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1

“
Specifications

1.0 Introduction

The Xylogics Model 753 disk controller connects up to four SMD-E disk drives to
VMEbus™ systems using VME 6U backplanes, without requiring a daughter board or
additional hardware.

1.1 Using This Manual

This manual provides two software reference cards that display the IOPB structure and codes
(see inserts). Section 2 describes how to install and test the 753, Section 3 describes the 753
registers, Section 4 describes the IOPBs, and Section 5 describes the commands. Section 6
describes error processing, Section 7 is a programming tutorial, Section 8 explains the 753’s
special functions, and Section 9 includes drive interface information.

A detailed theory of operation is available on a per customer basis.

1.1.1 Abbreviations

This manual uses the following mnemonics:

AIO Add IOPB

AIOP AIO Pending

AM Address Modifier

ASR Auto-seek Retry

AUD Auto-update

CHEN Chain Enable

corp Command Optimization

CRIO Clear Remove IOPB
CRBS Clear Register Busy
CTYP Controller Type

DFLT Drive Fault

DMA Direct Memory Access
DRA Disable Read Ahead
DRDY Drive Ready

VMEDbus is a trademark of the VMEbus International Trade Association.

Rev. CI. August 15, 1989. 1
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1.1.1 Abbreviations (continued)

EC32 32-Bit ECC

ECC Error Correction Code

ECCM Error Correction Mode

EDT Enable DMA Timeout

ERRS Error Summary

FERR Fatal Error

FIFO First In/First Out Buffer
FIXD Fixed/Removable Media

H Notation for Hexadecimal Values
ICS IOPB Checksum

IOPB Input/Output Parameter Block
LSI Large Scale Integration

MBS Megabytes per Second

MM Maintenance Mode

NPRM Non-privileged Request Mode
ONCL On-cylinder

OoVS Overlap Seek

PNUM PROM Number

RBC Retry Before Correction
RBS Register Busy Semaphore
RIO Remove 10PB

RMM Register Maintenance Mode
ROR Release On Request

SGM Scatter/Gather Mode

SKER Seek Error

TDT Throttle Dead Time

TMOD Transfer Mode
UCLA Unit/Command Look Ahead
WRPT Write-protect

1.2 Design Reliability

The following Xylogics features minimize the likelihood of product failure:

Design for worst case voltage and temperature
Extensive evaluation testing

Low parts count through extensive use of custom LSI
All components burned-in

One card in backplane or expansion chassis

Power-cycling under thermal stress during test

Rev. CI. August 15, 1989. 2
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1.3 Physical

Packaging —— The 753 completely resides on one printed circuit board.

Dimensions —- The 753 is a 2 by 2 Eurocard that measures 9.2-inches high by 6.3-inches
deep (233.35 mm by 160 mm). It is identical in form-factor to the standard VME dual
high-dual wide printed circuit board.

Shipping Weight —— 3 pounds (1.4 kg).

Front Panel —— The 753 front panel has connectors for four SMD-E/H-SMD disk drives.

Connectors —— The 753 uses a 60-pin high-density connector for the A cable, and four
50-pin high-density connectors for the B cables.

1.4 Environmental
The 753 environmental requirements are 0 through 55°C, with a maximum relative humidity

of 90% (without condensation). Air flow across the board must maintain a maximum
temperature differential of 7°C to prevent hot spots.

1.5 Electrical

Power —— The 753 uses 5 amperes at +5 volts DC (VDC), and 1 ampere at -12 VDC. The
-5 volts for the differential transceivers is derived on-board.

Tolerance —— Voltages must be within plus or minus 5% (4.75 to 5.25; -11.4 to -12.6).

Grounding -~ Common earth ground must be established between the disk drives and the
CPU chassis, backplane, and expansion cabinets.

Mean Time Between Failure (MTBF) —- 25,000 hours at 55°C (estimated).

Rev. CI. August 15, 1989. 3
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1.6 System-related Specifications

Data Buffering —— The 753 has a FIFO buffer that is 128K-bytes long. Data can be put into
one end of the FIFO and simultaneously removed at the other end; there are no delays
associated with filling and emptying the FIFO.

Read Ahead —- The 753 completes a given read and then reads ahead until its buffer is full;
the controller satisfies future contiguous reads with data from the FIFO.

Format —— The 753 formats a specified number of tracks as per the Format command. Use
the Read/Write Track Headers commands to incorporate custom interleaving schemes.
Standard interleaving is 1:1; 2:1 to 16:1 interleaving is software programmable.

Media Defects —— The 753 has several methods for remapping bad blocks. One method
leaves spare sectors on each track that can slip bad sectors with Read/Write Track Headers
commands. An alternate method has the spare sectors on the last part of the maximum
head. The 753 also remaps entire tracks. This reduces the total number of spare sectors
required with minimal affect on system performance.

Read Defect Map —— The 753 can read the manufacturer’s defect information directly from
the unformatted disk.

Status LEDs —— The 753 implements two status LEDs. L1 indicates the controller is active;
L2 indicates the on-board diagnostics did not complete successfully, or an error occurred.

On-board Diagnostics —— The 753 runs an extensive on-board diagnostic routine upon
power-up or a bus reset. If an error occurs during this test, the 753 posts the failure in a
special error register.

Scatter/Gather —— The 753 supports scatter/gather on Read and Write commands. The
controller can gather data from up to 32 different memory locations and transfer it to the
disk for use in a Write command; it can scatter the data out from the disk drive to the
appropriate memory locations with a Read command. To execute a scatter/gather operation,
issue a normal Read or Write command along with a DMA list that contains a memory
address and the number of words to transfer to/from that location. The smallest granularity
of scatter/gather is a 16-bit word.

Error Detection and Correction —— The 753 supports a 48-bit data ECC with a redundant
header check; it optionally supports a 32-bit ECC on the header and data. Software controls
automatic detection and correction.

The 48-bit ECC detects an error burst up to 28-bits long, and corrects error burst up to
14-bits long. The 32-bit ECC detects an error burst up to 22-bits long, and corrects error
bursts up to 11-bits long, assuring data integrity.

Rev. Cl. August 15, 1989. 4
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1.6 System-related Specifications (continued)

Implied Seek Capability —— Data transfer instructions contain an implied seek. Data
transfers cross sector, head, and cylinder boundaries as required (spiral read/write).

Overlap Seeks —— When overlap seeking is enabled, the 753 may have both drives
simultaneously seeking to the appropriate cylinders.

Command Optimization -~ The 753 reorders commands in ascending and then descending
cylinder order, providing the best throughput from the disk system.

Diagnostic Support —— A comprehensive set of stand-alone diagnostics written in the C
programming language is available.

1.7 Disk Drive-related Specifications

Physical Drive Interface —- The 753 supports the Extended SMD Interface ([SMD-E]; see
the Control Data Corporation [CDC] Specification 64712402, Revision A, and Fujitsu
B03P-4760-0101A).

Interface Data Rate —— The 753 currently supports a maximum disk data rate of 3.0
megabytes per second (MBS). The 753 supports this data rate at a 1:1 interleave factor. This
allows continuous data transfers, crossing sector and head boundaries with no loss of disk
revolutions, assuming the controller has enough bus time to transfer the data.

Mixed Data Rates -- The 753 can mix drives with different data rates (i.e., 1.2 MBS,
mixed with 1.8 MBS or mixed with 2.4 MBS drives).

Number of Disk Drives — The 753 supports up to four SMD-E disk drives.

Disk Sector Format —— The 753 sector format includes a header field separated from a data
field by a splice area.

Header Format —— The header contains sector, head, cylinder address, and header ECC or
a redundant header.

Cabling —— The 753 requires high density connectors at the controller end and standard flat
cable connectors at the drive end. Contact Xylogics for further information.

Rev. CI1. August 15, 1989. 5
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1.8 VMEbus-related Specifications
VME Compliance Number —— IEEE P1014/D1.0.
Transfer Mode —— Direct Memory Access (DMA).

DMA Throttle Control —— Each time the 753 becomes bus master, it executes DMA
transfers to or from host memory up to the maximum throttle limit or the number of
words/longwords available in the FIFO buffer.

Dyna-throttle —— During a Read command, each time firmware executes the DMA
scheduler, the 753 calculates the amount of data currently in the FIFO and DMAs from one
to seven sectors to host memory. Dyna-throttle does not override the normal throttle and
throttle dead time features that tune system bus activity.

DMA Data Transfer Rate —— The 753 has a maximum transfer rate of 18 MBS based on 30
nanoseconds (ns) memory response time, assuming longword mode transfers. Typically, the
753 transfers data at a rate of up to 10 MBS based on 200 ns memory response time,
assuming longword mode transfers.

DMA Dead Time —- The 753 supports a programmable throttle dead time between throttle
bursts. This dead time not only prevents the 753 from taking over the bus, but allows bus
access time for other DMA devices.

Data Transfer Limit —— From 1 to 65,535 sectors with a single 10PB.

Bus Compatibility —— The 753 is compatible with the standard VMEbus (Rev. C.1).
Addressing Capability —— The 753 supports master A32 and slave A16 according to the
VMEDbus Specification. As a slave, the 753 responds to address modifier 2DH, and
optionally to 29H (software programmable).

Data Width —— The 753 supports D16 and D32 according to the VMEbus Specification.

Release on Request —— The 753 maintains bus mastership, but releases the bus at the
request of other peripheral devices (software programmable).

Rev. Cl. August 15, 1989. 6
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1.8 VMEDbus-related Specifications (continued)

Release When Done -- The 753 releases the bus after each bus access (normal operation).
Bus Request Levels — The 753 supports four bus request levels (jumper selectable).
Interrupt Priority —— Software programmable interrupt level and vector.

Controller Input/Output Parameter Block (IOPB) Length — 30 bytes.

Controller Registers —— Seven 8-bit 1/O Registers; byte or word addressable. Only eight bits
respond during word access.

1.9 Software-related Specifications

1.9.1 Software Interface

The software interface includes seven byte-wide registers. Four of these bytes comprise the
VME Address Register, the fifth byte is the Address Modifier Register, the sixth byte is the
Control and Status Register (CSR), and the last byte is the Fatal Error Register. The CSR
includes two bits that are very important to IOPB processing: Add IOPB (AIO) and Remove
IOPB (RIO).

The IOPB is a block of command and status information. It includes the disk address, the
bus address, and the type of operation. The software driver sets up the IOPB in memory,
sends the IOPB address to the VME Address Registers, and sets AIO. After receiving the
IOPB address, the 753 clears AIO, executes the IOPB and, upon completion or error,
updates the IOPB status and sets RIO. The VME Address Registers point to the completed
IOPB. The software driver reads the address and then clears RIO.

Software may add IOPBs to the queue, providing AIO is clear, by writing the IOPB address
to the address registers and setting AIO, regardless of the 753’s Busy status.
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1.9.2 Software Drivers

Xylogics provides its customers with UNIX™ drivers for a variety of VME-based systems.
Currently, Xylogics provides a full device driver, boot ROM, and diagnostic support for Sun
Microsystems’ ™ 3/100 and 3/200 series machines. Xylogics also provides UNIX System V

drivers for a variety of machines. A format utility for these drivers enables defect
management and feature tuning.

1.9.3 Software Compatibility

The 753 is software compatible with the 752 (earlier version Xylogics VME disk controller).

1.10 Programmable Features
® Interrupt or polled operations

e DMA parameters

® Drive size parameters

e Transfer retry/correction

UNIX is a trademark of AT&T Bell Laboratories.

Sun Microsystems is a trademark of Sun Microsytems, Inc.
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2

—
Installing and Testing the 753

2.0 Introduction

Section 2 describes how to unpack, configure, install, and test your 753 controller.

2.1 Unpacking and Inspection

2.1.1 Inspect the Shipping Carton and the Controller

Inspect the carton for possible shipping damage. If the carton is damaged, do not unpack the
unit. Notify Xylogics and the freight carrier immediately. If no damage is visible, carefully
unpack the 753. Save the carton and other packing material for future use.

2.1.2 Contents

The 753 is a single printed circuit board. Optional items include a manual, cables, software
on a floppy disk, J4-inch magnetic tape cartridge, or %-inch tape reel. If any items are
missing or damaged, please contact Xylogics at one of the following telephone numbers.

United States (Burlington, MA): (617) 272-8140;
United Kingdom (Milton Keynes): 44-908-222112.

2.1.3 Handling Precautions

Observing proper handling precautions minimizes the risk of damaging the 753 with
electrostatic discharge. When transporting the 753, use an antistatic bag, antistatic bin, or the
original shipping carton and packing material. Personnel handling the controller should
observe proper grounding methods including, but not limited to, wrist bands, heel straps, and
antistatic mats.

Personnel should also avoid flexing the board, especially when placing the controller in an
adapter card. Overturning the screws can cause buckling. Excessive flexing and/or buckling
can cause micro-cracks in boards using surface mount technology.
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2.2 Configuring the 753

You can configure the 753 with several jumper options. The following subsections describe
these options.

[ J1 J2 J3 Ja J5
L =: e
( ) 753 0 >
L1
L2

m]
JXxx 0O EPROM
m]

18JG
%EEJE oo oo oo o
] oo oo oo 1
oooooooooooon
FEDCBA9S 7654 DOOODOO2
oooooodgooooo 00 oo oo s
JA JB JC JD
O RO ) )
O Ao These are test points, not jumpers
| | L |
P2 P1

Figure 2-1. Jumper Locations
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2.2.1 Base Address Selection

Jumper block JA controls the base address. Table 2-1 shows how to set the jumpers for
commonly used base addresses. Inserting a jumper makes the 753 respond to a zero on that
address line; removing a jumper makes the 753 respond to a one. Connect the jumper
between similar pin numbers on each block. The 753 uses bits 1 through 3 to determine
which register is being accessed. The 753 is an A16 slave, and responds to address modifier
2DH, and optionally to 29H.

IA E D CB A 9 8 7 6 5 4
0000000 O0C0OCOCGCFO

-0

Figure 2-2. Base Address Jumper Block

Table 2-1. Base Address Selection

Address:

0100 I 1T I 1 I 1T I O I 1T 1 1

0800 I 1T I 1 O1 1 1 I T 1 1

EE40 O O O 1 O 0 O 1 I O1 1

EE80* O 0 O1 O O 01 O1 1 1
O=0ut; I =1In;

*Standard factory configuration
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2.2.2 Bus Request and Bus Grant Lines

The 753 uses the Bus Request and Bus Grant lines to become bus master. In VMEbus
arbitration, there are four Bus Request/Grant levels: 0 through 3. The 753 drives one Bus
Request line according to the jumper scheme you choose. The arbiter responds by driving the
associated Bus Grant In line (i.e., BGOIN responds to BR0). If the 753 receives a Bus Grant
on any of the Bus Grant In lines (BGOIN through BG3IN), and is not requesting the bus on
that line, it passes the grant to the appropriate Bus Grant Out line: BGOOUT through
BG30UT.

Select a request level by jumpering one Bus Request (BR0O through BR3), one Bus Grant In,
and one Bus Grant Out line to match the selected request level. Jumper the remaining Bus
Grant In/Out lines so that the incoming signal passes through the board (i.e., jumper BGxIN
to BGxOUT, where x represents the remaining grant levels).

For example, Figure 2-3 shows the jumpering scheme for Level 3 (Figure 2-3A shows the
jumper blocks as they actually appear on the board; Figure 2-3B is labeled for this
example): jumper JB4 to JB8; then jumper JC4 to JC8, and JD4 to JD8. Jumper the
remaining grant levels from JCS to JD1, JC6 to JD2, and JC7 to JD3. Factory configuration:
Bus Request Level 3.

Certain processors (i.e., Sun Microsystems) only support Bus Request Level 3.

Bus Request BG/Out BG/In

Level

0°0/0°0 00 @ 0,0 @50 O; 0

0 00000 0 0.0 610 o,

0:00:0/0:0 0 0|0 010 o

0:0/0:0/0:0 4 s| @@, 8 3
BR BG/Out BG/In JB JC D
Figure 2-3A. Actual Board Layout Figure 2-3B. Factory Configuration

Figure 2-3. Jumpering Bus Request and Bus Grant Levels
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2.2.3 Parallel Arbitration
If you are using the 753 in parallel arbitration, and the Bus Grant Out lines must be isolated

from the next slot’s Bus Grant In lines, remove all jumpers between JC 5-8 and JD 1-4 (see
Figure 2-3).

2.3 Maintenance Mode Lockout Jumper

Installing jumper JE 1-2 gives you unrestricted use of the maintenance mode. Removing JE
1-2 restricts your use to the diagnostic portion of the maintenance mode.

The non-diagnostic portion of the maintenance mode is proprietary to Xylogics and subject
to change without notice.

JE

Figure 2-4. Jumper Block JE

2.4 Self Test Disable

When jumper JE 3-4 is installed, the 753 does not execute the self test on power-up.

2.5 Jumper Block JG

Jumper JG is proprietary to Xylogics. It must be in at all times.

2e
JG

Figure 2-5. Jumper Block JG
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2.6 Jumper Block JXX (300-216-600 Rev. A and Above Only)

Jumper block JXX is reserved for future expansion (optional for artwork numbered
300-216-600 Rev. A, and above, only). It defines the 753’s EPROM size. Jumpering pins
1-2 defines the 128KB EPROM. Jumpering pins 2-3 defines the 256KB EPROM.

IXX L

Figure 2-6. Jumper Block JXX

2.7 PROMs and PALs

Table 2-2. PROM/PAL Part Numbers and Locations

Part Number

- Location
G15 180-002-186 128KB EPROM
G15 180-002-271 256KB EPROM*
L14 181-001-049 PAL
L15 181-001-050 PAL
D5 181-001-051 PAL
ES 181-001-052 PAL

* Optional for artwork numbered 300-216-600 Rev. A, and above, only.

2.8 Light Emitting Diodes

The 753 has two light emitting diodes (LEDs). L1, the Busy LED, is located closest to the
printed circuit board; when lit, the 753 is active. L2, the Error LED, straddles L1. During
power-up, L2 lights for a moment and then goes off; if it remains on, a fatal error occurred.
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2.9 Board Labels/Revision Control

All Xylogics controllers use revision control labels. They are located on the soldered side of
the board. The revision levels are important when discussing configuration issues.

753-105-216-B-B-2.1

Product __I l | |_ Firmware Revision
Configuration Hardware Revision

Artwork Part Number Artwork Revision

Figure 2-7. Sample Part Number

2.10 Preparing the Computer System for Installation

The backplane of your system must provide a VMEbus slot for the 753. The slot must be
capable of handling a bus master, and the power source must handle the power consumption
of the entire system, including the 753.

2.10.1 Backplane Jumpers

Remove any jumpers that short, or cause the Interrupt Acknowledge (IACK IN/OUT) and
DMA Grants (BG 0-3 IN/OUT) to bypass the slot in which you are installing the 753.

2.10.2 Card Cage Slot

The card cage must have a slot at the proper DMA priority available for the 753. The 753
uses DMA to transfer data and IOPBs. Placement of the 753 in the DMA priority chain may
be critical. The amount of bus bandwidth it uses will be high at times; this may affect other
boards in the system. Likewise, other boards may not allow enough time for the 753 to DMA
enough data to keep up with the disk; consider this when choosing a slot. If the 753 does not
get a high enough priority, its DMA falls behind the disk requirements, and it waits for the
next revolution before continuing the transfer. If the 753 priority is high, it gets enough DMA
time, but other boards having smaller buffers may not receive enough data within the allotted
DMA time.

Rev. C1. August 15, 1989. 15



Xylogics Model 753 Disk Controller User’s Manual

2.10.3 Power Considerations

The 753 affects the power consumption of the entire computer system. The 753 uses +5 volts
for logic and -5 volts, derived from the -12 volt supply, for the SMD interface’s differential
drivers/receivers. Make sure the power supplies can handle the entire power load. Readjust
the voltages after plugging in the 753. A power supply that is just adequate may cause
intermittent and unusual problems as it generates noise from occasional overcurrent
protection.

Limits: +5 volts (4.75 to 5.25 volts) at 5 amps;
-12 volts (-11.4 to -12.6 volts) at 1 amp.

