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1.0

l.1

l.1.1

SECTION 1: SPECIFICATIONS

GENERAL

The Xylogics Model 751 Disk Controller accommodates up to two SMD-E
interface disk drives to VMEbusl systems.

USING THIS MANUAL

This manual provides two Software Reference Cards for iast
reference of the IOPB structure and codes (See insert). Section 2
describes how to install and test the 751; Section 3 describes the
751 registers; Section 4 describes the IOPBs; and Section 5
describes the 751 commands. Section 6 describes error processing;
Section 7 is a programming tutorial; Section 8 explains the 751's
special functions; Section 9 describes the 751 theory of operation;
and Section 10 includes maintenance aides.

Ak {ati
This manual uses the following mnemonics:

AFE Alternate Field Enable
AIO Add New IOPB

AIOP AIO Pending

AIOR AIO Response Time

AM Address Modifier

ASR Automatic Seek Retry
AUD Auto-update

BHT Black Hole Transfer
C450 450-Compatible Format
CHEN Chain Enable

CRIO Clear Remove IOPB
oP Command Optimization
CRBS Clear Register Busy
CTYP Controller Type

DFLT Drive Fault

DMA Direct Memory Access
DPB Dual Port Busy

DRDY Drive Ready

EC32 32-Bit ECC

ECC Error Correction Code
ECQOM Error Correction Mode
EDT Enable DMA Timeout
ERRS Error Summary

ESD Embedded Servo Drive

1. VMEbus is a trademark of the VMEbus International Trade Association.
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1.1.1 Abbreviations (continued)

FERR Fatal Error
FIFO First In/First Out Buffer
FIXD Fixed/Removable Media

H Notation For Numerical Values Expressed in Hexadecimal

HDP Hold Dual Port

ICs IOPB Checksum

IEC Interrupt At End Of Chain
IOPB Input/Output Parameter Block
MMA Maintenance Mode Active
MM Maintenance Mode

NPRM Non-privileged Register Mode
ONCL On—cylinder

ovs Overlap Seek Enable

PNUM Prom Number

PRIO Priority IOPB

PSEL Priority Select

RBC Retry Before Correction
RBS Register Busy Semaphore
RIO Remove IOPB

RMM Register Maintenance Mode
ROR Release On Request

SGM Scatter/Gather Mode

SKER Seek Error

DT Throttle Dead Time

THRO Throttle

™OD Transfer Mode

WRPT Write-protect

ZLR Zero Latency Reads

1.2 DESIGN RELIABILITY

Xylogics implements the following features to minimize

likelihood of product failure:

o Design for worst case voltage and temperature.

o Extensive evaluation testing.

o Low parts count through extensive use of custom LSI.

o Buffer parity for continuous error checking.

o Low-stress design on all components.,

o All components burned-in.

0 One card; resides in backplane or expansion chassis.
o Controller is power-cycled under thermal stress during

test.

Rev. A, July 23, 1986 2
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1.3

1.4

1.5

1.6

Rev. A.

PHYSICAL

PACKAGING -- The 751 completely resides on one printed circuit
board.

DIMENSIONS — The 751 is a 2 by 2 Eurocard standard; it measures
9.2-inches high by 6.3-inches deep (233.35 mm by 160 mm). The 751
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 — Xylogics offers the 751 with an optional front
panel.

CONNECTORS — The SMD connectors are on the edge of the board
facing out; they protrude through the optional face plate. The
optional straight connectors do not protrude the face plate.

ENVIRONMENTAL

The 751 environmental requirements are 0 - 550 C, with a maximum
relative humidity of 90% (without condensation). Air flow across
the board must maintain a maximum temperature differential of 70 C
to prevent hot spots.

ELECTRICAL

POWER — The 751 uses 4.1 amperes at +5 volts DC (VDC), and 0.5
amperes at -12 VDC. The -5 volts for the differential transceivers
is derived on-board.

TOLERANCE — Voltages must be within plus or minus five percent

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

SYSTEM RELATED SPECIFICATIONS

DATA BUFFERING — The 751 has a FIFO buffer that is 8K-bytes long
and incorporates parity error detection. 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 buffer.

MULTIPLE IOPBs ON A SINGLE REVOLUTION -- The 751 can execute
multiple IOPBs on a single revolution. For example, if four IOPBs
for four sectors on the same head and cylinder are chained, the 751
can transfer the sectors into the buffer on a single revolution,
and transfer each one out to the correct memory location.

July 23, 1986 3
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1.6

Rev. A.

SYSTEM RELATED SPECIFICATIONS (continued)

PRIORITY IOPBs — The 751 executes priority IOPBs over all IOPBs in
its command queue, except for the one in process.

FORMAT — The 751 Format command formats a specified number of
tracks. Use the Read/Write Track Headers commands to incorporate
custom interleaving schemes. Standard interleaving is 1l:1; 2:1 to
15:1 interleaving is software programmable.

MEDIA DEFECTS — The 751 has several methods for remapping bad
blocks. One method leaves spare sectors on each track that can be
slipped with Read/MWrite Track Headers commands. An alternate
method has the spare sectors on the last part of the maximum track.
The 751 also remaps entire tracks. This lessens the total number
of spare sectors required with minimal affect on 751 performance.

READ DEFECT MAP FEATURE — The 751 can read the manufacturer's
defect information directly from the disk.

STATUS LEDs — The 751 implements two status LEDs. L1 (BSY)
indicates the controller is active; L2 (ERR) indicates the on-board
diagnostics did not complete successfully, or a fatal error
occurred.

SCATTER/GATHER — The 751 supports Scatter/Gather on Read and Write
commands. The controller can gather data from various memory
locations and transfer it to the buffer 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,
software issues 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 751 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 32-bit ECC detects an error burst up to 22-bits long, and
corrects error bursts up to 1ll-bits long, assuring data integrity.
The 48-bit ECC detects an error burst up to 28-bits long, and
corrects error bursts up to 1l4-bits long.

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 — The 751 supports overlap seeks. When overlap
seeks are enabled, the 751 may have both drives smultaneously
seeking to the appropriate cylinders.

ELEVATOR SEEKS — When elevator seeks are enabled, the 751 reorders

commands in ascending and then descending cylinder order to get the
best throughput from the disk subsystem.
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1.6 SYSTEM RELATED SPECIFICATIONS (continued)

ZERO LATENCY READS — When the head arrives over the cylinder, the
751 reads the first sectors it finds that are included in the IOPB;
it transfers the data to its own buffer and then out to the correct
memory location. The controller finishes the track transfer when
the initial sectors arrive under the head.

BLACK HOLE TRANSFERS — The 751 may transfer all the DMA data into
the same bus address without incrementing the address at each DMA.

SOFTWARE SUPPORT — Sample software driver supplied for use in
UNIX2 based systems (source included).

1.7 DISK DRIVE RELATED SPECIFICATIONS

PHYSICALL DRIVE INTERFACE — The 751 supports the Extended SMD
Interface ([SMD-E]; See the Control Data Corporation (CDC)
64712402, Revision A, and Fujitsu B03P-4760-01013).

INTERFACE DATA RATE AND STANDARD INTERLEAVE FACTOR — The 751
supports a maximum disk data rate of 2.4 Megabytes Per Second
(MBS). The 751 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 is allocated enough bus time to transfer the data).

MIXED DATA RATES — The 751 mixes drives with different data rates
(i.e., 1.2 MBS, mixed with 1.8 MBS, or mixed with 2.4 MBS drives).

EMBEDDED SERVO DRIVES — The 751 supports embedded servo drives.,

NUMBER OF DISK DRIVES — The 751 supports up to two SMD disk
drives.

DISK SECTOR FORMAT — The 751 sector format includes a header field
separated from a data field by a splice area.

HEADER FORMAT — Header contains sector, head, cylinder address,
and header ECC or a redundant header.

CABLING — Standard SMD flat cabling; SMD compatible.
DUAL PORT — The 751 supports dual port drives.

2. UNIX is a trademark of AT&T.
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1.8

VMEbus RELATED SPECIFICATIONS
TRANSFER MODE — Direct Memory Access (DMA).

DMA THROTTLE COONTROL —— Each time the 751 becomes bus master, it
executes DMA transfers to or from the buffer up to the max throttle
limit or the number of bytes/spaces available in the buffer.

DMA DATA TRANSFER RATE — The 751 transfers data at a rate of up to
10 MBS; this rate requires Longword mode transfers and system
memory that responds within 200 nanoseconds.

DMA DEAD TIME — The 751 supports a programmable throttle dead time
between throttle bursts. This prevents the 751 from taking over
the bus and allows time for other DMA devices to access the bus.

DATA TRANSFER LIMIT — Data transfer length, from 1 to 65,535
sectors with a single IOPB.

BUS COMPATIBILITY — The 751 is compatible with the standard
VMEbus.

ADDRESSING CAPABILITY — The 751 supports Master A32, and Slave
Al6, as per the VMEbus Specification Manual. As a slave, the 751
responds to Address Modifiers 29H and 2DH (software programmable).

DATA WIDTH — The 751 supports D16 and D32 as per the VMEbus
Specification Manual. The 751 transfers one byte, one word, or a
byte and a word until the transfer aligns with a word or longword
boundary.

RELEASE ON REQUEST — Software programmable; the 751 releases the
bus at the request of other peripheral devices.

RELFASE WHEN DONE — The 751 releases the bus after each bus
access.

BUS REQUEST LEVELS — The 751 supports four bus request levels.

'EARLY RELEASE OF BUS BUSY/ — The 751 does not support early

release of Bus Busy/.

INTERRUPT PRIORITY — Software programmable interrupt level and
vector.

CONTROLLER I/O PARAMETER BLOCK (IOPB) LENGTH — 30 bytes.

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

DIAGNOSTIC SUPPORT — Comprehensive set of stand-alone diagnostics
written in 'C' are available.

Rev. A, July 23, 1986 6
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1.9

1.9.1

1.10

SOFIWARE RELATED SPECIFICATIONS

SOFIWARE INTERFACE — The 751 supports a high level software
interface that allows host software to use the same method to add
IOPBs to a chain while the controller is busy or while it is free,

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 751 returns the fatal error codes in this 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 to be
performed. The software driver sets up the IOPB in memory, sends
the IOPB address to the VME Address Registers, and sets the AIO
bit. After the 751 receives the IOPB address it resets AIO. The
751 then performs the IOPB function 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 resets RIO.

Software may add IOPBs to the queue, providing AIO is reset, by
writing the IOPB address to the address registers and setting AIO
(regardless of the 751's busy status).

PROGRAMMABLE FEATURES

o Software Controlled Interrupt or Polled Operations.

o) Software Programmable DMA Parameters.

o Software Programmable Drive Size Parameters (Including
Sector Size).

o Software Programmable Sector Interleaving — Standard 1l:l.
o Software Controlled Register Response.

o Software Controlled Transfer Retry/Correction.

