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XYLOGICS 751 Disk Controller User's Manual 

SECl'IOO 1: SPECIFlCATICNS 

1.0 GENERAL 

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

1.1 USnl; 'IBIS MANUAL 

1.1.1 

This manual provides two Software Reference cards for fast 
reference of the lOPS 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 progranuning tutorial; Section 8 explains the 75l's 
special functions; Section 9 describes the 751 theory of operation; 
and Section 10 includes maintenance aides. 

Abbreviations 

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 Autanatic Seek Retry 
ADD Auto-update 
BUT Black Hole Transfer 
C450 450-campatible Format 
ClIEN Olain Enable 
CRIO Clear Remove IOPB 
<DP Ccmnand Optimization 
CE3S Clear Register Busy 
crYP Controller Type 
DFLT ~ive Fault 
DMA Direct Memory Access 
DPB Dual Port Busy 
DRDY Drive Ready 
EC32 32-Bit EOC 
ECC Error Correction Code 
ECCM 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 
FDID FixedjRemovable Media 
H Notation For Numerical Values Expressed in Hexadecimal 
BOP Bold Dual Port 
ICS lOPS Cllecksum 
me Interrupt At End Of Chain 
lOPS Input/OUtput Parameter Block 
MMA Maintenance Mode Active 
!oft Maintenance Mode 
NPRM Non-privileged Register Mode 
an. Ql-cylinder 
0lS Overlap Seek Enable 
PRJM Pran Number 
PRIO Priority lOPS 
PSEL Priority Select 
RBC Retry Before Correction 
RBS Register Busy SEmaphore 
RIO Remove lOPS 
RMM Register Maintenance Mode 
roR Release On Request 
SGM Scatter/Gather Mode 
SKER Seek Error 
'lDT 'lbrottle Dead Time 
TBRO Throttle 
'DO> Transfer Mode 
WRP.r Write-protect 
ZLR Zero Latency Reads 

1.2 DESIGN RELIABILITY 

Xylogics inplements the follO'tling features to minimize the 
likelihood of product failure: 

o Design for worst case voltage and temperature. 

o Extensive evaluation testing. 

o Low parts count through extensive use of custan LSI. 

o Buffer parity for continuous error checking. 

o Low-stress deSign on all canponents. 

o All canponents burned-in. 

o One card; resides in backplane or expansion chassis. 

o Controller is power-cycled under thermal stress during 
test. 
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1.3 PHYSICAL 

PAOQ\GIN3 
board. 

'!he 751 completely resides on one printed circuit 

DIMENSIONS - '!he 751 is a 2 by 2 Eurocard standard; it measures 
9.2-inches high by 6.3-inches deep (233.35 nm by 160 nm). '!he 751 
is identical in form-factor to the standard VME (dual high-dual 
wide) printed circuit board. 

SHIPPIm WEIGHT - 3 pounds (1.4 kg). 

FlQ\JT PANEL - Xylogics offers the 751 with an optional front 
panel. 

mmECroRS - '!he SMD connectors are on the edge of the board 
facing out; they protrude through the optional face plate. 'lhe 
optional straight connectors do not protrude the face plate. 

1.4 ENVIR<HmNTAL 

'!he 751 enviromnental 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. 

1.5 ELEClRICAL 

FCliER - '!he 751 uses 4.1 amperes at +5 volts OC (VOC), and 0.5 
amperes at -12 VOC. '!he -5 volts for the differential transceivers 
is derived on-board. 

'IDLERANCE - Voltages IlllSt be within plus or minus five percent 
(4.75 to 5.25; -11.4 to -12.6). 

GRaJNl)Im -- Cormoon earth ground must be established between the 
disk drives and the CPU chasSis, backplane, and expansion cabinets. 

1.6 SYSTEM RELATED SPECIFICATIONS 

DATA BtJFFER:[K; - '!he 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 IOPSs ON A SIl'GLE RE.VOLlJrION - '!he 751 can execute 
multiple IOPBs on a single revolution. For example, if four IOPSs 
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. 
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1.6 SYSTEM RELATID SPECIFICATIONS (continued) 

PRIORITY IOPBs - '!he 751 executes priority IOPBs over all IOPBs in 
its camnand queue, except for the one in process. 

FORMAT - '!he 751 Format canmand formats a specified number of 
tracks. Use the Read/Write Track Headers canmands to incorporate 
custan interleaving schemes. Standard interleaving is 1:1; 2:1 to 
15:1 interleaving is software programmable. 

MEDIA DEFECrS - '!be 751 has several methods for remapping bad 
blocks. cne method leaves spare sectors on each track that can be 
slipped with Read/Write Track Headers COIlIlIaIlds. An alternate 
method has the spare sectors on the last part of the maximum track. 
'!be 751 also remaps entire tracks. 'Ibis lessens the total nl.1Ilber 
of spare sectors required with minimal affect on 751 performance. 

READ DEFECl' MAP FEA'lURE - '!be 751 can read the manufacturer I s 
defect information directly fran the disk. 

STA'lUS LEOs - '!be 751 mplements two status LEDs. IJ. (BSY) 
indicates the controller is active; 1.2 (ERR) indicates the on-board 
diagnostics did not canplete successfully, or a fatal error 
occurred. 

SCA'rlER/GA'lBER - '!be 751 supports scatter/Gather on Read and Write 
canmands. '!he controller can gather data fran various memory 
locations and transfer it to the buffer for use in a Write ccmoand; 
it can scatter the data out fran the disk drive to the appropriate 
memory locations with a Read canmand. To execute a scatter/gather, 
software issues a normal Read or Write carmand along with a ~ 
list that contains a memory address and the number of words to 
transfer to/fran that location. '!be smallest granularity of 
scatter/gather is a l6-bit word. 

ERroR DE:'l'ECrION AND a>RRECI'ION - '!be 751 suJ:tX>rts a 48-bit data 
ECC with a redundant header check; it optionally supports a 32-bit 
ECC on the header and data. Software controls autanatic detection 
and correction. 

'!be 32-bit ECC detects an error burst up to 22-bits long, and 
corrects error bursts up to II-bits long, assuring data integrity. 
'!be 48-bit ECC detects an error burst up to 28-bits long, and 
corrects error bursts up to l4-bits long. 

IMPLIED SEEK CAPABILITY - Data transfer instructions contain an 
inplied seek. Data transfers cross sector, head, and cylinder 
boundaries as required (spiral read/write). 

OIIERLAP SEEKS - '!he 751 suJ:tX>rts overlap seeks. When overlap 
seeks are enabled, the 751 may have both drives simultaneously 
seeking to the appropriate cylinders. 

ELEVATOR SEEKS - When elevator seeks are enabled, the 751 reorders 
canmands in ascending and then descending cylinder order to get the 
best throughput fran the disk subsystem. 
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1.6 SYSTEH RELATED SPECIFlCATlOOS (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. '!he controller finishes the track transfer when 
the initial sectors arrive under the head. 

:m..N:!K HOLE 'mANSFERS - '!he 751 may transfer all the lEA data into 
the same bus address without incrementing the address at each Il-IA. 

SOF'lWARE SUPPORl' - Semple software driver supplied for use in 
UNIX2 based systems (source included). 

1.7 DISK DRIVE RELATED SPECIFlCATlOOS 

mYSlCAL DRIVE INTERFACE - '!he 751 supports the Extended SM[) 
Interface ([SMlrE]; See the Control Data Corporation (CDC) 
64712402, Revision A, and Fujitsu B03P-4760-0l0lA). 

INTERFACE DATA RATE AND STANDl\RD INTERLEAVE FACroR - '!he 751 
supports a maximum disk data rate of 2.4 Megabytes Per Second 
(MBS). '!he 751 supports this data rate at a 1:1 interleave factor. 
'!his 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 MTA RATES - '!he 751 mixes drives with different data rates 
(i.e., 1.2 MBS, mixed with 1.8 MBS, or mixed with 2.4 MBS drives). 

lMmDDED SERVO DRIVES - '!he 751 supports embedded servo drives. 

NUMBER OF DISK DRIVES - '!he 751 supports up to two S!I> disk 
drives. 

DISK SECrOR FORMAT - '!be 751 sector format includes a header field 
separated fran a data field by a splice area. 

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

CABLIOO - Standard SK> flat cabling; SMD canpatible. 

IXJAL PORI' - '!he 751 supports dual port drives. 

2. UNIX is a trademark of AT&T. 
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1. a VMEbus RELA'lED SPECIFlCATIC6S 

'mANSFER K>DE - Direct Memory Access (IMA). 

IMA '1HROr'lLE aN.IRCL - Each time the 751 beocmes bus master, it 
executes Il4A transfers to or fran the buffer up to the max throttle 
limit or the number of bytes/spaces available in the buffer. 

atA DATA 'mANSFER RATE - '!he 751 transfers data at a rate of up to 
10 MBS; this rate requires Longword mode transfers and system 
memory that resporXis within 200 nanosecorXis. 

atA DEAD TIME - '!he 751 supports a programmable throttle dead time 
between throttle bursts. 1his prevents the 751 fran taking over 
the bus and allows time for other atA devices to access the bus. 

DATA TRANSFER LIMIT - Data transfer length, fran 1 to 65,535 
sectors with a single lOPS. 

BUS CDtPATIBILITY - '!he 751 is c:anpatib1e with the standard 
VMEbus. 

ADIm:SSIR; CAPABILITY - '!he 751 supports Master A32, and Slave 
Al6, as per the VMEbus Specification Manual. As a slave, the 751 
responds to Address Modifiers 29H and 2m (software programmable). 

DATA WII7lH - '!he 751 supports D16 and D32 as per the VMEbus 
Specification Manual. '!he 751 transfers one byte, one word, or a 
byte and a word until the transfer aligns with a word or longword 
boundary. 

~ C6 RIQJEST - Software programmable; the 751 releases the 
bus at the request of other peripheral devices. 

~ WHEN rxm: - '!he 751 releases the bus after each bus 
access. 

BUS REaJFSl' LE.VELS - !]he 751 supports four bus request levels. 

EARLY RELEASE OF BUS BUSY/ - '!he 751 does not support early 
release of Bus Busy/. 

INTERKJPr PRIORITY - Software programmable interrupt level and 
vector. 

a:mRa..LER I/O PARAMETER BLOCI< (IOPB) LEtmH - 30 bytes. 

a:mRa..LER RmISTERS - Seven a-bit I/O Registers; byte or word 
addressable. Only eight bits respord during word access. 

DIl¥N>STIC SUPPORt' - Cooq;>rehensive set of stand-alone diagnostics 
written in IC' are available. 
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1.9 SOF'lWARE RELATED SPECIFICATIONS 

1.9.1 

SOF'lWARE INTERFACE -- '!he 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 

'!he 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). 
'!he CSR includes two bits that are very inp>rtant 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. '!he 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. '!he 
751 then performs the IOPB function and, upon completion or error, 
updates the IOPB status and sets RIO. '!he VME Address Registers 
point to the canpleted 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). 

1.10 PROORAMMABLE FEA'lURES 

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 1:1. 

o Software Controlled Register Response. 

o Software Controlled Transfer Retry/COrrection. 
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SECrI<B 2: INSTALLIR; AND TES'l')}l; '!BE 751 

2.0 GENERAL 

2.1 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

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

UNP.A<XIH; AND INSPEcrION 

:rnapect .the Sbl,mrlng 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 

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

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

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

Handling Prepantians 

Cb3erving 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. 

1he 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 for socketed parts that may have loosened during 
shipoent. Make sure all parts are fiImly seated in their sockets. 
If any parts need reinsertion, observe proper orientation. 

Rev. A. July 23, 1986 8 
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2.2 aNFIGlJRIlII; '!BE 751 

You can configure the 751 with several jllDper options. 'lhe 
following subsections describe these options. 

c -A

N ., 

::; 

_ r-

. 
i 

If) 

i 

:= 
~ . 

~ -

i ~ ~ ~ 
e I ~ ~ ~ 

0: ~lJ i ! : 
.. u 

r- . .. 
.-' . 

i i 
0: 

LA L.." 

I 

~ i ~, j 
~~~~~~ 
~~~w~~ 

FIGURE 2-1. 751 -~ LOCATI<Jil 
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2.2.1 

2.2.2 

~ Address Selection 

J\llIPE!r block JA controls the base address. Table 2-1 shows how to 
set the junpers for camoonly used base addresses. Inserting a 
j\lllPE!r makes the 751 respord to a 0 <Xl that address line; removing 
a j\lllPE!r makes the 751 respord to a 1. Connect the jumper between 
similar pin numbers on each block. ('!he 751 uses bits 1 through 3 
to determine which register is being accessed.) '!he 751 is an Al6 
Slave, and resporXls to address modifier 02DH, and optionally 029B. 

