative 
addressing not supported. (REL=O). 

Used to test the Target'. data buKer. To avoid possible data 
colTlIption, it is recommended that a RESERVE command be executed 
prior to the WRITE BUFFER command. 

Request. Target to write one complete logical sector including header, 
data, and ECC fields. 
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Functional 
Description 

Disk Format 

This section provides a functional description of the 
HP 97556/58/60 disk drives. 

The head/disk assembly (HDA) contains six (97556), eight 
(97558), or ten (97560) disks (see figure 3-1). The bottom 
disk surface on each drive is reserved for servo code. The 
remajning disks provide two data surfaces with a single 
read/write head accessing each surface. 

Each data surface contains 1680 (97556) or 1962 (97558/60) 
physical tracks. Eight of these tracks are reserved for use 
as spares, one track is reserved for defect list storage, and 
one track is used for maintenance. This leaves a total of 
1680 (97556) or 1952 (97558/60) tracks available for user 
data. Figure 3-2 displays the physical allocation of the 
tracks on the media. 

Sector Format The smallest directly addressable storage area on a data 
surface is a sector. Accessing a sector is accomplished when 
the controller specifies the address of the cylinder, head, 
and sector. The 97556/58/60 product support variable 
length sectors. Sector size is set with Parameter Page 03H 
of the Mode Select Command. 

Addressing Structure All addressing between the disk drive and the host is 
logical. The drive's embedded controller converts the logical 
block address into the appropriate physical address (i.e. 
cylinder, head, sector), allowing for any sparing operations 
that have been performed. To support multiple block sizes 
greater than 744 bytes. the drive automatically blocks and 
deblocks the physical sectors into the currently specified 
logical block size. 
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Error Correction Code The HP 97556/58/60 Series of disk drives use a 
Reed-Solomon error correction code (ECC) for detection 
and correction of data errors. During a write operation, 
the ECC function generates 18 bytes of ECC information, 
and writes the information into the ECC field as the 
sector is written. During a read operation, the controller 
generates an 18-byte code from the data field being read, 
and compares it to the ECC field created during the write 
operation. If the lS-byte code differs from the ECC field, a 
data error is detected and the ECC field is used to correct 
the data. 

DRAFT 
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The ECC function is enabled or disabled via the DCR 
(Disable Correction) bit in parameter page 01h of the 
MODE SELECT command. When enabled, the ECC 
algorithm divides a sector's data field into three interleaves, 
or rows, with a selectable correction factor of one, two, or 
three bytes per interleave. Mathematically, this converts 
to a maximum burst size of 72 bits per sector. However, 
the maximum number of bits that is guaranteed to fit into 
nine contiguous bytes is 65. Therefore, if an error burst 
longer than 65 bits falls exactly within the boundaries of 
nine contiguous bytes, it will be corrected. If it spreads 
across more than nine contiguous bytes, it will be flagged as 
unrecoverable. 

The number of bytes that will be corrected in an interleave 
is selectable via the Correction Span field in parameter 
page 01h of the MODE SELECT command. The Correction 
Span field value is stated in bits-per-sector. The ECC 
algorithm converts this value to bytes-per-interleave by 
dividing it by 24 (8-bits per.byte times three interleaves) 
and rounding it up to the nearest byte value. 

The error correction capabilities of the ECC function are as 
follows: 

• Unrecoverable Data Error Rate: less than 10 errors in 
1015 bits transferred (using a correction span of 72 bits 
per sector). 

Product Features 3·7 



• Recoverable Error Rate: less than 10 errors in 1013 

bits transferred. (using a correction span of 24 bits per 
sector) 

CyoDe Redundancy Check (CRC) 

ECC is aided by a non-seleetable 2-byte cyclic redundancy 
check (CRC) to decrease the probability of error 
miscorrection. With the correction span set to 72 bits, 
if a random error distribution is assumed, the calculated 
probabilities of error misdetection and miscorrection are as 
follows: 

• Probability of misdetection (an error exists, but ECC does 
not recognize it) is less than 1 X 10-19• 

• Probability of miscorrection (an error is detected, but is 
improperly corrected) with CRC is less than 1xlo-47. 

Sparing Track sparing is implemented for tracks with one or more 
defective sectors. Cross-head track sparing is supported 
out of a single spare track pool. This allows for one or 
more surtaces to have a higher than normal number of 
spare operations without loss of drive operation. Spare 
track aceesa is via a RAM lookup table with no seek to 
the defective track to provide for high performance and 
reliability. 