Rev., A. July 23, 1986 7
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2.0

2.1
2.1.1

2.1.2

2.1.3

2.1.4

Rev. A.

SECTION 2: INSTALLING AND TESTING THE 751

GENERAL

Section 2 describes how to unpack, configure, install, and test
your 751 controller.

UNPACKING AND INSPECTION

Inspect the Shipping Carton

Inspect the carton for possible shipping damage. If you determine
there is damage, do not unpack the unit. Notify Xylogics and the
freight carrier immediately.

If no damage is visible, carefully unpack the 751. Save the carton
and other packing material for possible later use.

Contents

The 751 is a single printed circuit board. Optional items include
a manual and/or software on a floppy diskette, or 1/2-inch magnetic

tamo

If any items are missing or damaged, please contact Xylogics at one
of the following telephone numbers.

United States: (617) 272-8140
United Kingdom (Slough): 44-753-78921

Handling Precautions

Observing proper handling precautions minimizes the risk of
damaging the 751 with electrostatic discharge. When transporting
the 751, use an antistatic bag, antistatic bin, or the original
shipping carton and packing material. Personnel handling the 751

should observe proper grounding methods including, but not limited
to, wrist bands, heel straps, and antistatic mats.

The 751 has a non-volatile memory circuit that employs a lithium
battery (at location E8). Do not expose this device to excessive
heat (greater than 1250 C) as it may ignite or explode.

Inspect the 751

Inspect the 751 for socketed parts that may have loosened during
shipment. Make sure all parts are firmly seated in their sockets.
If any parts need reinsertion, observe proper orientation.

July 23, 1986 8
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CONFIGURING THE 751

2.2
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You can configure the 751 with several jumper options.

following subsections describe these options.
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2.2.1

2.2.2

Rev. A.

14380 » @

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 751 respond to a 0 on that address line; removing
a jumper makes the 751 respond to a 1. Connect the jumper between
similar pin numbers on each block. (The 751 uses bits 1 through 3
to determine which register is being accessed.) The 751 is an Al6
Slave, and responds to address modifier 02DH, and optionally 029H.

O 6 0 6 ¢ 0 6 ©© ¢ ¢ o o
JA F E D C B A 9 8 7 6 5 4
® 6 6 ¢ ® ¢ ¢ 6 o o o o

* These two pins are test points, not address jumpers

FIGURE 2-2. BASE ADDRESS JUMPER BLOCK

Screen Label —> F E D C B A 9 8 7 6 5 4
Address:

0100 I I I I I I IO I I I I
0800 I I I I O I I I I I I 1I
EE40* 0O 0 01 0O 001 I 0111
EES80 0O 001 0 0 01I 0 I 11

O=0ut; I=1In;
* Standard Factory Configuration

TABLE 2-1. BASE ADDRESS SELECTION

Bus Request and Bus Grant Lines

The 751 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 751 drives one Bus Request line
according to the jumper scheme you choose., The arbiter drives the
four Bus Grant In lines: BGOIN* through BG3IN*., If the 751
receives a Bus Grant, and is not requesting the bus, it passes the
grant by driving the appropriate Bus Grant Out line:  BGOOUT*
through BG30UT*, '

July 23, 1986 10
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2.2.2

2.2.3

2.3

Bus Request and Bus Grant Lines (continued):

Select a request level by jumpering one Bus Request (BRO* 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 0
(Figure 2-3A shows the jumper blocks as they actually appear on the
board; 2-3B is labeled for this example): jumper JBl to JB5; then
jumper JC1 to JC5, and JD1 to JD5. Jumper the remaining Grant
levels from JC6 to JD2, JC7 to JD3, and JC8 to JD4. Factory
configuration: Bus Request Level 3.

NOTE

Some VME processors only support Bus Request Level 3.

e.,0/0,0|0,0 === =T 1a

0 0 0

010/0:0/00 diid Ddid Bl 0

‘2. .2. ‘2‘ 2‘6.2.6._‘?6. 1

0:0/0:0|/0:0 o 00 &9 8 2
o 0o ST & 3

BR OUT IN

L BG —I JB JC JD

Figure 2-3A. Actual Board Layout Figure 2-3B. Sample Jumpering Scheme

FIGURE 2-3. JUMPERING BUS REQUEST AND BUS GRANT LEVELS

If you are usirg the 751 in paral arbitration, and the Bus Grant
Out lines must isolated from the next slot's Bus Grant In lines,
j tween JC 5-8 and -4 (See Figure 2-3B).

FORMAT PARAMETERS AND MAINTENANCE MODE LOCKOUT JUMPER

When jumper JE 1-2- is ”removed, you may only modify format field
lengths for fields 5 and 5A, and you may only execute the
diagnostic portion of the Maintenance mode. :

When jumper JE 1-2 is installed, you may set all format parameters
and have unrestricted use of the Maintenance mode.

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

Rev. A, July 23, 1986 11
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2.4 SELF TEST DISABLE

When jumper JE 3-4 is installed, the 751 does not execute the Self
Test on power-up.

2.5 PROMS AND PALS
LOCATION PART NUMBER TYPE
Ccl 180-002-098 EPROM
K3 181-001-015 PAL
L3 181-001-016 PAL
Q 181-000-017 PAL
D2 181-000-018 PAL

TABLE 2-2, PROM / PAL PART NUMBER AND LOCATION

2.6 LIGHT EMITTING DIODES

The 751 has two light emitting diodes (LEDs). Il (BSY) is the Busy
LED (it is located closest to the printed circuit board). L2 (ERR)
is the Error LED (it straddles Ll). When L2 is on, SYSFAIL is
asserted on the VMEbus.

2.7 BOARD LABELS / REVISION CONTROL

All Xylogics controllers use various revision control labels. This
information is important when discussing configuration issues with
us, Please familiarize yourself with your board revision levels
before contacting us.

751-001-01
Product | I
Configuration ____| | Revision Level

FIGURE 2-4. SAMPLE PART NUMBER

2.8 PREPARING THE COMPUTER SYSTEM FOR INSTALLATION

The backplane of your system must provide a VMEbus slot for the
751. '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 751.

Rev. A. July 23, 1986 12
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2.8.1

2.8.2

2.803

2.9

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 751. :

Card Cage Slot

The card cage must have a slot at the proper DMA priority available
for the 751. The 751 uses DMA to transfer data and IOPBs.
Placement of the 751 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 751 to DMA enough data to keep up with
the disk; consider this when choosing a slot. If the 751 does not
get a high enough priority, then its DMA falls behind what the disk
requires, and it has to wait until the next revolution before
continuing the transfer. If the 751 priority is high, it gets
enough DMA time, but other boards having insufficient buffers may
starve from lack of DMA time. The priorities must be balanced for
your system to work properly.

Power Considerations

The 751 affects the power consumption of the entire computer
system, The 751 uses +5 volts for logic and -12 volts to provide
-5 volts to power the differential drivers/receivers for the SMD
interface. Be sure the power supplies can handle the entire power
load. Readjust the voltages AFTER plugging in the 751. A power
supply that is just adequate may cause intermittent and unusual
problems due to noise generated by occasionally going into
overcurrent protection.

Limits: +5 volts (4.75 to 5.25 volts) at 4.1 amps;
-12 volts (-11.4 to -12.6 volts) at 0.5 amps.

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 751. This entails setting up
such parameters as the Unit Select, number of sectors per track,
and ensuring the sector and index pulses are provided on the "A"
cable, Consult the drive manual for the exact method of
configuring your drive,

Rev. A. July 23, 1986 13
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2,9.1  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
751 accesses drives with Unit Numbers ranging from 0 through 7.
Set the first drive to Unit 0.

2.9.2 Number of Sectors Per Track

Switches on one of the drive's internal circuit cards usually
select the number of sectors per track. The 751 standard format
uses 88-bytes of overhead per sector., This is a nominal number
derived from the defaults set at the factory. See Section 8.3 for
a more detailed description.

If you are using the sector slip feature, the number of sectors
available to the program is the total number of physical sectors on
the drive less the spares (See Section 8.1 for more information on
media defect mapping).

Most disk drives have a runt sector (a very small sector at the end
of the disk). The 751 requires all sectors except the runt to be
formatted. The minimum runt size is six bytes,

2.9.3 Sector and Index Pulses

Both the "A" (Control) cable and the "B" (Radial) cable can provide
the sector and index pulses. Disk vendors usually provide drives
with sector and index on the "A" cable. The 751 requires the "A"
cable to carry sector and index.

2.9.4 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 Extended Cylinder bits (Bit 10). The 751 supports both
options; configure the drive for its intended use.

2.9.5  Extended Qyvlinder Addressing

There are two methods for addressing cylinders beyond 1023.
Xylogics supports the method that uses the Spare lines on the "A"
cable as cylinder address bit 10. (The 751 does not support the
alternate method of using the upper bits of the common interface
bus and Tag 2 [Head Tag].)

Rev. A. July 23, 1986 14



XYLOGICS

2.10
2.10.1

2.10.2
2.10.2.1

2.10.2.2

2.10.2.3

2.10.2.4
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751 Disk Controller User's Manual

INSTALL AND CABLE THE 751

Install the 731

Place the 751 into the computer card cage; make sure it is firmly
seated. Be careful not to dislodge any socketed ICs. Situate the
disk drive and connect it to its power source.

Cable the Subsystem
Connect the "A" Cable (Control)

Install the "A" cable, observing "pin 1" markings on both ends.
This cable connects to the 60-pin connector on the 751, and to the
"A" cable connector on the drive. Use the "in" connector on the
drive if there are two 60-pin connectors marked "in" and "out".
The other connector should have a terminator, or the terminator
should be built into the drive. Disable one of the ports if the
drive is dual ported. (Only cable one disk drive for the initial
system check. You can connect additional disk drives later.)

Connect The "B" Cable (Radial)

Install a "B" cable (26-pin cable) from any "B" cable port on the
751 to the appropriate connector on the disk drive. The 751's "B"
cable ports are not keyed to the logical disk drive unit number
(i.e., Drive 0 can connect to Port 1 of the 751). When installing
this cable, make sure the black stripe on the shielded cable lines
up with the "pin 1" markings on the controller and drive.

Mechanical Restraint
Make sure the "A" and "B" cables are mechanically restrained at

both ends to prevent them from accidentally disconnecting. Using
"pull tabs" on the cables greatly reduces connector damage.

Disk Drive Grounds

Install a ground braid wire between the ground terminal on the disk
drive(s) and the computer system ground.

INITIAL TESTS

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

July 23, 1986 15
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2.11.1

2.11.2

2.12

2.13

2.13.1

Power-up and Self Test

The 751 initiates a self test upon power-up. The Error LED (L2)
lights for a moment, and then goes off. If L2 remains on, and the
Fatal Error Register indicates an IRAM Checksum error, then you
need to load good parameters into the IRAM., Otherwise, if L2
remains on, 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.