JA • F 

• 
• • E D 

• • 
• • C B 

• • 
• • A 9 

• • 
• • 8 7 

• • 
• • • 654 

• • • 
* '!hese two pins are test points, not address jumpers 

FIGURE 2-2. BASE A'DI:m:SS JUMPER BLOat 

Screen Label -> F E D C B A 9 8 7, 6 5 

Aa3ress: 
0100 I I I I I I I 0 I I I 
0800 I I I I 0 I I I I I I 
EE40* 0 0 0 I 0 0 0 I I 0 I 
EESO 0 0 0 I 0 0 0 I 0 I I 

o = OUt; I = In; 

* Standard Factory Configuration 

TABLE 2-1. BASE A1lIlRmB SBLElCrICB 

Bm ReQu.est .m11m12 Grant Lines 

4 
'-

I 
I 
I 
I 

'!be 751 uses the Bus Request and Bus Grant lines to bec:ane bus 
master. In VMEbus arbitration, there are four Bus Request/Grant 
levels: 0 through 3. '!be 751 drives one Bus Request line 
according to the jumper scheme you choose. '!he 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: BGOaJT* 
through BG3ClJT*. 
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2.2.2 lUi ReQuest .and B\m Grant Lines (continued) 

Select a request level by jumpering one Bus ~t (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 incaning signal passes through the board (i.e., 
jumper BGxIN* to BGxaJT*, where x represents the remaining grant 
levels) • 

For example, Figure 2-3 shows the jgnpering 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): juuper JBl to JB5, then 
jumper JCl to JCS, and JDl to JDS. Jmoper the remaining Grant 
levels fran JC6 to JD2, JCl to JD3, and Jea to JD4. Factory 
configuration: Bus Request Level 3. 

Sane VME processors only support Bus Request Level 3. 

BUS RQST 8G()lJT BGIIN 
~ 

1~ 1~ 1~ 0 
~~ ~ ~ 1 

~-!' ~ -!' 2 

It~ It ~ 3 

eoe eoe eoe 
e1e e1e e1e 
e2e e2e e2e 
e3e e3e e3e 

BA OUT IN 
L BG ---I JB JC .D 

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

2.2.3 Parallel _~ __ ... 

If you are US1 the 751 in parall~bitration, and the Bus Grant 
OUt lines must isolated fran the slot' s Bus Grant In lines, 
remove all jumper tween JC 5-8 and -4 (See Figure 2-3B). 

2.3 FORMAT PARAMETERS AND MAlNl'ENANCE KDE LOCKOOT JUMPER 
" 

When jumper JE 1-2 is removed, you may only modify format field 
lengths for fields 5 and SA, 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 
anct have unrestricted use of the Maintenance mode. 

'!he nOn-diagnostic portion of the Maintenance mode isproprietaty 
to Xylogics and subject to change without notice. 
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2.4 SELF TEST DISABLE 

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

2.5 PRCJIIS AND PALS 

LOCATIOO 

C1 
K3 
L3 
C2 
D2 

.P.ART 1f1MBER 

180-002-098 
181-001-015 
181-001-016 
181-000-017 
181-000-018 

Tn'E 

EPlO1 
PAL 
PAL 
PAL 
PAL 

TABLE 2-2. PlOt / PAL PARI.' NUMBER AND LOCATICIi 

2.6 LIGHT El4I'1'1'lm DIODES 

ibe 751 has two light emitting diodes (LEOs). I.J. (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 LABEI.S / REVISIa'l CXN.rRCL 

All Xy10gics controllers use various revision control labels. 'lhis 
information is iq;x>rtant when discussing configuration issues with 
us. Please familiarize yourself with your board revision levels 
before contacting us. 

751-001-01 
Product 1 1 1 
Configuration _I 1_ Revision Level 

FIGORE 2-4. SAMPLE PARI.' NOMBER 

2.8 PREPARDG '!BE <D1RJTER SYSTEH FOR INSl'ALLATION 

'!be backplane of your systen IIUSt provide a VMEbus slot for the 
751. '!he slot IIUSt be capable of handling a bus master, and the 
power source must handle the power consumption of the entire 
systen, including the 751. 
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2.8.1 

2.8.2 

2.8.3 

Baclg;llane JUlll}ers 

Remove any jmnpers that short, or cause the Interrupt Acknowledge 
(IACX IN/OOT) and rt1A Grants (BG 0-3 IN/OOT) to bypass the slot in 

which you are installing the 751. 

'!he card cage must have a slot at the proper rt1A priority available 
for the 751. '!he 751 uses rt1A to transfer data and IOPBs. 
Placement of the 751 in the rt1A priority chain may be critical. 
'!he amount of bus bandwidth it uses will be high at times; this may 
affect other boards in the system. Likewise, other boards may not 
allOlrl enough time for the 751 to rt1A 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 rt1A 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 IIIJA time, but other boards having insufficient buffers may 
starve fran lack of rt1A time. '1he priorities must be balanced for 
your system to work properly. 

Pgter Considerations 

'!he 751 affects the power conslln'ption of the entire canputer 
system. ihe 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 pover 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 craps; 
-12 volts (-11.4 to -12.6 volts) at 0.5 amps. 

2. 9 PREPARI~ '!BE DISK DRIVE FOR INS.rALLATION 

FollOlrl the manufacturer I s instructions for unpacking and inspecting 
the disk drive. 

Configure the drive for use with the 751. '!his 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 nAn 
cable. Consult the drive manual for the exact method of 
configuring your drlve. 
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2.9.1 

2.9.2 

2.9.3 

2.9.4 

2.9.5 

Drive .Dnit 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. '!be 
751 accesses drives with Unit Numbers ranging fran 0 through 7. 
Set the first drive to Unit O. 

Number .Qf Sectors ~ Track 

&Witches on one of the drive's internal circuit cards usually 
select the number of sectors per track. '!be 751 standard format 
uses 88-bytes of overhead per sector. '!bis is a naninal number 
derived fran 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 snall sector at the end 
of the disk). '!be 751 requires all .sectors except the runt to be 
formatted. The minimum runt size is six b¥tes. 

Sector .ana 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. '!be 751 requires the "A" 
cable to carry sector and index. 

Same 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). '!be 751 supports both 
optionsl configure the drive for its intended use. 

Extended ~inder Addressing 

'!bere are two methods for addressing cylinders beyond 1023. 
Xylogics supports the nethod that uses the Spare lines on the "A" 
cable as cylinder address bit 10. (The 751 does not support the 
al ternate method of using the upper bits of the camoon interface 
bus and Tag 2 [Head Tag].) 
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2.10 INSTALL AND CABLE 'lEE 751 

2.10.1 Install .the ill 

Place the 751 into the OOInputer 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. 

2.10.2 cable .tlle Sub§ystem 

2.10.2.1 Connect the "An cable (COntrol) 

Install the nAn cable, observing npin In markings on both ends. 
'Ibis cable connects to the 60-pin cormector on the 751, and to the 
"An cable cormector on the drive. Use the n in n cormector on the 
drive if there are two 60-pin cormectors marked nin" and "out". 
'Ibe 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 
systan check. You can connect additional disk drives later.) 

2.10.2.2 Cormect The nBn cable (Radial) 

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

2.10.2.3 Mechanical Restraint 

Make sure the nAn and nBn cables are mechanically restrained at 
both ends to prevent them fran accidentally discormecting. Using 
npull tabsn on the cables greatly reduces connector damage. 

2.10.2.4 Disk Drive Grounds 

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

2.11 INITIAL TES'15 

'Ibis section relies upon your familiarity with your canputer 
systan's monitor and diagnostics. 
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2.11.1 Power-qp.ana.self ~ 

'!he 751 initiates a self test upon power-up. '!he Error LED (1.2) 
lights for a manent, and then goes off. If 1.2 remains on, and the 
Fatal Error Register indicates an !RAM Cllecksum error, then you 
need to load good parameters into the IRAM. Otherwise, if 1.2 
remains on, the board is not functioning properly (the Fatal Error 
Register may indicate the nature of the problem). When 1.2 is on, 
SYSFAn. is asserted on the VMEbus. Contact Xylogics for further 
assistance. 

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

2.11.2 Drive ReaQv 

Spin the drive up and wait for it to becane ready. Issue a Read 
Drive Parameters lOPS. '!he Drive Status ~ indicates the drive 
status at execution tine. 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 
aff-line tester. 

2.12 DIIIGR>STICS 

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 detemine that the system 
is working properly. 

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

2.13 CABLIR; RJLTIPLE DRIVES 

If you are using multiple drives, make sure the "A" and "B" cables 
are properly connected; observe the Rpin 1 R markings on both the 
cables and the drives. 

2.13.1 Tenninator 

Ranove the terminator fran the drive currently connected to the 
controller. Install the tecninator in the last drive in the chain 
(See Figure 2-5). 
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2.13.2 nAn cable (Daisy-chain) 

Connect the nAn cable directly fran the first drive in the chain to 
the 7511 connect the second drive to the first drive (for example, 
the 751 connects to Drive 0; Drive 0 connects to Drive 1. (Be 
careful1 do not reverse the cables) Terminate the nAn cable at the 
last drive in the chain. '!he nAn cable's maximum total length is 
100 feet (See Figure 2-5). 

2.13.3 ".an cable (Radial) 

The nBn cables connect directly fran each drive to a nan cable port 
on the 751. A nBn cable may be up to 50-feet long (see Section 
2.10.2.2). 

2.13.4 .unit Select 

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

A Cable --------, 

Drive 0 

751 Controller BCabie 
A Cable 

BCabie Drive 1 

Terminator 
Frame Ground 

FIGURE 2-5. CABLm; KJLTIPLE DRIVES 
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SEX!l'Iaf 3: mE 751 REGISTERS 

3.0 GENERAL 

'!be 751 prograrmning interface is based on the use of seven, 
cne-byte long, I/O registers. '!be bus address jumpers define the 
base address of the register set. Table 3-1 lists the registers 
along with the address offset fran the base address. '!be 751 
responds to either bytes or l6-bit words; when it responds to 
words, ooly 8 bits are valid. 

'!be registers have one function when read, and another when 
written. '!he following subsections detail their definitions. 

RmISTEB OFFSET 

10m ADImSS Bn!: 0 (Least Significant Byte) 1 
10m ADImSS Bn!: 1 3 
10m ADmESS Bn!: 2 5 
10m ADm&SS Bn!: 3 (Most Significant Byte) 7 
10m ADImSS K>DIFIER 9 
CXNlRCL AND STA'lUS REGISTER B 
FATAL ERROR REGISTER D 

TABLE 3-1. REGISTER <FPSE'lS 

3.1 10m ADm&SS REGISTERS 

'!be first four registers define the 32-bit address of an 10m or 
10m chain. When these registers are written, the 751 interprets 
it as the address of the 10m or 10m chain to be executed. When 
read, and the Remove 10m (RIO) bit is set, the registers point to 
the 10m or 10m chain just canpleted by the 751. 

'!be protocol for reading and writing this address register is 
defined by the use of the l\dd 10m (AlO) and Remove 10m (RIO) bits 
in the Cootrol and Status Register (See Section 3.3) • 

3.2 lOPB ADmESS K>DIFIER / PRIORITY lOPS REGISTER 

This register defines the 10m address modifier. (Address 
modifiers are used for many purposes, sum 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 10PB has 
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3.2 lOPS AD~S M:>DIFIER / PRIORI'fi lOPS RmISTER (continued) 

priority over the current set of IOPSs in the 751 canmand queue. 
section 3.3 defines the protocol for reading and writing this 
register. 

PRIORI'fi lOPS REGISTER 

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

I 
PRIORI'fi lOPS REUJEST I 
RESER\7ED I I I I I I 
ADmFSS M:>DIFIER ________ 1_1_1_1_1_1 

7 PRIO PRIORI'fi lOPS REUJEST - When set, the lOPS, or 
IOPS chain, precedes all others (except the one in 
process) in the canmand queue. 

6 

5-0 

RESERVED. 

ADJH5S KIDIFIER - Most systSllS use the standard 
AM code of 3D. See the VMEbus Specification 
Manual. 

3.3 aNmCL· AND STA'lUS 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) 

crNIRCL REGISTER (Write) 

17 6 514131211 0 

REGISTER MAINl'mANCE K>DE __ 
RESERVED _________ _ 
ENABLE MAml'ENANCE ID>E _____ _ 
RESERVED ____________ _ 
CXN.IRa..LER RESET ___________ _ 
ADD lOPS _______________ _ 
CLEARRIO ________________ _ 
CLEAR~ ____________________ __ 
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3.3.1 Control Register (Write) (continued) 

Brl MNEjlvmIC DFSCRIPl'ION 

7 RMM REGISTER MAINl'ENANCE M:>DE - When RMM and MM are 
set, the values previously written in all the 
registers (except the CSR) are echoed back. 

6 

5 

4 

3 

2 

MM 

CRS'1' 

AIO 

RESERVED. 