Look Ahead Reads The Look Ahead Read capability can improve the 
performance of a drive doing sequential READs by 
pre loading the b~er with the data most likely to be 
requested with the next READ command. After a READ 
command is received by the controller, the drive seeks to 
the proper location and loads the requested data into the 
buffer. While that data is being transferred to the host, the 
Look Ahead Read function continues to read beyond track 
boundaries until the buffer is·full. If, in following READ 
requests, the host asks for subsequent blocks, they will 
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Assembly 
Descriptions 

Head/Disk Assembly 
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12/5/90 10:53 

already be in the butTer, and the data will be returned to 
the host without the delay of a media access. 

If a new READ command requests data not contained in 
the butTer while the drive is performing a Look Ahead 
Read, the process is aborted, and the drive will immediately 
seek to the new location with minimal effect on access or 
transfer performance. Filling the butTer with unrequested 
data has a lower priority than delivering requested data. 

The assemblies in the disk drive include the head/disk 
assembly (HDA) and the drive electronics/controller 
printed-circuit assembly (PCA). The sealed HDA contains 
the mechanical and electromechanical assemblies of the 
disk drive. The drive electronics/controller peA provides 
the SCSI interface and all electronic control over the HDA. 
The following paragraphs describe the major functional 
components of each assembly (see figure 3-4). 

the head/disk assembly (}IDA) contains disks, heads, an 
actuator assembly, head interface circuits, atmospheric 
controls, vibration isolators, and a spindle assembly. An 
aluminum casting provides the supporting structure for 
these parts. The entire assembly is sealed and is not field 
repairable. 

Disks 

The disks are 130 mm (5.1 inch) diameter aluminum 
substrate with a sputtered thin-fIlm surface. The disks 
are mounted on the spindle assembly in stacks of six (HP 
97556), eight (HP 97558), or ten (HP 97560 disks. Data is 
stored on both surfaces of all disks except for the bottom 
surface of the bottom disk which is reserved for servo 
information. 
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Heads 

Eleven (HP 97556), 15 (HP 97558), or 19 (HP 97560) 
thin·f"dm data heads in the HDA write and read user data. 
All additional· head· in ·each unit is used to recover the servo 
information ·from the bottom surface of the bottom disk. 

Actuator Assembly 

Mechanical positioning of the read/write heads is achieved 
using a Hewlett-Packard designed rotary actuator. Actuator 
current is supplied by the actuator driver, which amplifies 
position information· from the servo eireuits. A shipping. 
latch captures the heads at the inside diameter of the disks 
(away from user data) whenever power is removed from the 
disk drive. This prevents the actuator from moving. over 
data until power is applied to the disk drive. At power-on, 
the processor releases the latch, allowing normal movement 
of the heads. 

Head Interface 

The head interface circuits process the data signals 
transferred between the read/write heads and the drive 
electronics/controller PeA These ICs include write drivers 
which provide the necessary current to the heads during 
write opemtions. Read preamplifiers amplify data read 
from the disk before transferring it to the read/write 
circuit on the drive electronics/controller PeA Additional 
functions performed by the head interface include head 
selection and write controL 

AtmospheriC Controls 

The atmospheric controls in the HDA consist of a breather 
system and a recircuIatingfilter. The breather system 
equaliles ai¥. pressure within the HDA to ambient air 
pressure. A breath.fJlter. prevents contaminants from 
entering theHDA The recirculating fllter maintains a low 
particle count within the HDA. 
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Block Diagram 

SCSI Interface 
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Vibration Isolators 

The HDA is mounted on vibration isolators to protect it 
from random external vibrations. 

Spindle Assembly 

The spindle assembly provides the mechanical mounting 
for the disks. The spindle rotates on a bearing system and 
is driven by an "in hub" brushless dc motor. The 3-phase 
drive current for the motor is supplied by the spindle driver 
circuit on the drive electronics/controller PCA. Three 
Hall-effect sensors, mounted on the spindle assembly, 
provide feedback signals to the spindle control electronics 
for coarse speed and phase switching control. 

Refer to figure 3-1. The drive/electronics PCA controls 
the operation of the drive, including head positioning, data 
transfer, spindle speed, and power distribution. 

The SCSI Interface is the direct electrical interface between 
the SCSI channel and the drive electronics. It handles all 
SCSI timing and protocol, and transfer of commands, status 
and· configuration information. 