NOTE

Check the power supply voltages to ensure they are within
limits (4.75 to 5.25 volts, and -11.4 to -12.6 volts).

Drive Ready

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

DIAGNOSTICS
When you run your diagnostics:

o Format the disk with either a diagnostic or format
program.

o Run a full pass of your diagnostic (or determine that the system
is working properly.

o Cable and test any additional drives (See Section 2.13).

CABLING MULTIPLE DRIVES
If you are using multiple drives, make sure the "A" and "B" cables

are properly connected; observe the "pin 1" markings on both the
cables and the drives.

Terminator

Remove the terminator from the drive currently connected to the
controller. Install the terminator in the last drive in the chain
(See Figure 2-5).
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2.13.2

2.13.3

2.13.4

"A" Cable (Daisy-chain)

Connect the "A" cable directly from the first drive in the chain to
the 751; connect the second drive to the first drive (for example,
the 751 connects to Drive 0; Drive 0 connects to Drive 1. (Be
careful; do not reverse the cables) Terminate the "A" cable at the
last drive in the chain., The "A" cable's maximum total length is
100 feet (See Figure 2-5).

"B" Cable (Radial)

The "B" cables connect directly from each drive to a "B" cable port
on the 751. A "B" cable may be up to 50-feet long (See Section
2,10.2.2).

Unit Select

If you are daisy-chaining drives, assign each drive a unique Unit
Select number. The 751 accesses drives with Unit Numbers from 0
through 7.

— A Cabie

Drive 0

751 Controller |— B Cable —I I—:

—
~ A Cable

[ BCabIe—l 1 Drive 1

B

-+ Terminator
Frame Ground

FIGURE 2-5. CABLING MULTIPLE DRIVES
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3.0

3.1

3.2

SECTION 3: THE 751 RBGISTERS

GENERAL

The 751 programming interface is based on the use of seven,
one-byte long, I/O registers. The bus address jumpers define the
base address of the register set. Table 3-1 lists the registers
along with the address offset from the base address. The 751
responds to either bytes or 16-bit words; when it responds to
words, only 8 bits are valid.

The registers have one function when read, and another when
written, The following subsections detail their definitions.

REGISTER OFFSET

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 -

lw oo RV-TL N NE, OV ]

TABLE 3-1. RBGISTER OFFSETS

IOPB ADDRESS REGISTERS

The first four registers define the 32-bit address of an IOPB or
IOPB chain. When these registers are written, the 751 interprets
it as the address of the IOPB or IOPB chain to be executed. When
read, and the Remove IOPB (RIO) bit is set, the registers point to
the IOPB or IOPB chain just completed by the 751.

The protocol for reading and writing this address register is
defined by the use of the Add IOPB (AIO) and Remove IOPB (RIO) bits
in the Control and Status Register (See Section 3.3).

IOPB ADDRESS MODIFIER / PRIORITY IOPB REGISTER

This register defines the IOPB address modifier, (Address
modifiers are used for many purposes, such as memory mapping,
privilege levels, and addressing range. Please consult the VMEbus
Specification Manual for more information on address modifiers and
their use.) This register also specifies whether an IOPB has

Rev. A, July 23, 1986 18
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3.2 IOPB ADDRESS MODIFIER / PRIORITY IOPB REGISTER (continued)

priority over the current set of IOPBs in the 751 command queue.
Section 3.3 defines the protocol for reading and writing this
register.

PRIORITY IOPB REGISTER

71615141312 111]0]

PRIORITY IOPB REQUEST __ | |
RESERVED |
ADDRESS MODIFIER

BIT MNEMONIC DESCRIPTION

7 PRIO PRIORITY IOPB REQUEST - When set, the IOPB, or
IOPB chain, precedes all others (except the one in
process) in the command queue.

6 RESERVED.
5-0 AM ADDRESS MODIFIER - Most systems use the standard
AM code of 3D. See the VMEbus Specification
Manual.
3.3 CONTRCOL AND STATUS REGISTER

When written, this register provides the host with control of the
751 operation; when read, it provides the host with 751 status
information. Section 3.3.1 defines the bits in this register when
written; Section 3.3.2 defines the bits when read.

3.3.1  Control Register (Write)
CONTROL REGISTER (Write)
17161514 1312111]10]

| |
REGISTER MAINTENANCE MODE ([
RESERVED |
ENABLE MAINTENANCE MODE |
RESERVED

ADD IOPB
CLEAR RIO
CLEAR RBS

Rev. A. July 23, 1986 19
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3.3.1 Control Register (Write) (continued)

BIT MNEMONIC  DESCRIPTION

7 RMM
6

5 MM
4

3 CRST
2 AIO

Rev. A, July 23, 1986

REGISTER MAINTENANCE MODE - When RMM and MM are
set, the values previously written in all the

registers (except the CSR) are echoed back.
RESERVED.

ENABLE MAINTENANCE MODE - Setting MM and AIO
places the 751 in Maintenance mode. This mode
supports a different Register protocol and is used
as a diagnostic tool. Section 8 outlines the
Maintenance mode.

RESERVED.

QONTROLLER RESET - This bit signals the 751
microprocessor to perform a "soft" reset; it
deselects (releases dual port) all the drives,
stops the DMA and Disk Sequencers (potentially
during sector transfers), and cancels any IOPBs in
the queue. When the Controller Reset completes,
the 751 resets the CSR to zero., CRST does not
initiate a Power-up Self Test.

NOTE

A Controller Reset takes up to
one secord to complete,

ADD IOPB - The host sets AIO to indicate that the
751 should execute the IOPB (chain) at the address
pointed to by the IOPB Address and Address
Modifier Registers. Essentially, AIO commands the
751 to begin executing a new IOPB (chain). As
soon as the host asserts this bit, the 751 asserts
the AIO Pending (AIOP) bit in the Status Register;
this indicates that the 751 has received the AIO
signal but has not yet processed the address of
the new chain. AIOP is negated in the Status
Register after the 751 internally stores the new
(chain) address. The 751 can store up to 47 IOPB
addresses in this manner. Reasserting AIO if AIOP
is asserted in the Status Register violates the
Register protocol.
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3.3.1  Control Register (Write) (continued)

BIT MNEMONIC  DESCRIPTION

1 CRIO

CLEAR RIO - The host sets CRIO to clear RIO in the
Status Register. Typically, the host sets CRIO
after it reads the address of a completed IOPB
chain from the IOPB Address and Modifier
Registers. Clearing RIO enables the 751 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
Status Register violates the Register protocol.

CLEAR RBS - The host sets the Clear Register Busy
(CRBS) bit to clear the RBS bit in the Status
Register. Clearing RBS effectively releases the
registers for use by another host (See Section
8.8.2). (CRBS 1is only relevant in a
multiprocessor enviromment.)

3.3.2  Status Register (Read)

BUSY

STATUS REGISTER (Read)

l716151413121]1]0 |

FATAL ERROR

MAINTENANCE MODE ACTIVE

RESERVED

OONTROLLER RESET ACTIVE

AIO PENDING

REMOVE IOPB

RBEGISTER BUSY SEMAPHORE

BIT MNEMONIC DESCRIPTION

7 BUSY

Rev. A. July 23, 1986

BUSY - The 751 is executing IOPBs. The 751 sets
BUSY when it clears AIOP to acknowledge the first
IOPB address; 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). This bit is redefined when the 751 is in
Maintenance mode (See Section 8.6).
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3.3.2  Status Register (Read) (continued)

BIT MNEMONIC DESCRIPTION

6 FERR
5 MMA
4

3 RSTA
2 AIOP
1 RIO
0 RBS

Rev. A. July 23, 1986

FATAL ERROR - The 751 detected a fatal hardware
error (a fatal error asserts SYSFAIL). A
Controller Reset clears this bit. The Fatal Error
Register contains more specific information. The
751 asserts FERR under the following conditions:

(1) Maintenance Mode Test Failure;

(2) Power-up Self Test Failure;

(3) IOPB Checksum Miscompare;

(4) 1IOPB DMA Fatal;

(5) IOPB Address Alignment Error;

(6) Firmware Error;

(7) Illegal Maintenance Mode Test Number; and
(8) ACFAIL Asserted.

MAINTENANCE MODE ACTIVE - When set, the 751 is in
Maintenance mode (See Section 8.6).

RESERVED.

CONTROLLER RESET ACTIVE - The host set Controller
Reset in the Control Register and the 751 is
currently resetting itself.

AIO PENDING - When set, AIO has been set in the
Control Register, but the 751 has not acknowledged
its receipt. When clear, AIO may be set again.

REMOVE IOPB - The 751 sets RIO after completing an
IOPB, or a chain of IOPBs, and placing the address
in the 1IOPB Address and Address Modifier
Registers.

After the host reads the address and modifier, it
must clear RIO by writing Clear RIO (CRIO) in the
Control Register.

RBEGISTER BUSY SEMAPHORE - RBS provides a means of
allowing multiple hosts to share access to the 751
registers without simultaneous access (See Section
8.8.2). (RBS is only relevant in a multiprocessor
enviromment.)

22



XYLOGICS 751 Disk Controller User's Manual

3.4 FATAL ERROR REGISTER

If a fatal error occurs, the 751 returns the appropriate Completion
Code in this register. Table 3-2 lists the fatal error codes;
Section 6.5 describes them.

QODE  DESCRIPTION

EO IRAM Checksum Failure

El IRAM Self Test Failure

E2 EPROM Checksum Failure

E3 Maintenance Test 3 Failure (DSKCEL RAM)

E4 Maintenance Test 4 Failure (Header Shift Register)
E5 Maintenance Test 5 Failure (VMEDMA Registers)

E6 Maintenance Test 6 Failure (REGCEL Chip)

E7 Maintenance Test 7 Failure (Buffer Parity)

E8 Maintenance Test 8 Failure (Disk FIFO)
E9-EF Reserved

F0 IOPB Checksum Miscompare

Fl IOPB DMA Fatal

F2 IOPB Address Alignment Error

F3 Firmware Error

F5 Illegal Maintenance Mode Test Number
F6 ACFAIL Asserted

TABLE 3-2. FATAL ERROR CODES
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4.0

4.1

GENERAL

The Input/Output Parameter Block (IOPB) passes messages between the
software passes the type of transfer, disk

address, data address, and count to the 751; the 751 returns the
transfer status and possibly the ending addresses upon command
This section begins with the standard IOPB for most

data transfer commands and follows with variations of the IOPB.

751 and host software:

completion.

SECTION 4: IOPB DESCRIPTION

STANDARD IOFB

The 751 uses the standard IOPB for data transfer commands and same

general purpose commands.