2.11 Preparing the Disk Drive for Installation
Follow the manufacturer’s instructions for unpacking and inspecting the disk drive.

Configure the drive for use with the 753. This entails setting up the unit select, number of
sectors per track, and ensuring the A cable provides the sector and index pulses. See your
drive manual for more specific configuration information.

2.11.1 Drive Unit Select

A plug on the front of the drive, or switches on one of the drive’s internal circuit cards,
usually selects the drive unit number. The 753 accesses drives with unit numbers ranging
from 0 through 7. Set the first drive to Unit 0.

2.11.2 Number of Sectors Per Track

Switches on one of the drive’s internal circuit cards usually select the number of sectors per
track. The 753 standard format uses a minimum of 88 bytes of overhead per sector. This is a
nominal number derived from the factory-set defaults (see Section 8.2).

If you are using sector slip, the number of sectors available to the program is the total
number of physical sectors on the drive less the spares (see Section 8.3).

Most disk drives have a runt sector (a very small sector at the end of the disk). The 753
requires that you format all sectors except the runt. The minimum runt size is six bytes.
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2.11.3 Sector and Index Pulses

Both the A (Control) and B (Radial) cables can carry the sector and index pulses. Disk
vendors usually provide drives with sector and index on the A cable. The 753 requires the A
cable to carry sector and index.

2.11.4 Tags 4 and 5

Some disk drives use the spare lines (see Section 10) for maintenance functions (Tag 4).
Other disk drives use the spare lines for the Extended Cylinder bit (bit 10). The 753 supports
both options; configure the drive for its intended use.

2.11.5 Extended Cylinder Addressing

The 753 supports two methods for addressing cylinders beyond 1023. One method uses the
spare lines on the A cable as the cylinder address (bit 10). The other method uses the upper
bits of the common interface bus and Tag 2 (Head Tag).

2.12 Initial Tests

This section relies upon your familiarity with your system’s monitor and diagnostics.

2.12.1 Power-up and Self Test

The 753 initiates a self test upon power-up. The Error LED (L2) remains lit during the self
test, and then goes off. If L2 remains on after the 753 passes the self test, the board is not
functioning properly; the Fatal Error Register may indicate the nature of the problem. When
L2 is on, SYSFAIL is asserted on the VMEbus. Contact Xylogics for further assistance. Check
the power supply voltages and ensure they are within limits (4.75 to 5.25 volts and -11.4 to
-12.6 volts).
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2.12.2 Drive Ready

Spin the drive up and wait for drive ready. Issue a Read Drive Parameters command. The
Drive Status byte indicates the drive status at execution time. If you cannot get the proper
status, and DRDY is clear, check the drive cable connections and try again. If you are still
unable to get the status, check the -12V supply on the bus. If the problem persists, check the
disk drive with an off-line tester.

2.13 Diagnostics

When you run the diagnostics:

® Format the disk with either a diagnostic or format program
e Run a full pass of your diagnostic or determine that the system is working properly
® Cable and test any additional drives
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3

The 753 Registers

3.0 Introduction

The 753 programming interface uses seven, one-byte long, I/O registers. The registers have
one function when read, and another when written. The bus address jumpers define the
register set’s base address. The 753 responds to either bytes or 16-bit words; when it
responds to words, only 8 bits are valid. Table 3-1 lists the registers along with the address
offset from the base address. Figure 3-1 illustrates the register map, assuming you use EE80
as the base address.

Table 3-1. Register Offsets

IOPB Address Byte 0 (Least Significant Byte)
IOPB Address Byte 1

IOPB Address Byte 2

IOPB Address Byte 3 (Most Significant Byte)
IOPB Address Modifier

Control and Status Register

Fatal Error Register

OW W02 Wnwe

o x mEse g
2 x Elész Be o0
o x mne g
6 x EI'£86 gff Address
s| ¢ mEs pmpe
A X EE.SA CSR

C x EE:SC FERR

Figure 3-1. Register Map
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3.1 IOPB Address Registers

The first four registers define the 32-bit address of an IOPB (chain). When you write these
registers, the 753 interprets the address of the IOPB (chain) ready for execution. When you
read them, and the Remove IOPB (RIO) bit is set, the registers point to the IOPB (chain)
that the 753 just completed (see Section 3.3).

3.2 IOPB Address Modifier

This register defines the IOPB address modifier. Address modifiers are used for such
purposes as memory mapping, privilege levels, and addressing range (see the VMEbus
Specification). Section 3.3 defines the protocol for reading and writing this register.

100 0
Reserved Address Modifier
Bit Mnemoni¢c Description
7-6 Reserved.
5-0 AM Address Modifier: Most systems use the standard AM code of 3D (see

the VMEbus Specification).

3.3 Control and Status Register

When written, this register provides the host with control of the 753 operation; when read, it
provides the host with 753 status information. Section 3.3.1 defines the bits in this register
when written; Section 3.3.2 defines the bits when read.
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3.3.1 Control Register (Write)

Register
Maint.
Mode

Reserved

Maint. Reserved | Controller] Add Clear Clear
Mode Reset IOPB RIO RBS

Bit Mnemonic Description

7 RMM
6

S MM
4

3 CRST
2 AlO

Register Maintenance Mode: When RMM and MM are set, the 753
echoes the values previously written in all the registers, except the CSR.

Reserved.

Maintenance Mode: Setting MM and AIO places the 753 in maintenance
mode. Maintenance mode supports a different register protocol; use it as a
diagnostic tool (see Section 8).

Reserved.

Controller Reset: CRST signals the 753 microprocessor to perform a soft
reset; it deselects all the drives, releases dual port, stops the DMA and
disk sequencers, potentially during sector transfers, and cancels any IOPBs
in the queue. After completing the Controller Reset, the 753 clears the
CSR. CRST does not initiate a power-up self test.

A Controller Reset takes up to one second to complete.

Add TIOPB: When set, the 753 executes the IOPB (chain) at the address
pointed to by the IOPB Address and Address Modifier Registers. As soon
as the host sets AIO, the 753 sets A/IO Pending (AIOP) in the Status
Register, indicating the 753 has received AIO, but has not yet processed
the new chain’s address. The 753 clears AIOP after internally storing the
new (chain) address. The 753 can store up to 31 IOPB addresses in this
manner. Reasserting AIO if AIOP is set violates the register protocol.
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3.3.1 Control Register (Write) (continued)

Mnemonic Description

Clear RIO: The host sets CRIO to clear RIO in the Status Register (SR).

Typically, the host sets CRIO after reading the address of a completed
IOPB (chain) from the IOPB Address and Modifier Registers. Clearing
RIO enables the 753 to update the IOPB Address and Modifier Registers
with the address and address modifier of a newly completed IOPB (chain).
Clearing RIO, if it is not set in the SR, violates the register protocol.

Bit
1 CRIO
0 CRBS

Clear RBS: The host sets CRBS to clear RBS in the Status Register.

Clearing RBS releases the registers for use by another host (see Section
8.7.2). CRBS is relevant only in a multiprocessor environment.

3.3.2 Status Register (Read)

7 6 s | o4 | 3 ] 2 | 0
Busy Fatal Maint. | Reserved|Controller| AIO Remove | Register
Error Mode Reset Pending | IOPB Busy
Active Active Sema-
phore

Bit

7 BUSY

Mnemonic Description

Busy: When set, the 753 is executing IOPBs. The 753 sets Busy after

acknowledging the first IOPB address by clearing AIOP; it clears Busy
after completing all the IOPBs with no new ones pending (within 500
microseconds of the host clearing RIO on the last IOPB). The 753
redefines this bit in maintenance mode (see Section 8.6).
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3.3.2 Status Register (Read) (continued)

Bit Mnemonic Description

6 FERR
S MMA
4

3 RSTA
2 AIOP
1 RIO

0 RBS

Fatal Error: When set, the 753 detected a fatal hardware error. A fatal
error asserts SYSFAIL. Setting CRST clears FERR. The Fatal Error
Register holds more specific information. The 753 sets FERR under the
following conditions:

Maintenance mode test failure
Power-up self test failure

IOPB checksum miscompare

IOPB DMA fatal

IOPB address alignment error
Firmware error

Illegal maintenance mode test number
ACFAIL asserted

Maintenance Mode Active: When set, the 753 is in maintenance mode
(see Section 8.6).

Reserved.

Controller Reset Active: The host set CRST in the Control Register, and
the 753 is resetting itself.

AIO Pending: When set, the host set AIO in the Control Register, but the
753 has not yet acknowledged its receipt. When clear, the host can
reassert AIO.

Remove IOPB: The 753 sets RIO after completing an IOPB (chain) and
placing the address in the IOPB Address and Address Modifier Registers.
After the host reads the address and modifier, it must clear RIO by setting
CRIO in the Control Register.

Register Busy Semaphore: RBS allows multiple processors to access the
registers without colliding. The 753 sets RBS when a host has control of
the registers. The host clears RBS after completing its register access (see
Section 8.7.2). RBS is relevant only in a multiprocessor environment.
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3.4 Fatal Error Register

If a fatal error occurs, the 753 returns the appropriate completion code in this register.
Table 3-2 lists the fatal error codes; Section 6.4 describes them.

Table 3-2. Fatal Error Codes

. Code ‘Description
EO Reserved
E1 IRAM Self Test Failure
E2 Reserved
E3 Maintenance Test 3 Failure (DSKCEL RAM)
E4 Maintenance Test 4 Failure (Header Shift Register)
ES Maintenance Test § Failure (VMEDMA Registers)
Eé6 Maintenance Test 6 Failure (REGCEL Chip)
E7 Reserved
E8 Maintenance Test 8 Failure (Disk FIFO)
E9-EF Reserved
FO IOPB Checksum Miscompare
F1 IOPB DMA Fatal
F2 IOPB Address Alignment Error
F3 Firmware Error
FS Illegal Maintenance Mode Test Number
F6 ] ACFAIL Asserted
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4

—
IOPB Description

4.0 Introduction

The Input/Output Parameter Block (IOPB) passes messages between the 753 and host
software. Software passes the type of transfer, the disk and data addresses, and the count to
the 753. The 753 returns the transfer status and, if AUD is set or an error occurs, the ending
addresses upon command completion. This section begins with the standard IOPB for most
data transfers and follows with variations of the IOPB.

4.1 Standard IOPB

The 753 uses the standard IOPB for data transfer and some general purpose commands.

7 6 5 4 3 | 2 T 17 o
00| ERRS | DONE | CHEN | sGM Command Code
01 Completion Code
02f 0 | sR [ csE [ wRPT | DFLT] SKeR | ONCL | DRDY
03 Internal Status
04 Subfunction Code
05 FIXD | 0 Unit
06 Link List Length Interrupt Level
07 Interrupt Vector
08 Count High
09 Count Low
0A Cylinder High
0B Cylinder Low
ocC Head
oD Sector
OE 0 Data or Link Address Modifier
oF 0 Next IOPB Address Modifier
10 Data or Link Address High
1 Data or Link Address
12 Data or Link Address
13 Data or Link Address Low
14 Next IOPB Address High
15 Next IOPB Address
16 Next IOPB Address
17 Next IOPB Address Low
18 IOPB Checksum High
19 IOPB Checksum Low
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4.1.1 IOPB Byte 0 (Command)

7 6 5 4 3 2 1 0
Error Done Chain Scatter/ Command
Summary Enable Gather

Bit Mnemonic Description

7 ERRS Error Summary: ERRS is only valid if Done is set. When set, a hard or
soft error occurred during IOPB processing. When clear, the 753
successfully completed the IOPB.

Clear Done and ERRS before executing an IOPB.

6 DONE Done: When set, the IOPB is complete; if chained, host software may
remove the IOPB and reuse it.

S CHEN Chain Enable: When set, the Next IOPB Address Modifier and Next
IOPB Address point to the next chained IOPB. When clear, this IOPB is
not chained. The 753 always returns one IOPB at a time.

4 SGM Scatter/Gather Mode: When set, the IOPB is either a scatter read or a
gather write transfer; a linked list describes the number of 16-bit words
and to what address the 753 transfers each section of the data. The link
address modifier and the link address specify the link list location. When
clear, this IOPB specifies the data transfer address; the data is transferred
to/from contiguous memory. SGM is valid only for standard read and write
operations.

3-0 COMM Command: See Table 4-2.
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4.1.2 IOPB Byte 1 (Status Byte 1)

After the 753 executes the IOPB, it sets Done and posts a completion code in this byte.
Completion codes are only valid if Done is set. A code of 0x indicates a successful
completion; any other value indicates an error occurred (see Section 6).

4.1.3 IOPB Byte 2 (Status Byte 2)

IOPB Byte 2 is the Disk Status byte; it is only valid if Done is set. The 753 reads Byte 2
{excluding bits 5 and 6) from the drive that this IOPB selects.

Reserved | Slipped Count Write- Disk Seek On- Drive
Revolu- Sectors | protect Fault Error cylinder Ready
tion Exe-

cuted

Bit Mnemonic Description

7 Reserved.

6 SR Slipped Revolution: The 753 sets SR if its DMA cannot kKeep up with the
disk; it waits until the sector comes around on the next revolution.

5 CSE Count Sectors Executed: The 753 sets CSE if the current sector count is
invalid and it has to recount the sectors.

4 WRPT Write-protect: The 753 sets WRPT if the selected drive is write-protected.

3 DFLT Disk Fault: The 753 sets DFLT if a fault exists in the selected drive.

2 SKER Seek Error: The 753 sets SKER if software specifies a cylinder higher than

the drive maximum, or a seek does not complete within 500 ms.
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4.1.3 IOPB Byte 2 (Status Byte 2) (continued)

Bit Mnemonic Description
1 ONCL On-cylinder: The 753 sets ONCL when the selected drive is on-cylinder.

0 DRDY Drive Ready: The 753 sets DRDY when the selected drive is ready.

4.1.4 IOPB Byte 3 (Status Byte 3)

IOPB Byte 3 is reserved. It reflects the 753’s internal status.

4.1.5 IOPB Byte 4 (Subfunction)
IOPB Byte 4 is the Subfunction byte. Subfunction codes follow a convention that indicates
whether the code is generic to all VME controllers, generic to a group of controllers, or

specific to a particular controller (see Table 4-1).

The 753 combines standard command codes with subfunction codes to define the required
operation. Table 4-2 lists the 753 command and subfunction codes.

Table 4-1. Subfunction Code Classes

. Class
00-1F Generic to All
20-3F Generic Tape
40-5F 772-specific
60-7F Reserved
80-9F Generic Disk
AO0-AF 75x-, and 7053-specific
BO-BF 7 1x-specific
CO-FF Reserved
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4.1.5 IOPB Byte 4 (Subfunction) (continued)

Table 4-2. Command and Subfunction Codes

0 No Operation 00 No Operation
1 Write 00 Normal Write
2 Read 00 Normal Read
3 Seek 00 Report Current Address
01 Seek and Report Current Address
02 Start Seek and Report Comp Imm
4 Drive Reset 00 Drive Reset
5 Write Parameters 00 Write Controller Parameters
80 Write Drive Parameters
81 Write Format Parameters
6 Read Parameters 00 Read Controller Parameters
80 Read Drive Parameters
81 Read Format Parameters
A0 Read Drive Status Extended
7 Extended Write 80 Write Track Headers
81 Write Format
82 Write Header, Header Verify,
Data, and Data ECC
A0 Write Defect Map
Al Write Defect Map Extended
8 Extended Read 80 Read Track Headers
81 Verify Data
82 Read Header, Header Verify,
Data, and Data ECC
A0 Read Defect Map
Al Read Defect Map Extended
9 Diagnostics 00 Self Test

A-F Reserved
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4.1.6 IOPB Byte 5 (Unit)

7 6 5: 4 3 2 1 0
Fixed/ Reserved Unit Number
Remov-
able
Media

Bit
7 FIXD
6-3
2-0 UNIT

Mnemonic Description

Fixed/Removable Media: When set, the 753 is accessing the fixed media
of a disk drive. When clear, the 753 is accessing the removable media of a
drive. FIXD allows you to treat a fixed/removable drive as two separate
disk drives (see Section 8.13).

Reserved.

Unit Number: This value specifies the unit number (from 0 to 7) of the
drive to which the transfer is directed.

Depending on the command, Bytes 6 through 13 have different definitions
(see Sections 4.2 through 4.4).

4.1.7 1I0PB Byte 6 (Interrupt Level)

Link List Length Interrupt Level
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4.1.7 IOPB Byte 6 (Interrupt Level) (continued)

Bit Mnemoni¢ Description

7-3 LLL Link List Length: These bits specify the length, in elements, of a linked
list for Scatter/Gather commands. Each element refers to an 8-byte block
in the linked list (see Table 8-2).

2-0 INTL Interrupt Level: The 753 uses INTL as the VMEbus hardware interrupt
level after completing the IOPB. The 753 will not interrupt if bits 0 through
2 are clear.

4.1.8 IOPB Byte 7 (Interrupt Vector)

IOPB Byte 7 determines the interrupt vector that the 753 uses upon command completion.
This byte is not valid if the interrupt level is zero.

4.1.9 IOPB Bytes 8 and 9 (Count)

IOPB Byte 8 is Count High; Byte 9 is Count Low. These bytes specify how many sectors the
753 transfers in a given data transfer IOPB. They also specify how many tracks the 753
formats in a given Format command.

4.1.10 IOPB Bytes A and B (Cylinder)

IOPB Byte A is Cylinder High; Byte B is Cylinder Low. These bytes specify the starting
cylinder address for a transfer.

4.1.11 IOPB Byte C (Head)

IOPB Byte C specifies the starting head number for a transfer.
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4.1.12 10PB Byte D (Sector)

IOPB Byte D specifies the starting sector number for a transfer.

4.1.13 IOPB Byte E (Data or Link Address Modifier)

7 6 5 4 3 2 1 0
Reserved Data or Link Address Modifier
Bit Description
7-6 Reserved.
5-0 Data or Link Address Modifier: If SGM is set, this field specifies the link

address modifier; if SGM is clear, it specifies the data address modifier.

4.1.14 IOPB Byte F (Next IOPB Address Modifier)

a
Reserved Next IOPB Address Modifier
Bit Description
7-6 Reserved.
5-0 Next IOPB Address Modifier: If CHEN is set, this field, along with the

Next IOPB Address, point to the next IOPB in the chain. The 753 ignores
this byte if CHEN is clear.
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4.1.15 IOPB Bytes 10 through 13 (DMA Data Address)

IOPB Byte 10 is DMA Data Address High; Byte 13 is DMA Data Address Low. These bytes
comprise the data or link list address pointers. The 753 uses these bytes with the data or link
list address modifier to point to the data or linked list address. If SGM is set, this address
points to the linked list; if SGM is clear, this address points to the data address. The link list
address must be on a 16-bit word boundary.

4.1.16 IOPB Bytes 14 through 17 (Next IOPB Address)
IOPB Byte 14 is Next IOPB Address High; Byte 17 is Next IOPB Address Low. These bytes
comprise the Next IOPB Address pointers. The 753 uses these bytes with the Next IOPB

Address modifier to point to the next IOPB in the chain if CHEN is set in Byte 0. The Next
IOPB Address must be on a 16-bit word boundary.

4.1.17 1I0PB Bytes 18 and 19 (IOPB Checksum)
Byte 18 is IOPB Checksum High; Byte 19 is IOPB Checksum Low. The 753 calculates the

checksum by adding the IOPB bytes and comparing the value against the value software
calculated and posted in these bytes (see Section 8.12).

4.1.18 IOPB Bytes 1A and IBV (ECC Pattern Word)

IOPB Byte 1A is ECC Pattern Word High; Byte 1B is ECC Pattern Word Low. These bytes
are required for ECC Mode 0 and may be required for Mode 2 (see Section 6.4).

4.1.19 IOPB Bytes 1C and 1D (ECC Offset Word)

IOPB Byte 1C is ECC Offset Word High; Byte 1D is ECC Offset Word Low. These bytes are
required for ECC Mode 0 and may be required for Mode 2 (see Section 6.4).
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4.2 Controller Parameters IOPB

The 753 sets and reads various controller parameters with this IOPB. The 753 uses the
standard IOPB, but redefines bits in Bytes 8 through E and 10 through 13.