The SCSI interface handles SCSI protocol without 
intervention from the microprocessor, and is capable 
of automatically controlling the proper sequence of bus 
phases involved in each transaction. Full arbitration 
and disconnect/rese1ection are implemented by the SCSI 
interface. 
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RAM Buffer The RAM Buffer contains 128-kilobytes of static RAM. All 
data transferred between the host and the disk must pass 
through the RAM b¢Yer.It is protected by an additional 2 
bits of parity for each lS-bit word transferred by the DMA. 

Disk Controller The disk controller coordinates the flow of data by 
interleaving RAM accesses between the SCSI interface 

Data 
EncoderjDecoder 

Microcontroller 

3-12 Product Features 

and the disk controller. It contains a DMA section which 
controls the transfer of data between the SCSI interface, 
the bu1rer RAM and the disk controller. The DMA accesses 
the 128-kilobyte static RAM buffer to match the transfer 
speeds of the SCSI interface and the disk controller. 

The disk controller also performs error checking on data 
being transferred from the disk to the RAM buffer and 
generates ECC on data transferred from the RAM buffer to 
the disk. The data controller also does header verification 
during read/write operations. 

The primary function of the Data Encoder /Decoder is to 
convert between the NRZ (Non Return to Zero) data/clock 
present on the SCSI Channel and RLL (Run Length 
Limited, 2-7) data transferred to and from the disk surface. 
This includes sector length and content information 
provided by the host during format operations as well as 
data transfers during normal Read and Write operations. 

The microcontroller.used on the drive/electronics PCA 
is an 8OC196 single-chip device operating at 10 Mhz. 
The microcontro1ler is responsible for decoding incoming 
SCSI commands, controlling the servo processor and the 
read/write circuitry, and managing the head alignment 
function. 
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Servo Processor The servo processor provides index and start-of-sector 
timing signals, and· controls actuator movement, motor 
spin-up and speed control, and synchronized spindle 
operation. Actuator movement control consists of 
track-to-track seeks, track following, and correction for both 
DC and repeatable AC errors. Motor spin-up and speed 
control consists of regulated drive motor current modified 
by information derived from the dedicated servo surface. 
Synchronized spindle control is derived from an external 
sync input that is compared to position information from 
the disk surface. 

Head Interface The head interface processes the data signals 
transferred between the read/write heads and the data 
encoder/decoder. This includes head selection, providing 
analog write current to the heads, and amplification and 
conversion of impulses from the heads to RIL data. 

Actuator Driver The actuator driver provides the current necessary to 
operate the actuator assembly. The driver amplifies the 
control information provided by the servo processor, and 
outputs the resultant current to the actuator. 

Servo Timing The function of the servo timing circuit is to amplify and 
convert impulses from the servo head to position and 
rotation speed information for the servo processor. 

Spindle Motor Driver The spindle motor driver provides 3-phase current to 
start, drive, and control the speed of the in-hub spindle 
motor. Hall-effect sensors mounted on the spindle assembly 
provide feedback for phase switching control. 
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Power Distribution The + 5 and + 12 voltages provided by an external de power 
supply are distributed to the spindle motor driver, actuator 
driver, analog amplifien,and digital circuitry. A reset 
output alerts the other circuita 'When power-on occurs and 
when power is lost.. Eachcireuit responds in a predefined 
manner to the reset condition. 
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Figure 3-1. Drive Addressing Structure. 
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Figure 3-2. Track Allocation. 

DEFECT LIST (HEADS 0.1.2) 
SPARE TRACK MAPS (HEADS 0.1.2) 
LOGS (HEAD 3) 
MODE SELECT DATA (HEAD 3) 
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I (ECC. R/W. SEEK TESTING) 
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HEAD 0 D I I 0 I I I I I . I I II L..-_---' 
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(97558/60) 0 2 3 4 653 
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Figure 3~3. Forma.tted Physical Sector Alloca.tion. 

INDEX/SECTOR 

I 
r---------
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Header D 
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BYTE 

BYTE 
BYTE 
BYTE 
BYTE 

Byte 
(E2) Bytes 18 Bytes 2 Bytes 

(0) 
9 Bytes 

(NUMBERS IN PARENTHESIS REPRESENT 
PATTERN WRITTEN ON DISK.) 

HEADER ADDRESS FORMAT: 

#1 : LOGICAL TRACK ADDRESS MSB 
#2: LOGICAL TRACK ADDRESS LSB 
#3: LOGICAL SECTOR ADDRESS 
#4: SPARE SECTOR FLAG (FFH=UNASSIGNED) 
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