STANDARD IOPB

6 5 4 3 | 2 1 | 0
= [corman]

[ .COMPLETION CODE |

B

(opa] | | [ Tweet) [ [orir) | (Skery | [oncy | [oroy)

|INTERNAL STATUS ]

| SUBFUNCTION CCDE I
[Fx0] | [ror] | [Psed] | | o

| LINK LIST LENGTH | [INTERRUPT LEVEL]

[INTERRUPT VECTOR |

COUNT HIGH

| COUNT Low]

CYLINDER HIGH

CYLINDER LOW

SECTOR

I DATA OR LINK ADDRESS MODIFIER l

0
| o [NEXT 10PB ADDRESS MODIFIER ]

[DATA OR LINK ADDRESS HIGH |

DATA OR LINK ADDRESS

{DATA OR LINK ADDRESS |

[pATA OR LINK ADDRESS Low]

[NEXT 10PB ADDRESS HIGH]

[NEXT 10PB ADDRESS |

[NEXT 10PB ADDRESS |

[NEXT 10PB ADDRESS LOW]

[10PB CHECKSUM HIGH]

10PB CHECKSUM LOW
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4.1.1  IOPB Byte 0 (Command)

ERROR SUMMARY

DONE

CHAIN ENABLE

SCATTER/GATHER
COMMAND

BIT  MNEMONIC  DESCRIPTION

7 ERRS
6 DONE
5 CHEN
4 SGM
3-0 coMM

ERROR SUMMARY - ERRS is only valid if DONE is
set. When set, a hard or soft error occurred
during IOPB processing. When clear, the 751
successfully completed the IOPB.

NOTE

Clear DONE and ERRS before
executing an IOPB.

DONE - When set, the IOPB is complete; if
chained, software may remove the IOPB fram the
chain and reuse it.

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 to another IOPB. If CHEN and IEC
are set, the 751 returns the whole chain with
one RIO; if CHEN is set and IEC is clear, the
751 returns one IOPB at a time.

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 751
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 only valid for standard reads and writes. '

COMMAND ~ See Table 4-2.

4,1.2  IOPB Byte 1 (Status Byte 1)

After the 751 executes the IOPB, it sets DONE and posts a
Campletion Code in this byte. Completion Codes are only valid if

Rev., A. July 23, 1986
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4.1.2 IOPB Byte 1 (Status Byte 1) (continued)

DONE is set.
other value indicates an error occurred (See Section 6).

A code of 0x indicates a successful completion; any

4,1.3 JOPB Byte 2 (Status Byte 2)
IOPB Byte 2 is the Disk Status byte; it is only valid if DONE is

set.

DUAL PORT BUSY
SLIPPED REVOLUTION
COUNT SECTORS EXECUTED

WRITE~-PROTECT

DISK FAULT
SEEK ERROR
ON-CYLINDER
DRIVE READY

BIT MNEMONIC

7

Byte 2 (excluding bits 5 and 6) is read from the drive
selected by this IOPB.

716151413 12[111]0
|

DPB

SR

CSE

DFLT

DRDY

Rev, A. July 23, 1986

DESCRIPTION

DUAL PORT BUSY - Sets if the selected port in
a dual ported drive is busy.

SLIPPED REVOLUTION -~ Sets if the 751 is
unable to DMA enough data to keep up with the
disk; it waits until the sector comes around
on the next revolution.

COUNT SECTORS EXECUTED - Sets if the current
sector count is invalid and the 751 has to
recount the sectors.

WRITE-PROTECT - Sets if the selected drive is
write-protected.

DISK FAULT - Sets if a fault condition exists
in the selected drive.

SEEK ERROR - Sets if sofware selects a
cylinder higher than the drive maximum, or a
seek does not complete within 500
milliseconds.

ON-CYLINDER - The 751 sets ONCL when the
selected drive is on—cylinder.

DRIVE READY - The 751 sets DRDY when the last
drive selected is ready.
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4.1.4 JIOPB Byte 3 (Status Byte 3)

IOPB Byte 3 is reserved. It reflects the 751's internal status and
may be a nomzero value.

4.1.5 JOPB 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 (i.e., 772, 712,
751, etc.), or specific to a particular controller (See Table 4-1).

The 751 combines standard Command Codes with Subfunction Codes to
execute commands. The IOPB Command Code and Subfunction Code
fields define the required operation. Table 4-2 lists the 751
Command and Subfunction Codes.

SUBFUNCTION QODES (HEX) CLASS
00-1F GENERIC TO ALL
20-3F Generic Tape
40-5F 772-sSpecific
60-7F Reserved
80-9F Generic Disk
AD-AF 751-Specific
BO-BF 712-Specific
CO-FF Reserved

TABLE 4-1. SUBFUNCTION OODE CLASSES

CODE  COMMAND SUBFUNCTTON DESCRIPTION
0 NOP 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
Campletion Immediately
4 DRIVE RESET 00 Drive Reset
5 WRITE PARAMETERS 00 ’ Write Controller Prmtrs.
80 Write Drive Parameters
81 Write Format Parameters

TABLE 4-2. 751 COMMAND/SUBFUNCTION CODES
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4.1.5

4.1.6

Rev. A,

IOPB Bvte 4 (Subfunction) (continued)

QODE  QOMMAND SUBFUNCTTON DESCRIPTION

6 READ PARAMETERS 00 Read Controller Prmtrs.
80 Read Drive Parameters
81 Read Format Parameters
AD Read Drive Status

Extended

7 EXTENDED WRITE 80 Write Track Headers
81 Write Track Format
82 Write Header, Header

Verify, Data, and Data ECC

AD 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

AF RESERVED
TABLE 4-2. 751 COMMAND/SUBFUNCTION CODES (continued)

JOPB Byte 5 (Unit)

716151413 12111]0]

FIXED/REMOVABLE MEDIA __ | | | |
RELEASE DUAL PORT I
PRIORITY SELECT I
BLACK HOLE TRANSFER |
RESERVED ~
UNIT NUMBER

BIT  MNEMONIC  DESCRIPTION

7 FIXD FIXED/REMOVABLE MEDIA - When set, the 751 is
accessing the fixed media portion of a disk
drive., When clear, the 751 is accessing the
removable media portion of a drive. This bit
allows you to treat a fixed/removable drive as
two separate disk drives. See Section 8.16.
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4.1.6 IOPB Byte 5 (Unit) (continued)

BIT  MNEMONIC  DESCRIPTION

6 RDP RELEASE DUAL PORT - This bit is specifically
used with dual ported disk drives. When set,
the 751 releases the disk drive's port when it
completes a command., When clear, the 751 does
not release the disk drive's port when it
completes a command. See Section 8.19.

5 PSEL PRIORITY SELECT - When set, it forces the
selection of a dual port drive. See Section
8.19.

4 BHT BLACK HOLE TRANSFER — When set, the 751 does not

increment the bus address during a data
transfer; IOPB transfers occur normally. When
clear, the 751 does increment the bus address.

3 RESERVED.
2-0 UNIT UNIT NUMBER - This value specifies the Unit

Number of the attached drive to which the
transfer is directed (in the range of 0 to 7).

4.1.7 JOPB Bvte 6 (Interrupt Level)

7161514132110

LINK LIST LENGTH Y T RSN RN Y A I
INTERRUPT LEVEL [

BIT  MNEMONIC  DESCRIPTION

7-3  LLL LINK LIST LENGTH — Bits 3-7 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 INTERRUPT LEVEL - The 751 uses these bits as the
VMEbus hardware interrupt level when it
completes the IOPB. The 751 will not interrupt
if bits 0 through 2 are clear.

NOTE

Depending on the command, Bytes 6 through 13 have
different definitions (See Sections 4.2 through 4.4).
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4.1.8

4.1.9

4.1.10

4.1.11

4.1.12

4.1.13

IOPB Byte 7 (Interrupt Vector)
IOPB Byte 7 determines the interrupt vector that the 751 uses upon

command completion. This byte is not valid if the interrupt level
is zero,

IOPB Bytes 8 and 9 (Count)

Byte 8 is Count High; Byte 9 is Count Low. These bytes specify the
number of sectors to be transferred in a data transfer IOPB. The
Format command uses this count to determine the number of tracks to
format.

IOPB Bytes A and B (Cylinder)

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

JOPB Byte C (Head)

IOPB Byte C specifies the starting head number for a transfer.

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

IOPB Bvte E (Data or Link Address Modifier)

I71615141312]1110]

RESERVED N Y T O TR I I
DATA OR LINK ADDRESS MODIFIER T

BIT DESCRIPTION
7-6 RESERVED.

5-0 DATA OR LINK ADDRESS MODIFIER - If SGM is set, bits 0
through 5 specify the Link List Address Modifier; if SGM is
clear, this field specifies the Data Address Modifier. The
751 uses these modifiers to complete the address.
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4.1.14

4.1.15

4.1.16

4.1.17

JOPB Byte F (Next IOPB Address Modifier)

716 15141312]1]0]|

PRIORITY IOPB [ IS (R N A N
RESERVED I A R N N
NEXT IOPB ADDRESS MODIFIER I N N A

BIT  MNEMONIC  DESCRIPTION

7 PRIO PRIORITY IOPB - If PRIO was set in the Address
Modifier Register when AIO was set, setting PRIO
in Byte F indicates that this is a priority

IOEB.
6 RESERVED.
5-0 NEXT IOPB ADDRESS MODIFIER - The Next IOPB

Address Modifier, along with the Next IOPB
Address, point to the next IOPB in the chain.

JOPB 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 751 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.)

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 751 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.)

IOPB Bytes 18 and 19 (IOPB Checksum)

Byte 18 is IOPB Checksum High; Byte 19 is IOPB Checksum Low. The
751 calculates the checksum by adding the IOPB bytes. See Section
8.15.
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4.1.18

4.1.19

4.2

JIOPB Bytes 1A and 1B (ECC Pattern Word)

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

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

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).

CONTRCLLER PARAMETERS IOPB
This IOPB sets and reads various controller parameters. The 751

uses the standard IOPB, but redefines bits in Bytes 8, 9, A, B,
and E.