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

RESERVED. 

aNrRCLLER RESET - 'lhis bit signals the 751 
microprocessor to perform a ·soft" reset; it 
deselects (releases dual port) all the drives, 
stq>s the mA and Disk Sequencers (potentially 
during sector transfers), and cancels any IOPBs in 
the queue. When the Controller Reset canpletes, 
the 751 resets the CSR to zero. CRS'1' does not 
initiate a Power-up Self Test. 

A Controller Reset takes up to 
one second to complete. 

ADD IOPB - '!he host sets AIO to indicate that the 
751 should execute the IOm (chain) at the address 
pointed to b¥ the IOm Address and Address 
Modifier Registers. Essentially, AIO canmands the 
751 to begin executing a new Iom (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. '!be 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) 

~ MNEZQUC DEjSCRIP1'ION 

1 CRIO a:..EAR RIO - 'Jhe host sets CRIO to clear RIO in the 
status Register. 'lYPi cal ly , the host sets CRIO 
after it reads the address of a campleted lOPS 
chain fran the lOPS Address and Modifier 
Registers. Clearing RIO enables the 751 to update 
the lOPS Address and Modifier Registers with the 
address and address modifier of a newly caupleted 
lOPS chain. Clearing RIO if it is not set in the 
Status Register violates the Register protocol. 

o CRBS a:..EAR RBS - 'Jhe 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 is only relevant in a 
multiprocessor environment.) 

3.3.2 status Register (Read) 

Sl'A'lUS RmISTER (Read) 

7 6 5 4 3 210 

BUSY _______________ _ 
FATAL ERROR _________ _ 
MAINTmANCE K)DE ACTIVE ______ _ 
RESEmnD ____________________ _ 
<XN.l'.RCLLER RESET ACTIVE __________ _ 
AIO PENDIl'G ___________________ __ 
REHJVE lOPS _________________________ _ 
RmISTER BUSY SE1-1APHORE _______________ _ 

~ MNEZQUC DEjSCRIP1'ION 

7 BUSY BUSY - '!he 751 is executing IOPSs. '!he 751 sets 
BUSY when it clears AIOP to acknowledge the first 
lOPS address; it clears BUSY after completing all 
the IOPSs with no new ones pending (within 500 
microseconds of the host clearing RIO on the last 
IOPB). '!his 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) 

Bn MNEJOnC DESCRIPl'ION 

6 FERR FATAL ERROR - '!he 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 follCMing conditions: 

5 

4 

3 

2 

1 

o 

MMA 

RSl'A 

AIOP 

RIO 

RBS 

(1) Maintenance Mode Test Failure7 
(2) Power-up Self Test Failure7 
(3) lOPS Checksum Miscanpare7 
(4) IOPS IJotA Fatal7 
(5) IOPS Address Alignment Error 7 
(6) Firmware Error7 
(7) Illegal Maintenance Mode Test Number 7 and 
(8) ACFAIL Asserted. 

MAINrENANCE K>DE .ll.Cr1VE - When set, the 751 is in 
Maintenance mode (See Section 8.6). 

RESERVED. 

a:NmCLLER RESET 1Cl'1VE - The host set Controller 
Reset in the Control Register and the 751 is 
currently resetting itself. 

AlO PENDIR; - When set, AIO has been set in the 
Control Register, rut the 751 has not acknCMledged 
its receipt. When clear, AlO may be set again. 

REKJVE lOPS - The 751 sets RIO after canpleting an 
lOPS, or a chain of IOPSs, and placing the address 
in the lOPS Address and Address Modifier 
Registers. 

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

REGISTER BUSY SEJo1APHORE - RBS provides a Ileans of 
allCMing multiple hosts to share access to the 751 
registers without simultaneous access (see Section 
8.8.2). (RBS is only relevant in a multiprocessor 
environnent. ) 
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3.4 FATAL ERRCR RmISTER 

If a fatal error occurs, the 751 returns the appropriate canpJ.etion 
COde in this register. Table 3-2 lists the fatal error codes 1 
Section 6.5 describes them • 

.WE 

EO 
El 
E2 
E3 
E4 
E5 
E6 
F:1 
E8 
E9-EF 
FO 
Fl 
F2 
F3 
F5 
F6 

Rev. A. July 23, 1986 

!RAM Checksum Failure 
!RAM Self Test Failure 
E:PRCB Cllecksum Failure 
Maintenance Test 3 Failure (OOKCEL RAM) 
Maintenance Test 4 Failure (Header Shift Register) 
Maintenance Test 5 Failure (VMEIJo1A Registers) 
Maintenance Test 6 Failure (RmCEL Olip) 
Maintenance Test 7 Failure (Buffer Parity) 
Maintenance Test 8 Failure (Disk FIFO) 
Reserved 
lOPS Olecksum Miscanpare 
lOPS IJt1A Fatal 
lOPS Address Alignment Error 
FiI'lllfare Error 
lliegal Maintenance Mode Test N\lIlber 
ACFAIL Asserted 

TABLE 3-2. FATAL ERlU aDS 
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SECl'IGl 4: lOPS DESCRIPl'IGl 

4.0 GENERAL 

'!be Input/OUtput Parameter Block (IOPB) passes messages between the 
751 and host software: software passes the type of transfer, disk 
address, data address, and count to the 7511 the 751 returns the 
transfer status and possibly the ending addresses upon canrnand 
canpletion. 'Ibis section begins with the standard IOPB for lOOSt 
data transfer cannands and follows with variations of the IOPB. 

4.1 S'l'ANIWID IOPB 

'!be 751 uses the standard IOPB for data transfer canmands and sene 
general purpose comnands. 

STANDARD IOPB 

7 6 5 4 3 2 I I I 0 

IERRS I I DONE I I CHEN I ISGM I I COMMAND I 
I COMPLETION CODE I 

I DPB I ISRI ICSEI IWRPTI IDFlTI ISKER II IONCll IIDRDVI 

I INTERNAL STATUS I 

I SUBFUNCTION CODE I 
I£IR[] [RDPJ I PSEl I IBHTI 0 IUNITI 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

oc 
00 

OE 

OF 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

I LINK LIST LENGTH I jlNTERRUPT LEVEL I 

I INTERRUPT VECTOR I 

I COUNT HIGHI 

I COUNT lOW I 
ICVLlNDER HIGH' 

I CVLlNDER lOW' 

I HEAD I 

I SECTOR I 

0 I DATA OR LINK ADDRESS MODIFIER I 

IPRIO I 0 I NEXT IOPB ADDRESS MODIFIER 1 
IDATA OR LINK ADDRESS HIGH' 

I DATA OR LINK ADDRESS I 

I DATA OR LINK ADDRESS' 

IDATA OR LINK ADDRESS lOW' 

I NEXT IOPB ADDRESS HIGH' 

I NEXT IOPB ADDRESS I 
INEXT IOPB ADDRESS' 

INEXT IOPB ADDRESS Lowl 

IIOPB CHECKSUM HIGH I 
IIOPB CHECKSUM lOW I 
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4.1.1 .lam ~.o. (Ccmland) 

1716543210 

1 1 
ERR)R SUMMARY _______ � 1 
~_______________________ 1 
ClIAIN ENABLE __________ 1 1 1 
SCA'rlER/GA'lBER __________ 1 1 1 1 
<D1MAND ______ ~-------I-I-I-I 

~ 

7 

6 

5 

4 

3-0 

ERRS 

QE5CB1JmCli 

ERRCm SUMMARY - ERRS is only valid if DCm is 
set. When set, a hard or soft error occurred 
during lOPS processing. When clear, the 751 
successfully oanpleted the IOPB. 

tim: 

Clear DCm and ERRS before 
executing an lOPS. 

DCm - When set, the lOPS is caoplete; if 
chained, software may remove the lOPS fran the 
chain and reuse it. 

ClIAIN ENABLE - When set, the Next lOPS Address 
Modifier and Next lOPS Actiress point to the 
next chained lOPS. ltlen clear, this lOPS is 
not chained to another IOPS. If <liEN and IEC 
are set, the 751 returns the whole chain with 
one RIO; if OlEN is set and IEC is clear, the 
751 returns one lOPS at a time. 

SCAT'mR/GA'lBER K>DE - When set, the lOPS 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. '!he link 
address modifier and the link address specify 
the link list location. When clear, this lOPS 
specifies the data transfer address; the data 
is transferred to/fran contiguous memory. OOM 
is only valid for standard reads and writes. 

CD1MAND - See Table 4-2. 

4.1.2 .lam ~ J. (Status Byte 1) 

After the 751 executes the IOPS, it sets DCm and posts a 
CcJIpletion Code in this byte. catpl.etion COdes are only valid if 

Rev. A. July 23, 1986 25 



m.cx;IQ) 751 Disk Controller User's Manual 

4.1.2 .lam ~ ~ (Status Byte 1) (continued) 

xx:m: is set. A code of Ox indicates a successful canpletion; any 
other value indicates an error occurred (See Section 6) • 

4.1.3 .lam ~ 2. (Status Byte 2) 

lOPS B¥te 2 is the Disk status ~te; it is only valid if DONE is 
set. B¥te 2 (excluding bits 5 and 6) is read fran the drive 
selected ~ this lOPS. 

I 7 6 5 4 3 2 I 1 0 

I 
IXJAL PORI' BUSY I 
SLIPPED RE.VCLUTION I 
CllJN1' SECl'ORS EXEClJTED I 
WRITE-PRal'EX!l' 
DISK FAULT 
SEEK ERROR 
CJH:n.INDER 
DRIVE READY 

~ 

7 

6 

5 

4 

3 

2 

1 

o 

DPB 

SR 

DFLT 

DRDY 
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I 
I 
I 

IXJAL PORI' BUSY - Sets if the selected port in 
a dual ported drive is busy. 

SLIPPED RE.VCLt1rION - Sets if the 751 is 
tmable to lEA enough data to keep up with the 
disk; it waits until the sector canes around 
on the next revolution. 

CllJN1' SECl'ORS EXEXlJTPD - Sets if the current 
sector count is invalid and the 751 has to 
recount the sectors. 

WRITE-PRO'rE'Cl' - 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 maxiIIun, or a 
seek does not canplete within SOO 
milliseconds • 

CN-aLINDER - '!be 751 sets ONCL when the 
selected drive is on-cylinder. 

DRIVE READY - '!he 751 sets DRDY when the last 
dr ive selected is ready. 
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4.1.4 .lam ~ 1 (Status Byte 3) 

IOPB Byte 3 is reserved. It reflects the 751' s internaJ. status and 
may be a non-zero value. 

4.1.5 .lam ~! (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). 

'Ihe 751 canbines standard Camand Codes with Subfunction Codes to 
execute camands. '!he lOPS Ccmnand Code and Subfunction Code 
fields define the required operation. Table 4-2 lists the 751 
CmImand and Subfunction Codes. 

.aD 

0 

1 

2 

3 

4 

5 

OD-IF 
20-3F 
40-5F 
60-7F 
80-9F 
NJ-AF 
BO-BF 
CO-w 

CDt1AND 

H)p 

WRITE 

READ 

SEER 

DRIVE RESET 

WRITE PARAME'l'ERS 

SlJBF'(JlC1'1Q1 

00 

00 

00 

00 
01 

02 

00 

00 
80 
81 

<2lERIC TO ALL 
Generic Tape 
772-Specific 
Reserved 
Generic Disk 
75l-Specific 
7l2-Specific 
Reserved 

Df!5CRIPI'ION 

No Operation 

Normal Write 

Normal Read 

Report Current Address 
Seek and Report Current 
Address 
Start seek and Report 
CcDI>letion I11mediately 

Drive Reset 

Write Controller Prmtrs. 
Write Drive Parameters 
write Format Parameters 

TABLE 4-2. ·751 CXJIWI)/~ CXDES 
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4.1.5 

4.1.6 

.!.Om ~ A (Subfunction) (continued) 

.aJl6 CXH1ANp ~ pF..scawrmN 

6 READ PARAMETERS 00 Read Controller Pnntrs. 
80 Read Drive Parameters 
81 Read For:mat Parameters 
AD Read Drive Status 

Extended 

7 EXTENDED WRITE 80 Write Track Headers 
81 Write Track For:mat 
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 
AD Read Defect Map 
Al Read Defect Map Extended 

9 DuansTICS 00 Self Test 

h-F RESER\7ID 

.!.Om ~ S. (Unit) 

17 1 6 5 4 3 2 1 0 

FIXED/RI!K)VABLE MEDIA 1 
RELEASE OOAL PORT 1 
PRIORITY SELECl' 1 
BIACK BCLE mANSFER 1 1 
RmERYID 1 1 1 
UNIT NtI4BER 1_1_1 

.BI!I: ltIBQltC Ilfi.SCRIPI'lJJ 

7 FDID FIXED/REHlVABLE MEDIA - When set, the 751 is 
accessing the fixed media portion of a disk 
drive. When clear, the 751 is accessing the 
ranovable media portion of a drive. '!his bit 
allows you to treat a fixecVremovable drive as 
two separate disk drives. See Section 8.16. 
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4.1.6 .lam ~ 5. (Unit) (continued) 

.Jm: MNIBmC DFfjCRIpITCIl 

6 RDP RELEASE mAL PORI' - 'Ibis bit is specifically 
used with dual ported disk drives. When set, 
the 751 releases the disk drive's port when it 
canpletes a caomand. When clear, the 751 does 
not release the disk drive'S port when it 
canpletes a camnand. See Section 8.19. 