7 6 5 4 3 | 2 [ 1 | o
00 ERRS DONE CHEN SGM Command Code
01 Completion Code
02 o | sm CSE | WRPT | DFLT | SKER | ONCL | DRDY
03 Internal Status
04 Subfunction Code
05 0 Unit
06 0 Interrupt Level
07 Interrupt Vector
08| AUD | TMOD | DACF ICS EDT | NPRM | 0
09 TOT 0 ROR 0 | oRA
oa| ovs | cop 0 ASR o | RBC | ECCM
0B Throttle
oc EPROM Release Level
oD 0
OE Controller Type
OF 0 { Next IOPB Address Modifier
10 EPROM Part Number High
11 EPROM Part Number Low
12 EPROM Revision Level
13 EPROM Subrevision Level
14 Next |IOPB Address High
15 Next 1O0PB Address
16 Next IOPB Address
17 Next IOPB Address Low
18 10PB Checksum High
19 JOPB Checksum Low
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4.2.1 IOPB Byte 8 (Controller Parameters A)

Auto-
update

Transfer
Mode

Disable
ACFAIL

IOPB Enable Non-
Check- | DMA privileged
sum Timeout | Request
Mode

Reserved

=4
je=t

~

AUD

6 TMOD

5 DACF

4 ICS

Mnemoni¢c Description

Auto-update: When set, the 753 updates the IOPB to the transfer’s
ending parameters; it updates the disk address, the sector count, and the
data address after completing the transfer or detecting an error. When
clear, the 753 only updates the IOPB if an error occurs. The update
includes the sector in error, the correct remaining sector count, and the
proper data address.

Transfer Mode: When set, the 753 executes data transfers in longword
mode. When clear, it executes transfers in word mode. If a transfer starts
on an improper address boundary, the 753 transfers a byte and/or a word,
as necessary to align boundaries, and continues the transfer in the selected
mode. The 753 may end the transfer with a byte and/or a word.

Disable ACFAIL: When set, the 753 ignores the bus signal ACFAIL.

IOPB Checksum: When set, the 753 reads the IOPB and compares the
checksum it generated during the read with the checksum the software
driver appended to the IOPB. If AUD is set, the 753 also updates the
Checksum bytes in any IOPB. Clearing ICS disables this feature (see
Section 8.12).

Since this feature adds at least 100 microseconds to each
transfer, it affects the 753's performance.
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4.2.1 IOPB Byte 8 (Controller Parameters A) (continued)

Bit Mnemoni¢c Description

3 EDT
2 NPRM
1-0

Enable DMA Timeout: When set, the 753 enables an on-board DMA bus
error timer. When clear, the 753 relies on the external VMEbus transfer
timer. The timeout period is one millisecond.

Non-privileged Request Mode: When set, the 753 responds to address
modifiers 2DH and 29H. When clear, the 753 only responds to 2DH (see
the VMEbus Specification).

Reserved.

4.2.2 IOPB Byte 9 (Controller Parameters B)

3 1| e

Throttle Dead Reserved | Release Reserved Disable
Time on Read
Request Ahead

Bit Mnemonic Description

7-6 TDT
5
4 ROR

Throttle Dead Time: TDT selects one of four minimum time periods that
determines the time the 753 remains off the bus between throttle bursts
(see Section 8.11).

Reserved.

Release on Request: When set, the 753 releases the bus at the request of
other bus masters; otherwise, it continues with the next throttle burst. The
753 monitors the bus request lines and releases Bus Busy only if another
bus request is pending; it completes the specified throttle burst before
releasing the bus due to a pending request. When clear, the 753 releases
the bus at the end of each throttle burst and rearbitrates if more data
transfers are pending (see Section 8.15).
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4.2.2 IOPB Byte 9 (Controller Parameters B) (continued)

Bit
3-1

0 DRA

Mnemonic Description

Reserved.

Disable Read Ahead: When set, the 753 disables its read ahead feature.
When clear, the 753 satisfies all subsequent contiguous reads with data
from the read ahead buffer (if possible).

4.2.3 IOPB Byte A (Controller Parameters C)

Overlap
Seek

Command
Optimiza-

tion

Error Correction
Mode

Auto- Reserved

seek
Retry

Reserved Retry
Before

Correction

=4
jor

<2

OoVvS

6 COP

Mnemonic Description

Overlap Seek: When set, the 753 initiates overlap seeking if more than
one drive is present. When clear, the 753 does not initiate overlap seeking.

Command Optimization: The 753 initiates elevator seeking and optimizes
IOPB processing, maximizing disk access. Command optimization is
hard-coded in firmware; clearing COP does not disable this feature.

Factory Reserved.

Auto-seek Retry: When set, the 753 clears the drive, seeks to the
requested cylinder, and retries the transfer up to two times on any of the
following errors: seek, header error/cylinder, header errori/head, drive not
on-cylinder, and drive faulted.

Reserved.
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4.2.3 IOPB Byte A (Controller Parameters C) (continued)

Bit Mnemonic Description

2 RBC Retry Before Correction: When set, if an ECC error occurs, the 753
retries the operation once without calculating the error syndrome. If an
error occurs on the second try, the 753 reverts to the specified error
correction mode.

1-0 ECCM Error Correction Mode: There are three error correction modes. Mode 0

stops a transfer and provides the driver with the error’s offset and pattern.
The driver performs the actual correction. Mode 1 fiags an error and
continues the transfer. Mode 2 performs the correction in host memory,
flags a soft error, and continues the transfer.

4.2.4 IOPB Byte B (Controller Parameters D)

Bits 0 through 7 are the Throttle (THRO) bits. The throttle is the maximum number of
transfers allowed each time the 753 becomes bus master. The throttle value determines the
maximum DMA burst length for both data and IOPB DMA transfers. This byte allows a
throttle setting from 1 to 256.

Table 4-3. Throttle Values

Value  Weight
0 256
1 1
2 2
3 3
255 255

4.2.5 IOPB Byte C (EPROM Release Level)

The 753 returns the EPROM release level on a Read Controller Parameters command.
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4.2.6 IOPB Byte E (Controller Type)

IOPB Byte E is the Controller Type byte. Xylogics assigns each VME controller a unique
controller type code.

Table 4-4. Controller Type Codes

712 12 (ESDI Disk)
714 14 (ESDI Disk)
772 72 (Pertec Tape)
752 52 (SMD Disk)
753 53 (SMD Disk)

4.2.7 I0PB Bytes 10 and 11 (EPROM Part Number)

The 753 returns a portion of the EPROM part number on a Read Controller Parameters
command. The four nibbles in these two bytes refer to the part number’s last four digits. For
example, if the part number is 180-002-173, Byte 10 is 21H and Byte 11 is 73H.

4.2.8 I0OPB Byte 12 (EPROM Revision Level)

This byte contains the revision level of the EPROM plugged into the board.

4.2.9 IOPB Byte 13 (EPROM Subrevision Level)

This byte contains the subrevision level of the EPROM plugged into the board.
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4.3 Drive Parameters IOPB

7 6 5 4 3 [ 2 [ 1 ] o
00| ERRS DONE CHEN 0 Command Code
01 Completion Code
02 0 | sr | cse | wapT | DFLT | sker | oncL | pRoy
03 Internal Status
04 Subfunction Code
05| FixD | 0 Unit
06 0 l EC32 I 0 Interrupt Level
07 Interrupt Vector
08 Max Sector L/H
09 Head Offset
0A Max Cylinder High
0B Max Cylinder Low
oc Max Head
oD Max Sector
OE Sectors Per Track (Rd. Dr. Prm.)
OF 0 Next IOPB Address Modifier
10 0
1 0
12 0
13 0
14 Next IOPB Address High
15 Next IOPB Address
16 Next |IOPB Address
17 Next IOPB Address Low
18 I0OPB Checksum High
19 I0OPB Checksum Low
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4.3.1 IOPB Byte 6 (Drive Parameters)

Reserved 32-Bit Reserved Interrupt Level
Error
Correction
Code
Bit Mnemonic Description
7-5 Reserved.
4 EC32 32-Bit ECC: When set, the 753 uses a 32-bit ECC on the header and
data. When clear, it uses a redundant header and a 48-bit data ECC.
3 Reserved.
2-0 INTL Interrupt Level: See Section 4.1.7.

4.3.2 IOPB Byte 8 (Max Sector/Last Head)

IOPB Byte 8 specifies the last head’s maximum sector value for use in cylinder sparing. This
value is zero-based. Byte ODH must equal Byte 08H if cylinder sparing is not used (see

Section 8.3.2).

4.3.3 1OPB Byte 9 (Head Offset)

IOPB Byte 9 specifies the drive’s head offset value. Use zero for non-fixed/removable drives

(see Section 8.13.1).
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4.3.4 10PB Bytes A and B (Max Cylinder)
IOPB Byte A is Max Cylinder High; Byte B is Max Cylinder Low. These bytes specify the

drive’s max cylinder value. This value is zero-based, i.e., the max cylinder on an
823-cylinder drive is 822.

4.3.5 I0PB Byte C (Max Head)

IOPB Byte C specifies the drive’s max head value (zero-based).

4.3.6 IOPB Byte D (Max Sector)

IOPB Byte D specifies the drive’s max sector value (zero-based; see Section 8.3).

4.3.7 10OPB Byte E (Sectors Per Track)

JOPB Byte E returns the number of sectors per track during a Read Drive Parameters
command. The 753 determines this figure by counting the sector pulses from the drive. This
value is the actual number of sectors; it is not zero-based and does not include a runt sector.

The Format command determines how many sectors to format using this count. Normal
Read and Write commands use this count to limit the number of header compares before a
header not found error occurs.
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4.4 Format Parameters IOPB

7 6 3 4 3 [ 2 | 1] o
00| ERRS DONE | CHEN SGM Command Code
01 Completion Code
2 o | sm cse | wreT | DFLT | sker | oncL | proy
03 Internal Status
04 Subfunction Code
05| Fixp | 0 Unit
06 Interleave | 0 Interrupt Level
07 Interrupt Vector
08 Field 1
09 Field 2
0A Field 3
0B Field 4
ocC Bytes Per Sector High
oD Bytes Per Sector Low
0E 0
OF 0 Next IOPB Address Modifier
10 Field 6
11 Fleld 7
12 0
13 0
14 Next IOPB Address High
15 Next IOPB Address
16 Next IOPB Address
17 Next IOPB Address Low
18 IOPB Checksum High
19 IOPB Checksum Low
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4.4.1 IOPB Byte 6 (Interleave)

7 6 5 4 3 2 1 0

Interleave Factor Reserved Interrupt Level

Bit Mnemonic Description

7-4 INTF Interleave Factor: The 753 uses INTF during format operations. For 1:1
interleaving, the interleave factor is zero. The interleave factor for other
ratios is (n+1), where n is the interleave factor.

Table 4-5 Interleave Factors

0 1:1
1 2:1
2 3:1
F 16:1
3 Reserved.
2-0 INTL Interrupt Level: See Section 4.1.7.

4.4.2 I0OPB Byte 8 (Field 1)

Field 1 is the number of bytes from one byte after the index or sector pulse to when the 753
enables Read Gate for headers. This value must be greater than or equal to one. Xylogics
recommends one.
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4.4.2 IOPB Byte 8 (Field 1) (continued)

The combined value of Fields 1 and 2 must not exceed 255.

4.4.3 IOPB Byte 9 (Field 2)
Field 2 is the number of bytes from when the 753 enables Read Gate to when it starts looking

for the Header Sync byte. Field 2 must equal a non-zero value. Xylogics recommends 0AH.
See the note below Section 4.4.2.

4.4.4 IOPB Byte A (Field 3)

Field 3 is the number of bytes from the sector pulse to the Header Sync byte. This value must
be greater than or equal to the sum of Field 1 plus Field 2. Xylogics recommends 1BH.

4.4.5 IOPB Byte B (Field 4)

Field 4 is the number of bytes between the Header ECC and the Data Sync byte. This value
must be larger than 11. Xylogics recommends 14H.

Field 4 is actually four bits longer than this byte specifies. The 753 uses the extra
Sour biis when testing for a successful header compare and header verify.

4.4.6 IOPB Bytes C and D (Bytes Per Sector High/Low)

IOPB Byte C specifies Bytes Per Sector High; Byte D specifies Bytes Per Sector Low. The
753 supports only 512-byte (200H) sectors.
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4.4.7 10PB Byte 10 (Field 6)

Field 6 is the number of bytes between enabling Read Gate and searching for the Data Sync
byte. This value must be larger than nine. Xylogics recommends 0AH.

4.4.8 10PB Byte 11 (Field 7)

Field 7 is the number of bytes Write Gate remains on after the Data ECC. This value must be
greater than or equal to one. Xylogics recommends three.
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S

C RN
Commands

5.0 Introduction

Each command begins a new page. A highlighted IOPB diagram follows each command
description. The highlights indicate which fields the 753 absolutely requires for command
execution, which fields are optional, and which fields it returns after execution.

Each IOPB is 30-bytes long. Reserving all 30 bytes for each IOPB maintains IOPB integrity.
Generally, all commands use Bytes 0 through 19H. Bytes 1AH through 1DH are reserved.

5.0.1 Setting Up the Command

Each IOPB diagram indicates the bytes or fields that must be set for each operation. Certain
parameters are essential; others are optional. All commands require that the command, unit,
and interrupt level fields contain valid information. The interrupt vector field must be valid if
the interrupt level is not zero.

5.0.2 Completing the Command

After the 753 completes the command, it updates IOPB Bytes 0 through 3 with Error
Summary (ERRS), Done, a completion code, and an internal status. The 753 only updates
the entire IOPB if Auto-update (AUD) is set, an error occurs, or if read parameters or read
extended status commands are executed. If AUD is set, and no errors occur, the 753 sets
Done, posts a completion code of zero in Byte 1, and disk drive status information in Byte 2.
For any command that DMAs data to or from memory, the 753 updates the data and disk
addresses to point to the transfer’s last address plus one.

Table 5-1. Command Completion

AUD Clear/No Error Occurs 753 updates Bytes 0-3 with ERRS, Done,
a completion code, and internal status

AUD Set/No Error Occurs 753 updates the entire IOPB
AUD Clear/Error Occurs 753 updates the entire IOPB
AUD Clear/A Read Parameters or Read 753 updates the entire IOPB

Extended Status Command is Executed
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5.1 No Operation

The No Operation command is a diagnostic tool; the 753 reads the IOPB and marks it Done.

7 6 5 4 3 2 1

oo | [ERRS ]| [DONE ] ] CHEN Ji[ SGM=0 ]}: :

o1 | ik ' N | Completion Code | '

oo o | [57] ] [Coe] | [wept]| [rur]| [SKem || [onoL]] [oRov]

o3| ... [nternaiStatus] - »
g +*{ Subfunction Code = 00 |

Command Code = 0

04 Rl Sl
05 l FIXD I | 0 .‘l Unit }‘
06 [ Link List Length “I Interrupt Leve! |,

o8

09 [[Count Low |

oA

o8

oc [ Head |

o

0OE 0 Data or Link Address Modifier |

OF 0 Next IOPB Address Modifier
11 [Data or Link Address |
12 [ Data or Link Address |

13 | Data or Link Address Low |

14 Next IOPB Address High
15 Next IOPB Address |
16 Next IOPB Address

17 Next |IOPB Address Low

19 |OPB Checksum Low

Optionally
Required

Returned
Value

Required for
Execution
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5.2 Write Data

After reading and decoding the IOPB, the 753 positions the disk drive heads at the target
cylinder, reads in the data from host memory as per the IOPB, and writes the data
contiguously to the specified disk address and subsequent sequential sectors.

Write Data has two IOPB formats: normal and scatter/gather. A normal IOPB writes one
contiguous block of host memory to the disk. A gather write IOPB places up to 32 different
blocks of host memory in contiguous sectors on the disk (see Section 8.10).

2 1 | o
{ Command Code = 1

00 |: j &

01 i ]Completic')n'scbc;e

02 | [wreT ]} [oFLT]]
03 | [Internal Status |
04
05
06
07
08

09 A Count Low

0A Cylinder High

08 4 A Cylinder Low
oC
oD
0E
OF
10 '
11 : < & Data or Link Address

12 | oy Data or Link Address

13 Data or Link Address Low
14 Next IOPB Address High

15 Next IOPB Address

16 Next IOPB Address

17 1 Next IOPB Address Low
18 IOPB Checksum High }
19 1 IOPB Checksum Low I

Optionally
Required

Returned
Value

Required for
Execution
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5.3 Read Data

After reading and decoding the IOPB, the 753 positions the disk drive heads at the target
cylinder, reads the disk data as per the IOPB, and writes the data in host memory. The 753
reads data beyond the requested sector count until the buffer fills or a seek is requested.

Read Data has two JIOPB formats: normal and scatter/gather. A normal IOPB places the
disk data in one contiguous block of host memory. A scatter read IOPB places the disk data
in up to 32 different blocks of host memory (see Section 8.9).

7 6 5 4 ' 3 l 2 l 1 I 0

00 {_E—niﬁ'] -[ DONE ] @-"WHEN I TSGM=0J~:

o1 i e
02 0 { | | ;][ fCSE | | rWRPTJ
04 { Subfunction Code = 00

05 0

08 Link List Length |

07 Interrupt Vector |

08 Cour;t High }

09

0A Cy|i'n&&- Hfgh ;
oB Cylinder Low

ocC

oD
0E Data or Link Address Modifier

OF ﬁext IOPB Address Modifier

10 | { Data or Link Address Huth
1 fData or Link Address [

12 Data or Link Address

13 Data or Link Addfess Low [

14 Next IOPB Address Hi gh

19 mPB Checksum Loﬂ

1 Ecc Pattern Word High |

1B . { ECC Pattern Word Low

1C |, Ecc Offset Word nghJ

1D i Eoc Offset Word Low I,

Required for Optionally Returned
Execution Required Value
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5.4 Report Current Address

The 753 selects the disk drive, reads the first good header field, and returns the address to
the host via the IOPB; it updates the IOPB regardless of AUD’s status.

Interrupt Vector |

o

09 | Count Low |

0B

oc |

o

OE

OF "Next IOPB Address Modifier
. e T e

10 Data or Link Address High

1

13 [ Data or Link Address Low |

i Next IOPB Address High E
Next |IOPB Address

Next IOPB Address

Next IOPB Address Low

IOPB Checksum High E
IOPB Checksum Low I

Required for Optionally Returned
Execution Required Value
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5.5 Seek and Report Current Address

The 753 issues a seek to the selected disk drive for the target cylinder. After the drive
completes the seek, the 753 reads the first good header field it encounters and reports it to
the host via the completed IOPB. The 753 updates the IOPB regardless of AUD’s status.

7 6 5 4 3 l 2

|+ | o

00 "ERRSJ [ DONE | ¥ | [SGM=0 ] [+

Command Code = 3 ]

o1 |+ ' | Completion Code | ES

03

| Internal Status

02 0 l fsaJ ] [CJWI [wreT ]| [OFLT] ] fKER ]] |0NCL|] WRDU

04

Subfunction Code = OJ

05 [+ FIXD J'd 0

06 m Interrupt Level i
i Interrupt Vector

o8

09 . Count Low ]

0A Cylinder High

0B

Cylinder Low

oc

Head l o

oo - [sector]
OE 0 @a or Link Address Modmer_]
OF 0 fm_l
10 [ Data or Link Address High |

11 [ Data or Link Address |

12 | Data or Link Address |

13 Immmu

i Next |IOPB Address High E

i Next IOPB Address E

Next IOPB Address

1 Next IOPB Address Low

OPB Checl sm High

1 IOPB Checksum Low l

Optionally

Required for
Required

Execution

Value
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5.6 Start Seek and Report Completion Immediately

The 753 issues a seek to the selected disk drive for the target cylinder, and reports a
completion to the host without waiting for the drive to complete the seek.

4 3 2 1 0

A [sGm=0 ] .