CONTROLLER PARAMETERS

7 6 S 4 3 2 1 (]
o 8 0 e

_—
[CoMPLET ION CODE |
oz | 0P8 | | [cse] |[wreT] | [oFT] | [Sker] | |

INTERNAL STATUS
04 : [SUBFUNCTION CODE |

0s 0 UNIT
[INTERRUPT LEVEL

INTERRUPT VECTOR

J[NPRH]I [aior ]
0

ElE

09 .
o | 298] | [CoP) [ZR] [ mec] ]
o
]
0

N [ConTRoLLER TvPe ]
[NEXT 10P5 ADDRESS MODIF IER ]
o
. [PROM PART NUMBER LOW |
12 L———WON
N
e [NEXT 10PB ADDRESS HIGH |
s [NEXT 10PB ADDRESS ]

[NEXT 10PB ADDRESS |

" [NEXT 10PB ADDRESS LOW ]
18 [10PB CHECKSUM HIGH]

19 [10PB CHECKSUM LOW ]

0

07 Ve

08 [TMoo] %?
0
[1ec]

4

o
-
e
(=]
—

Rev. A, July 23, 1986 32



XYLOGICS 751 Disk Controller User's Manual

4,2.1 IOPB Byte 8 (Controller Parameters A)

AUTO-UPDATE

1716151413 12]1]0]
[

TRANSFER MODE

RESERVED

IOPB (HECKSUM

ENABLE DMA TIMEQUT

NON-PRIVILEGED REGISTER MODE

AIO RESPONSE TIME

I
I
I
I
I
I
I

BIT  MNEMONIC  DESCRIPTION

7 AUD
6 TMOD
5

4 ICs

Rev. A. July 23, 1986

AUTO-UPDATE - When set, the 751 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 751 only
updates the IOPB if an error occurs. The values
are then set up so that host software can tell
the 751 to continue (the values should point to
the sector in error, the correct remaining
sector count, and proper data address).

TRANSFER MODE - When set, the 751 executes data
transfers in Longword mode. When clear, it
executes transfers in Word mode. (IOPB
transfers are always in Word mode.) If a
transfer starts on an improper address boundary,
the 751 first transfers a byte and/or a word, as
necessary to align boundaries, and continues the
transfer in the selected mode. The 751 may end
the transfer with a byte and/or word.

RESERVED,

IOPB CHECKSUM - When set, the 751 reads the
IOPB, compares the checksum it generated during
the read with the checksum the software driver
appended to the IOPB. The 751 also updates the
Checksum bytes in any IOPB if AUD is set.
Clearing ICS disables this feature. See Section
8.15.

NOTE
Since this feature adds 50 microseconds

to each transfer, it effects the 751's
performance,

33



XYLOGICS 751 Disk Controller User's Manual

4.2.1 IOPB Byte 8 (Controller Parameters A) (continued)

BIT  MNEMONIC  DESCRIPTION

3 EDT
2 NPRM
1-0 AIOR

ENABLE DMA TIMEQUT - When set, the 751 enables a
DMA bus error timer. When clear, the 751 relies
on the VMEbus transfer timer.

NON-PRIVILEGED REGISTER MODE - When set, the 751
responds to address modifiers 2DH and 29H. When
clear, the 751 only responds to 2DH. (See the
VMEbus Specification Manual for more information
on address modifiers.)

AIO RESPONSE TIME - These bits respond to the
four values that indicate the maximum AIO
response time. This is the time from setting
AIO to the time the 751 clears it. The shorter
the response time, the greater the 751 overhead.

VALUE IIME
00 100 us (Factory Default)
01 75 us
02 62 us
03 50 us

TABLE 4-3. AIO RESPONSE TIMES

4.2.2 JIOPB Byte 9 (Controller Parameters B)

THROTTLE DEAD TIME
RESERVED

716151413 12(111]0]]
— 1

RELEASE ON REQUEST
RESERVED

BIT  MNEMONIC
7-6 DT

Rev. A. July 23, 1986

DESCRIPTION

THROTTLE DEAD TIME - TDT selects one of four
minimum time periods that determines the time
the 751 remains off the bus between throttle
bursts (See Section 8.12).

RESERVED.
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4.2.2

4.2.3

Rev. A.

JOPB Byte 9 (Controller Parameters B) (continued)

BIT  MNEMONIC  DESCRIPTION

4 ROR

3-0

RELEASE ON REQUEST - When set, the 751 releases
the bus at the request of other bus masters;
otherwise, it continues with the next throttle
burst. The 751 monitors the bus request lines
and releases bus busy only if another bus
request is pending. It completes its specified
throttle burst before releasing the bus due to a
pending request. When clear, the 751 releases
the bus at the end of each throttle burst and
rearbitrates if more data transfers are pending.
See Section 8.22.

RESERVED.

IOPB Byte A (Controller Parameters C)

ENABLE OVERLAP SEEKS | I I
COMMAND OPTIMIZATION I
INTERRUPT AT END OF CHAIN I
AUTOMATIC SEEK RETRY |
ZERO LATENCY READ ENABLE
RETRY BEFORE CORRECTION
ERROR CORRECTION MODE

1716151413 12]11]10]]

BIT  MNEMONIC  DESCRIPTION

7 ovs
6 Qop
5 IEC

July 23, 1986

ENABLE OVERLAP SEEKS - When set, the 751
initiates overlap seeks if more than one drive
is present, When clear, the controller does not
initiate Overlap Seek operations.

COMMAND OPTIMIZATION - When set, the 751
initiates elevator seeks and command
optimization. See Section 8.9.

INTERRUPT AT END OF CHAIN - When set, the 751
returns all IOPB chains with one RIO and one
interrupt; it does not relink or unlink IOPBs.
The RIO address of a completed chain is the
address of the first IOPB in the chain.
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4.2.3 IOPB Byte A (Controller Parameters C) (continued)

BIT  MNEMONIC  DESCRIPTION

5 IEC
4 ASR
3 ZLR
2 RBC
1-0 ECOM

INTERRUPT AT END OF CHAIN (continued) - The 751
also uses the interrupt level and vector of the
first IOPB in the chain. Clearing IEC disables
this feature. See Section 8.21.

NOTE

Do not set or clear IEC while the 751
is processing an IOPB chain.

AUTOMATIC SEEK RETRY - When set, the 751 resets
the drive, seeks to the commanded cylinder and
retries the transfer up to two times on any of
the following errors: Seek Error, Header
Error/Cylinder, Header Error/Head, Drive Not
On—cylinder, and Drive Faulted.

ZERO LATENCY READ - When set, zero latency reads
are enabled; when clear, zero latency reads are
disabled. See Section 8.7.

RETRY BEFORE QORRECTION - When set, the 751
retries the operation once on an ECC error
without calculating the error syndrome. If an
error occurs, on the second try, the 751 reverts
to the specified Error Correction mode.

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 flags 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 751 becomes bus
master. The throttle value determines the maximum DMA burst length
for both data and IOPB DMA transfers. Each bit position represents
a binary weight, allowing a throttle from 1 to 256. See Table 4-4.

Rev. A, July 23, 1986
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4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

Rev. A.

JOPB Byte B (Controller Parameters D) (continued)

VALUE WEIGHT
0 256
1 1
2 2
3 3
255 255

TABLE 4-4. THROTTLE VALUES

JOPB Byte E (Controller Type)

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

CONTROLLER ~  QODE (H)

712 12 (ESDI Disk Controller)
751 51 (SMD Controller)
772 72 (Pertec Tape Controller)

TABLE 4-5. OONTROLLER TYPE CODES

JOPB Bytes 10 and 11 (EPROM Part Number)

The 751 returns a portion of the EPROM part number on a Read
Controller Parameters command. The 4 nibbles in these 2 bytes
refer to the part number's last 4 digits., For example, if the part
number is 180-002-098, Byte 10 holds 20H and Byte 11 holds 98H.

IOPB Byte 12 (Revision)

This byte contains the revision level of the EPROM plugged into the
board (0O=Unreleased Prototype, 1=A, 2=B, etc.).

JIOPB Byte 13 (Subrevision)

This byte contains the subrevision level of the EPROM plugged into
the board. Any value other than zero indicates that the microcode
is an unreleased version available for testing purposes
(O=Released, 1=1, 2=2, etc.).
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4.3 DRIVE PARAMETERS IOPB
DRIVE PARAMETERS
7 6 5 4 3 | 2 _L 1 | o
00 [Done] | [CHEN] 0 [ CorMHAND |
o1 [[COMPLETION CODE |
oz | [0P8] | (R | [cse) | [wewt]] [oeiv] | [SKer] | (owce) | [owov] |
s
04 y [SUBFUNCTION CODE |
os | [F¥0] | [ROP] | [PSEL] 0 [ONIT]
06 0 Eg_z_]l 0 [INTERRUPT LEVEL |
07 [INTERRUPT VECTOR |
o
oA
o8 [MAX CYLINDER LOW]
o
o
i
o | PRIGT] o |
10 0
1 0
12 0
13 _______.____.____0
‘e [NEXT 10PB ADDRESS HIGH]
s [NEXT 10PB ADDRESS |
6 [NEXT 10PB ADDPESS |
" [NEXT 10PB ADDRESS LOW]
8 [10PB CHECKSUM HIGH]
19 [10PB CHECKSUM LOW ]

4.3.1 JOPB Byte 6 (Drive Parameters)

ALTERNATE FIELD ENABLE ____ |
RESERVED
450-COMPATIBLE MODE |
32-BIT ERROR CORRECTION CODE
RESERVED
INTERRUPT LEVEL
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4.3.1 IOPB Byte 6 (Drive Parameters) (continued)

BIT  MNEMONIC  DESCRIPTION

7 AFE
6

5 C450
4 EC32
3

2-0

Rev., A, July 23, 1986

ALTERNATE FIELD ENABLE - When set, the 751 uses
Field 5A to determine sector size. When clear,
it uses Field 5. See Section 8.3.2.

NOTE

Using AFE, C450, and EC32 in different
modes on the two connecting disks will
have a detrimental effect on the disk
subsystem's performance. The 751 must
modify the DSKCEL code each time it
switches drives.

RESERVED.

450-COMPATIBLE MODE - When set, the 751 reads
and writes 450-compatible format disks. The
format is compatible with disks having less than
64-sectors per track. The 751 ignores the Drive
Type field in the 450 header; it does not format
in 450-Caompatible mode. CA50 does not override
the format parameters set in the 751. (See the
note below bit 7.)

NOTE

C450 only allows word boundary
transfers since it swaps data bytes as
DMAed to memory.

32-BIT ECC — When set, the 751 uses a 32-bit ECC
on the header and data. When clear, it uses a
redundant header check, and a 48-bit data ECC.
BEC32 must be set when using the 450-compatible
mode. (See the note below bit 7.)

RESERVED.
INTERRUPT LEVEL - Bits 0 through 2 are the
VMEbus Interrupt Level bits., The 751 does not

interrupt if the interrupt level is set to zero.
See Section 4.1.7.
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4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

IOPB Byte 8 (Max Sector/Last Head)

IOPB Byte 8 specifies the max sector value on the last head for use
in cylinder sparing (this value is zero-based). Bytes ODH and 08H
must be equal if cylinder sparing is not used. See Section 8.1.2.

IOPB Byte 9 (Head Offset)

IOPB Byte 9 specifies the drive's head offset value. Use zero for
non-fixed/removable drives. Section 8.16 explains using the head
offset to access fixed/removable drives.,

IOPB 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.