5 PSEL PRIORI'lY SEI'.IiX!I' - When set, it forces the 
selection of a dual port drive. See Section 
8.19. 

4 BHT BLl¥:l{ HCLE 'mANSFER - When set, the 751 does not 
increment the bus address during a data 
transfer 1 lOPS transfers occur normally. When 
clear, the 751 does increment the bus address. 

3 

2-0 UNIT UNIT NtM3ER - 'Ibis 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 .lam ~.6. (Interrupt Level) 

1 7 1 6 1 5 1 4 1 3 1 2 1 1 101 

LINK LIST LEH3'lH _____ 1_1_1_1_1 1 1 1 
INTERHJP1' LJ!.VEL 1_1_1 

7-3 LLL LINK LIST I..EH;'lH - Bits 3-7 specify the length, 
in elements,· of a linked list for Scatter/ 
Gather carmands. Each element refers to an 
8-byte block in the linked list. See Table 8-2. 

2-0 INTERHJP1' LE.VEL - '!be 751 uses these bits as the 
VMEbus hardware interrupt level when it 
completes the lOPS. The 751 will not interrupt 
if bits 0 through 2 are clear. 

Depending on the camnand, Bytes 6 through 13 have 
different definitions (See Sections 4.2 through 4.4). 
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4.1.8 .IOm Me 2 (Interrupt Vector) 

lOPS Byte 7 determines the interrupt vector that the 751 uses upon 
camand canpletion. ibis byte is not valid if the interrupt level 
is zero. 

4.1.9 .IOm aytes .a .aIld.9. (Count) 

Byte 8 is Count High, Byte 9 is Count LOIrl. 'lhese bytes specify the 
nllnber of sectors to be transferred in a data transfer lOPS. 'lhe 
Format canmand uses this count to detemdne the number of tracks to 
format. 

4.1.10 .IOm aytes A.ana 11 (Cylinder) 

Byte A is Cylinder High, Byte B is Cylinder IDtl. 1bese bytes 
specify the starting cylinder address for a transfer. 

4.1.11 .IOm Me.c (Head) 

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

4.1.12 .IOm Me D (Sector) 

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

4.1.13 .IOm Me B (Data or Link Miress Modifier) 

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

RFSER\1ED ________ 1_1 1 1 1 1 1 1 
DATA OR LINK ADImSS K>DIFIER 1_1_1_1_1_1 

5-0 DATA OR LINK ADImSS HDIFIER - If OOM is set, bits 0 
through 5 specify the Link List Address Modifier, if OOM is 
clear, this field specifies the Data Address Modifier.· '!be 
751 uses these modifiers to canplete the address. 
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4.1.14 .mm ~.f (Next lOPB Address Modifier) 

7 6 5 432 1 0 

PRIORITY IOPB 1 
RESERVED 1 1 1 1 1 1 
NEXT lOPB ADIEFSS K>DIFIER _____ 1_1_1_1_1_1 

7 

6 

5-0 

PRIO 

pF..sgupr!ON 

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 
IOPB. 

RESERVED. 

NEXT IOPB ADImSS K>DIFIER - '!be Next IOPB 
Address Modifier, along with the Next lOPB 
Address, point to the next lOPB in the chain. 

4.1.15 .mm aytes 10. through II (IJo1A Data Address) 

lOPB Byte 10 is II4A Data Address High; Byte 13 is J:MA Data Address 
Low. '!hese bytes canprise the data or link list address pointers. 
'!be 751 uses these bytes with the data or link list address 
modifier to point to the data or linked list address. If EG1 is 
set, this address points to the linked list; if s:;M is clear, this 
address points to the data address. (i1le link list address must be 
on a 16"'bit word boundaty.) 

4.1.16 .mm aytes JA. through II (Next IOPB Address) 

lOPB Byte. 14 is Next lOPB Address High; Byte 17 is Next IOPB 
Address Low. These b,ytes comprise the Next IOPB Address pointers. 
'!he 751 uses these bytes with the Next IOPB Address modifier to 
point to the next lOPB in the chain (if <lIEN is set in Byte 0). 
(i1le Next lOPS address must be on a 16-bit word boundaty.) 

4.1.17 .mm Bytes lB. .and a (IOPB Cllecksum) 

Byte 18 is IOPB Olecksum High; Byte 19 is IOPB Olecksum Low. '!he 
751 calculates the dlecksum by adding the IOPB bytes. See Section 
8.15. 
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4.1.18 .!Om Sytes lA.sma lB (ECC Pattern Word) 

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

4.1.19 .!Om aytes lC .sma III (ECC Offset Word) 

Byte Ie is ECC Offset Word High, Byte 1D is ECC Offset Word Low. 
'1bese bytes are required for ECC Mode 0 and may be required for 
Mode 2 (See Section 6.4). 

4.2 CXN1'RCLLER PARAMETERS lOPS 

'lhis lOPS sets and reads various controller parameters. '!he 751 
uses the standard lOPS, but redefines bits in ByteS 8, 9, A, B, 
and E. 

CONTROLLER PARAMETERS 
7 6 

IERRSI I DONE I 

IDPBI [ID 

IAUDI ITMOOi 

00 

01 

02 

03 

04 

OS 

06 

07 

08 

09 

OA 

OB 

DC 

OD 

OE 

OF 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

I TOT I 

lovsl Icopi 

IPRIO I 0 
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5 

I CHEN I 

ICSEI 

0 

0 

.cI 

I~~ 
0 

!ill] 

4 3 2 I 1 I 0 

ISGM I I COMMAND I 
I COMPLETION CODE I 

IWRPTI I DFlT I ISKER II I ONCl I r IDRDV I 

I INTERNAL STATUS I 

I SUBFUNCTION CODE I 

I UNIT I 

I INTERRUPT LEVEL I 
I INTERRUPT VECTOR I 

Of!] I EDT! ~I I AIOR I 
~ 0 

IASRI IZlR I ~I I ECCM I 
I THROTTLE I 

0 

0 

I CONTROLLER TVPE I 

I NEXT IOPB ADDRESS MODIFIER I 
I PROM PART NUMBER HIGH) 

I PROM PART NUMBER lOW I 
I REVISION I 

I SUBREVISION I 
INEXT IOPB ADDRESS HIGH I 

I NEXT IOPB ADDRESS I 

INEXT lOPS ADDRESS I 

I NEXT IOPB ADDRESS lOW I 

IIOPB CHECKSUM HIGH I 
IIOPB CHECKSUM LOW I 
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4.2.1 .IOm Me.a. (Controller Parameters A) 

7 6 5 4 3 2 1 0 

AlJ'ID-UPDATE ________ _ I 
'mANSFER K>DE ________ _ I RESERVED ___________ _ 

I 
lOPS QIE<I<SUM ____________ _ I 
ENABLE IJttA TIMEClJ'l' __ ,.,-________ _ I I 
Wt-PRIVILmED REGISTER !DDE _________ _ I I AIO RESPONSE TIME _______________ _ I_I 

~ MNEHmC m.souprION 

7 ADD AlJ'ID-UIDATE - When set, the 751 updates the IOPS 
to the transfer's ending parcmeters; it updates 
the disk address, the sector count, and the data 
address after completing the transfer or 
detecting an error. When clear, the 751 ally 
updates the lOPS if an error occurs. '!be 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). 

6 'J!t'DD TRANSFER KIDE - When set, the 751 executes data 
transfers in Longword mode. When clear, it 

5 

4 lCS 

executes transfers in Word IOOde. (lOPS 
transfers are always in Word mode.) If a 
transfer starts on an inproper 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. '!he 751 may end 
the transfer with a byte and/or word. 

RESERVED. 

lOPS QIE<I<SUM - When set, the 751 reads the 
IOPS, compares the checksum it generated during 
the read with the checksum the software driver 
appended to the lOPS. '!he 751 also updates the 
Checksum bytes in any lOPS if ADD is set. 
Clearing lCS disables this feature. See Section 
8.15. 

Since this feature adds 50 microseconds 
to each transfer, it effects the 751's 
performance. 
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4.2.1 .lOEB ~.8. (Cmtro11er Parameters A) (continued) 

~ MNEZQITC DESCRIPTION 

3 EDT mABLE Dm TIMEClJT - When set, the 751 enables a 
IJo1A bus error timer. When clear, the 751 relies 
on the VMEbus transfer timer. 

2 NPRM lQl-PRIVILEX;ED RmISTER K>DE - When set, the 751 
responds to address modifiers 2IE and 29H. When 
clear, the 751 a'lly responds to 2IE. (See the 
VMEbus Specification Manual for more information 
on address modifiers.) 

1-0 AlOR AlO RESlQlSE TIME - '!hese bits resporxi to the 
four values that indicate the maxinum AIO 
response time. 'Ibis is the time fran setting 
AIO to the time the 751 clears it. '!he shorter 
the response time, the greater the 751 overhead. 

VAWE lIB 

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

TABLE 4-3. AIO RBSPCI1SB TIME 

4.2.2 .lOEB~~ (Cmtro11er Parameters B) 

1 7 1 6 1 5 432 1 0 

'lBROl"lLE DEAD TIME _____ 1_1 1 
RmERVED I 
RELEASE Gl REJJU&S'T I 1 I I RmERVED _____________ 1_1_1_1 

~ MNEZOUC PEfiCRIPTION 

7-6 'lDT 'lBROl"lLE DEAD TIME - 'IDT selects one of four 
mininum time periods that dete11Ilines the time 
the 751 remains off the bus between throttle 
bursts (See Section 8.12). 

5 RESERVED. 
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4.2.2 

4.2.3 

.!Om Me.9. (Controller Parameters B) (continued) 

3-0 

MNEHlNIC 

ROR 

DESCRIPl'ION 

RELEASE (JiJ REUJEST - When set, the 751 releases 
the bus at the request of other bus masters; 
otherwise, it oontinues with the next throttle 
burst. '!he 751 monitors the bus request lines 
and releases bus busy only if another bus 
request is pending. It canpletes 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 • 

.!Om Me A (Controller Parameters C) 

7 6 5 4 3 2 1 0 

ENABLE CNERLAP SEEl{S ____ _ I 
CXJIIMAND OPrIMIZATlCE ______ _ I 
INTERRJPl' AT am OF ClIAIN _____ _ I 
AD'lGfATIC SEEK REmY _________ _ I 
ZERO LATENCY READ mABLE _________ _ I 
RE'lRY BEFORE <X>RRECrION ___________ _ I I 
ERROR <X>RRECl'ION lO>E _____________ _ I_I 

BrJ: 

7 

6 

5 

MNEZQITC 

(JJS 

<X>P 

IEC 

FBABLE OJERLAP 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. 

aJ4MAND OPrIMlZATlCE - When set, the 751 
ini tiates elevator seeks and camnand 
optimization. See Section 8.9. 

INrERRJPl' AT END OF ClIAIN - When set, the 751 
returns all lOPS chains with one RIO and one 
interrupt; it does not relink or unlink IOPBs. 
'!be RIO address of a completed chain is the 
address of the first lOEB in the chain. 
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4.2.3 

4.2.4 

.mm.am A (Controller Parameters C) (continued) 

~ 

5 

4 

3 

2 

1-0 

IEC 

AgR 

ZLR 

RBC 

DFSCRIPTION 

INrERRJPl' AT END OF aIAIN (continued) - '!he 751 
also uses the interrupt level and vector of the 
first lOPS in the chain. Clearing lEe disables 
this feature. See Section 8.21. 

Do not set or clear lEC while the 751 
is processing an lOPS chain. 

AlJ'l'GiATlC SEEK RE'mY - When set, the 751 resets 
the drive, seeks to the canmanded cylinder and 
retries the transfer up to two tiIres 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 1 when clear, zero latency reads are 
disabled. see Section 8.7. 

RE'lRY BEFORE ~lON - When set, the 751 
retries the operation once on an ECC error 
without calculating the error syndrane. If an 
error Occurs, en the second try, the 751 reverts 
to the specified Error Correction mode. 

ERROR <DRRECl'lON ltDDE - '!here are three Error 
COrrection modes. Mode 0 stops a transfer and 
provides the driver with the error's offset and 
pattern. '!he 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. 