01 ' g
02 [wrpT ]| [oFLT]| [sker ][ [oncl] | [oRov |
03 i - [Internal Status | ?

| Subfunction Code = 02

Interrupt Level |

] Interrupt Vector E

08 Count High
09 | Count Low |

0A Cylinder High

0B Cylinder Low |

oC Head

oD [Sector |

0E 0 Data or Link Address Modifier |
OF 0 [ Next IOPB Address Modifier

10 [ Data or Link Address High |

1 [ Data or Link Address |

12 | Data or Link Address |

13 Data or Link Address Low |

Next IOPB Address High
Next IOPB Address

14
15

16 Next IOPB Address
19 [10PB Cheokeurm Low |

Optionally
Required

Required for
Execution

Returned
Value
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5.7 Drive Reset

The 753 resets the disk drive. First it issues a fault clear and then a recalibrate. The IOPB is
complete when the recalibrate completes or times out on drives that are ready. The 753 does
not wait for the recalibrate to complete on drives that are not ready.

7 6 5 4 3 ] 2 1 I 0
oo | [ERRS || [DONE ] F{ CHEN |4 [ SGM=0 | [ Command Code = 4 |
o1 | ~ [CompetonCode]
02 o | [5”] [ [cse] [ [weeT]| [OFLT ”[§<ER 1T [oneL] | [DRDY |
04 . » » : r Subfunction Code = OOJ T
o [_:FIAD__] e
06 [ nterrupt Level |
07
o8
09 | Count Low |
0A [ Cylinder High |
08B [ Cylinder Low |
oc
ob | Sector |
0E 0 [ Data or Link Address Modifier |
OF 0 [ Next IOPB Address Modifier |
10 [ Data or Link Address High |
11 [ Data or Link Address |
12 Data or Link Address |
13 [Data or Link Address Low |
14 Next |IOPB Address High
15 Next IOPB Addrééé'l'
17 [ Next IOPB Address Low
18 CloP8 cm
19 TOPB Checksum Low

Required for
Execution

Optionally - Returned
Required - Value
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5.8 Write Controller Parameters

This command initializes the 753 with its operational parameters.
default parameters (see Section 4.2).

The 753 assumes no

7 6 5 4 3 2

1 0

g
&

H R 0 e -
: : e = gty
: g & = R
b & &
H ~ s

-
| Command Code = 5 |+
:

L
& g
o

o

| Completion Code |

02 WRPT
03 | Internal Status I

| Subfunction Code = 00 |

& 8
- e
4 Unit 3

Interrupt Level [+

0B Throttle |

TS E T
s o
RN

[EPROM Release Level |

oC

0D 0

OE | Controller Type l

OF 0

10 [ EPROM Part Number High |
11 [ EPROM Part Number Low |

12 l EPROM Revision Level |

13 [ EPROM Subrevision Level |

14 Next IOPB Address High

15

16
17

18 .....................................

19 |I0OPB Checksum Low

Optionally

Required for
Required

Execution

Returned
Value
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5.9 Write Drive Parameters

This command specifies the disk drive’s physical characteristics. The 753 assumes no default
parameters (see Section 4.3).

7 6 4

00 | [ERRS || [ DONE | | SGM=0 |1 =

01 [ Completion Code |

02 0 | rj | [cse[“wnm‘” |DFLT|||W5‘FZ|||0NCL||[DRDY|

07
08
09
0A
08
oc

oD Max Sector |

0E

OF 0 liext IOPB Address Modifier
10 0

11 0

12 0

13 0

14 ] Next IOPB Address High |
15 [ext (0P Address |

16 ] Next IOPBAddress F

18 10PB Checksum ngh

19 IOP-é'vd—l;é.lv(sum Low

Internal Status

Subfunctlon Code = BOJ

Interrupt Level

‘Interrupt Vector

Max Sector L/H

Max Head

Required for
Execution

Optionally
Required

Returned
Value
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5.10 Write Format Parameters

This command specifies the drive’s media format. The 753 supports only 512 bytes per
sector (see Section 4.4).

2 1

[ Interruﬂptu Level

{Field 7 ¥

Required for
Execution

Optionally - Returned
Required _ Value
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5.11 Read Controller Parameters

The 753 returns its current operational parameters to the host via the IOPB. It updates the
IOPB regardless of AUD'’s status (see Section 4.2).

7 6 5 4 3 2 1
00 | [ERRS || [DONE ] [f CHEN ] [ SGM=0 | [
01 - - [Completion.égc{ehl o ‘ »
02 o [ [sR] | [cse]| [weet]| [DFLT]| [SKER]| [ONCL || [orOY]

~ [Internal status |

Subfunction Code = 00

{ Command Code = 6

03

06 0 m
07 u:ggub{\/éc”tbu
os | [Aun] | [mop || [DacF] | [ics] | [EDT] | [NPRM ] 0

oo| [moT] | o [ROR] 0 [ DRA |
oa| [ovs] | [cor] | o [asm]| o |[mec] |  [Ecom]

oc|l . . . TEPROM Release Level |

0D 0

OF [ i e SN | Controlier TypeJi»;..

OF 0 { Next IOPB Address Modifier |

o  [EPROM Part Number High} -~

w|{ . [EPROM Part Number Low |
12 -.”:-j B j:vf' Bl (RS HA | EPROM Revision Level | :
P - [ EPROM Subrevision Level | -

14 [ Next IOPB Address High
15
16
17
18
19

|IOPB Checksum Low

Optionally
Required

Required for
Execution

Value
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5.12 Read Drive Parameters

The 753 returns the values programmed for each drive’s physical characteristics to the host
via the IOPB. It returns the specified drive’s actual number of sectors per track in Byte
OEH. The 753 updates the IOPB regardless of AUD’s status (see Section 4.3).

00
01 .

] Internal Status

06 0 | [Ec2]| o
07 ] Interrupt Vector l
08 [ Max Sector L/H |
09 | [Head Offset |
0A [ [Max Cylinder High
0B | [ Max Cylinder Low |
oc| [Max Head]
oD Max Sector
0E |
oF
10
11
12

Sectors Per Track (Fld. Dr.‘Pr'm.) 1

Next |IOPB Address High

Next IOPB Address
Next IOPB Address

Required for Optionally Returned
Execution Required Value
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5.13 Read Format Parameters

The 753 returns the selected disk drive’s format parameters to the host via the IOPB.
updates the IOPB regardless of AUD’s status (see Section 4.4).

It

7 6 5 4 3 2 1

oo | [ ERRS | [DONE | [.{ CHEN ]| [ SGM=0 | Command Code = 6

N L [complet'on L

02 0 | |sa| »»»»» | |_| I|WRPTJ| DFLT”|SKER|||ONCLH[DRDY[
03 : | Internal Status l """"

04 TSublunction Gode = 81 ]

05 0 Unit ]
06 4 l.hterru'pt" Le\'/e'ln

07

08 [

09 |

i ‘..’~:!Fleld3|~ :

i1 Field 4J

: §: Bytes Per Sector Htg__l

[Bytes Per Sector Lov—v-l

OE 0

OF 0 | ext IOPB Address Modifier |
10 [Fleds] oo
11 [Fled7]

12 0

13 0

14 Next IOPB Address High

15 Next IW

16 | Next IOPB Address [

17 Next IOPB Address Low

18 IGPB Checksum High-

19 I0PB Checksum Low |

Required for
Execution

Optionally
Required

Returned
Value
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5.14 Read Drive Status Extended

The 753 reads the SMD drive interface’s extended status.

It returns the drive’s status in

IOPB Bytes 8 through A regardless of AUD’s status (see Table 5-2). The drive-specific
bytes follow the same bit alignment as the standard Status byte.

Table 5-2. Extended Drive Status

02
08
09
0A

_O = O

00
01
02

05

SECT

INDX ADM WRPT DFLT SKER ONCL DRDY
* * * * * *
s * *® * * *
* ® * * * *

6 5 4

SGM=0 |

‘| Command Code = 6

i Completion Code |

0

Link List Length

Interrupt Vector

Extended Status

Extended Status

l Extended Status I

0

0

0

Data or Link Address Modifier ]

Next IOPB Address Modifier |

0

0

0

0

{ Next IOPB Address High I

Next IOPB Address

Next IOPB Address

Next IOPB Address Low

I0PB Checksum High

IOPB Checksum Low

Optionally

Required for
Required

Execution

ARSI

Returned
Value
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5.15 Write Track Headers

The host writes the sector header fields on a track (only one track per IOPB). The 753 takes
the data for the header fields from host memory: four bytes per header; one header for each
sector on the track. The data fields are not preserved. It places the data on the track
starting from index. Section 8.3 defines the data format in each header.

7 6 s 4

00 ﬁsRRs ] ﬁ)ONE | [ cHEN ] [sam=0 ] ma -

01 o ~ [Completion Code | - .

02| O | | | l rCSEJ | [wret || [DFLT ]| [SKER || [ONCL]I IDRDY |

03 | » G IInternal Statusl

04 Subfunctlon Code = 80
05 [ FIXD H 0
06
07
o8
o9
["Cylinder High
[Cyinder Low ]
Sector |

-LData or Link Address Modifier }

j In'te‘rrupt Level l

——

OF 0 Next IOPB Address Modifier
10 {1 Data or Link Address High
11 Data or Link Address |.

12 i Data or Link Address |

13 {Data or Link Address Low
14 | " Next IOPB Address High

15 | Next IOPB Address

16 ‘mdress

18 IOPB Checksum ngh :

19 | TOPB Checksum Low |

Required for
Execution

Optionally ‘:‘ Returned
Required Value
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5.16 Write Format

The 753 formats the drive, writing the header of all sectors with the appropriate sector ID.
The data field contains zeros and a valid ECC. The Count bytes in this command refer to
the number of tracks to be formatted (see Section 8.2).

s 4 3 | 2 1 0
7 Ere e e i L
.{ CHEN [{ [ SGM= ] Command Code = 7 [/’

0
=

Sl
R &
S

O e R QR
o
o o o R
Rl R o o
P R

o
&

T EEE
& W
gy

o gy
T &

S Onit
W
&

s & g

N PR
T T
e 1 Interrupt Level [ & o

& &

o
Rl

gty o B T S
&g R i
& o P g & e
Sl Rl L,
& & R S R T & S W @b gF b W T W g
A A o o R I S
S ] COUNE LOW [ o e o o o 8 e o i o S
Rl A A T R
& o s
Cylinder High [+ P W
r & R

;

B W B
T E TS
A R I
S S S

e
i“‘

g ——

{ Cylinder Low Fs'

= S S
e R i
R Ry & R e

S It g

g g g &

& S o

Sector

0E 0 [Data or Link Adaress Modifer |
I Next |IOPB Address Modifier [

10 Data or Link Address High

11 Data or Link Address
12 Data or Link Address

13 Data or Link Address Low |

- Next IOPB Address High |

Next |OPB Addres

Next IOPB Address

Next |OPB Address Low

Optionally

Required for
Required

Execution

Returned
Value
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5.17 Write Header, Header Verify, Data, and Data ECC

The 753 writes a sector header, header verify, data, and data ECC. There are always four
bytes in the header, but the other fields vary according to the initial 753 set-up. The 753
does not cross head or cylinder boundaries while executing this command.

The host must calculate the error correction codes since the 753 does not calculate any ECC
fields for this command (see Section 8.14).

00
01

02
03
04
05
06
07
08
09
0A
08
oc
oD
0E
OF
10
11

12
13
14
15
16
17

18
19

7 6 s 4 3 2 1|
[ ERRS ]f.‘ [ DONE] fCHEN] [SGM=0 ] |+ +"+"+{ Command Code = 7 }
HEEE ~[CompletonCode |~~~
0 fsn] l [___] ]|WRPT| 3[DFLT|| [SKERI IONCIJlf[DRDY}

Internal Status

H

]?ubfunction Code = 8ﬂ

0

Link List Length |

{ Interrupt Level ‘

1 Count High

Interrupt Vector

| Count Low |

Cylinder High

Sector ]

Data or Link Address Modifier |

Next lOPB Address Modmer

Data or Link « Address High }

Data or Link Address |

{ Data or Link Address [

Data or Link Address Low

Next IOPB Address High

Next IOPB Address E

] Next IOPB Address

i Next IOPB Address Low

I0PB Checksum High

|IOPB Checksum Low

Required for
Execution

Optionally
Required

Value
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5.18 Write Defect Map

Write Defect Map is a useful maintenance command for debugging software. The 753 uses
data from host memory and writes a manufacturer’s defect map to the disk (see Section 8.1).

7 6 5 4 3 2 1 0

[wepT ]| [DFLT]| [SKEr ]|

Subfunction Code = A0 |

| Link List Length |

I Interrupt Vector '

08
09 | Count Low |

4 Interrupt Level }

stz
Data or Link Address High
Data or Link Address l )

Data or Link Address

Data or Link Address Low |
Next IOPBAddress ngh
Next IOPB Address

Next IOPB Address Low }

IOPB Checksum High

IOPB Checksum Low

Returned
Value

Optionally

Required for
Required

Execution

Rev. Cl. August 15, 1989. 65



Xylogics Model 753 Disk Controller User’s Manual

5.19 Write Defect Map Extended

Write Defect Map Extended is a useful maintenance command for debugging software. The
753 uses data from host memory and writes a manufacturer’s defect map to an alternate
location on the track, avoiding media defects by offsetting the defect map from index.

2 |
Command Code = 7 |.

{ [5GM=0 |

oo | [ERRS |
oo| ... . ... ... . ICompletion Code|
02 0 ],{sa] ] |cse|]| F\PT”W [oFLT |

S i D '

06 I Link List Length |

07 Interrupt Vector
08

09 | Count Low ]

0A { Cylinder High |
o8 [Cylnder tow ]

oc [Feac]
oo
= 0 : [ Data or Link Address Modifier |

OF
10
1
12
13
14
15
16
17
18
19

Next IOPB Address Modifier f

Data or Link Address High
Data or Link Address
] Data or Link Address }

[Data o Link Address Low
Next 10PB Address High
Next 10PB. Address

l Next |IOPB Address I
1 Next IOPB Address Low [

IOPB Checksum High

IOPB Checksum Low

Optionally - Returned
Required _ Value

Required for
Execution
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5.20 Read Track Headers

The host reads the sector header fields on a track. The 753 places the data from the header
fields in host memory: four bytes per header; one header for each sector on the track.
Section 8.3 defines the data format in each header.

T EE 1 0

ey = R g
3 =| B 3 G
g = o o P 5
3 R e o s

Interrupt Vector |
"
09 | Count Low |
o [777 ' [Cotnder tian]
0B Cylinder Low
oc :

R
g

.
&

& S

o
ol

ﬂ

K 5 o g A
o o
o o & v
Head & e & \*
. o o L B Rl Rl S

'Ijaia o"r I“.Irvl-k'AAddresé,
] Data or Link Address
] Data or Link Address Low I

Next IOPB Address High
e bkt
Next IOPB Address
Next IOPB Address
Next IOPB Address Low

e
IOPB Checksum High
IOPB Checksum Low

Optionally
Required

Required for
Execution

Returned
Value
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5.21 Verify Data

The 753 verifies the data on the disk: it simultaneously reads the data from the host and the
disk, and compares them on a bit-by-bit basis. The granularity of the mismatch reporting is
one sector. The ending data address does not indicate a mismatch error’s location.

2 1
00 F)ommand Code =8
o1 | 4 Completlon COJ
02 0 AT ]| [DFLT ” |SKER || FONCLJ i TDROY |
03 ‘
04 | Subfunction Code = 81J
05 4
06 “[interrupt Level |
07 Ihi“e'i'rupt Vector
08 . Count High
09 ] Count Low
o8 r_c‘@i?m
oc
oD Sector [
0E Data or Unk Address Modmer _
oF "Next IOPB Address Modifier |
10 Data or Link Address High [
11 fData or Link AddressJ
12 Data or Link Address
13 [Data or Link Address Low
14 Next IOPB Address High
15 ‘Next IOPB Address
i
18 IOPB Checksum High
19 1OPB Checksum Low

Required for
Execution

Optionally _ Returned
Required - Value
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5.22 Read Header, Header Verify, Data, and Data ECC

The 753 reads a sector header, header verify, data, and data ECC. The header always has
four bytes, but the other fields vary according to the initial 753 set-up. The 753 reads the
physical sectors regardless of the interleave factor; it does not cross head or cylinder
boundaries (see Section 8.14).

7 6 5 4 3 I 2 1

00
01
02
03
04
05
06
07

Completion Code | : _v
WRPT ]| [DFLT || [SKER ]| [oNcL]

5| Internal Status U

5 1 Subfunction Code = 82

| Link List Length |

Unit

Interrupt Level

09 [Count Low J

0A { Cylinder High

0B [ Cyiinder Low J

ocC Head

oD Seotor

0E

OF Next IOPB Address Modifier
10 | Data or Linwgiteisrs_%h_}
1 [ Data or Link Address |

12 “Data or Link Address |

3 Iﬁ?ﬁ’m{ow
14 Next IOPB Address High |
15 Noxt JOPB Address |

16

17 Next IOPB Address Low

18 [10PB Checksum High |

19 [IOPB Checksum Low |

Required for
Execution

Optionally Returned
Required Value
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5.23 Read Defect Map

The 753 reads the manufacturer’s defect map and returns the data to memory in the correct
bit order (see Section 8.1).

7 6 5 4 3 2 1 0
oo | [ERRS || [DONE ] {{ CHEN ]| [ SGM=0 ]| | Command Code = 8 |
01 v L V ] [ Completion Code ] = - o
02 o | [s”] | [cse] | [weeT]| [OFLT )| [sker]| [onci] | [DROY]
| . [internaistatus | i

04 Subfunction Code = A0 |
o5 [[FXD 0
06 [ Tink List Length |
| |ntem
09 | Count Low |

0A Cylinder High

Unit

0B [ Cylinder Low ]
oc :
oD [Sector |

OE 0 Data or Link Address Modifier

OF Next IOPB Address Modifier
siioi

10 Data or Link Address High

11 Data or Link Address

12
13
14
15
16
17

Data or Link Address |
TData or Link Address Low
Next IOPB Address High
Next IOPB Address
Next IOPB Address

Next |IOPB Address Low

18 IOPB Checksum High |
19 " |OPB Checksum Low

Required for
Execution

Optionally - Returned
Required _ Value
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5.24 Read Defect Map Extended

The 753 bypasses any media defects and reads the manufacturer’s defect map from the
alternate location on the track (see Section 8.1).

7 6 5 4 3 2 1 0
[SGM=0 | [+ ] Command Code = 8

| Co—nTpietlon Code.—l

S
W

&
o

&
£
|

&
&
0
& C

&

&
Sl S S =
& R

e
S

Interrupt Level |+

Interrupt Vector

08 Count High
09 | Count Low l

Cylinder High

Cylinder Low

4 Data or Link Address
T =

Data or Link Address

Ne;(t IOPB Ad;iress High
Next IOPB Address
Next IOPB Address
Next |IOPB Address Low

IOPB Checksum High l

IOPB Checksum Low

Returned

Optionally
Value

Required for
Required

Execution

Rev. CI. August 15, 1989. 71



Xylogics Model 753 Disk Controller User’s Manual

5.25 Diagnostics

The 753 executes the on-board self test diagnostics.
used with others in the command queue.