IOPB Byte C (Max Head)

IOPB Byte C specifies the drive's max head value. This value is
zero-based.,

IOPB Byte D (Max Sector)

IOPB Byte D specifies the drive's max sector value. This value is
zero-based., See Section 8.1.

JOPB Bvte E (Sectors Per Track)

IOPB Byte E returns the number of sectors per track (the 751
determines this value by counting the sector pulses from the drive)
on a Read Drive Parameters command. This is the actual number of
sectors; it has not been modified to be zero-based. This value
does not include runts.

The Format command uses this count to determine the number of
sectors to format. 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

FOR

MAT PARAMETERS

S

3 2

o

6

[CHEN]

4 |
=

| COMPLETION CODE |

| -

[ [0

bOPB

[orcT] | [SkER] | [oncr] | [orov]

INTERNAL STATUS

[SUBFUNCT ION CODE |

[Fixo] |

INTERLEAVE

[INTERRUPT LEVEL ]

o
| o

[INTERRUPT VECTOR ]

[FIELD ll

FIELD 2

FIELD 4

[FIELD 5 HIGH |

FIELD S LOW

0

0

[PrI0] |

INEXT |0PB ADDRESS MODIFIER |

[FIELD 5 ALT. HIGH |

[FIELD 5 ALT. LOW |

INEXT 10PB ADDRESS HIGHI

[NEXT 10PB ADDRESS |

[NEXT 10PB ADPRESS |

[NEXT 10PB ADDRESS LOW ]

10PB CHECKSUM HIGH

[10PB CHECKSUM LOW ]

4.4.1 JOPB Byte 6 (Interleave)

INTERLEAVE FACTOR

|71615141312]111]0 ]
1

INTERRUPT LEVEL
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4.4.1

4.4.2

§...>

4.4.3
(O

4.4.4

J7)

IOPB Byte 6 (Interleave) (continued)

BIT  MNEMONIC  DESCRIPTION

7-4 INTF INTERLEAVE FACTOR - The 751 uses INTF during
Format operations. For 1l:1 interleaving, the
interleave factor is zero, The interleave
factor for other ratios is (n+l):1, where n is
the interleave factor.

INTERLEAVE FACTOR  RATIO
BITS 7-4
0 1:1
1 2:1
2 3:1
F 16:1

TABLE 4-6. 751 INTERLEAVE FACTORS

3-0 INTL INTERRUPT LEVEL - See Section 4.1.7.

IOPB Byte 8 (Field 1)

Field 1 is the number of bytes from one byte after the index or
sector pulse to when the 751 enables the Read Gate for headers;
this value must be larger than one. (Xylogics recommends using
one.) '

IOPB Byte 9 (Field 2)

Field 2 is the number of bytes from when the 751 enables the Read
Gate to when it starts looking for the Header Sync byte; this value
must be larger than one. (Xylogics recommends OAH.)

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 larger than two. (Xylogics
recommends 1BH.)
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4.4.5

4.4.6

L)%

4.4.7

16

4.4.8

<

4.4.9

/9/)1"‘-

Rev. A,

JIOPB 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 two. (Xylogics
recommends 14H.,)

NOTE

Field 4 is actually four bits longer than this byte
specifies. The 751 uses the extra four bits to test for a
successful header compare and header verify.

IOPB Bytes C and D (Field 5 High/Low)

Byte C specifies Field 5 High; Byte D specifies Field 5 Low. The
sector size (in bytes) must be larger than 254, even, and smaller
than 4098. (Xylogics ships units set to 200H.)

IOPB Byte 10 (Field 6)

Field 6 is the number of bytes from enabling Read Gate to when the
751 starts looking for data sync; this value must be larger than
one. (Xylogics recommends 02H.)

IOPB Byte 11 (Field 7)

Field 7 is the number of bytes the Write Gate remains on after the
Data ECC; this value must be greater than or equal to one.
(Xylogics recommends three,)

IOPB Bytes 12 and 13 (Alternate Field 5 High/Low)

Byte 12 specifies Alternate Field 5 High; Byte 13 specifies
Alternate Field 5 Low. This field defines the number of data bytes
per sector when AFE is set for this unit; see Section 4.4.6 for
limits, See Section 8.18. (Xylogics ships units set to 400H.)
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5.0

5.0.1

5.0.2

SECTION 5: COMMANDS

GENERAL

Each disk command begins a new page. An IOPB diagram follows each
command description. The diagrams are highlighted to indicate
which fields the 751 absolutely requires for command execution,
which fields are optional for the cammand, and which bytes return
after execution.

Each 751 IOPB is 30-bytes long. Reserving all 30 bytes for each
IOPB maintains IOPB integrity. Generally, all caommands use Bytes 0
through 19H (Bytes 1AH through 1DH are reserved).

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 the Command, Unit, and Interrupt
Level fields to contain valid information. The Interrupt Vector
field must be valid if the Interrupt Level is not zero.

Campleting The Command

After the 751 completes the command, it updates IOPB Bytes 0
through 3 with ERRS, DONE, a Campletion Code, and an internal
status. The 751 only updates the entire IOPB if Auto-update (AUD)
is enabled, an error occurs, or if Read Parameters or Read Extended
Status commands are executed. If AUD is set, and no errors occur,
the 751 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/from memory, the 751 updates the data and disk addresses to
point to the last address plus one of the transfer. See Table 5-1.

STIATUS ACTION
AUD Clear/No Error 751 updates Bytes 0-3 with ERRS, DONE,
Occurs Campletion Code, and internal status

AUD Set/No Error Occurs 751 updates the entire IOPB
AUD Clear/Error Occurs 751 updates the entire IOPB
AUD Clear/A Read 751 updates the entire IOPB
Parameters or Read

Extended Status
Command is Executed

TABLE 5-1. 751 COMMAND COMPLETION
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5.1 NO OPERATION

The No Operation (NOP) command is a diagnostic tool. The 751 reads
the IOPB and marks it complete.

NOP

7 6 5 a4 | 2 1| o
oo [TERRSTCONE T CreN ] [5ert=0] //////AT;;?HIA&DE@SE’:E 7
_COHPLET|ON CODE TFF
DPB [SR| CSE WRPT Tr orLT |l{{H1Fsker ]{l{{{oncL][[[|{{ orov
INTERNAL STATUS Il

04 7/ ////////////// :SUBFUNCTION CODE 100'/ //
06 [LINK LIST LENGTH ] INTERRUPT LEVEL
rﬁfﬁﬁﬁ'ﬁw“'&'f‘é‘ﬁ'}
0 [COUNT HIGH]

0 [CouNT Low]

oa [CYLINDER HIGH]
o5 CYLINDER LOW]

oc

|
[DATA OR LINK ADDRESS MODIFIER |

10 IDATA OR LINK ADDRESS HIGH

[DATA OR LINK ADDRESS |

12 lDATA OR LINK ADDRESS
13 [DATA OR LINK ADDRESS LOWI

Returned
Value

V////////A E:f:ixr::ution
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5.2 WRITE DATA

The 751, after reading and decoding the IOPB, positions the disk
drive heads at the target cylinder; it then reads in the data from
host memory (indicated by the IOPB) and writes the data
contiguously to the disk's sequential sectors.

Write Data has two IOPB formats: Normal and Scatter/Gather. A
Normal IOPB specifies one contiguous block of host memory to write
to the disk. A Gather Write IOPB specifies up to 32 different
blocks of host memory to be placed in contiguous sectors on the
disk (See Section 8.11).

The 751 stores IOPBs in a command queue that holds up to fourteen
full IOPBs. This queue allows the 751 to optimize the commands for
both elevator/overlap seeks and processing multiple IOPBs per
revolution (See Section 8.9).

WRITE DATA

7 6 5 4 3 2 1

| o
oo LlIErrs ([ oone b CHEN A/{S6M Wgonnﬁ%)“coosf W,

"COMPLETION CODE
SRR .- :=!ll|l||||| H LT X T T - a
DPE SR CSE WRPT W iDFLTI SKER onCcL({[[l[oroy
(OFLT) il
INTERNAL STATUS ]

03 I

7

04 j///g/////////////// [SUBFUNCTION CODE = 00777777/

[INTERRUPT VECTOR |
7///[COUNT HIGHT, %
00 L AN 000
w [ A8 ie

o AR
oo L A R 7

DATA OR LINK ADDRESS MODIFIER
NEXT 10PB ADDRESS MODIFIER

UNIT
INTERRUPT LEVEL

DATA OR LINK ADDRESS HIGH 7

ZZZ y - va -

v 2 ASTA R I aRESs 772
2 AR (KA Ress

% i " i Returned
Y, ?Efgffunon 32213223” m]]]]]m[ﬂ]mm Value
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5.3

READ DATA

The 751, after reading and decoding the IOPB, positions the disk
drive heads at the target cylinder, then reads the disk data
indicated by the IOPB, and writes the data in host memory.

Read Data has two IOPB formats: Normal and Scatter/Gather. A
Normal IOPB specifies one contiguous block of host memory that is
used to place the data from the disk. A Scatter Read IOPB
specifies up to 32 different blocks of host memory where the disk
data will be placed (See Section 8.11).

The 751 stores IOPBs in a command queue that holds up to fourteen
full IOPBs. This queue allows the 751 to optimize the commands for
both elevator/overlap seeks and processing multiple IOPBs per
revolution (See Section 8.9).