.IOm ~ B (Controller Parameters D) 

Bits 0 through 7 are the Throttle ('lHRO) bits. '!he throttle is the 
maximum nl.mlber of transfers allowed each tine the 751 becanes bus 
master. '!he throttle value determines the maximum II4A burst length 
for both data and lOPS II4A transfers. Each bit poSition represents 
a binary weight, allowing a throttle fran 1 to 256. see Table 4-4. 
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4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.2.8 

.mm Me B (Controller Parameters D) (continued) 

VAUJE WEIGHT 

0 256 
1 1 
2 2 
3 3 . . 

255 255 

TABLE 4-4. 'lBROrlLE VALUES 

.mm Me.E: (Controller '!YPe) 

lOPS Byte E is the Controller '!YPe byte. Xylogics assigns each VME 
controller a unique controller ~ code • 

CXlW'BCI,T.ER 

712 
751 
772 

.aJ)£ ..un. 
12 
51 
72 

(ESDI Disk Controller) 
(SMD Controller) 
(Pertec Tape Controller) 

TABLE 4-5. CXIf.llQ..LER 'lY.PE <IDES 

.mm Bytes lO. .a.nd II (EPRQt1 Part Number) 

'!he 751 returns a portion of the EPRQt1 part number on a Read 
Controller Parameters corrmand. '!he 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 • 

.mm Me.u (Revision) 

This byte contains the revision level of the EPRG1 plugged into the 
board (O=Unreleased Prototype, l=A, 2=B, etc.). 

.mm Me II (Subrevision) 

'Ibis byte contains the subrevision level of the EPROM plugged into 
the board. Arr:l 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 lOPS 

DRIVE PARAMETERS 

7 6 5 4 3 2 I 1 I 0 

IERRS\ IDONEI I CHEN \ 0 I COMMAND I 

I COMPLETION CODE I 
00 

01 

02 

03 

04 

05 

06 

01 

08 

09 

OA 

08 

oc 
OD 

OE 

OF 

10 

11 

12 

13 

14 

15 

16 

11 

18 

19 

I DPB I [ill ICSEI IWPRTI IDFLT I ISKER\ IloNcll r IDRDYI 

I INTERNAL STATUS I 

1 SUBFUNCTION CODE I 

(£J]Q] 1 RDP I I PSELI 0 IUNIT\ 

IAFE I 0 IC4501 [EC32] 0 I INTERRUPT LEVEL I 
I INTERRUPT VECTOR I 

I MAX SECTOR LH I 
I HEAD OFFSET I 

I MAX CYLINDE~ HIGH I 
1 MAX CYLINDER LOW I 

I MAX HEAD \ 

I MAX SECTOR I-
I SECTORS PER TRACK (RD. DR. PRMTRS.) I 

1 PRIOI 0 I NEXT IOPB ADDRESS MODIFIER I 
0 

0 

0 

0 

INEXT IOPB ADDRESS HIGH I 

I NEXT IOPB ADDRESS \ 

INEXT IOPB ADDP.ESS I J 

1 NEXT IOPB ADDRESS LOW I 

IIOPB CHECKSUM HIGHI 

IIOPB CHECKSUM LOW I 

4.3.1 .IOm ~.6. (Drive Parameters) 

7 6 5 4 3 2 1 

1 
1 
1 

ALTERNATE FIELD ENABLE ___ _ 
R&SER\7ED __________ _ 
45o-<:Xl4PATIBLE !D)E _______ _ 

1 1 
1 1 

32-BIT ERK>R <DRRD'lON OODE _____ _ 

0 

1 
1 

1_1_1 

R&SER\7ED ____________________ _ 
IN1'ERHJPl' LEVEL _____________ _ 
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4.3.1 ..IOm ~.6. (Drive Parameters) (continued) 

lW! 

7 

6 

5 

4 

3 

2-0 

MNf2QUC 

AFE 

C450 

EC32 
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pf$CBIpTION 

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. 

Using AFE, C450, and EC32 in different 
modes on the two connecting disks will 
have a detri.nental effect on the disk 
subsystem's performance. '!he 751 must 
modify the OOKCEL code each tine it 
switches drives. 

RESERVED. 

45o-<xJ.1PATIBLE K>DE - When set, the 751 reads 
and writes 45Q-canpatible format disks. '!he 
format is canpatible with disks having less than 
64-sectors per track. '!he 751 ignores the Drive 
~ field in the 450 header; it does not format 
in 45Q-Canpatible mode. C450 does not override 
the format parameters set in the 751. (See the 
note below bit 7.) 

C450 only allows word boundary 
transfers since it swaps data bytes as 
J:MAed to memory. 

32-BIT ECC - When set, the 751 uses a 32-bit ECC 
m the header and data. When clear, it uses a 
redundant header check, and a 48-bit data ECC. 
EC32 must be set when USing the 450-canpatible 
mode. (See the note below bit 7.) 

RESERVED. 

INl'ERHJP1' LE.VEL - Bits 0 through 2 are the 
VMEbus Interrupt Level bits. '!he 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 

.IOm Me.a (Max Sector/Last Head) 

lO:PS Byte 8 specifies the max sector value on the last head for use 
in cylinder sp:tring (this value is zercrbased). Bytes ODH and 08H 
must be equal if cylinder sparing is not used. See Section 8.1.2 • 

.IOm Me.2. (Head Offset) 

lOPB 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 • 

.!Om aytes A.anQ B (Max Cylinder) 

lOPB Byte A is Max Cylinder High; Byte B is Max Cylinder Low. 
'!hese bytes specify the drive's max cylinder value. '1b.is value is 
zercrbased, i.e., the max cylinder on an 823 cylinder drive is 822. 

.!Om Me.c (Max Head) 

lOPB Byte C specifies the drivel s max head value. '1b.is value is 
zercrbased. 

.!Om Me D (Max Sector) 

lOPB Byte D specifies the drive's max sector value. '1b.is value is 
zercrbased. See Section 8.1 • 

.!Om Me B (Sectors Per Track) 

lOPB Byte E returns the number of sectors per track (the 751 
detennines this value by counting the sector pulses fran the drive) 
on a Read Drive Parameters camnand. '!his is the actual number of 
sectors; it has not been modified to be zercrbased. '1b.is value 
does not include runts. 

'!he Format camnand uses this count to detennine the number of 
sectors to format. Normal Read and Write camnands use this count 
to limit the number of header a:m.pares before a Header Not Found 
error occurs. 
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4.4 FORMAT PARAMETERS lOPB 

4.4.1 

FORMAT PARAMETERS 

00 

01 

02 

03 

04 

OS 

06 

07 

08 

09 

00\ 

08 

OC 

OD 

OE 

OF 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

7 

IERRSI 

IDPel 

IFIXD I 

IPRIOI 

6 5 

I DONE I I CHEN I 

[!!] ICSEI 

I INTERLEAVE I 

0 

.IOm B.ite.6. (Interleave) 

4 3 2 I t I 0 

ISGM I I COMMAND I 
I COMPLETION CODE I 

1 WPRT I IDFLTI ISKER I I 10NCLI IIDRDY 1 

IINTERNAL STATUS 

I SUBFUNCTION CODE I 

0 IUNITI 

0 I INTERRUPT LEVEL I 

1 INTERRUPT VECTOR 1 

I FIELD '1 
I FIELD 21 

IFIELD 31 

1 FIELD 41 

IFIELD 5 HIGH I 

IFIELD 5 LOW 1 

0 

I NEXT lope ADDRESS MODIFIER I 
I FIELD 61 
IFIELD 71 

IFIELD 5 ALT. HIGH I 

1 FIELD 5 ALT. LOW I 

INEXT lope ADDRESS HIGH I 

I NEXT lope ADDRESS I 

INEXT lope ADI'QESS I 

I NEXT lope ADDRESS LOW I 

Ilope CHECKSUM HIGHI 

IIOPB CHECKSUM LOW I 

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

INTERLEAVE FACroR _____ 1_1_1_1 1 1 I 1 
INTERHJPl' LEVEL ___________ 1_1_1_1 
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4.4.1 .ICm ~ A (Interleave) (continued) 

4.4.2 

1 

4.4.3 

(0 

4.4.4 

~ 

7-4 

3-0 

fttNEZomIC 

INTF 

INTI. 

INTERLEAVE FACl'OR - '!he 751 uses IN1'F during 
Format operations. For 1:1 interleaving, the 
interleave factor is zero. '!he interleave 
factor for other ratios is (n+l) :1, where n is 
the interleave factor. 

INTERLEAVE FACl'OR 
lUm 1::! 

o 
1 
2 . . 
F 

RATIO 

1:1 
2:1 
3:1 . . 

16:1 

TABLE 4-6. 751 INTERLEAVE FACR:mS 

IN1'ERRJP1' LEVEL - See Section 4.1.7. 

.ICm ~.a (Field 1) 

Field 1 is the number of bytes fran one 1::!fte after the index or 
sector pulse to when the 751 enables the Read Gate for headers, 
this value must be larger than one. (Xylogics recaomends USing 
one.) 

.ICm ~ ~ (Field 2) 

Field 2 is the number of bytes fran when the 751 enables the Read 
Gate to when it starts looking for the Header Sync 1::!fte, this value 
must be larger than one. (Xy1ogics recaomends OAlI.) 

.ICm ~ A (Field 3) 

Field 3 is the number of bytes fran the sector pulse to the Header 
Sync byte, this value must be larger than two. (Xylogics 
recarmends IBH.) 
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4.4.5 .lOBi l3Y.te.8 (Field 4) 

4.4.6 

4.4.7 

4.4.8 

J 

4.4.9 

Field 4 is the number of bytes between the Header ECC and the Data 
Sync byte I this value must be larger than two. (Xylogics 
recxmoends l4H.) 

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

.lOBi B,ytes .c .and.D (Field 5 High/Low') 

B¥te C specifies Field 5 High, Byte D specifies Field 5 Low. ~ 
sector size (in bytes) mat be larger than 254, even, and smaller 
than 4098. (Xylogics ships units set to 200H.) 

.lOBi l3Y.te l.O. (Field 6) 

Field 6 is the number of bytes fran enabling Read Gate to when the 
751 starts looking for data syncl this value nust be larger than 
one. (Xylogics recamnends OAB.) 

.lOBi l3Y.te 11. (Field 7) 

Field 7 is the number of bytes the write Ga~ remains on after the 
Data ECC, this value must be greater than or equal to one. 
(Xylogics recxmoends three.) 

.lOBi Bytes la.and 11 (Alternate Field 5 High/Low') 

B¥te 12 specifies Alternate Field 5 High I Byte 13 specifies 
Alternate Field 5 Low. rus field defines the number of data bytes 
per sector when AFE is set for this unitl see Section 4.4.6 for 
limits. See Section 8.18. (Xylogics ships units set to 400H.) 
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SECrICIiJ 5: CX»WIlS 

5.0 GENERAL 

Each disk carmand begins a new page. An lOPS diagram follows each 
ccmnand description. '!be diagrams are highlighted to indicate 
which fields the 751 absolutely requires for camnand execution, 
which fields are optional for the carm:md, and which bytes return 
after execution. 

Each 751 lOPS is 30-bytes long. Reserving all 30 bytes for each 
IOPS maintains lOPS integrity. Generally, all oamnands use Bytes 0 
through 19B (Bytes lAB through lOO are reserved). 

5.0.1 Sett:iQl ~ .b Cqmand 

Each lOPS diagram indicates the bytes or fields that Il1llSt be set 
for each operation. Certain parameters are essential, others are 
optional. All camands require the Cannand, unit, and Interrupt 
Level fields to contain valid information. '!be Interrupt Vector 
field must be valid if the Interrupt Level is not zero. 

5.0.2 OJIpl etiRl .b Ctmwmd 

After the 751 cat¢etes the camnand, it updates lOPS Bytes 0 
through 3 with ERRS, IOm, a CeJupletion Code, and an internal 
status. '!be 751 a'lly updates the entire lOPS if Auto-update (ADD) 
is enabled, an error occurs, or if Read Parameters or Read Extended 
Status camands are executed. If ADD is set, and no errors occur, 
the 751 sets IOm, posts a CcJupletion Code of zero in Byte 1, and 
disk drive status information in Byte 2, for any ccmnand that I»1As 
data to/fran memory, the 751 updates the data and disk addresses to 
point to the last address plus one of the transfer. See Table 5-1. 

STMIJS 

AIm Clear/No Error 
Occurs 

ADD Set,lNo Error Occurs 

ADD Clear/Error Occurs 

AIm Clear/A Read 
Parameters or Read 
Extended status 
Qmnand is Executed 

751 updates Bytes 0-3 with ERRS, IXIm, 
CcJupletion Code, and internal status 

751 updates the entire lOPS 

751 updates the entire lOPS 

751 updates the entire lOPS 

TABLE 5-1. 751 CXJIMAND CXJIPLE'l.':[(B 
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5.1 W OPERATION 

'!he No Operation (WP) camnand is a diagnostic tool. '!he 751 reads 
the lOPS and marks it canplete. 