Do not chain this IOPB; it cannot be

7 6 5 4 2 1 ] 0
oo | [ERRS ]| [DONE] |[ CHEN=0 | [ SGM=0 | { Command Code = 9 |
01 o [ Completion Code |
02 0 | ISR} | [CSE] | [WRPT }| |DFLT ” ISKEIUI [oNcL | | { DRDY |
04 Ry Subfunction Code = 00
os | [FXD] | ' 0 [ Onit
06 [—u_n@ { Interrupt Level
09 | Count Low I
0A [ Cylinder High |
08 [ Cylinder Low |
oD | Sector I
OE 0 [ Data or Link Address Modifier |
OF 0 [ Next 1OPB Address Modifier |
10 [ Data or Link Address High |
11 [ Data or Link Address |
12 l Data or Link Address |
13 [ Data or Link Address Low |
14 [ Next IOPB Address High |
15 [ Next IOPB Address |
16 Next IOPB Address |
17 Next IOPB Address Low
18 IOPB Checksum ;ligh
19 [10PB Ghecksum Low |

Required for
Execution

Optionally
Required

Returned
Value
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6

C
Error Processing

6.0 Introduction

The Error Summary (ERRS) bit, Fatal Error (FERR) bit, Fatal Error Register, and
completion code represent the 753’s status after executing a command. FERR indicates the
transfer failed and the 753 requires a Controller Reset before continuing. ERRS only affects
the specific IOPB and may be tested instead of checking the completion code; the 753 does
not require a Controller Reset before continuing. The completion code informs software that
the 753 successfully completed a command, failed to complete a command, or encountered
and corrected a problem with one of its internal recovery procedures.

6.1 The Completion Code

The 753 posts a completion code in IOPB Byte 1. A completion code is only valid if Done is
set. Table 6-2 lists the completion codes. All codes not listed in this table are reserved.
Table 6-3 lists the returned values for the various codes. The following subsections describe
these codes and any required corrective action.

6.1.1 Completion Code Convention

Completion codes follow a convention that recommends the action required by either the
software driver or manual intervention. The byte’s upper nibble is the recovery code, and
the lower nibble is the actual error code (see Table 6-1).

Table 6-1. Recovery Codes

No Action/Status Only
Non-retryable Programming Error
Successfully Recovered Soft Error
Hard Error/Retry

Hard Error/Reset and Retry

Fatal Hardware Error
Miscellaneous Error

Requires Manual Intervention

O 09N W=,
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6.1.1 Completion Code Convention (continued)

Table 6-2. Summary of Completion Codes

Action Code (Hex) g Description
No Action/Status Only 00 Successful Completion
Non-retryable Programming 10 Illegal Cylinder Address
Errors 11 Illegal Head Address
12 Illegal Sector Address
13 Count Zero
14 Unimplemented Command
15-1B Illegal Field Lengths 1-7
1C Illegal Scatter/Gather Length
1D Not Enough Sectors Per Track
1E Next IOPB Alignment Error
iF Scatter/Gather Address Align.
20 Scatter/Gather With Auto-ECC
Successfully Recovered 30 Soft ECC Corrected
Soft Errors 31 ECC Ignored
32 Auto-seek Retry Recovered
33 Soft Retry Recovered
Hard Errors/Retry 40 Hard Data ECC
41 Header Not Found
42 Drive Not Ready
43 Operation Timeout
44 VMEDMA Timeout
45 Disk Sequencer Error
48 Header ECC Error
49 Read Verify
4A Fatal VMEDMA Error
4B VMEbus Error
Hard Errors/ 60 Drive Faulted
Reset/Retry 61 Header Error/Cylinder
62 Header Error/Head
63 Drive Not On-cylinder
64 Seek Error
Fatal Hardware Errors 70 Illegal Sector Size
Miscellaneous Errors 80 Soft ECC
Requires Manual Intervention 90 Write-protect Error
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6.1.1 Completion Code Convention (continued)

Table 6-3. Returned Values for Completion Codes

10
11
12
13
14

15~

1C
1D
1E
1F
20
30
31
32
33
40
41
42
43
44
45
48
49
4A
4B
60
61
62
63
64
70
80
90

Key:

Illegal Cylinder Address Prog N/C N/C N/C
Illegal Head Address Prog N/C N/C N/C
Illegal Sector Address Prog N/C N/C N/C
Count Zero Prog N/C N/C N/C
Unimplemented Command Prog N/C N/C N/C

1B Illegal Field Lengths 1-7 Prog N/C N/C N/C
Illegal Scatter/Gather Length Prog N/C N/C N/C
Not Enough Sectors Per Track  Prog N/C N/C N/C
Next IOPB Alignment Error Prog N/C N/C N/C
Scatter/Gather Address Align. Prog N/C N/C N/C
Scatter/Gather With Auto-ECC  Prog Err Err XX
Soft ECC Corrected Soft Std Std Std
ECC Ignored Soft Std Std Std
Auto-seek Retry Recovered Soft Std Std Std
Soft Retry Recovered Soft Std Std Std
Hard Data ECC Retry Err Err Err
Header Not Found Retry Err Err Err
Drive Not Ready Retry XX XX XX
Operation Timeout Retry XX XX XX
VMEDMA Timeout Retry XX XX Err
Disk Sequencer Error Retry Err Err Err
Header ECC Error Retry Err Err Err
Read Verify Retry Err Err Err
Fatal VMEDMA Error Hdwe XX XX Err
VMEDbus Error Hdwe XX XX Err
Drive Faulted Reset XX XX XX
Header Error/Cylinder Reset Err Err Err
Header Error/Head Reset Err Err Err
Drive Not On-cylinder Retry N/C N/C N/C
Seek Error Retry Err Err Err
Illegal Sector Size Hdwe N/C N/C N/C
Soft ECC Misc Err Err Err
Write-protect Error Manual N/C N/C N/C

N/C No change from original IOPB

Err IOPB bytes reflect error (i.e., DMA address = address of failure)

Std IOPB bytes change based on normal Auto-update

Retry Retryable IOPB

T XX Unpredictable output
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6.1.2 Completion Code Descriptions

6.1.2.1 No Action/Status Only

The following completion code usually requires no action; the 753 returns it for status only.

ode(H

00

Description

Successful Completion — Not an error; indicates the IOPB is complete.

6.1.2.2 Non-retryable Programming Errors

This group of errors is usually encountered while debugging drivers; they should not occur in
a normal operating system environment.

Code(H

10

11

12

13

14

15

16

17

18

1A

1B

Description

Illegal Cylinder Address — Host software specified a cylinder address greater than
the maximum cylinder number specified in the last Set Drive Parameters
command for this drive.

Illegal Head Address — Host software specified a head address greater than the
maximum head address specified in the last Set Drive Parameters command for
this drive.

Illegal Sector Address — Host software specified a sector address greater than the
maximum sector number specified in the last Set Drive Parameters command for
this drive.

Count Zero - Host software issued the 753 an IOPB that required a count, but
the count was zero. Read, Write, and Format commands require a valid count.

Unimplemented Command - This error occurs on all reserved commands.
Illegal Field Length 1 - See Section 8.2.2.1.
Illegal Field Length 2 — See Section 8.2.2.2.
lllegal Field Length 3 — See Section 8.2.2.3.
Illegal Field Length 4 — See Section 8.2.2.4.
Illegal Field Length 6 — See Section 8.2.2.5.

Illegal Field Length 7 — See Section 8.2.2.6.
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6.1.2.2 Non-retryable Programming Errors (continued)

Code(H)

1C

1D

1E

1F

20

Description

Illegal Scatter/Gather Length - The linked list specified a number of words to
transfer that does not agree with the amount of data contained in the requested
number of sectors for transfer.

Not Enough Sectors Per Track — The format routine could not format because
too few sectors were available on the track.

Next IOPB Alignment Error - The Next IOPB address did not start on a 16-bit
boundary; the 753 does not execute the Next IOPB.

Scatter/Gather Address Alignment Error — A scatter/gather address did not start
on a 16-bit boundary.

Scatter/Gather With Auto-ECC Error - A scatter/gather ended with a soft ECC
error. Due to scatter/gather boundaries, the 753 did not automatically correct
the error, but reverted to ECC Mode 0.

6.1.2.3 Successfully Recovered Soft Errors

This group of errors reflects status only. If some errors recur often, the operating system
should try to map out the sectors involved. Recurring errors degrade performance. The 753
does not update the IOPBs for successfully recovered soft errors.

Code(H)
30

31

32

33

Description

Soft ECC Corrected — During a disk read in ECC Mode 2, the 753 detected and
corrected one or more ECC errors.

ECC Error Ignored - During a disk read in ECC Mode 1, the 753 detected but
ignored an ECC error and continued the transfer.

Auto-seek Retry Recovered — The 753 successfully completed the transfer but,
during the transfer, it recovered from an error by resetting the drive.

Soft Retry Recovered - The 753 encountered an error while executing this
command. An RBC retry was successful.
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6.1.2.4 Hard Errors - Retry

These errors indicate the transfer failed; retry the operation. If several retries fail, you must
intervene or the operating system may crash.

ode(H

40

41

42

43

44

45

48

49

4A

4B

Description

Hard Data ECC Error - The 753 detected a hard data ECC error in the data
field during a Read command. Retry the previous Read operation.

Header Not Found - The 753 cannot find the requested sector; it searches for
one disk revolution plus one sector to locate the header.

Drive Not Ready - The selected drive is not ready, but not faulted; issue a Drive
Reset. Possible causes include:

Drive not up-to-speed

Drive hardware error

Bad or improperly connected cable(s)

No drive of the specified unit number is connected to the 753

Operation Timeout — The 753 did not complete the IOPB within the two second
timeout period.

VMEDMA Timeout - The DMA controller did not complete its task within the
allotted time limit. Possibly, memory did not respond in time.

Disk Sequencer Error — The disk sequencer did not complete its task within the
allotted time limit. The 753 cannot send or receive the appropriate signals from
the selected drive. Some causes include: improper or defective cabling, or an
unformatted drive.

Header ECC Error - The 753 found a header, but the ECC did not match.
Read Verify Error - The disk data did not match the data from memory.

Fatal VMEDMA Error - The VMEDMA stopped for no apparent reason.
Neither the count or the address overflowed, and there was no bus error.

VMEbus Error - The VME BERR* signal was asserted while the 753 was bus
master (see the VMEbus Specification).
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6.1.2.5 Hard Errors — Reset/Retry

This group of errors indicate the transfer failed. Software should issue a Drive Reset to the
drive in use before retrying the operation.

Code(H) Description

60 Drive Faulted — The selected drive is faulted; issue a Drive Reset. If the fault
persists, you must intervene.

61 Header Error/Cylinder — The cylinder address did not match during a sector
search. Check the cylinder address and retry the operation.

62 Header Error/Head - The head address did not match during a sector search.

63 Drive Not On-cylinder — At some point during the transfer, the 753 expected the
drive to be on-cylinder, and it was not.

64 Seek Error — The disk drive reported a seek error.

6.1.2.6 Fatal Hardware Errors

These errors indicate the hardware failed. Manual intervention or a Controller Reset may be
the only recovery approaches that work.

Code(H) Description

70 Illegal Sector Size — The disk drive’s sector size is not large enough to hold the
header, data, and specified field lengths.

6.1.2.7 Miscellaneous Errors

Code(H) Description

80 Soft ECC Error — During a disk read in ECC Mode 0, the 753 detected a soft
error in the current sector’s data field. Software must perform the final
correction (see Section 6.3).
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6.1.2.8 Requires Manual Intervention

The write-protect error requires that you manually remove the write-protection.

Code(H) Description

90 Write—-protect Error - A command that writes to the disk (e.g., Write, Format,
Write Track Headers) is issued, but the drive is write-protected.

6.2 Soft Error Completion Codes

The 753 updates the IOPB with the last error it encounters; it may overwrite previous soft
errors with a new soft or hard error status. The controller does not update the IOPBs for
successfully recovered soft errors (see section 6.1.2.3).

6.3 Error Correction Code

Most error correction code (ECC) algorithms require retrying the operation at least once
before attempting the correction. When RBC is set, the 753 automatically retries the
operation once before applying the correction algorithm.

6.3.1 Error Correction Code - Mode 0

When using Mode 0, the following procedure corrects a soft ECC error. The 753 provides a
pattern and offset for the correction process.

1. Reserve 32 bits of storage for the shifted ECC pattern, and initialize them to zero. Take
the ECC pattern word from the IOPB and put it in the lowest 16 bits of the storage.

2. Get the offset from the IOPB and decrement by one. This makes the count zero-based
instead of one-based.

3. Shift the pattern the number of count bits left, deriving the count from the offset’s three
low order bits.
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6.3.1 Error Correction Code - Mode 0 (continued)

4. Divide the bit address by eight by performing three logical shifts to the right. The result
is the word offset into the bad sector. Adding this offset to the starting memory address
of the sector in error creates a pointer to the first word for correction.

5. Exclusive-OR the three memory bytes at the pointer and the two pattern words
generated in Step 1.

6.3.2 Error Correction Code - Mode 1

The 753 does not correct any detected errors in Mode 1. After completing the operation, it
posts a completion code indicating that at least one ECC error occurred during the transfer.

6.3.3 Error Correction Code - Mode 2
The 753 automatically corrects a soft ECC error in Mode 2. The 753 determines the pattern

and offset, completes the DMA, and fetches the data in error from host memory; then it
corrects the data, and returns it to memory.

6.4 Fatal Error Codes

If a fatal error occurs, the 753 sets FERR in the Status Register and posts the error code in
the Fatal Error Register. The following error codes appear only in the Fatal Error Register.
The only way to clear a fatal error is by issuing a Controller Reset (CRST).

Code(H) Description

EO Reserved.

E1 IRAM Self Test Failure — The 753 tests the IRAM with an incrementing data
pattern, and then tests it with a decrementing pattern. An error indicates a bad
IRAM.

E2 Reserved.
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6.4 Fatal Error Codes (continued)

Code(H)

Description

E3

E4

ES

E6

E7

E8

FO

F1

F2

F3

F5

Fé6

Maintenance Test 3 Failure — The 753 tests the Writable Control Store in the
DSKCEL with an incrementing data pattern then tests it with a decrementing
pattern. An error indicates a bad DSKCEL.

Maintenance Test 4 Failure - The 753 shifts a pattern of zeros and ones through
the Header Shift Register (HSR). An error indicates a bad HSR.

Maintenance Test 5 Failure — The 753 writes, and then reads, the VMEDMA
Registers. An error indicates a bad VMEDMA.

Maintenance Test 6 Failure — There is a problem with the REGCEL chip.
Reserved.

Maintenance Test 8 Failure — The 753 fills the FIFO with sequential data and
then reads it. An error indicates a problem with the DSKCEL or FIFO.

IOPB Checksum Miscompare — The generated checksum did not match the
appended checksum and ICS is set (see Section 8.12).

IOPB DMA Fatal - The 753 did not complete the DMA within the allotted
timeout period. The memory could be defective or not present; the 753 may not
have been able to become bus master.

IOPB Address Alignment Error — The IOPB address did not start on a 16-bit
boundary. Change the IOPB address and retry the operation.

Firmware Error - Flag settings or counter values are inconsistent with the
firmware routines; the IOPB cannot DMA the appropriate error status. The
753’s state is indeterminate; you must issue a Controller Reset.

Illegal Maintenance Mode Test Number — The command is invalid, or the
maintenance mode jumper is not in.

ACFAIL Asserted - The VMEbus signal ACFAIL is asserted, causing the 753 to
stop. Correct the problem asserting ACFAIL and then reset the 753.
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7
D
Programming Tutorial

7.0 Introduction
This tutorial programming procedure begins with a single NOP command and progresses to
normal Read and Write commands. Each section builds on the previous section’s

information. In the sent/returned portion of each sample IOPB, the x represents an
indeterminate value that depends on the external conditions.

7.1 No Operation (NOP)

The NOP command familiarizes you with the 753 programming interface (see Figure 7-1).

7.1.1 Allocating Memory for an IOPB

First, allocate space in host memory for the IOPB. This allocation is a function of the
operating system or the program running. Next, set up the IOPB for a simple NOP.

7.1.2 Point the 753 to the IOPB

The IOPB is now in host memory. Point the 753 to the IOPB by loading the IOPB address
and address modifier into the appropriate 753 registers. The 753 looks for the IOPB at the
physical address to which the registers point.

Make sure the address compensates for any memory mapping that may be
done between virtual and physical addressing in your system.
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7.1.3 Executing the NOP IOPB

The 753 now points to the IOPB in host memory. Writing AIO in the CSR directs the 753 to

process the IOPB.

7 6 5 4 3 2 1 [ 0 Sent
00 SGM=0 Command Code =0 |
01 SR ~ [[compietion Code ] G 00
| © | (o] | [ose] | [weer]] [orr]] [en] | [onei]] [orov]| oo
03 HHRE oo nii[nternal Status |1 | o0

{ Subfunction Code = 00

: 00
05 ] 0 00
06 00
08 | Count High ! 00
09 00
08 00
o 00
oD Sector 00
0E 0 [Data or Link Address Modifier ] 00
or 0 e e ]

10 | DAta or Link Address High | 00
1 [ Data or Link Address | 00
12 [ Data or Link Address | 00
13 [ Data or Link Address Low | 00

{ Next 10PB Address High

[ Next IOPB Address

i Next IOPB Address l

IOPB Checksum High

I0OPB Checksum Low

Optionally
Required

Required for
Execution

Figure 7-1.

Returned
Value

Sample NOP IOPB

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

Rev. C1. August 15, 1989. 84



Xylogics Model 753 Disk Controller User’s Manual

7.1.3 Executing the NOP IOPB (continued)

At this point, the 753 performs the following functions:

Clears AIOP and sets Busy.

Reads the IOPB from host memory.

Decodes the command.

Performs the operation (NOP).

Sets Done.

Updates the IOPB.

Puts the completed IOPB’s address into the registers.
Sets RIO.

Clears Busy.

\OOO\IO\M&-E»)NP—‘

7.1.4 Command Completion

Software has been polling RIO (since interrupts are not enabled [Interrupt Level = 0]). The
753 sets RIO when it finishes. Software should get the completed IOPB’s address from the
registers, and then clear RIO. This completes the NOP command.

Do not poll Done in the IOPB. The 753 sets Done before it finishes
updating the rest of the IOPB.

7.1.5 Returned Values

Done is set in the returned IOPB. Status Byte 2 reflects the status of Disk Drive 0. Status
Byte 3 reflects the 753’s internal status.

Status Byte 3 is proprietary to Xylogics and may change definition without notice.
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7.2 Read Controller Parameters

Next, implement a read parameters with a controller parameters subfunction (see Section
4.2). This command returns several controller parameters in the IOPB.

7 6 _ 5” 4 ‘ 2 | 1 l 0 Sent| Returned

oo | [ERRs || [DONE | [{ cHEN J{[sGM=01]] [ Command Code = 6 | 46
01 | Completion Code I 00 00
02 o | [57] ] [ese] | [wret ]| [BFT )| | SKERJI WCL | [R5V ]} oo | xx
o o [oo | =
04 { Subfunction Code = 00 J. 00 00
05 0 00 00
06 { nterrupt Level | 00 00
07 00 00
os | [Ap | [[Tmon]| [oscr]| [ics] | [EOT] l] NPAM ]| 0 00 | xx
oo  [ToT] o | [Ror] 0 [PFAT oo |
Nicalical K ica] BEcal w |
osf [howe] B
oc | i [ EPROM Release Level |~ = E : 00 00
oD 0 00 00
el [cowmtee] w | s
oF 0 1 Next IOPB Address Modmer ; 00 00
10 i '[ EPROM Part Number High | 00 21
TH R o ["EPROM Part Number Low | 00 73
w2l pia . [ EPrOM Revision Level | 00 XX
:[ EPROM Subrevision LeveJ i s i XX

1 Next lOPB Address H|gh ! 00

Next IOPB Address 00

Next loﬁé Addresé 00

Next IOPB Address Low | 00

IOPB Crmm_ng_h} 00

ﬁopa Checksum Low 00

Required for Optionally Returned
Execution Required Value

Figure 7-2. Sample Read Controller Parameters IOPB
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7.2.1 Executing the Read Controller Parameters IOPB

Set up the IOPB in host memory; point the 753 to the IOPB. Set AIO and the 753 executes
the IOPB in Figure 7-2.

The controller operation changes slightly from the example in Section 7.1.3: the 753
performs the Read Controller Parameters operation instead of the NOP; it gets the
parameters from its internal store, puts them in the proper IOPB locations, and then fully
updates the IOPB, including the returned values.

7.2.2 The Returned IOPB

The values in the returned IOPB describe the last setting of the software-programmable
parameters. Determine if each value works for your application. After making any
necessary changes, write the parameters back to the 753.