READ DATA
7 6 5 4 I E f 1 1 0

oo NERRS IO TIACREN Y Tssn A COMMAND CODE = 217/,
o (Ul I T
0 'ngt'Jl SR ICSE SKER |11l [{[ONCL DRDY
i intesnac statos [T
7 JASUBFUNCTION CODE = 00 7777777777777/
05 1 Roe ] PeeL et i

i " [inierRoPT VECTOR]
w 22277 A80csieq77777 """
70

INTERRUPT LEVEL

7

0 AW owy 7 )
w 222777 A8k wiedl 7777777
o0 Y AR oWl
o 88y 77 A
w 0000000 0 A,
7

w0007 DATA R LINK Aoofess}i//// 7000
w2 W22/ ADATA OR LIRK ADDRESS | G,
7, 7,

7/J0ATA 08 LINK ADDRESS LOW /777 Y,

“[NEXT [0PB ADDRESS HIGH |
- [NEXT 10PB ADDRESS ;.-
- =~INEXT 10PB ADDRESS |
[NEXT 10PB ADDRESS LOW

[10P8 CHECKSUM HIGH f-

19 E Lo on o [1OPS CHECKSUM LOW | ot Giid o7

wl S ECC PATTERN WORD HIGH|

6k e IECC PATTERN WORD LOW I

el - ECC OFFSET WORD HIGH ]~

wl o ECC OFFSET WORD LOW]
7 Required Optionaily [[HII]]]]MI[HIH Returned
m For Execution Required Value

Rev. A. July 23, 1986 47



XYLOGICS 751 Disk Controller User's Manual

5.4 REPORT CURRENT ADDRESS
The 751 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.

REPORT CURRENT ADDRESS

7 6 5 4 3 ] 2] 1+ ] o
oo [[LERRS ,,“.Wé‘] {CHENY] [S6r=0) [77777//] COMMAND CODE = 3 ,
o1 T ﬂ COMPLETION CODE (it
o> LlCoPE: (SR CSE :‘!V.EEI,ET orLT J[{HHi[sker J{{HIToncL]f{[Hi{oroy
o3 INTERNAL STATUS il
0a 222 2 A3 NN - 07777/
os AEXO Y| Rop ] PSL | o 7757

| LINK LIST LENGTH [ INTERRUPT LEVEL
NTERRUPT VECTOR
08 COUNT HIGH
09 [COUNT LOwW |

CYLINDER HIGH

xxxxxxxxxxx

SECTOR

I DATA OR LINK ADDRESS MODIFIER
EXT 10PB ADDRESS MODIFIER
10 |DATA OR LINK ADDRESS HIGH |

[DATA OR LINK ADDRESS |

12 IDATA OR LINK ADDRESS I
13 IDATA OR LINK ADDRESS LOWI

0PB CHECKSUM HIGH
10PB CHECKSUM LOW

Optionally HIHI[H]I[[[UIH]] Returned
Required Value

N
\

Reaui
W, Fsgg::unon
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5.5

SEEK AND REPORT CURRENT ADDRESS

The 751 issues a seek to the selected disk drive for the target
After the drive completes the seek, the 751 reads the
first good header field it encounters and reports it to the host
The 751 updates the IOPB regardless of

cylinder.
via the completed IOPB.

AUD's status.
SEEK AND REPORT CURRENT ADDRESS

7 6 | s 4 3 2 1 )
oo IMERRS [[I[[[[one JIIFACrENTA [Ser=0] b COMMAND CODE = 3
o1 %7 _u corpLetion cook |11 "_3 4‘
Zz ops J[[[lllllfsr SE INv;s::;AL s:::,s sker ||l [foncu ][ iorov)
0a SUBFUNCTION CODE = 011/, /)
os AR 1 ROP ] ey 777
06 [LINK LIST LENGTH] /] INTERRUPT LEVEL
07
o8 COUNT HIGH
09 LCOUNT Low]
o8 CYLINDER HIGH 7
00 U AR LY 7
w AR 77

%
A

I

=\

[T

DATA OR LINK ADDRESS MODIFIER
NEXT 10PB ADDRESS MODIFIER [

[DATA OR LINK ADDRESS HIGH I

[DATA OR LINK ADDRESS |

[DATA OR LINK ADDRESS |

[DATA OR LINK ADDRESS LOW|

EXT 10PB ADDRESS HIG

P Required i
[ tor tusution [ equrea” (WM Varee™
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5.6

START SEEK AND REPORT COMPLETION IMMEDIATELY

The 751 issues a seek to the selected disk drive for the target
cylinder, and reports a completion to the host without waiting for

the seek to complete.

START SEEK AND REPORT
COMPLETION IMMEDIATELY

7 6 5 a 3 | 2 | 0

eres |[[ll[(oone |[[F{ cren /] cormanb cove = 317/
7 T

[ COMPLET ION CODE |
DPE sr|[[IeseNwreTHIE @ sker ||[l[IfoncL][[lIl|orov
INTERNAL STATUS it
L ASSBRNTIN GO = 02 Y )
O FiXD 44 ROP P4/ PSEL d [BHT] o Vo Tufvﬁjy///%
[LINK LIST LENGTH] INTERRUPT LEVEL

NTERRUPT VECTOR

COUNT HIGH

I COUNT LOw I

SR

AR LN

2277727388 7777777777777

| DATA OR LINK ADDRESS MODIFIER l
NEXT 10PB ADDRESS MODIFIER
[DATA OR LINK ADDRESS HIGH ]

[DATA OR LINK ADDRESS |

|DATA OR LINK ADDRESS l

IDATA OR LINK ADDRESS LOW|

EXT |0PB ADDRESS HIG

EXT 10PB ADDRES

m Esg:‘xree:ution gz;lt::::jlg H]]HIH]IH]]I[M Vil::ne
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5.7 DRIVE RESET

The 751 commands the disk drive to reset. First it issues a fault
clear, and then a recalibrate (return to zero).
complete when the recalibrate completes or times out on drives that
are ready. The 751 does not wait for the recalibrate to complete

on drives that are not ready.

DRIVE RESET

7 6 5 4 3 2 1] o
oo LUIERRS BB'N'él [Crenp) [ser=0]/// Eﬁﬁ%ﬁo 666E“:=‘3'V///
N "COHPLET ION CODE T |
o2 LLLDPE [SR] CSE wreT [T oFLT |l 1T sker 1]if i foncLillf [[oroY
o3 INTERNAL STATUS il
os 2222222 488NNk - vol 777 )
os | 0] PARPUPIPSEL] [BuT] | o V7777 w7
06 [CINK LIST LENGTH] /| INTERRUPT LEVEL
07 INTERRUPT VECTOR
08
o [CouNT Low]
oA [CYLINDER HIGH]
o8 CYLINDER LOW]
oc
ob
oF [DATA OR LINK ADDRESS MODIFIER |
ofF Lo A RS A L AL S R AL s
o [DATA OR LINK ADDRESS HIGH |
" [DATA OR LINK ADDRESS |
"2 [DATA OR LINK ADDRESS |
. [DATA OR LINK ADDRESS LOW]

N\
\

R ired
//A Fsglé‘::cution
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5.8 WRITE CONTROLLER PARAMETERS

This command initializes the 751 with its operational parameters.
No default parameters are assumed, but once written, the parameters
Section 4.3 defines how to
Section 6.6

remain in the 751 non-volatile memory.

change the parameters for individual applications;
explains the IRAM checksum.
WRITE CONTROLLER PARAMETERS
7 6 5 4 3 1 0
o0 errs [[[[l[[oone [[[AcHEN ] [sem=0] |77/ I cormanp cove =577

[DPB SR CSE

DFLT SK

INTERNAL STATUS

0 2222222

SUBFUNCTION CODE = 00

0

o5 0 L onT

0 %

INTERRUPT LEVEL

s AR THo0Y] o [1CS Y01 Y nPRH AIOR 1/
0 T o VPIRRY 0

on AOVSTAACOP Y e VAR /| 2LR RBC (ECCM |

o8 L2777 A THRITTLE %
oc

oD _o__.__

oF [CONTROLLER TYPE |

10 PROM PART NUMBER HIGH

| NEXT 10PB ADDRESS MODIFIER

1" [PROM PART NUMBER LOW ]

12 | REVISION |

3 SUBREVISION

Required
For Execution

22
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5.9

WRITE DRIVE PARAMETERS

This command informs the 751 of the disk drive's physical

characteristics.
the parameters remain stored in the 751 non-volatile memory.

Section 4.4.

WRITE DRIVE PARAMETERS

7 6 5 4 3 | 2 1 )
1 (sem=0] |/ COMMAND CODE = 51/
sesssassssassnan

COMPLETON CODE
cse J[[[H{0we=T Ml oFeT [[Hi{Tsker [{{HiConcCA[{H{foroY

INTERNAL STATUS
o o

7/ ASUBRINCTION CO0E = 8077777777777/
/| PSELY 0 L AuNIT

EC32 o VW

NTERRUPT VECTOR

MAX SECTOR LH 7

W///////// MAX CYLINDER HIGH
00/ ATAX CLINDER Low]) %
T I

|SECTORS PER TRACK (RD. DR. PRMTRS‘)I

NEXT I0PB ADDRESS MODIFIER

[NEXT 10PB ADDRESS]

EXT 10PB ADDRESS L
10PB CHECKSUM HIGH

10PB CHECKSUM LOwW

///// Required Optionally ﬂ]]]mmmm]m Returned
Z4 For Execution Required Value

\
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5.10 WRITE FORMAT PARAMETERS

This command informs the 751 of the disk drive's media format. No
default values are assumed, but once loaded, the values remain
stored in the 751 non-volatile memory. See Section 4.5; Section
8.1 defines how to change the media format for individual

applications.
WRITE FORMAT PARAMETERS

7 6 5 4 3 | 2 1 ] 0
o0 |UIERRS DoNE [[[P{ CrEN A [ser=0] |/ COMMAND CODE = S
o1 [ COMPLET 10N CODE | |
02 |llloPB] SR | "SE WPRT DFLT |] SKER oncL]|I{|[orpy
o3 T T | INTERNAL STATUS
W s
o [0 ]] ; A ;
s INTERLEAVE o W INTERRUPT LEVEL

o / 2

w P RS e 70

77

NEXT 10PB ADDRESS LOW
PB CHECKSUM HIG!

10PB CHECKSUM LO
Optionally um]]I[ﬂImmm Returned
Required Value

m ?:g‘g(r::u’tion
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5.11

READ OONTROLLER PARAMETERS

The 751 returns its current operational parameters to the host via

the IOPB; it verifies the IRAM checksum before completing the
transfer,' and updates the IOPB regardless of AUD's status. See
Section 4.3.
READ CONTROLLER PARAMETERS
7 6 5 4 I EE 0
oo LLERRS 1]lfi|{oone [[[PA CHEN [seri=o] % { COMMAND CODE = 61/
o1 Il _ﬂlﬁ ‘corpLeTIoN cope I
DPB SR csE I wRPT DFLT SKER Jf{}|{[oncL }{]I{|[DRDY
02 2i38iiiiiio. o,
o5 INTERNAL STATUS |

s L2777/ SUBFUNCTION COtE = 00 1/ /////A
0 7

7
AN

06 0 % INTERRUPT LEVEL
o7 INTERRUPT VECTOR E:
os Lll[AUD TMOD 0 ics EDT NPRM AIOR
09 TDTXTT O I|JIIROR I 0 ‘
IO ] COP 1EC ASR 7LR H ECCM
o8 [ THROTTLE
ocC 0
0

CONTROLLER TYPE
[NEXT 10PB ADDRESS MC
PROM PART NUMBER HIGH

PROM PART NUMBER LOW

REVISION

\

/////A ?:g‘gxr::ution

il SUBREVISION 1] -J—J-
T 10°5 ADDRESS H

NEXT 10PB ADDRESS LOW
10PB CHECKSUM HIGH

Optionally mmmm]:[[[mn Returned
Required Value
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5.12

READ DRIVE PARAMETERS

The 751 returns the programmed disk 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 751
verifies the IRAM checksum before completing the transfer; it
updates the IOPB regardless of AUD's status. See Section 4.4.