NOP 

00 m#ffiffl~~fflffiffiffi~ffiffi~~~~~~~fflffifflijfflfflffiffi~~~~ 
01 

02 ~~~mm~~mm~mw~~~~~~ffiffiffim~~~~~~ 

05 ~~~~~~~~~-===~ __ ~-¥~~~~~~~~ 
06 

07 
08 ~ ________________ ~~~~ ________________ ~ 

09 

OA 

08 

oc 

00 ~--------~--------~~~~~~~~~~~----4 
DE 

Of 

10 ~ ____________ ~~~~~~~~=-__________ ~ 
11 

12 ~ ____________ -.~~~~~~~~~ ____________ ~ 

13 

14 

15 

16 

17 

18 

19 
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5.2 WRITE DATA 

'!he 751, after reading and decoding the lOPS, positions the disk 
drive heads at the target cylinder1 it then reads in the data fran 
host memory (indicated by the IOPS) and writes the data 
contiguously to the disk I s sequential sectors. 

Wri te Data has two lOPS formats: Normal and Scatter/Gather. A 
Normal lOPS specifies one contiguous block of host memory to write 
to the disk. A Gather Write lOPS 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 IOPSs in a oammand queue that holds up to fourteen 
full IOPSs. 'Ibis queue allows the 751 to optimize the camnands for 
both elevator/overlap seeks and processing multiple IOPSs per 
revolution (See Section 8.9). 

WRITE DATA 

01 

02 mffifflffifflffimmffllli~ffiffl~~~~~~~~~~ffiffiffiffifflffl~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 

06 

07 

OB ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
os ~~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 

OE 

OF 

10 ~~~~~~~~~~~~~~~~~~~~~~~ 
11 

12 ~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

lB 

19 
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5.3 READ DATA 

'1he 751, after reading and decoding the lOPS, positions the disk 
drive heads at the target cylinder, then reads the disk data 
indicated by the lOPS, and writes the data in host memory. 

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

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

READ DATA 

02 mfflffiffimmmm~~ffiffiffim~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~ 

05 [oC4;~(4 

06~~~ 

a 7 """.,.,.,,,,,," 

08 ~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~ 

18~~ __ ~~ ____ ~~~~~~~~~~~~~~ 
19~~ __ ~~~ __ ~~~~~~~~~~~~ __ ~ 

lC~ ____ ~ ______ ~~~5555~~~ __________ ~ 
lD~ ____ ~~~~~====:;:;;;~~ __ ~ ______ ~ 
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5.4 REPORT C1JRRENl' ADDRESS 

The 751 selects the disk drive, reads the first good header field, 
and returns the address to the host via the lOEB; it updates the 
lOEB regardless of AUD's status. 

REPORT CURRENT ADDRESS 

00 m#fflffiffm~~~~~~~~~~~~~fflffiffiffl~ffiffi~~~ 
01 

02 ~ffffiffffiffl#ffiffffi#~~~~~~~~~~~ffffi~Wffiffffi~~~~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

06 

07 

08 ~ ________________ ~~~~~ ________________ ~ 

09 mrrmmmm~mwmmmm~mmmm~~~~~mwmmmmmmrnmmrnmm~md 
OA ~~~#m~~~#m~~~~~~~~~~~~~~~~ 

OC ~ffimffimffim~~~~~~~~~~~~~~~~m#m#~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~~~~ 
OE 

Of 

10 ~ ____________ -=~~~~~~~~~ __________ ~ 
11 ~--------------~~~~~~~~--------------i 
12 ~ ____________ ~~~~~~~~~~ ____________ ~ 

13 

14 

15 

16 

17 

18 

19 
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5.5 SEEK AND REPORT <lJRRENl' ADmESS 

'!be 751 issues a seek to the selected disk drive for the target 
cylinder. After the drive oanpletes the seek, the 751 reads the 
first good header field it encoWlters and reports it to the host 
via the caupleted lOPS. 'lhe 751 updates the lOPS regardless of 
ADD's status. 

SEEK AND REPORT CURRENT ADDRESS 

00 ~mffl~~mm~~~~~~~~~ffifflmffl~~~~~~ 
01 ~~~ffiW~ffim~~ffim~~~~~~~~~~~~~ 
02 ~~~~~~~~~~~~~~ffiffi~~~~~~~ 
03 ~~~~~~~~~~~~~ew~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~~~ __ ~~~~~~~~~~ 
06 

07 
08 ~ ________________ ~~~~ ________________ ~ 

09 ~~~~n7.n7n7~~~~~~~~~~~~~~~ 
~ ~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
oC ~~~mm~~~~~~~~~~~~~~~~~~ 
OD fW~~ww~~~wwww~~~~~~~~~~~~~ 
OE 

Of 

10 r-------------~~~~~~~~=-----------~ 
11 r-------------~~~~$.$~~~------------~ 
12 ~----------_r.~~~~~~~~----------~ 
13 

14 

15 

16 

17 

18 

19 
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5.6 STARI' SEEK AND REOOR!' <n1PLETION IMMEDIATELY 

'!be 751 issues a seek to the selected disk drive for the target 
cylinder, and reports a campietion to the host without waiting for 
the seek to campiete. 

START SEEK AND REPORT 
COMPLETION IMMEDIATELY 

05 ~~~~~~~~~==~ __ ~~~~~~~~~~ 
06 

07 

08 r-----------------~~~~----------------~ 
09 ~7T/~~'i7.n7.~7_n7,0~~~~~~~~~~~~~ 

OB ~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~ 

00 r---~~--_r--------~~~~~~~~~~--~ 

Of ~~;:;:lU.-----

10 r-------------~~~~~~~~~----------~ 
11 r-------------~~~~~~~~------------~ 
12 r-------------~~~~~~~~,-----------~ 
13 

14 

15 

16 

17 

18 

19 
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5.7 DRIVE RFSET 

The 751 commands the disk drive to reset. First it issues a fault 
clear, and then a recalibrate (return to zero). The lOPB is 
oampiete when the recalibrate campietes or times out on drives that 
are reaqy. The 751 does not wait for the recalibrate to oamplete 
on drives that are not reaqy. 

DRIVE RESET 

00 ffifflffiffi~~~~ffiffi~~~~~~~ffifflfflfflffifflffiffi~~~~ 
01 ~~~~~~~~~~~~~~~~~~~~~~~ 

03 ~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~==~~~~~~~-===~ __ ~~~~~~~~~~ 
06 

07 

08 r-----------------~~~~~--------------~ 
09 r-----------------~~~~~----------------~ 
OA r-----------------~~~~~~----------------~ 
08 ~ __ --------------~~~~~~----------------~ 
DC r-------------------~====~------------------~ 

OE 

Of F""'==L..-----

10 r--------------=~~~~~~~~~----------~ 
11 ~------------~~~~~~~------------~ 
12 ~-----------r~~~~~~~~----------~ 
13 

14 

15 

16 

17 

18 

19 
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5.8 WRITE <XNm<LLER PARAMETERS 

'1his ocmrand initializes the 751 with its operational parameters. 
No default parameters are ass\lned, rut once written, the parameters 
remain in the 751 non-volatile nenory. Section 4.3 defines how to 
change the parameters for individual applicationsJ Section 6.6 
explains the !RAM checksum. 

WRITE CONTROLLER PARAMETERS 

00 mfflffiffl~~fflffl~~~~~~~~~~fflffl~~ffim~~~ 
01 

02 ~fflffi~~~~~~~~~~~~~ffiffi~~fflffi~~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~=-~m=~~~~~~~~~ 
05 ~ ____________ ~ ____________ ~~~~~~~~~ 

06 

07 

08 ~~~~~~--~-i~~~~~~~~~~~~~~ 

09 ~~~~~~'l?~~~~~~~~~~~77.~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~gz~~~~~~~~~~ 
OC ~ __________________________________________ ~ 

OD r----------------r,~~~~~--------------_1 
OE 

Of 

10 r---------------~~~~~~~~------------~ 
11 r---------------~~~~~~~~------------__4 
12 r------------------,~~~~~--------------~ 
13 

14 

15 

16 

17 

18 

19 
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5.9 WRITE DRIVE PARAMETERS 

'lliis camrand informs the 751 of the disk drive's {ilysical 
characteristics. No default values are asst.med, but once loaded, 
the parameters remain stored in the 751 non-volatile memory. See 
Section 4.4. 

WRITE DRIVE PARAMETERS 

00 mfflfflfflMm~~~~~~~~~~~~~~~~~~ 
01 

02 ~ffiffi~*ffifflffi~~fflffi~~~~~mi~~ffi#~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~~~~~~~~~~~ __ ~~~~~~~~~~ 
06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~$$~~~~~~~~~~~ 
OC 

00 

OE 

OF 

10 r-----------------------------------------------~ 
11 

12 r-------------------------------------------------~ 
13 

14 

15 

16 

17 

18 

19 
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5.10 WRITE FORMAT PARAMETERS 

'Ibis camnand informs the 751 of the disk drive's nedia format. No 
default values are assll'Oed, 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 FORMA T PARAMETERS 

00 Wfflffiffi~~fflm~~~~~~~~~ffiffi~~fflfflfflffi~~~ 
01 

02 ~~~~~~~~~~~~~~~~~ffi#~~~~~~~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~~~~~~~~~~~~r-~--~~~~~~~~~ 
06 

07 

08 

09 

OA 

OB 

OC ~~~~~~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~~~~~ 

OE 

Of 

10 

II 

12 ~~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 
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5.11 READ CCNl'RCLLER PARAMETERS 

The 751 returns its current operational parameters to the host via 
the lOPBJ it verifies the !RAM checksum before canpleting the 
transfer, and updates the lO:PS regardless of ADD's status. See 
Section 4.3. 

READ CONTROLLER PARAMETERS 

00 mffmm~~mm~ffiffi~~~~~~~~~~~~~~~ 
01 ~~~mm~~~~~~~~ffiff~~~~iW~~~~~~ 
02 mm~~mfflfflffl~mm~~~~~~~~ffiffi~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~wm 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~------------~-----------f~~~~~~~~ 
06 

07 

08 mffi~~~~mr~~~~~~wmlliW~~illillillill~~~~ 
09 mm~mm~~~~,m~~~~~mw~~mmmF.~~~ 
OA mfffflfflffiffimffifflffiffifflffiffffiffi~mffi~~~~~~~~~~~~~ 
OB rw~~~wwww~~WWWW~~~~~WWllWillllWilllllliillllilllli~llllm 

DC r-----------------------~----------------------J 
00 mnmmrnmmmmTImm~~mm~~~~~~mm~mm~mm~mm~ 
OE 

OF 

10 mttmmttmmttmffimmftm~~~~~~~~~~~~~~~~~ 

13.~ 

14 ill-15 

16 

17 

18 

19 
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5.12 READ DRIVE PARAMETERS 

The 751 returns the programmed disk drive's physical 
characteristics to the host via the rOPB, it returns the specified 
drive's actual number of sectors per track in Byte OEB. '!he 751 
verifies the !RAM checksum before canp1eting the transfer, it 
updates the lOPB regardless of AIJD's status. See Section 4.4. 

READ DRIVE PARAMETERS 

00 Wffl~~ffiffi~~~~~~~~~~~ffiffi~~~~~~~ 
01 m#~~~~~~~~~~~ffl$~~~~~~~~~~m 
02 ~fflffi~~~~~fflffi~~~~~~Mm~~~~~~fflffi~m 
03 ~~~~~~~~~~~~~ma~~~~~~~~~~ 

04~~~~~~~~~~a=~~~~~~~~~~~~~ 

05 ~~~~~~~~~~~m-----~~~~~~~~~ 
06 

07 

08 ~~ffiffi~ffi#~ffi#~ffi#~~~~~~~~~~~~~~~ 
09 ~~~~m#~~~ffi#~~~~~~mffiffi*~~~~~~m 
OA ~~ffiffi~ffi#~ffi#~~~~~~~~~~~~~~~~~ 
OB mm~~~~ffi*mffimffimffi~~@$~ffiffiffiffiffiffimm~~~~~ 
OC mm~~~~ffi*ffi*mffimffi~~~~~~ffiffimm~~~~~ 
00 ffillimffimffimmmm~~~~~~~~~~~ffiffiffiffiffiffiffiffi~ 
OE 

Of 

10 r---------------------------------------------~ 
11 r---------------------------------------------~ 
12 r---------------------------------------------~ 
13 

14 

15 

16 

17 

18 

19 
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5.13 READ FORMAT PARAMETERS 

'!be 751 returns the current disk drive's format paraoeters to the 
host via the lOPS, it verifies the llW1 checksllll before ccmpl.eting 
the transfer, and updates the IOPS regardless of ADD's status. see 
section 4.5. 