Specific bytes have known values. The Controller Type byte contains a 53H; the EPROM
Part Number bytes contain 21H and 73H (see Section 4.2).

7.3 Write Controller Parameters

Next, write the controller parameters. Xylogics recommends reading the current parameters,
modifying the ones in question, and then writing them back to the 753. This method allows
you to change only those parameters that affect your system (see Figure 7-3).

7.3.1 Executing the Write Controller Parameters IOPB

The 753 executes the IOPB slightly differently than in Sections 7.1.3 and 7.2.1: it performs
this function by taking the values of all programmable parameters out of the IOPB and setting
the appropriate flags and variables in its internal code (see Figure 7-3).
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7.3.1 Executing the Write Controller Parameters IOPB (continued)

[ e [ s 1« [ 5] 2 ] 1] Aetueres
oo | [ ERRs ]| [ DONE ]} cHEN }] sGm=0]f { Command Code =5 }- 45
01 | Completion Code | 00 00
2| o | [5”] [ Cesel | [waer] [orr] [ skeR ]| [oncL ]| [DRDY ]| oo | xx
03 A | Imernall Status | 00 XX
04 Subfunction Code = 00 | 00 00
00 00
00 00
cs cs
10 10
12 12
oc ]?PROM Reloase Level ]- 00 00
0D 0 00 00
oe .
OF 0 3 s Modifi 00
10 [ EPROM Part Number High | 00 21
1 [ EPROM Part Number Low | 00 73
12 [ EPROM Revision Level | 00 XX
13 [ EPROM Subrevision Level | 00 XX
00
00
00
00
00
00

Required for
Execution

Optionally
Required

Returned
Value

Figure 7-3. Sample Write Controller Parameters IOPB
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7.4 Read/Write Format Parameters

The 753 handles format parameters like controller parameters.

Use extra caution when

modifying the format parameters as improper selection may cause data corruption and/or
unreliable operation. The only parameter Xylogics recommends changing is the size of the

data field.
7 N 4 3 2 l 1 | 0 sent | Return

00 [[DONE J|{ CHEN H[[SGM=0 Ji'+s#+] Command Code = 6 J+"++) 6
01 3 . [[Completion Code ] 1 oo 00
02| o | [sA] | [ose]|[wepr]| [orr]| [sker]|[oncL]|[oRov]| o0 | x«
03 : | Internal Status | XX
04 1 Subfuﬁction Code = 81 81 81
05 0 00 00
06 e | Interleave | Interrupt Level 01 01
07 66 66
08 [[Field 1] 00 01
09 [ Fietd2 | 00 0A
0A [Fied3 ] o [ 1
o8 | [Feda] o0 | 14
oc |: )| Bytes Per Sector High 00 02
oo | | Bytes Per Sector Low | . 00
OE 0 00 00
oOF 0 | Next IOPB Address Modifier ; 00 00
ol i ‘-_Fig!d.s. i 00 0A
n f 00 03
12 Y 00 00
0 00

00

00

00

00

00

00

Optionally
Required

Required for
Execution

Figure 7-4. Sample Read Format Parameters IOPB
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7.4.1 Executing the Read Format Parameters IOPB with Interrupts
For this example, enable interrupts by specifying an interrupt level and vector.

The 753 performs the operation almost identically to the examples in Sections 7.2.1 and
7.3.1, but with two additional steps. It makes sure the new format parameters are within the
valid ranges. After the 753 sets RIO, it performs an interrupt sequence (see Figure 7-4).

7.4.2 Command Completion

Enabling interrupts modifies the command completion. Software does not poll RIO when it
is set, but may be off doing something else (probably waiting for an interrupt). When the
interrupt occurs, hardware and software execute an interrupt service routine (ISR) and
process the interrupt. Hardware resets the actual hardware interrupt during an ISR.

The ISR reads the address of the completed IOPB from the registers, and clears RIO. This
completes the Read/Write Format Parameters operation.

7.4.3 Returned Values

Figure 7-4 illustrates the read portion of this subsection. The 753 returns the data for which
it was last programmed. The sector size is set to 512 (200H). The other fields are all set to
the recommended values.

7.5 Read/Write Drive Parameters

The Read and Write Drive Parameters commands allow you to configure the 753 to your
drive’s size and parameters (see Section 4.3 and Figure 7-5).

7.5.1 Executing the Write Drive Parameters IOPB

On a Write Drive Parameters command, the 753 performs an operation similar to that of
both controller and format parameters. Read Drive Parameters differs in that the 753
returns the number of physical sectors on the drive (see Figure 7-5).
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7.5.1 Executing the Write Drive Parameters IOPB (continued)

The 753 selects the disk drive specified in the Unit Select bits. It times the interval between
index pulses and, using this time value, counts the number of sector pulses. The 753 puts
this count (the number of sectors per track) into IOPB Byte E.

7 6 i 5 4 3 2 I 1 0 Sent | Return:
' s 05 45
00 00
00 XX
00 xx
é“‘i:e‘@;@é:;f e‘,,;\ e 80 80
00 00
01 01
66 66
S ,‘ sj: 1E 1E
00 00
03 03
36 36
04 04
OE LSectors Per Track (Rd Dr. Prm.) | 00 00
OF 0 A 00 00
10 0 00 00
1 0 00 00
12 o 00 00
13 0 00 00
14 Next IOPB Address High 00 00
15 00 00
16 00 00
17 0o 0o
18 00 00
19 00 00

Required for Optionally Returned
Execution Required Value

Figure 7-5. Sample Write Drive Parameters IOPB
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7.6 Write Format

Up to this point we have been initializing the 753. Initialization specifies the drive size and
parameters that the 753 requires before it can properly function. Now, let’s format one track
of the drive. The 753 can execute Read and Write commands only on a formatted track.
Typically, formatting is performed infrequently during the lifetime of the media.

7.6.1 Executing the Write Format IOPB

The Format command is the first command in this tutorial that transfers data from the
controller to the disk. The 753 operation for data transfer commands differs greatly from
initialization commands (see Figure 7-6).

1. The 753 still clears AIOP, sets Busy, and reads the IOPB from memory. The next step
occurs after the 753 has the IOPB.

2. The 753 decodes the function, and determines if it requires a seek. All write, read, write
extended, and read extended functions require that the drive seek to the requested
cylinder. Format is a write extended function; the 753 issues a seek to the drive by
sending it the requested cylinder number.

3. The 753 waits for the drive to complete the seek; the drive indicates it’s done by
returning on-cylinder.

4. When the drive is on—cylinder, the 753 determines if the current physical sector count
for that drive is valid. If the count is not valid, the 753 determines the actual physical
sector count by repeating the sequence in Section 7.5.1. The 753 proceeds to Step 5
when the count is valid.

5. The 753 loads the data for the new sector header into the FIFO, waits for index, and
writes the new header on Sector 0; it writes the data field with zeros and the ECC.

6. The 753 repeats Step 5 for each sector on the track, except is starts the operation with
the sector pulse instead of index.

7. The 753 updates the IOPB with the ending values and completes the command.
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7.6.1

00
01
02

05
06
07
08
09
0A
0B
ocC
oD

Executing the Write Format IOPB (continued)

2 I 1 | 0

{ CHEN | (sam=0

i | Completion Code '

[ css—l | Dwret |>[§§:[ DFLT”; [sKer] l [oncL ]| [oroy |

I Internal Status ; :

i Interrupt Level

Count High

: Count Low '

o [ Data or Link Address Moditier |

0 Next IOPB Address Modifier

Data or Link Address High |

| Data or Link Address ]

[ Data or Link Address ]

[ Data or Link Address Low |

Next IOPB Address High

RORIS

Next IOPB Address

Required for
Execution

Optionally - Returned
Required Value

Figure 7-6. Sample Write Format IOPB

47
00

XX

81

01
66

0t
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00
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7.7 Read Track Headers

Now that the track is formatted, read the headers back and verify them. This command
requires a data buffer; allocate space in host memory just as you did for the IOPB. The
buffer length must be four bytes (per sector) times the number of sectors per track. The
Read Drive Parameters command gives you the number of sectors per track. Make sure
software passes the 753 the physical buffer address, not the virtual address (see Figure 7-7).

7.7.1 Executing the Read Track Headers IOPB

Read Track Headers is the first command in this tutorial that transfers data to or from host
memory. Data transfers to or from memory modify the 753 operation as follows (see
Figure 7-7):

1. The 753 reads and decodes the IOPB, and issues a seek as in the previous examples.

2. The 753 waits for index from the drive. It tests the physical sector count and determines
if it is valid; if it is not valid, the 753 determines the actual count (see Section 7.5.1).

3. After index arrives, the 753 synchronizes itself with the data in the header, and reads the
data into its on-board FIFO.

4. The 753 repeats Step 3 for each sector on the track, except it waits for the sector pulse
instead of index. The actual physical sector count determines the number of sectors the
753 transfers into its FIFO.

5. The 753 begins the DMA after transferring all the sector headers into the FIFO; then it
transfers the data from the FIFO to host memory.

6. When the 753 completes the DMA transfer, it places the updated information into the
IOPB and completes the command.
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7.7.1 Executing the Read Track Headers IOPB (continued)

6 5 4 3 | 2 I 1 l 0

00
01
o Tromiswn] -
Subfunction Code = 80 | 80
00
‘.I interrupt Level [,+”‘:;-.“",‘ 01
07 i
08 |_Count High I 00
0 oo

I Cylinder High }

Next IOPB Address Modifier

{ Data or Link Address High

{ Data or Link Address

| Data or Link Address [

dress Low

Returned

Optionally Vel
alue

Required

Required for
Execution

Figure 7-7. Sample Read Track Headers IOPB

48
00

00
ot
66
00
00
00

00
00
00

g 8 8

8 88 8 8 8
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7.7.2 Verify the Data

After the 753 completes the transfer, verify the data against the expected values. The data
should be divided into groups having four bytes each. Each group describes a sector header.
The first sector header should have four bytes of 00; the second header should have three
bytes of 00 and one byte of 01; the third header should have three bytes of 00 and one byte
of 02, etc. (see Section 8.3).

Header 1 Header 2 Header 3

00 ] 00 ] 00| 00 001 00}f00|oO1 00 { 00 | 00 | 02

Figure 7-8. Sample Sector Headers

7.8 Write Data

The format is valid after verifying the headers.  Allocate space in host memory for the
buffer, and set up a data pattern; an incrementing count in the buffer will suffice.

7.8.1 Executing the Write Data IOPB

The 753 operation is similar to the previous examples; the differences are in DMAing data
into the FIFO, and writing data to the disk (see Figure 7-9).

The 753 starts the DMA from host memory to the FIFO after determining the drive is
on~cylinder; it enables the disk sequencer when the FIFO contains one full sector of data.

The 753 compares and verifies the header: the disk sequencer tests all the headers as they
pass under the head, until it finds the sector designated for transfer. At the proper point in
the sector, the 753 writes a new Sync byte, and then the data it read from memory. The
753, using the data to be written, generates and appends an ECC to the sector.
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7.8.1 Executing the Write Data IOPB (continued)

00

01

02

05

06

07

08

09

0A

0B

ocC

(o]o] s "
OE [ Data or Lmk Address Modlhﬂ
OF 1 Next IOF’B Address Modlfler }

10 Data or Link Address High |

13 1 Data or Llnk Address

Data or Llnk Address

Data or Lmk Address Low }

{ Next 10PB Address ngh }

16

17

18

IOPB Checksum Low

Required for
Execution

Required

Figure 7-9. Sample Write Data IOPB

Returned
Value

00
00

00

00

00

00

00

00

00
00
00
00

00

00

00
00
00
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7.8.2 Command Completion

The command is complete as soon as the disk sequencer completes its operation. The 753
puts the ending values into the internal IOPB, and performs an appropriate update.

7.9 Read Data

In Section 7.8 the 753 wrote the data to the drive on Sector 0, Head 0, and Track 0. This
subsection describes reading back and verifying the data. Allocate space in host memory for
the data buffer. After allocation, fill the buffer with a known pattern that differs from the
expected data (see Figure 7-10).

7.9.1 Executing the Read Data IOPB

The 753 treats this command like the previous operations, except in the way it DMAs the
data into the FIFO and writes the data to the disk.

The 753 enables the disk sequencer as soon as the drive is on—cylinder. After the controller
finds the correct header, it transfers the data from the disk to the FIFO. As soon as the first
sector of data is available from the buffer, the DMA controller DMAs the data from the
FIFO to host memory (see Figure 7-10).
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7.9.1 Executing the Read Data IOPB (continued)

1

7 6 5 4 3 2|

00 { DONE ] Command Code = 2

01 B EE : :
02 [cse] {[wret]| [oFT ] [S<eR | [oneL ]| [orov ]
03 : | Internal Status | :

I Subfunction Code = 00 |55

07 1 Interrupt Vector
08 { Count High .+,

Count Low }

l Head l

Sector

Data or Link Address Modifier

i Next IOPB Address Modifier

{ Data or Link Address High |

1 Data or Link Address l "

12
13

14 [ "Next IOPB Address High
..

17 Next IOPB Address Low
18 IOPB Checksum High |
19 .................................

“| Ecc Pattern Word High

Ecc Offset Word High

Ecc Cffée'f Word Low

Returned

Optionally
Value

Required

Required for
Execution

Figure 7-10. Sample Read Data IOPB
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7.9.2 Command Completion

The transfer is done when the DMA controller completes the DMA to memory.

7.9.3 Verify the Data

First, make sure the buffer was modified. If it was not modified, either an error occurred, or
software specified the wrong buffer address. Next, compare the data written with the data
read; they should match.

7.10 Multiple Sector Transfers
You can repeat the steps in Sections 7.8 and 7.9 using a larger sector count. The 753 crosses

head and cylinder boundaries, as required, to complete the required number of sectors.
Make sure you allocate enough buffer space for the increased sector count.

7.11 Summary

This section was an exercise in testing the 753 in your system. The procedure is similar
when the software driver controls the 753. Operating systems always allocate the buffers.
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8

Special Functions

8.0 Introduction

This section describes how to implement the 753’s special functions. Each subsection
describes how minor functions implement a given major function.

8.1 Read Defect Map

The 753 reads the data recorded on the media by the manufacturer that describes the
location and length of factory-detected media defects. The defect map’s format must
conform to the M2331/M2333 Disk Drive Engineering Specification, Fujitsu Ltd. Doc. No.
B0O3P-4760-0101A, and CDC Product Specification No. 64400400.

8.1.1 The Defect Map

The header format is divided into two parts: fixed and variable. The fixed sector format is
normally included in the first 56 bytes following index. The 753 does not support the variable
sector format.

The following rules apply to defect recording:

1. A defect’s position is listed in bytes (hex) after the index mark, plus or minus one byte.
2. The length of a defect is in bits (hex), plus or minus one bit.

3. The unused defect locations are all zeros.

4. Every track is recorded with this defect format whether or not the defects exist.

5. A track that has more than one defect may be flagged as defective. Log the first four
media defects on the track.

6. Figure 8-1 shows the format when there are no defects in the first 105 bytes after index.

7. Figure 8-2 shows the format when the beginning of a defect is located between Bytes 10
and 55; the 753 adds 60 bytes of zeros to Gap 1. In the extended defect map format, the
753 always relocates the defect map to a defect-free area.
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8.1.1 The Defect Map (continued)

Index
T() 14 29 30 31 32 33 34 35 36 39 40 43 44 47 48 51 52 55
All O's syNc | cyL | HD | A | First Defect | Second Defect| Third Defect | Fourth Defect| FO | All 0's
1919 0's Hex
Hex
Pos. | Length| pos. Length| Pos. |Length| Pos. | Length
30 2 2 1 1 2 2 2 2 2 2 2 2 1
Tﬂigh Order Bit; Defective Track = 1
Figure 8-1. Defect Map Format
Index
TO 14 55 89 90 92 94 95 96 99 100 103 104 107 108 111 112 115
All 0°s | SYNC CYL | HD| All [ First Defect | Second Defect Third Defect Fourth Defect | FO| All
1919 0's Hex| 0’s
Hex
90 Pos. |Length| Pos Length{ Pos Length | Pos. | Length
(Go+60) | 2 2 {11 2 2 2 2 2 2 2 2 |1 | 3

Defect

THigh Order Bit; Defective Track = 1

Figure 8-2. Extended Defect Map Format

8.1.2 Read the Defect Map

Set up a 24-byte long buffer in memory. Issue an extended read with a Read Defect Map
subfunction. Since the defect maps do not use a checksum, verify the data.

8.1.3 Verify the Data

The first byte in the buffer should equal 19H. This is the second of two Sync bytes. The head

and cylinder addresses should agree. The last byte should equal FOH.

Rev. CI. August 15, 1989.

102




Xylogics Model 753 Disk Controller User’s Manual

8.1.4 Determining the Location of a Defect

The position of a defect is provided in bytes from the index mark. You must convert this
value to a sector number before using it for defect mapping. The drive switch settings
determine the actual number of bytes per sector. Divide this value into the defect position.
This number, truncated, points to the physical sector with the defect. Adjusting this physical
sector number by any interleaving or skewing scheme determines the logical sector number
for remapping.

8.2 Formatting

This subsection describes formatting, including how to set the number of spares for use in
media defect handling and setting the sector size.

8.2.1 Allocating Spare Sectors

You must allocate spare sectors at format time. The Write Drive Parameters command allows
setting the maximum size parameters for the drive. The 753 marks any sectors in excess of
the drive size parameters as spares. For example, a drive with 46 physical sectors is specified
as having only 45 in the Write Drive Parameters command. The 753 formats 45 normal
sectors and 1 spare sector.

A separate variable (max sector/last head) specifies the number of sectors on max head. This
allows extra spares on max head for use with cylinder sparing. Given the above example, host
software sets the max sector/last head to 40. The 753 formats the last head of the same drive
with 40 normal sectors, and 6 spare sectors.

8.2.2 Specify Sector Gap Size

First a note of caution, don’t do this. Modifying the gap sizes may reduce your disk
subsystem’s performance. The drive interface has many specifications and parameters to
which you must adhere. Slight miscalculations may not show up in the engineering lab, but
can cause unreliability in the field. The failure modes may be undetectable because the field
lengths are only marginally long enough. A word to the wise: be very careful implementing
this feature. Xylogics’ values work with all standard SMD drives (see Sections 4.4.6 through
4.4.8). Modified values may work with some drives and cause unreliable results with others
(see Figure 8-3).
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8.2.2 Specify Sector Gap Size (continued)

Sector Pulse____I"1 M
Data l | | I |
Write Splice | + A | | A
rows ] 3 ] Ji] sosm T 1 1
Format Gap lHdrng"" Data I 1 Gap 3 ] Gap 1
Format: ‘ Sylnc Al Sync A ECC Ql lslync A|\
Write Gate I | l I l—'—l_
| | 7> e |
Write: L <« C _)l |
Read Gate |_r—'—i | | | —
] 1 1
Write Gate l_._l._|_J | | | | !
Search Gate | N im | Iy |
> l€t2 | | | |
Read: > 1] |>]5<] | I | |
Read Gate I l LI | |
Search Gate l I I 1 | | I
Previous I Current Sector | Next
Figure 8-3. Sector Gap Sizes
(Field 3) (Field 4) gypc (Field 5)
Sector Pulse Preamble 1 Header Preamble 2 Data Field ECC  Postamble
27 Bytes 20 Bytes 4o0r6
(zeros) (zeros) Bytes
Header

Sync | CYLL | CYLH | Head | Sector | Verification

Byte 0 | Byte 11 Byte 2 | Byte 3 | Byte 4 Bytes 5 - 8

Figure 8-4. Standard Field Formats
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8.2.2 Specify Sector Gap Size (continued)

The following subsections outline the parameters that affect each of the gap sizes. Many of
the parameters that affect the gap sizes are specifications for the drive in use. Figure 8-4
shows the standard field formats. Caution: all drives do not have the same specifications.

8.2.2.1 Field 1 - Read Gate Delay - Gap 1

Field 1 specifies the time, in bytes, from one byte past the leading edge of sector or index to
when Read Gate is asserted. The applicable drive specifications include head settling time,
allowing enough time to lock the phase lock oscillator, and the minimum Write Gate to Read
Gate timing. Field 1 also enables skipping over the write splice area.