READ DRIVE PARAMETERS

7 6 5 4 3 2 [ 1 0

reererrer -
oo HIERRS J]if{{{OoONE [{IPACrEN f(ih:O//////A COMMAND CODE = 6 [/
| COMPLET ION CODE
DPB SR cse ([T werT MI{i{orcT {1 ITskerT{{HH{ToncCyll{{ [oroy

] [ INTERNAL STATUS ] ]

04 //////f//////////// SUBFUNCT ION CODE = ao 0
os AEXD JYAROP VA PSELY 0 //////d UNIT S,
AFE 0 caso|[Ill[[ec32 0 INTERRUPT LEVEL

[INTERRUPT VECTORJ
MAX SECTOR LH
"HEAD OFFSET |
MAX CYLINDER HIGH
AX CYLINDER LOW

) eesascesanasascas

=X

11111111111111111

MAX SECTOR
SECTORS PER TRACK (RD. DR. PRMTRS.

OPB CHECKSUM HIGH
IIOPB CHECKSUM Low l

//// Required 3 Optionally m]mm]mﬂ[ml Returned
Z4 For Execution Required Value

\

Rev. A. July 23, 1986 56



XYLOGICS 751 Disk Controller User's Manual

5.13 READ FORMAT PARAMETERS

The 751 returns the current disk drive's format parameters to the
host via the IOPB; it verifies the IRAM checksum before completing

the transfer, and updates the IOPB regardless of AUD's status.

Section 4.5.
READ FORMAT PARAMETERS

7 6 S 4 3 2 1 [s]
oo [ERRSTIIIToONE TTPACreny m|ssn=o—| 77 Acommano covk = 61
01 COMPLETION CODE |
oz Ll DPBT" SR _SE WPRT DFLT SKER ONCL _[_)RDV
s LI INTERNAL STATUS |
N7 SUBFUNCTION CODE 2 811/ )
05 0 AT
06 INTERLEAVE 0 7 INTERRUPT LEVEL
o INTERRUPT VECTOR]
08 FIELD 1
09 FIELD 2
o EIELD S
o8 FIELD 4
N FIELD 5 HIGH I
o FIELD S LOW |

\
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5.14 READ DRIVE STATUS EXTENDED

The 751 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.

BYIE IAG4 IAGS BII:7 6 5 4 3 2 1 O

02 0 0 SECT INDX ADM WRPT DFLT SKER ONCL DRDY
08 1 0 * * * * * * *
09 0 1 * * x % * * * *
oA 1 1 * * * % * * * *

* Drive-specific

TABLE 5-2. EXTENDED DRIVE STATUS

READ DRIVE STATUS EXTENDED

7 6 5 4 3[2[1 0

oo UIERRS I[[l[[DONET[PA CHEN ] [s6M=0] mc01MAND CODE = 6 /0

SKER ONCL DRDY

INTERNAL STATUS !|

0 L2227/ A SUBFUNCT ION CODE = A/° 00000000
os | [FXD] P rop YA/ PsEL BHT 0 //////ﬂgm W,
o | [CINK LIST LENGTH INTERRUPT LEVEL

INTERRUPT VECTO

U') I

LIl
EXTENDED STATUS
0

0

DATA OR LINK ADDRESS HODIFIERl

0PB CHECKSUM HIGH
OPB CHECKSUM LOW

Optionally [[UI[[H]I[[IH]]]]] Returned
] Required Value

| m gzrqg:::uti on
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5.15 WRITE TRACK HEADERS

This command enables the host to write the sector header fields on
a track (only one track per IOPB). The 751 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 8.1
defines the data format in each header.

WRITE TRACK HEADERS

7 6 5 4 3 2 1 0
o0 ?ﬁ?ﬂgoyg CHENY) [S6m=0] 1/ Jcormanb covk = 7V
o1 COMPLETION CODE
o2 |ILEDPE [SR] CSE :-m DFLT JIIIl}ISKER |l | ONCL||Ji[DRDY J
o3 INTERNAL STATUS
N7 7/ SUBFUNCTION CODE = 80/, /)
os AEXD RDP PSELY] [BHT] o bzzoml
06 [LINK LIST LENGTH ] /| INTERRUPT LEVEL
07
08
0 [COUNT Low]
N7 CYLINDER HIGH
0B [CYLINDER LOW 7
D722 57777777
»
o | ) DATA OR LINK ADDRESS MODIFIER
oF 0 NEXT 10PB ADDRESS MODIFIER
10 ADATA OR LINK ADDRESS HIGH 1 7
n W22 A988 R Lk aRess 777777 )
. 7777777 /oATA R LINK ADDRESS
.7 DATA OR LINK ADDRESS LOW

NEXT 10PB ADDRESS HIGH
NEXT I0PB ADDRESS

Returned
Value

7////////4 ’::g lgxr:::ution
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5.16 WRITE TRACK FORMAT

The Write Track Format command directs the 751 to format 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 8.3.
WRITE TRACK FORMAT
7 6 5 4 3 2 1 0
I YT I T / 7 / lllllll z T v v -

oo |I[[ERRS ]|[[[[ooNE [IIPACHENA [sGr=o0] /7777771 corman  CODE = 7 W,
of COMPLETION CODE
o2 LLICOPE [SR] csel|[IHCwreT Yl {CorLT I ITsxer [ [oncL]|{{H][ orov
03 INTERNAL STATUS |

0a L2222 ASENCTiN ek = 81 7 )
os S GARN AR ) | o V77 N7

[ INTERRUPT VECTOR |

COUNT HIGH 7/

v D27 dcswiiony 7777777

7
08 AN LM )
o0 P27 8888 7727777777777/

op SECTOR

OF [ DATA OR LINK ADDRESS MODIFIER |
of IEXT 10PB ADDRESS MODIFIER

10 |DATA OR LINK ADDRESS HIGH ]

" [DATA OR LINK ADDRESS |

12 [DATA OR LINK ADDRESS [

13 |DATA OR LINK ADDRESS LOW ]

Returned
Value

N

T2 for tascution
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5.17 WRITE HEADER, HEADER VERIFY, DATA, AND DATA ECC

This command directs the 751 to write 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 751
set-up. The 751 does not cross head or cylinder boundaries while
executing this command.

The host must calculate the ECC in all ECC fields since the 751
does not calculate any ECC fields for this command.

WRITE HEADER, HEADER VERIFY,
DATA, AND DATA ECC

7 6 | s a_ 3 2 1 0
oo III[ERRS J[[]l[[OONE (CHEN SGM=0] %//_.{.conmno CODE = 7 %
o COMPLET ION CODE NI
o2 IILDPE (SR SE wrPT |[llloFT Jf{HITsker 1{[H{{fonciyl{{l]{[oroY
o3 INTERNAL STATUS |
o U /////{ SUBFUNCTION CODE = 82 //////////////// %
os PSEL BHT] | o AN

INTERRUPT LEVEL

NTERRUPT VECTOR
COUNT HIGH

00 W Lo

o ////////////////////////CYLINDER HIGH %
o AN Lol )
o 0 R Y00
007/ ASECToR 24

DATA OR LINK ADDRESS MODIFI

NEXT 10PB ADDRESS MODIFIER
DATA OR LINK ADDRESS HIGH |/

P A B 9 B A B 2 2 A i 2 2 i a2 P A

7 7 2 2

DATA OR LINK ADDRESS

DATA OR LINK ADDRESS LOW

DO ot o111
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5.18 WRITE DEFECT MAP .
Write Defect Map is a useful maintenance command for debugging

software. The 751 uses data from host memory and writes a
manufacturer's defect map to the disk. See Section 8.5.

WRITE DEFECT MAP

7 6 5 a4 2 | 0

3
oo I E_I_?_R‘ST.: ToRefIACRen ] [seri=o] 77777 cormano cove = 1,7

COMPLET ION CODE J
oo WEorB ISR cse[[lMEweer i orer NEsker T once)llliorov]

03 'INTERNAL STATUS H | |

201 S 41
BHT |

L TFIXD RDP PSEL

LLINK LIST LENGTH |

7
[ o Z/////////iyﬂ,ft Vi

INTERRUPT LEVEL

|INTERRUPT VECTOR]

o8 ] " [COUNT HicH]
o [CounT Low] ,
w Y00 AR sk
o W 28N vl
o« PzZZ 70 AR 70007

oo SECTOR
OF 0 DATA OR LINK ADDRESS MODIFIER
or | PRIOI] O NEXT 10PB ADDRESS MODIFIER

DATA OR LINK ADDRESS HIGH

777 DORESS HIG
n P27 R8T R Uk aiiress 777
12 Z////////////////// 7,7

NEXT I0PB ADDRESS

NEXT I0PB ADDRESS

EXT 10PB ADDRESS LO

0PB CHECKSUM HIGH
0PB CHECKSUM LOW

//// Required Optionally [IHI[[[I]]]]IH]]I“ Returned
Zd For Execution | ] Required Value

\
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5.19

WRITE DEFECT MAP EXTENDED

Write

debugging software.
a manufacturer's def

Defect Map Extended is a useful maintenance command for
The 751 uses data from host memory and writes
ect map to the alternate location on the track.

This offsets the defect map from index, avoiding media defects.

WRITE DEFECT MAP EXTENDED

7 6 5 a 2T1

3 0

..............................

DPE [SR] CSE wrPT Il oFLT Jf{{HI[sker J{{H(ToncL|l[[I{{{ oroY

INTERNAL STATUS ] |

...,/ /ASUBFINCTIONCODE = AV 7777777777/

i fjggm RDP PSEL BHT 0 //7//////A{’WT/////A
[LINK LIST LENGTH] T INTERRUPT LEVEL

TERRUPT VECTOR

[COUNT HIGH]
AR N
AR LY

L
28R 7777777077

0 DATA OR LINK ADDRESS MODIFIER
NEXT 10PB ADDRESS MODIFIER
DATA OR LINK ADDRESS HIGH /|

ZZ

777 et 777
Z///////////////// DATA OR LINK ADDRESS

DATA OR LINK ADDRESS LOW

y s s s

| [NEXT 10PB ADDRESS HIGH |

Value

W ;:sglg:::ution gg;iuoi:::j‘ )
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5.20 READ TRACK HEADERS

This command enables the host to read the sector header fields on a
track. The 751 places the data from the header fields in host
memory: four bytes per header; one header for each sector on the
track. Section 8.1 defines the data format in each header.

READ TRACK HEADERS

7 6 5 a 3 2 | 0
oo [IERRS[[IlI[[DoNE [IFA cren A [sem=01/777771 cormano cove - s/
o1 T COMPLETION CODE_ |
o2 LlICoPE sel[IeseNHI w=eT ) {LorL I sker Tl foncL ][ [ oroY
03 INTERNAL STATUS I
04 ’//////’/’////////////A SUBFUNCT ION CODE = '5]6"///////”//’[/ ///////
os L<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>