READ FORMAT PARAMETERS 

00 ffiffiMmffimffiffi~~~~~~~~~~~fflfflmffl~mm~~~~ 
01 ~~~~~~~~~~~~~~~~~~~~~~~~ 
02 ~fflffl~ffiffiffiffmm~~~~~~~~~~~~~~~~~~ 

03 ~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~==~~~~~~~~~~~~ 

os mmmmmm~~~~~mwmmmw~--~~~~~~~~~~~ 
06 

07 

08 mffiffiffi~mffiffiffi~~ffiffi~~~~~~~~~~~~~~~ 
09 ffiffi~~ffiffi~~~~mffi~~~~~~~~~~~~mm~ 
~ ~~ffiffi~ffiffi~~~~~~~~~~~~mm~~ 
DB ffiffi~mffi~~~~~~~~~~~~~~~mm~~mm~ 
DC ffiffi~~~~mm~mm~~~~~~~mm~mm~mm~mm~~ 
00 ~~WW~~WW~WW~~~~~~~WW~WW~WWllillWWillll~ 

DE 

OF 

10 mffiffi*~~ffi*mm~~mm~~~~~~~~~~~~~~ 
11 mmffimffimmmmmmmmmmm~~~~~~mmmmmmmmmmmm~ 
12 mffi~ffiffiffiffi~ffiffi~~~~~~~~~mffi~ffim~~ffimmm~ 
13 

14 

15 

16 

17 

18 

19 
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5.14 READ DRIVE STA'IDS EXTENDED 

'!he 751 reads the SMD drive interface's extended status. It 
returns the drive's status in lOPB Bytes 8 through A regardless of 
AUD's status (See Table 5-2). '!he drive-specific bytes follow the 
same bit aligrnnent as the standard Status byte. 

.2. ~ 

02 
08 
09 
OA 

o 
1 
o 
1 

o 
o 
1 
1 

SEC!' INDX AIJt1 WRPl' DFLT SKER GlCL DRDY 
* * * * * * * * 
* 
* 

* 
* 

* Drive-specific 

* * 
* * 

TABLE 5-2. EXTENDED DRIVE STA'IUS 

* 
* 

READ DRIVE STATUS EXTENDED 

* 
* 

* 
* 

00 ~~fflmmfflfflffi~~~~~~~~~fflffiffiffiffiffiffiffiffiffi~~~ 
01 

02 ~ffiffi~~~~~ffiffiMm~~~~~~~ffiffi~fflff~mffi~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~~~~~~~~~~~~ ____ ~~~~~~~~~ 
06 

07 

08 ~~~mmmmmm~~~~~~~$M**mmmffimffiffiffiffiffiffiffi~ 
09 mmffifflmm~~ffiffimlli~~~~~~~ffiffiffilli~~ffim~~ 
OA ~WillllilllliWllilllliWllillillllillill~~mm:=~mu~~~~~~~~ 
08 ~ __________________________________________ --; 

OC ~ __________________________________________ --; 

00 ~---------'---------r================~~----i 
OE 

OF 
10 ~ __________________________________________ ~ 

11 
12 ~ __________________________________________ ~ 

13 

14 

15 

16 

17 

18 

19 
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5.15 WRITE TRACK HEADERS 

'lhis c:x:mmmd enables the host to write the sector header fields on 
a track (only one track per IOPS). !}be 751 takes the data for the 
header fields fran host memory: four bytes per header; one header 
for each sector on the track. '!be data fields are not preserved. 
It places the data on the track starting fran index. Section 8.1 
defines the data format in each header. 

WRITE TRACK HEADERS 

00 mfflmm~~mm~ffiffl~~~~~~~ffifflffifflffifflffiffl~~~~ 
01 

02 ffiffi~ffifflffiffi~ffiffiffiffi~~~~~~~~ffiffimmmmiffi~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~==~ __ ~~~~~~~~~~ 
06 

07 

08 r-----------------~~~~~----------------~ 
09 ~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~~ 

OD r---~----~~~~~~~~~~~~~~~n7~ 
OE 

OF 

10~~~~~~~~~~~~~~~~~~~~ 
11 

12 ~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 
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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 b¥tes in 
this command refer to the number of tracks to be formatted. See 
section 8.3. 

WRITE TRACK FORMAT 

00 ffiffl~~ffifflfflffl~ffiffiffim~~~~~~~~~~fflffi~~~ 
01 ~~~~~mffl~~~~jfflffl!~~~~~~~~~~ 
02 ffiffffiffi~mmffiffmffiffiffiffiffiffiffi~~~~~~ffl#ffiffi~ffiffi~~ffiffi~ 
03 ~~~~~~~~~~ea~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~==~ __ ~~~~~~~~~~ 
06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 

00 r-----~---,--------~~~~~~~~~~~--~ 
OE 

OF 

10 r-------------~~~~~~~~~----------~ 
11 r-------------~~~~~~~~-------------i 
12 r-------------~~~~~~~~~------------~ 
13 

14 

15 

16 

17 

18 

19 

Rev. A. July 23, 1986 60 

Returned 
Value 



xn.ooICS 751 Disk Controller User' s Manual. 

5.17 WRITE HEADER, HEADER VERIFY, DM'A, .AND Dt\TA EX:C 

'!bis canmand directs the 751 to write a sector header, header 
verify, data, and data occ. '!bere are always four bytes in the 
header, rut the other fields vary according to the initial 751 
set-up. '!be 751 does not cross head or cylinder boundaries while 
executing this cannand. 

'!be host must calculate the ECC in all ECC fields since the 751 
does not calculate any ECC fields for this camnand. 

WRITE HEADER. HEADER VERIFY. 
DATA. AND DATA ECC 

00 mfflfflffl~~~~~~~~~~~~fflfflfflfflfflfflffifflffim~~~ 
01 ~~~~~~~~~~!m~~mm~~~~~~~~ 
02 ~ffiffi~~~~~ffim~~~~~~~~~ffiffi~mm~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~ 

05 ~~~~~~~~~==~ __ ~~~~~~~~~~ 
06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~~ 

OD~~~~~~ OE~ 
OF 

12 ~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 :: 
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5.18 WRITE DEFEel' MAP 

Write Defect Map is a useful maintenance canm:md for debugging 
software. IJhe 751 uses data fran host memory and writes a 
manufacturer's defect map to the disk. See Section 8.5. 

WRITE DEFECT MAP 

00 mfflmm~~mm~~~~~~~~~~~~fflfflffiffl~~~ 
01 ~~~~~ffim~~~~~~~~~w.w~~~~~~ 
02 ~~~~fflffi~~~~~~~~~~~fiffi~~~~mffi~~ 

03 ~~~~~~~~~~~~~~~~~~~~~~ 

04~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~~~ __ ~~~~~~~~~~ 
06 

07 

08 ~ ________________ ~~~~ ________________ ~ 

09 ~n7~~n7~~n7~?7.~~~~~~~~~~~~~~ 

OB ~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 

00 r---------~~n77.n~d$~~~~~~=c~~~~~ 
Of 

OF ~;;;;.; 

10 ~~~~~~~~~~~~~~~~~~~~~ 
11 ~~~~~~~~~~~~~~~~~~~~~~~ 
12 ~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 
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5.19 WRITE DEFEcr MAP E:XTEN)ED 

Write Defect Map Extended is a useful maintenance command for 
debugging software. '!he 751 uses data fran host nenory and writes 
a manufacturer's defect map to the alternate location on the track. 
'lhis offsets the defect map fran index, avoiding media defects. 

WRITE DEFECT MAP EXTENDED 

00 mmmm~fufflffiffl~~~~~~~~~fflfflfflfflffifflffiffi~~~~ 
01 

02 ffiffifflffl~ffiffl~~~ffiffi~~~~~~ffiffi~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~g:~~~~~~~~~~ 
05 ~~~~~~~~~==~ __ ~~~~~~~~~~ 
06 

07 

08 r-----------------~~~~~----------------~ 
09 ~~~?7_~n7.~7.n~~~~~~~~~~~~~~ 
~ ~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 

OE 

OF 

13 

14 

15 

16 

17 

18 

19 : 
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5.20 READ 'mACK HEADERS 

This oammand enables the host to read the sector header fields on a 
track. The 751 places the data fran the header fields in host 
memory: four bytes per header1 one header for each sector on the 
track. Section 8.1 defines the data format in each header. 

READ TRACK HEADERS 

00 mffl~ffiffiffiffi~~mffiffiffi~~~~~~~~ffifflffiffl~~~~~ 
01 

02 ~ffiffi~~ffiffmffiffiffl~~~~~~~~~ffiffi~ffiffi~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~ra~~~~~~~~~~~ 
05 ~~~~~~~~~~~ __ ~~~~~~~~~~ 
06 

07 

08 ~ ________________ ~~~~~ ________________ ~ 

09 ~~~~~~~7.n7h~~~~~~~~~~7n~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
OC 

00 r---~~---,~~~7.0~~~~~~~~~~~~~ 
OE 

OF 

10 ~~~~~~~~~~~~~~~~~~~~~~ 
11 

13 

14 

15 

16 

17 

18 

19 
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5.21 VERIFY DATA 

'Ibis c:aratiUld verifies the data on the disk. 'l.be 751 reads the data 
fran the host and the disk simultaneously, and canpares them on a 
bit-by-bit basis. '!he granularity of the mismatch reporting is one 
sector. '!be ending data address does not indicate where a mismatch 
error occurred. 

VERIFY DATA 

00 mffl~~ffiffl~~ffiffi~~~~~~fflffifflffl~~ffiffl~~~ 
01 

02 ~ffiffi~~fflffi~mffi~~~~ 
03 ~~~~~~~~~~~~~ea~~~~~~~~~~ 

04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 

06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~ 
OB 

OC 

00 ~~~~~~~~~~~~~~~~~~~~~~~ 
OE 

OF 

10 ~~~~~~~~~~~~~~~~~~~~~~~ 
11 

12 ~~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 
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5.22 READ HEADER, HEADER VERIFY, DATA, AND DATA ECC 

'!his canmand directs the 751 to read a sector header, header 
verify, data, and data ECC. '!here are always four bytes in the 
header, but the other fields vary according to the initial 751 
set-up. 'lhe 751 talks to IilYsical sectors regardless of the 
interleave factorl it does not cross bead or cylinder boundaries. 
See Section 8. 

READ HEADER. HEADER VERIFY. 
DATA. AND DATA ECC 

00 ~~fflffiffifflffiffi~ffiffiffiffi~~~~~~~~~ffiffl~~~~~ 
01 ~~~~~~~~~~~~~~~~~~~~ffiffi~~ 
02 ~~~~~~ffiffi~~~~~~~~~ffiffimffi~ffiffi~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~FT--~~~~~~~~~~ 
05 ~~~~~~~~~~~~ ____ ~~~~~~~~~ 
06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~~~ 
OE 

OF~~~~~~ 10~ 
11 

12 ~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

~ Required 
For Execution 
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5.23 READ DEFECr MAP 

'!be 751 reads the manufacturer's defect map and returns the data to 
memory in the correct bit order. See Section 8.5. 

READ DEFECT MAP 

oomm~~mm~~ffiffi~~~~~~~mffi~~ffiffl~~~ 
01 

02 ~~~~ffiffi~~~~~~~~~~~fiffi~~~~ffiffi~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~~LL~~~~~~~~~~ 
06 

07 
08 ~ ________ ~ ______ ~~~~ ________________ ~ 

09 ~~~~n?~~~~~~~~~~~n7~7n7.n~~~ 
OA 

OB ~~~~~~~~~~~~~~~~~~~~~~ 
oc 

00 r----------,n?7.n~~~~~~~~c=~~~~~r.n~ 
OE 

OF 

10 

11 

12~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 
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5.24 READ DEFECr MAP EX'JDIDEI) 

'lhe 751 bypasses any nedia defects and reads the manufacturer's 
defect map fran the alternate location on the track. See Section 
8.5. 

READ DEFECT MAP EXTENDED 

00 ffiftffiffl~~fflffi~~ffiffi~~~~~~~ffiffi~fflffi~ffiffl~~~ 
01 ~~~ffiW~~~~~~~ 
02 fflffi~ffim~~~~ffiffi~~$ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05~~~~~~~~~~~~-1~~~~~~~~ 
06 

07 

08 r-----------------~~~~~----------------~ 
09 ~~n7.~7.n~~n7n7~~~~~~~~~~~~~~ 
~ ~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 

OD r---~~--~~~~~~~~~~~~~~~n7~~ 
OE 

OF 

10 ~~~~~~~~~~~~~~~~~~~~~ 
11 ~~~~~~~~~~~~~~~~~~~~~~~ 
12 ~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 
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5.25 DIAGNOSTICS 

'!he 751 executes the o~board self test diagnostics. Do not chain 
this IOFB to another IOFB. It cannot be used in conjunction with 
other IOPBs in the canmand queue. 