The head settling time is the time required for the heads to settle after the drive completes a
seek. We do not know how long before the sector or index pulse the seek completed,
therefore this field must be large enough to encompass the head settling time.

Field 1, when subtracted from Field 3, indicates the amount of time left for the phase lock
oscillator in the drive to lock onto the data. Drive requirements vary from 3 to 16 bytes.

When Write Gate is deasserted, a minimum time must be allowed for the read heads and
amplifiers to stabilize. In a multisector transfer, Write Gate is deasserted after the last sector,
and Read Gate is asserted for reading the next header. Figure 8-3 indicates this time as C.
Field 1, and the remaining bytes in the sector after Field 7, comprise this critical time. Drive
requirements are usually in the 10 to 12 microsecond range.

Write splice: as Write Gate is asserted (or deasserted), the changing write current causes a

magnetic field to build (or collapse) that writes garbage onto the disk. This field is called the
write splice, and it occurs whenever Write Gate is asserted or deasserted.

8.2.2.2 Field 2 - Sync Search Delay

Field 2 is the delay from asserting Read Gate to comparing data for the Sync byte. Field 2
masks any read data from being detected as a sync until the data is stable.

Rev. CI. August 15, 1989. 105



Xylogics Model 753 Disk Controller User’s Manual

8.2.2.3 Field 3 - Gap 1

Field 3 is equivalent to Gap 1. Fields 3 and 1 together define the amount of time allowed for
the phase lock oscillator (PLO) in the drive to lock up (see Section 8.2.2.1).

8.2.2.4 Field 4 - Gap 2

Field 4 is equivalent to Gap 2. It is the time, in bytes, between the end of the Header ECC
and the Data Sync byte. This field includes the time required for the PLO in the drive to sync
to the data and skip the write splice. On a Write command, Write Gate is asserted four bit
cells after deasserting Read Gate. This field is actually four bits longer than specified. These
four bits are for testing the header.

8.2.2.5 Field 6 - Read Gate Delay

Field 6 asserts Read Gate after the write splice during Gap 2. The time left over, Field 4
minus Field 6, is the time allowed for the PLO in the drive to lock up.

8.2.2.6 Field 7 - Write Continuation

The write continuation field is necessary so that when Write Gate is deasserted, the collapsing
magnetic field does not splash over the ECC that was just written. The end of Field 7 is the
beginning of the minimum Write Gate to Read Gate period described in Section 8.2.2.1.

8.2.2.7 Head Switch Time

The 753 requires 6 bytes of time after Field 7 to switch heads. If the sector size is too small,
the 753 misses revolutions on every head switch. Typically, the minimum Write Gate to Read
Gate time allows for this 6-byte field.

8.2.3 Format Interleave

The 753 can optionally format with an interleave pattern from 2:1 to 16:1. Specify the
interleave factor when writing the format parameters; it is invisible to the operating system.
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8.2.3 Format Interleave (continued)

Interleaving can increase the throughput of a disk subsystem on a fully loaded system by
effectively cutting the disk speed in half. On a contiguously formatted pack (1:1 interleave),
the sectors increase by one each time. As the disk spins, the sectors arrive under the head in
the following order for a 32-sector disk:

0123456789101112 13141516 17 18 192021 ... 31
If you interleaved the same disk with a 2:1 interleave factor, it would look like this:
01611721831942052162272382492510...31

The 2:1 interleave allows the 753 two sector times to transfer a sector to memory. For
example, if you are transferring Sectors 0 and 1, the following occurs in each case:

In 1:1 interleaving, when the first sector finishes reading from the disk, the next sector is
almost under the head and ready for reading; the 753 misses a revolution if there is not
enough room in the buffer.

In 2:1 interleaving, when the first sector finishes reading from the disk, the next sector is still
a full sector time away, thereby giving the 753 twice the time to empty the buffer to memory.
The scheme above shows the extra sector time as Sector 16.

Interleaving schemes from 2:1 to 16:1 are software programmable. Since the 753 determines
the drive’s sector location by comparing headers, you can use the Write Track Headers
command to customize the interleaving scheme to your application. For example, if your
system transfers data in 2K-blocks, then the most effective interleaving scheme may be:

0123 16171819 4567 20212223 891011 ...

8.3 Handling Media Defects

There are three methods for handling media defects: 1) slipping a sector; 2) remapping a
sector to a new sector on the last head of that cylinder; and 3) remapping the entire track to
a different track on the disk.
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8.3.1 Slipping a Sector

Slipping a sector requires using the Read and Write Track Headers commands to mark the
bad sector and slip the rest of the sectors into the next position on the disk. Figure 8-5
shows an 8-sector track before and after slipping Sector 3.

0 1 2 3 4 5 6 7 | Spare

0 1 2 | Bad| 3 4 5 6 7

Figure 8-5. Sector Slip

8.3.1.1 Sector Slip Procedure

1. Determine the bad sector by writing and reading the track with several patterns and/or
using the manufacturer’s defect map information.

2. Read the track headers into a buffer in host memory.
3. Compare each header with the bad sector’s header.

4. After locating the bad sector, mark it by writing EEH into each of the four header bytes
(see Figure 8-7).

5. Test the last sector to determine if it is a spare. If it is a spare, continue; if not, you must
find an alternate sparing method.

6. Move each sector header into the next location, slipping the sectors down the track (see
Figure 8-5).

7. Write the track headers back to the disk.
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8.3.1.1 Sector Slip Procedure (continued)

The following figures depict 753 headers:

Sync Cylinder Low Cylinder High Head Sector
Figure 8-6. Normal Header
Sync EE EE EE EE
Figure 8-7. Header Marked Bad
Sync DD DD DD DD
Figure 8-8. Header Marked Spare
00 00 00 00 00

Figure 8-9. Runt Header *

* This header is invisible in normal operation. It is here for informational purposes only.

Sync

New Cyl Low

CcC

New Cyl High

Head

Figure 8-10. Track Remap Header
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8.3.1.2 Advantages of Sector Slipping

A full track of information is still transferred in one revolution of the disk. Other methods of
sector slipping require two or more revolutions to transfer one track of information.

8.3.1.3 Disadvantages of Sector Slipping

Having one or more spares on each track uses disk space inefficiently.

8.3.2 Cylinder Sparing

Cylinder sparing is like sector slipping, except the spares are on the cylinder’s max head.

8.3.2.1 Cylinder Sparing Procedure

1. Determine the defective sector.

2. Read the track headers and mark the defective sector bad (see Figure 8-7).
3. Write the track headers back to the disk.

4. Read the track headers on the maximum track of that cylinder.

5. Find a spare sector; it contains four bytes of 0DDH (see Figure 8-8).

6. Put the bad sector’s header into this sector. The header contains the header and sector
values for the sector being remapped on the original track.

7. Write the track headers back to the drive.

8.3.2.2 Advantages of Cylinder Sparing

Cylinder sparing uses less disk space for remapping bad sectors. You may decide to allow
only ten spares for a drive with twenty heads. Sector slipping is less efficient as it requires a
minimum of twenty sectors per cylinder for this drive (one per head).
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8.3.2.3 Disadvantages of Cylinder Sparing

Cylinder sparing is slower than sector slipping. The 753 looks for the requested sector for one
revolution plus one sector on the original track; then it switches to max head and looks for
another revolution plus one sector. This method takes up to three revolutions to transfer one
track of information, assuming only one bad sector.

8.3.3 Tracking Remapping

The 753 remaps an entire track to another location on the same disk drive by writing the
defective track’s headers with a code and new disk address.

8.3.3.1 Track Remapping Procedure

1. Read and save the defective track’s headers.

2. Allocate space for a write track headers buffer. Each header has 0CCH in the second
byte. The first, third, and fourth bytes contain the new head, cylinder high, and cylinder
low. Write this information to the defective track with a Write Track Headers command
(see Figure 8-10).

3. Write the track headers that were read in Step 1 to the destination track with a Write
Track Headers command.

8.3.3.2 Advantages of Track Remapping

Track remapping is useful in sparing tracks with very large or multiple defects.

8.3.3.3 Disadvantages of Track Remapping

Track remapping is relatively slow as the 753 must seek to the first track and then determine
if it has been remapped. Then the 753 seeks to the spare track area (typically at the end of
the disk). This sequence can add up to four revolutions to the 753 overhead.
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8.3.4 Recommended Remapping Procedure

Xylogics recommends using all three methods of defect mapping. Allowing one spare sector
per track takes care of 95% of the media defects. An additional 0.2% of the sectors on the
cylinder to be spared on the last head provide up to 99% remapping. Allowing three or four
tracks for remapping should provide a defect-free media. Allocating this amount of disk
space for defect handling totals 2% of the media. Having two spares per track on the same
drive (a Fujitsu Eagle with 512-byte sectors) uses 4% of the media.

8.4 Multiple I/O Requests and Chaining

The 753 has two ways of speeding up multiple IOPB processing. One method allows the
driver to add IOPBs to the 753’s queue by the same procedure as starting the first IOPB. The
753 command queue stores up to 10 full IOPBs. The second method allows the driver to
chain IOPBs together, and then give the 753 a command-chain.

8.4.1 Multiple I/O Requests

The following procedure allows you to add IOPBs to the 753 queue:

1. AIOP must be clear. If it is not clear, wait; it normally clears within 100 microseconds
(see Sections 3.3.2 and 4.2.1).

2. Point the five IOPB address registers to the beginning of the IOPB (chain).
3. Write AIO.

8.4.2 Chaining

Each IOPB has a Chain Enable (CHEN) bit and a Next IOPB pointer. IOPBs can be chained
together by setting CHEN and pointing the Next IOPB pointer to the next IOPB ready for
execution. Each IOPB in the chain points to the next. Clearing CHEN in the last IOPB stops
the chain.

The next IOPB address is the physical, not the virtual, address.
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8.4.3 753 Operation

The 753 treats IOPBs the same, regardless of how they were added to the queue. Overlap
seeking functions only when enabled and the 753 is working with a queue or chain of IOPBs.

8.5 Error Recovery

The 753 may automatically retry errored operations. Two options are available: one involves
retrying drive fault and seek errors; the other involves the retry algorithms for ECC
recoveries. The Read and Write Controller Parameters commands enable these options.

8.5.1 Automatic Operation Retry

The 753 automatically retries an operation if the reason for the initial failure is a drive Sfault
or seek error. Setting ASR with a Write Controller Parameters command enables this option.

8.5.2 ECC Error Recovery

The ECC algorithms have a much better chance of recovery if the 753 retries the operation
before using the ECC. The 753 retries the Read operation once before applying the ECC if
RBC is set. Set RBC with a Write Controller Parameters command.

There are three options for applying the ECC. Using Mode 0, the 753 provides the driver
with the pattern and offset for correcting the actual error in memory. Mode 1 flags the error,
but does not stop the transfer and calculate any correction information. Mode 2 calculates
the correction information and applies it to the data in host memory.

8.5.3 Using the Error Recovery Options

Changing the appropriate controller parameter enables or disables the error recovery options.
Once set, the 753 applies the retries as requested. The 753 posts a completion code
indicating a recovery operation occurred. The driver applies the ECC in ECC Mode 0. If a
retry fails, the completion code reflects the fatal error.
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8.6 Maintenance Mode

Firmware supports a non-IOPB driven maintenance mode. It allows you to perform basic
testing within the 753 by setting control bits in the CSR and entering the desired test number
and data through the address registers. This firmware also provides a window through which
internal registers may be examined or modified.

8.6.1 Register Use in Maintenance Mode
The function code in the Test Number Register determines whether or not the 753 uses the

Input Data Byte and Output Data Byte Registers (see Table 8-1). Familiarize yourself with
the Control and Status Register before reading this section (see Section 3.3).

Table 8-1. Register Use in Maintenance Mode

_ Register  Description

Test Number or Function Code
Input Address Low

Input Address High

Input Data Byte (If Required)
Output Data Byte (If Required)
Control and Status Register
Fatal Error Register

W o 9N W=

8.6.2 Maintenance Mode Protocol

8.6.2.1 Executing a Maintenance Command or Entering the Maintenance Mode

First, setting the Maintenance Mode (MM) and AIO bits forces entry into the maintenance
kernel. The kernel initializes the CSR and poll mask and sets RIO; then clear RIO. The
kernel expects the Input Address Low Register to contain a maintenance test number or
function code for execution.
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8.6.2.1 Executing a Maintenance Command or Entering the Maintenance Mode
(continued)

Configure Busy and AIO for polling. Setting Busy and AIO selects the register image test;
clearing Busy returns control to the maintenance kernel. Setting AIO causes the maintenance
firmware to read and decode the command string from the Input Address Registers. After
successfully decoding the command string, the firmware echoes it (command, address, and
data) to the Output Address Registers and clears AIO. The 753 acknowledges receiving AIO
and executes the requested command. After completing the command, the 753 updates the
Output Address Registers with test-pertinent data and sets RIO. Setting RIO indicates the end
of firmware involvement; the contents of the Output Address Registers are valid. The
AIO/RIO protocol is identical to normal mode.

Since each test and its expected results are different in nature, the Output Address Registers
hold the test result information (address, data, etc.). Firmware sets RIO upon command
completion; it sets FERR if a failure occurs or if host software issues an illegal command.

8.6.2.2 Exiting the Maintenance Mode

To exit the maintenance mode, clear MM and RIO, and set AIO. This returns control to the
normal mode kernel. The 753 acknowledges by setting RIO.

8.6.2.3 Diagnostic Considerations

The Input/Output Address Register Verify is the first test the diagnostic should execute.
Firmware flags the power-up test failures by setting FERR. MM remains set. Firmware saves
the self test error numbers internally until it verifies the Input and Output Registers.

8.6.2.4 Register Test

You must enter the maintenance mode to invoke the register test. After firmware
acknowledges the request, you should set Busy. Busy remains set during this test.

You must enter the maintenance mode separately because the normal mode
firmware does not allow setting Busy (defined as RMM in maintenance mode).
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8.6.2.4 Register Test (continued)

Writing the Input Address Registers, and then AIO, signals firmware to copy the data to the
Output Address Registers. Firmware sets RIO after completing the copy; then host software
clears RIO. Clearing Busy exits this test and returns the 753 to maintenance mode.

8.6.2.5 Test Variables

Some of the internal tests require the address and data to perform their particular function.
On-board memory has space allocated for this data. These locations are loaded with default
values for initial use. However, you may alter these variables through the manual mode.

8.7 Multiprocessor Support

Several 753 options make multiprocessor environments easier to support: the programmable
interrupt vector, interrupt level, register address modifiers, and register busy semaphore.

8.7.1 Interrupts

Each IOPB specifies the interrupt level and vector for that command. In a multiprocessor
environment, each processor can have its own interrupt level and vector.

8.7.2 Register Busy Semaphore

Hardware supports the RBS bit. RBS allows multiple processors to share the registers without
colliding. The register access protocol involves reading the CSR. If RBS is clear, the host has
control of the register, and retains control until it clears RBS in the Control Register. If the
first read to the Status Register indicates that RBS is set, then another host has control of the
register and must wait until RBS clears.

The 753 sets RBS immediately after a host reads the CSR. If a host attempts a read, and RBS
is clear, then the 753 sets RBS; any successive reads by other hosts will see that RBS is set.
When the host using the registers finishes, it must clear RBS. Clearing RBS and setting AIO
can occur in the same register write. Clearing RBS without having control of the registers
violates the register protocol.
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8.7.3 Address Modifiers

You can use the address modifiers to assign each processor separate address space.

8.8 Command Optimization

Command optimization is the reordering of IOPBs in the 753’s command queue. The
reordering causes the 753 to enable elevator seeks and process several IOPBs within one
revolution. The 753 starts the first IOPB it receives, and then reorders IOPBs as they are
DMAed into the queue. COP is most effective when there are more than two IOPBs in the
753 queue.

The 753 places the IOPB in a position relative to the other IOPBs in its internal queue. Then
it tests the IOPBs and determines if any are contiguous on the disk. The 753 links any
contiguous IOPBs it finds, and executes them as one disk operation; it does not link the
DMA portion of the transfer.

The 753 first links the IOPBs with respect to an ascending cylinder order. If the 753 receives
an IOPB with a cylinder number lower than the current cylinder, it positions the IOPB at the
end of the queue in descending cylinder order. Conversely, if the 753 is operating in
descending cylinder order, it positions an IOPB with a cylinder number higher than the
current cylinder at the end of the queue in ascending cylinder order.

Command optimization is hard-coded in firmware; the COP bit in the Controller Parameters
IOPB cannot disable this feature.

8.9 Software Control

The 753 has many parameters that can be modified by software control. The parameters can
be set in bulk with three write parameters commands: Write Format Parameters, Write Drive
Parameters, and Write Controller Parameter.

8.9.1 Modifying a Single Parameter

The best method for modifying a single parameter involves executing a read parameters
command for the associated parameter block, modifying the single parameter, and then
writing the parameter block back to the 753, assuming the controller was previously set up.
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8.9.2 Modifying a Group of Parameters

Use the same method as in Section 8.9.1, or set all the parameters in the specific IOPB and
execute the appropriate write parameters command. For example, Fields 1 through 7 and
the interleave factor must be set to their appropriate values before issuing the Write Format
Parameters command. The 753 sets all parameters to the new values contained in the 1OPB.

8.9.3 Parameter Reference Point

When the 753 is all set, read the parameters and save the information for future use.

8.10 Scatter/Gather

Scatter/gather is used with standard Read and Write commands. In a scatter read, the 753
transfers the data to up to 32 blocks of memory. A gather write gathers data from up to 32
blocks of memory and writes it to the disk. Each memory block must have an even byte
count and have less than 64K bytes. The blocks may be scattered throughout memory.

8.10.1 Scatter/Gather Link List

You can determine the linked list length by multiplying the number of elements in the list by
8 (each element is 8-bytes long). All data addresses must have word boundaries and an even
byte count. For Read and Write operations, enter the number of elements in the linked list
into Byte 6, bits 3 through 7. A zero in this field indicates the linked list has 32 elements.

Table 8-2. Scatter/Gather Link List

| Link Number Byte  Description
1 00-01 Byte Count (Multiples of 2)
02 Reserved
03 Data Address Modifier
04-07 Data Address (Word Boundaries Only)
2 08-09 Byte Count
n XX
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8.10.1 Scatter/Gather Link List (continued)

Table 8-3. Link List Field Values

32
1 1
2 2
9 9
A 10
B 11
1E 30
1F 31

8.10.2 Setting Up a Scatter/Gather Transfer

The IOPB Data Address and Modifier bytes should now point to the start of the linked list.
The linked list length field should equal the total number of elements on the list.

Elements of memory descriptors comprise the linked list. Each element describes the starting
address and the length, in bytes, of the memory block. The sum of the byte count of all the
elements in the linked list must equal the sector count times the sector size in bytes.

The IOPB and linked list in Figure 8-11 illustrate a read transfer to 6 blocks of memory.
The sector size is 512-bytes per sector; we are transferring 3 sectors of information. The 753
transfers the first 16 data bytes from each sector to a separate data buffer. It scatters the bulk
of the data into memory as 3 blocks having 496 bytes each.

Set SGM and execute the IOPB in Figure 8-11.
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8.10.3 753 Operation

The 753 proceeds as if doing a normal read until it starts the data transfer into memory. The
contents of the linked list now controls the DMA processor; it gives the processor the byte
count and address for each element on the list. The processor takes the data out of the FIFO
and transfers it to memory as described in each element on the list.

7 6 s | 4 3 [ 2 [ 1] o P 00020H__Link List
oo{ erRs[DONE [ cHEN| sam Command Code = 12H 00-01 |BC=0010H
o1 Completion Code = OH 02-03 [DAM=0004H
02 o | sm | cse [wWRPT| DFLT] skem[oncL|DROY| = OH 04-05 | DAH=0000H
03 Internal Status = 0H 06-07 | DAL=1000H
04 Subfunction Code = 0H 00-01 | BC=01FOH
os| Fixo | 0 Unit = 02H 02-03 | DAM=0002H
06 Link List Length Interrupt Level = 30H 04-05 |DAH=0000H
07 Interrupt Vector = 0H 06-07 |DAL=2000H
08 Count High = 0H 00-01 |BC=0010H
09 Count Low = 03H 02-03 | DAM=0004H
0A Cylinder High = OH 04-05 |DAH=0000H
0B Cylinder Low = 02H 06-07 |DAL=1010H
oc Head = 01H 00-01 |BC=01FOH

02-03 | DAM=0002H

oD Sector = 04H 04-05 |DAH=0000H
0E 0 Data or Link Address Modifier = 02H 06-07 |DAL=2200H
OF 0 Next IOPB Address Modifier :l = 0H 00-01 |BC=0010H
10 Data or Link Address High = 0H 02-03 |DAM=0004H
1 Data or Link Address 3 = OH 04-05 | DAH=0000H
12 Data or Link Address = 0H 06-07 |DAL=1020H
13 Data or Link Address Low = 20H 00-01 |BC=01FOH
14 Next IOPB Address High = 0H 02-03 | DAM=0002H
15 Next IOPB Address = 0H 04-05 | DAH=0000H
16 Next IOPB Address =0H 06-07 | DAL=2400H
17 Next IOPB Address Low =0H

18 JOPB Checksum High = 0H

19 10PB Checksum Low =0H

1A Ecc Pattern Word High = 0H

18 ECC Pattern Word Low = 0H

1C Ecc Offset Word High = 0H

1D) Ecc Offset Word Low = 0H

Figure 8-11. Scatter/Gather Transfers
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8.11 IOPB DMA Throttle/Throttle Dead Time

The 753 always transfers IOPBs in word mode; it uses the last specified values for the throttle
and throttle dead time.

Host software can set the throttle dead time (TDT) field in the controller parameters IOPB.
This value defines the time that the 753 waits before attempting to regain control of the bus
between throttle bursts. There are four valid TDT values.

Table 8-4. Throttle Dead Time Values

0 microseconds

3.2 microseconds
6.4 microseconds
12.8 microseconds

W =Oo

8.12 IOPB Checksum

While debugging the driver, you may choose to append the checksum to the IOPB. The
checksum is the sum of IOPB Bytes 0 through 17, and is expressed as a 16-bit quantity. The
753 generates a checksum with the data from the IOPB and compares it to the appended
checksum; a miscompare causes a fatal error. If AUD and ICS are set, the 753 appends a
new checksum as it updates the IOPB. Clearing ICS disables the checksum.

8.13 Fixed/Removable Media

The 753 accesses any physical drive with fixed and removable media, like the CDC, CMD,
or LMD, as one logical unit. FIXD is clear for the removable media of Unit 0 and set for the
fixed media of Unit 0.
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8.13.1 Head Offset

The head offset refers to the bit(s) that must be set during a drive head select sequence to
select between the fixed and removable portions of the drive. Host software must specify a
head offset value for fixed/removable drives: one for the removable portion of the drive, and
one for the fixed portion. The offset value is a hexadecimal number that the 753 adds to the
head number. Two fixed/removable drives are the CDC Lark and CMD. The head offset
value for the removable portion of a CMD is zero; the head offset value for the fixed portion
is 10H. See the appropriate vendor manual for specific head offset values.

8.14 Read/Write Header, Header Verify, Data, and Data ECC

This maintenance command tests the controller and software driver. It simulates ECC errors
to verify the ECC is working. The operation includes reading a sector with its header into
memory, modifying the data, and then writing the sector back to the disk. The 753 does not
recalculate the ECC.

The data read back is either 12 or 14 bytes larger than the data sector size, depending on
EC32’s status. For example, given a 512-byte sector size, the 753 returns 524 bytes if EC32
is set, and 526 bytes if EC32 is clear. Table 8-5 shows the relationship between EC32’s
status and the returned data.

Table 8-5. EC32 vs. Returned Data

Bye  ECRClar  Bye  EC3iSet
0-3 Header* 0-3 Header*
4-7 Redundant Header* 4-7 Header ECC
8-(n+7) Data 8-(n+7) Data
(n+8)-(n+13) 48-bit ECC (n+8)-(n+11) 32-bit ECC

* Figure 8-6 through Figure 8-10 describe the header information

Rev. CI. August 15, 1989. 122



Xylogics Model 753 Disk Controller User’s Manual

8.14.1 Simulating an ECC Error

Simulating an ECC error involves reading a sector with a Read Header, Header Verify, Data,
and Data ECC command, changing a data byte or bit, and writing the sector back with a
Write Header, Header Verify, Data, and Data ECC command. Reading this sector with a
normal Read command should return an ECC error.

There are two common problems associated with simulating an ECC error. First, the
corrected data byte may be next to the one in error. Second, the data may not be serially
written to the disk as it appears on your terminal screen. Thus, a 2-bit error crossing a byte
boundary may not be correctable.

The 753 usually accesses memory in word or longword mode, but corrects data in ECC Mode
2 via byte transfers. Since some bus adapters reverse the byte addressing scheme within a
word, the 753 corrects the wrong data. The only solution for this situation is to either correct
the adapter or use ECC Mode 0.

The serial data is placed on the disk with bit 0 of each byte first. Table 8-6 shows a
simulated 2-bit error crossing byte boundaries. Since the 2 bits in error are really 15 bits
apart, they may be uncorrectable. This situation can only occur when testing because a 2-bit
adjacent error refers to 2 adjacent bits on the media.

Table 8-6. Simulated 2-Bit Error Crossing Byte Boundaries

Memory Data: 45 67
Serial Disk Data: 5 4 7 6
1010 0010 1110 0110

Memory Data: 44 E7

Serial Disk Data: 4 4 7 E
0010 0010 1110 0111
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8.15 Release on Request

When ROR is set, the 753 tests the VMEbus between each throttle for other pending bus
requests. If another request is pending, the 753 releases the bus. If there are no bus requests,
the 753 remains bus master. The throttle value determines how often the 753 tests the bus.
With higher throttle values, the 753 tests the bus less frequently. Lower throttle values slow
down the DMA.
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9

Interface Signals

9.0 Introduction

This section provides useful interface information for your 753 disk controller.

9.1 VMEbus Interface Signals

Used By
Mnemonic Conn. Pin 753 Description
A01 P1A 30 Y
A02 P1A 29 Y
A03 P1A 28 Y
A04 P1A 27 Y
A05 P1A 26 Y
A06 P1A 25 Y
A07 P1A 24 Y
A08 Pi1C 30 Y
A09 P1C 29 Y
A10 P1C 28 Y
All P1C 27 Y
Al12 P1C 26 Y
Al3 P1C 25 Y
Al4 PiC 24 Y
AlS P1C 23 Y Address Bus
Al6 P1C 22 Y
Al7 P1C 21 Y
Al8 PiC 20 Y
Al19 PiC 19 Y
A20 P1C 18 Y
A21 P1C 17 Y
A22 PiC 16 Y
A23 P1C 15 Y
A24 P2B 4 Y
A25 P2B 5 Y
A26 P2B 6 Y
A27 P2B 7 Y
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9.1 VMEbus Interface Signals (continued)

Mnemonic

A28
A29
A30
A31

AMO
AM1
AM?2
AM3
AM4
AMS

D00
D01
D02
D03
D04
DOS
D06
D07
D08
D09
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26

Conn.

P2B
P2B
P2B
P2B

P1B
P1B
P1B
P1B
P1A
P1C

P1A
P1A
P1A
P1A
P1A
P1A
P1A
P1A
P1C
P1C
P1C
P1C
P1C
P1C
P1C
P1C
P2B
P2B
P2B
P2B
P2B
P2B
P2B
P2B
P2B
P2B
P2B

Pin

8
9
10
11

16
17
18
19
23
14

—_ 00 ~1 O\ LA B W RN =00 NN B W =

4

16
17
18
19
20
21
23
24
25

Used By
783

<

o

D O I R B B R I S I T I e

Description

Address Bus

Address Modifier

Data Bus
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9.1 VMEDbus Interface Signals (continued)

Used By
Mnemonic onn. Pin 753 Description
D27 P2B 26 Y Data Bus
D28 P2B 27 Y
D29 P2B 28 Y
D30 P2B 29 Y
D31 P2B 30 Y
Strobes
AS* P1A 18 Y Address Strobe
DSO* P1A 13 Y Data Strobe Zero
DS1* P1A 12 Y Data Strobe One
DTACK* P1A 16 Y Data Transfer Ack.
Clocks
SERCLK P1B 21 N Serial Clock
SYSCLK P1A 10 N System Clock
DMA
BBSY* P1B 1 Y Bus Busy
BCLR* P1B 2 N Bus Clear
BERR* P1C 11 Y Bus Error
BGOIN* P1B 4 Y
BG1IN* PiB 6 Y Bus Grant In
BG2IN* P1B 8 Y
BG3IN* P1B 10 Y
BGOOUT* P1B 5 Y
BG1OUT* P1B 7 Y Bus Grant Out
BG20UT* P1B 9 Y
BG30UT* P1B 11 Y
BRO* P1B 12 Y
BR1* P1B 13 Y Bus Request
BR2* P1B 14 Y
BR3* P1B 15 Y
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9.1 VMEbus Interface Signals (continued)

Used By
Mnemonic Conn, Pin 153 Description
Interrupts
IRQ1* P1B 30 Y
IRQ2* P1B 29 Y
TRQ3* P1B 28 Y Interrupt Request Levels
TIRQ4* P1B 27 Y
IRQ5* P1B 26 Y
IRQ6* P1B 25 Y
TIRQ7* P1B 24 Y
IACK* P1A 20 Y Interrupt Acknowledge
IACKIN* P1A 21 Y Interrupt Acknowledge In
IACKOUT* P1A 22 Y Interrupt Acknowledge Out
Miscellaneous
ACFAIL* P1B 3 Y AC Failure
LWORD* PiC 13 Y Longword
RESERVED P2B N Reserved
SERDAT* P1B 22 N Serial Data
SYSFAIL* P1C 10 Y System Failure
SYSRESET* P1C 12 Y System Reset
WRITE* P1A 14 Y Write
Power
+5V P1A,B,C 32 Y +5 VDC
+5V P2B 1,13,32 Y +5 VDC
+5V STDBY P1B 31 N +5 VDC Standby
+12V P1C 31 N +12 VDC
-12v P1A 31 Y -12 VvDC
GND P1A 9,11,15,17,19 Y Signal Ground
GND P1B 20,23 Y Signal Ground
GND P2B 2,12,22,31 Y Signal Ground
GND P1C 9 Y Signal Ground
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9.2 Extended Storage Module Drive Interface

Several different pin-numbering systems define the SMD-E interface. Sections 9.2.1 and
9.2.2 list both CDC’s method and the 60- and 26-pin high-density method Xylogics uses.

9.2.1 Pin-numbering for the A Cable

Pin No. Pair from Pin No. Pair

Signal Name CDC SMD-E Spec. for 60-pin
UNIT SELECT TAG 22, 52 22, 52
UNIT SELECT 290 23, 53 23, 53
UNIT SELECT 2! 24, 54 24, 54
UNIT SELECT 22 26, 56 26, 56
UNIT SELECT 23/TAG § 27, 57 27, 57
TAG 1 1, 31 1, 31
TAG 2 2, 32 2, 32
TAG 3 3, 33 3,33
BIT 0, BUS OUT 4, 34 4, 34
BIT 1, BUS OUT 5, 35 5,35
BIT 2, BUS OUT 6, 36 6, 36
BIT 3, BUS OUT 7, 37 7, 37
BIT 4, BUS OUT 8, 38 8, 38
BIT 5, BUS OUT 9, 39 9, 39
BIT 6, BUS OUT 10, 40 10, 40
BIT 7, BUS OUT 11, 41 11, 41
BIT 8, BUS OUT 12, 42 12, 42
BIT 9, BUS OUT 13, 43 13, 43
OPEN CABLE DETECT 14, 44 14, 44
BIT 0, BUS IN (Unit Ready) 19, 49 19, 49
BIT 1, BUS IN (On-cylinder) 17, 47 17, 47
BIT 2, BUS IN (Seek Error) 16, 46 16, 46
BIT 3, BUS IN (Fault) 15, 45 15, 45
BIT 4, BUS IN (Write-protect) 28, 58 28, 58
BIT 5, BUS IN (Address Mark) 20, 50 20, 50
BIT 6, BUS IN (Index) 18, 48 18, 48
BIT 7, BUS IN (Sector Pulse) 25, 55 25, 55
PICK 29 29
HOLD 59 59
BUSY 21, 51 21, 51
TAG 4 (Bit 10) 30, 60 30, 60
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9.2.2 Pin-numbering for the B Cables

Pin No. Pair from Pin No. Pair
Signal Name CDC SMD-E Spec. for 26-pin
WRITE DATA 8, 20 8, 20
Ground 7 7
WRITE CLOCK 6, 19 6, 19
Ground 18 18
SERVO CLOCK 2, 14 2, 14
Ground 1 1
READ DATA 3, 16 3, 16
Ground 15 15
READ CLOCK 5, 17 5, 17
Ground 4 4
SEEK END 10, 23 10, 23
UNIT SELECTED 22,9 22,9
Ground 21 21
INDEX 12, 24 N/C
Ground 11 11
SECTOR 13, 26 N/C
Ground 25 25
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Index
Completion Code, convention, description, 73
Configuration, 10
A Control and Status Register, 20
Control Register, 21
Add IOPB, 21 Controller Parameters IOPB, 34
Address, Modifiers, 11 Controller Reset, 21
Address Selection, jumpers, 11 Controller Reset Active, 23
Addressing, extended cylinder, 17 Controller Type, codes, 39
AIO, 21 Count, 31
AIO Pending, 23 Count Sectors Executed, 27
AIOP, 23 CRBS, 22
AM, 20 CRIO, 22
Arbitration, parallel, 13 CRST, 21
ASR, 37 CSE, 27
AUD, 35 Customer Support, telephone numbers, 9
Auto-seek Retry, 37 Cylinder, 31
Auto-update, 35 Cylinder Sparing, 110
B D

DACF, 35

Data Buffering, 4

Data or Link Address Modifier, 32

Defect Map, determining defect location, for-

Backplane Jumpers, 15
Board Labels, revision control, 15
Bus Grant Lines, 12, 13

Bus Request Lines, 12 mat, reading the, 101103
Busy, 22 Defects, media, mapping, 4
Bytes Per Sector H/L, 45 DFLT, 27

Diagnostics, 18, 72
C Diodes, light emitting, 14
Disable ACFAIL, 35
Disable Read Ahead, 37
Disk Fault, 27
DMA, data transfer rate, dead time, 6

Cables, A, B, 17
CHEN, 26
Chain Enable, 26

Chaining Commands, 112 DMA Data Address, 33
Checksum, IOPB, 121 DONE, 26

Clear RBS, 22 Done, 26

Clear RIO, 22 DRA, 37

COP, 37 DRDY, 28

Command, 26 Drive Interface, data rate, 5
Command Optimization, 37, 117 Drive Parameters IOPB, 40
Commands, setting up, completing, 47 Drive Ready, 18, 28
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Index
Format Interleave, 106
Format Parameters IOPB, 43
Drive Reset, 54 Formatting, 103
Dyna-throttle, 6 G
E Gap Sizes, modifying, specifying, 103—105
EC32, 41 H

ECC Errors, simulating, 123
ECC Offset Word, 33

Handling Media Defects, 107

Handling Precautions, 9

ECC Pattern Word, 33 Head, 31
ECCM, 38 Head Offset, 41, 122
EDT, 36
Enable DMA Timeout, 36 |
EPROM, part number, release level, revision ICS, 35
level, 38—39 '

ERRS. 26 INTF, 44

’ INTL, 31

Error Correction Code, mode 0, mode 1, mode

2. 80 Interface Signals, 125—130
’ Interleave, factors, 44
Error Correction Mode, 38
_ ) Interrupt Level, 30—31
Error Detection, correction, 4 Interrupt Service Routine, 90

Error Recovery, 113 Interrupt Vector, 31

Error Summary, 26 IOPB, 25
length, 47
IOPB Address Modifiers, 20
F 10PB Address Registers, 20

I0PB Checksum, 33, 35

J

Fatal Error, 23
Fatal Error Codes, 81

Fatal Error Register, codes, 24

FERR, 23 Jumper Block JG, 13
FIXD, 30 Jumper Block JXX, 14
Field 1, 44
Field 2, 45 L
Field 3, 45 Link List Length, 31
Field 4, 45 LLL, 31
Field 6, 46
Field 7, 46 M
Fixed/Removable Media, 30 Maintenance Mode, 21, 22
head offset, 121 entering, protocol, register use, 114—116
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Index

lockout jumper, 13
Maintenance Mode Active, 23
Max Cylinder, 42
Max Head, 42
Max Sector, 42
Max Sector/Last Head, 41
MM, 21
MMA, 23

Multiprocessors, address modifiers, interrupts,
register busy semaphore, 116

N

Next IOPB Address, 33

Next IOPB Address Modifier, 32
No Operation (NOP), 48
Non-priveleged Request Mode, 36
NPRM, 36

)

ONCL, 28
On-cylinder, 28
oVvs, 37
Overlap Seek, 37

P

PALs, 14

Parameters, modifying, 117
Power, limits, 16
Power-up, 17

PROMs, 14

Programming Errors, fatal, hard, miscellaneous,
non-retryable, successfully recovered,
76—179

Programming Interface, 19

Pulses, index, sector, 17

R

RBC, 38

RBS, 23

Read Ahead, 4

Read Controller Parameters, 58
Read Data, 50

Read Defect Map, 70

Read Defect Map Extended, 71
Read Drive Parameters, 59
Read Drive Status Extended, 61
Read Format Parameters, 60

Read Header, Header Verify, Data, and Data
ECC, 69

Read Track Headers, 67
Register Busy Semaphore, 23
Register Maintenane Mode, 21
Register Protocol, 116

Register Test, in maintenance mode, 115
Release on Request, 36, 124
Remove IOPB, 23

Report Current Address, 51
Retry Before Correction, 38
RIO, 23

RMM, 21

ROR, 36

RSTA, 23

S

Scatter/Gather, 4, 49, 118—120
Scatter/Gather Mode, 26

Sector, 32
slip, runt, 16

Sector Slip, 108—110

Sectors Per Track, 16, 42

Seek and Report Current Address, 52
Seek Error, 28

Self Test, 13, 17

SGM, 26

SKER, 27
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Index

Slipped Revolution, 27

SMD-E Interface Signals, 129

Spare Sectors, allocating, 103

SR, 27

Standard IOPB, 25

Start Seek and Report Completion Immed., 53
Status Bytes, 1, 2, 3, 27—28

Status LEDs, 4

Status Register, 22

Subfunction, 28

Subfunction Codes, classes, definitions, 28

T

TDT, 36

Throttle
dead time, 36, 121
values, 38

TMOD, 35
Track Remapping, 111
Transfer Mode, 35

Tutorial, programming, 83—100

U

UNIT, 30

Unit, 30

Unit Number, 30
Unit Select, 16

\'

Verify Data, 68
VMEbus Interface Signals, 125—129

W

WRPT, 27

Write Controller Parameters, 55
Write Data, 49

Write Defect Map, 65

Write Defect Map Extended, 66
Write Drive Parameters, 56
Write Format, 63

Write Format Parameters, 57

Write Header, Header Verify, Data, and Data
ECC, 64

Write Track Headers, 62
Write—protect, 27
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Manual Evaluation Form

Please help us produce quality documentation by filling out this form. No envelope is
needed, just fold this page, stamp, and return. Thank you.

I rate this manual’s: Excellent Good Fair Poor
Accuracy g O O O
Completeness O | O O
Clarity | W O O
Organization O O O W
Figures (usefulness) O ] ] [
Tables (usefulness) O O O g
Index O O Ol O
Page layout O O | O

What I like best about this manual is

What I like least about this manual is

I found the following errors in this manual:

Page Description

Additional comments or suggestions for improving this manual:

Name/Title:
Company:
Address:

Phone:
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