DIAGNOSTICS 

OO~mm~mm~mrnrnw~~~~~~~~~~ill@~ 
01 ~~mm~~~~~~~~~~~~~~~~~~~~ 
02 ~~~~~~~~~~~~~~~~ffimffifflfflffi~~~~ 
03 WW~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~==~~~~~~~~~~ ____ ~~~~~~~~~ 
06 

07 

08 ~----------------~~~~~----------------4 
09 ~ ________________ ~~~~~ ________________ ~ 

OA ~ ________________ ~~~~~ ________________ ~ 

DB ~ ________________ ~~~~~ ________________ ~ 
DC ~ __________________ ~~~ __________________ ~ 

00 ~---------r--------~~~~~~~~~~----~ 
DE 

Of 

10 ~ ____________ ~~~~~~~~~ ____________ ~ 

11 ~ ______________ ~~~~~~~ ______________ ~ 

12 ~------------r=~~~~~~~~------------~ 
13 ~ ____________ ~~~~~~~~=-____________ ~ 
14~-------------=~~~~~~=--------------1 
15 ~ ______________ ~~~~~~~ ______________ ~ 

16 ~ ____________ ~~~~~~~~ ______________ ~ 

17 

18 

19 
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6.0 GEm:RAL 

'!he 751 Error Summary (ERRS) bit, Fatal Error (FERR) bit, and 
Catpletion Code represent the controller's status after executing a 
camnand. FERR indicates the transfer failed and the 751 requires a 
Controller Reset before continuing. ERRS only affects the specific 
roPB and may be tested in lieu of checking the CooIpletion Code; the 
751 does not require a Controller Reset before continuing. '!he 
Ccr!pletion Code informs software that the 751 sucoessfully 
canpleted a camand, failed to c:anplete a camnand, or encountered 
and corrected a problem with one of several internal recovery 
procedures. 

6.1 '!BE <D!PLE'l'ION OODE 

'!he 751 posts a CooIpletion Code in roPB Byte 1 (Status Byte 1); a 
Ccr!pletion Code is only valid if J:XH! is set. Table 6-2 lists the 
canpletion Codes (all codes not listed in this table are reserved). 
'!he following subsections describe these codes, aloog with any 
required corrective action. 

6.1.1 CQmgletign ~ Oonyentian 

OEpletion Codes follow a convention that indicates the action 
required by either the software driver or manual intervention. '1he 
byte's upper nibble is the recovery code, and the lower nibble is 
the actual error code (See Table 6-1). 

RWWRY.OJE 

o 
1 
3 
4 
6 
7 
8 
9 

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 

TABLE 6-1. RI!lCX:NERY CXDS 

Rev. A. July 23, 1986 70 



X!LOGICS 751 Disk Controller User's Manual 

6.1.1 ~etion .Code ConVention (continued) 

ACrION .WOE (HEX) DF.$CRIPl'IQN 

No Action / Status Only 00 SUccessful Canpletion 
01 Set Format Fields 5 and 

5AOnly 

Non-retryable Programming 10 nlegal Cylinder Address 
Errors 11 nlegal Head Address 

12 nlegal Sector Address 
13 Count Zero 
14 tJniIrplemented catmand 
l5-lB nlegal Field Lengths 1-7 
Ie nlegal Scatter/Gather Length 
lD Not Enough Sectors/Track 
IE Next IOPB Alignment Error 
IF Scatter/Gather Addr. Alignment 
20 Scatter/Gather With Auto ECC 
21 nlegal Black Hole Address 

Successfully Recovered 30 Soft ECC Cor rected 
Soft Errors 31 OCC Ignored 

32 Auto Seek Retry Recovered 
33 Soft Retry Recovered 

Hard ErrorsjRetry 40 Hard Data ECC 
41 Header Not Found 
42 Drive Not Ready 
43 Operation Timeout 
44 VMEIJ.2A Timeout 
45 Disk Sequencer Error 
46 FIFO Parity Error 
47 Dual Port Busy Timeout 
48 Header ECC Error 
49 Read Verify 
4A Fatal VMEIJo1A Error 
4B VMEbus Error 

Hard Errors - Rese~try 60 Drive Faulted 
61 Header Error/Cylinder 
62 Header Error/Head 
63 Drive Not On-cylinder 
64 Seek Error 

Fatal Hardware Errors 70 Illegal Sector Size 
71 Fir.mware Failure 

Miscellaneous Errors 80 Soft ECC 
81 !RAM Checksum Failure 

Requires Manual Intervention 90 Write-protect Error 

TABLE 6-2. SOMMARY OF aJIPLETI(If CXDES 
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6.1.2 ~letion .CQ.:le Descriptions 

6.1.2.1 No Action / Status Only 

'lYPical1y, the following canpletion Codes require no action; the 
751 returns the codes for status only. 

ernE cal PESCRImGI 

00 SUCCESSFUL CD1PLETION - Not an error; indicates the lOPB 
is canp1ete and may be removed fran the queue. 

01 SET FORMAT FIEI..OO 5 AND SA cm,y - Jumper JE 1-2 is 
removed; therefore only Fields 5 and SA were set with 
this write Format Parameters cammand. 

6.1.2.2 Nan-re~able Programming Errors 

'!his group of errors is usually encountered while debugging 
drivers; they should not occur in a normal operating system 
envirornnent. 

ernE (Hl PESCRImGI 

10 ILLEX;M, CYLINDER ADDRESS - Host software specified a 
cylinder address greater than the maxinum cylinder number 
specified in the last Set Drive Parameters canm:md for 
this drive. 

11 n.T.D3l\L HEAD ADDRESS - Host software specified a head 
address greater than the maximum head address specified 
in the last set Drive Parameters canm:md for this drive. 

12 n.T:roM,. SECroR ADDRESS - Host software specified a 
sector address greater than the maxinun sector number 
specified in the last Set Drive Parameters command for 
this drive. 

13 CXJJNT ZERO - Host software issued the 751 an lOPB that 
required a count, but the count was zero. Read, Write, 
and Format camnands require a valid count. 

14 tJNIMPIaSENTED CXJ4MAND .- '!his error occurs on all 
reserved camnands. 

15 

16 nJ.FJ3.l\L FIELD LEHmI 2 - See Section 8.3.3.2. 

17 n.T.FJ3.l\L FIELD LEH;'1H 3 - See Section 8.3.3.3. 
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6.1.2.2 NOn-retryable Programming Errors (continued) 

<mE CD) DESCRIPTIW 

18 UJeOOAL FIELD LEm'lH 4 - see Section 8.3.3.4. 

19 

lA U,TJG\L FIELD LEm'lH 6 - see section 8.3.3.6. 

lB UJ,8"&, FIELD LIHmI 7 - see Section 8.3.3.7. 

Ie UJ,FGAL SCATl'ER/GMBER LER1.IH 'lbe linked list 
specified a number of words· to transfer that does not 
agree with the anount of data contained in the requested 
ntlllber of sectors for transfer. 

lD M7.t' EHU;B SECTORS PER mACK - 'lbe format routine was 
unable to format since too few sectors were actually 
available (Xl the track. 

IE NEXT lOPS ALlGNMENr ERROR - 'lbe Next lOPS Address did 
not start on a l6-bit boundaIy; the 751 does not execute 
the NIOPS. 

IF SCATl'ER/GA'lBER ADmESS ALl<D1ENT ERROR A 
Scatter/Gather address started on a byte boundaIy. 

20 SCATl'ER/GA'lBER WI'm AU'ro Ex::C ERROR - A Scatter/Gather 
operation r~sultedin a correctable ECC error. Due to 
Scatter/Gather boundaries, the 751 did not autanatic
ally correct the error, rut reverted to ECC Mode o. 

21 U,T.roAL BLN:K HOLE 'lBANSFER ADDRESS - During a Black 
Hole Transfer, the data address did not start on a word 
boundaIy when the 751 was in Word mode (or it did not 
start on a l0ngw0rd boundaIy when the 751 was in Longword 
mode) • 

6.1.2.3 SUccessfully Recovered Soft Errors 

'!his group of errors is for status only. If sane errors recur 
often, the operating system should tIy to map out the sectors 
involved. Allowing these errors to recur degrades performance. 

qDE cal DESCRIPl.'ICIi 

30 SOFT ECC 00RRECl'ED - 'lbe 751 detected and corrected one 
or more ECC errors, during a disk read, in ECC Mode 2. 
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6.1.2.3 SUccessfully Recovered Soft Errors (continued) 

(lJ)E (H) DEjSCRIPI'IOO 

31 En: ERIm lGOORED - '!he 751 detected an ECC error, 
dur ing a Read cxmnand, in ECC Mode 1. 

32 AlJ'lO SEEK RE'lRY RECXJVERID - '!he 751 canpleted the 
transfer successfully but, during the transfer, it 
recovered fran an error by resetting the drive. 'lbis is 
a soft error. 

33 SOFT RE'lRY RECXJVERED - 'l1le 751 encountered an error 
while executing this oammand. A retry due to RBC being 
set or a zero latency read was successful. 

6.1.2.4 Hard Errors/Retry 

'1bese errors indicate the transfer failed; retry the operation. If 
several retr ies fail, manual intervention is required or the 
operating system may crash. 

(lJ)E (m DEjSCRIPI'IOO 

40 HARD DATA En: ERROR - '!he 751 detected a hard data ECC 
error in the data field (longer than 11 bits) during a 
Read cxmnand. Retry the previous Read operation. 

41 HEADER OOT FCUND - '!he 751 cannot find the requested 
sector. '!he controller searches for one disk revolution 
plus one sector to locate the header. See Section 9.3.2. 

42 DRIVE OOT READY - '!he selected drive is not ready, but 
not faulted; issue a Drive Reset. Causes include: 

o Drive not u~to-speed. 
o Drive hardware error. 
o Bad or improperly connected cable(s). 
o No drive of the specified Unit Number is connected 

to the 75l. 

43 OI£RATlON TIMEClJT - 'l1le 751 did not canplete the lOPB 
within a two secom tineout period. 

44 Vf.mIJt1A TIMEOOT - 'l1le IJotA oontroller did not canplete 
within its timeout. One reason could be that memory did 
not respom in tine. 

45 DISK SEQUENCER ERROR - 'l1le disk sequencer did not 
canplete its task within the allotted tine limit. 
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6.1.2.4 Hard Errors/Retry (continued) 

45 DISK ~<ER ERROR (continued) - ibe 751 cannot send 
or receive the appropriate signals fran the selected 
drive. causes include: 

46 

48 

49 

4A 

4B 

o Drive is not connected. 
o Inproper or defective cabling. 
o Unformatted drive. 

FIFO PARI'lY - '!be transfer failed, the 751 detected a 
FIFO parity error. 

OOAL PORr BUSY - ibe 751 tined out while waiting for the 
port on a dual ported drive. '!he timeout is two seconds. 

HEADER En: ERROR - The 751 found a header match, mt the 
Header ECC did not c:anpare. 

READ VERIFY - ibe data read fran the disk. did not match 
the data read fran memory. . 

FATAL VMEIJIA ERROR - ibe VMED1A stopped for no apparent 
reason. ibe count nor the address overflowed, and there 
was no bus error. 

VMEBUS ERK:R - '!be VME BERR* signal was asserted while 
the 751 was bus master (See the VMEbus Specification 
Manual) • 

6.1.2.5 Hard Errors - Rese~try 

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

<XDE cal DESCRIPTIQi 

60 DRIVE FADJ]mD - '!be selected drive is faulted. Issue a 
Drive Reset. If the fault persists, you must intervene. 

61 HEADER ERlOVaLINDER - '!be cylinder address did not 
match during a sector search. Oleck the cylinder address 
and retry the operation. 

62 HEADER ER10VHEAD - '!be head address did not match 
during a sector search. 
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6.1.2.5 Hard Errors - ResetjRetry (continued) 

(lDfj (al DEjSCRIP1'IOO 

63 DRIVE lU1' at-CYLINDER - At sane point during the 
transfer, the 751 expected the drive to be on-cylinder, 
and it was not. 

64 SEER ERKlR - '!he disk drive reported a seek error. 

6.1.2.6 Fatal Hardware Errors 

'!hese errors indicate the hardware failed. Manual intervention or 
a COOtroller Reset may be the only recovery approach. 

(lDfj (al DEjSCRIPI'I(Jl 

70 ILLmAL SECroR SIZE - '!he disk drive' s sector size is 
not large enough to hold the header, data, and specified 
field lengths. 

71 FIRKiARE FAILURE - Flag settings or counter values are 
inconsistent with the fiI1ltrlare routines being executed. 
Doc\lDeIlt the conditions and call Xylogics. 

6.1.2.7 Miscellaneous Errors 

(lDfj (a) DEjSCRIP1'ICE 

80 SCPl' EX:C ERlO - '!he 751 detected a correctable ll-bit 
or less error in the data field of the current sector, 
during a Read operation, in ECC Mode O. Software nust 
perform the final correction. See Section 6.4. 

81 llW4 QIECI(S{JM FAILURE - '!he calculated dlecksum fran the 
llW4 and its stored value did not match during the Self 
Test or read parameters caonand. '!be parameters that are 
in error are not necessarily in the parameters read by 
this lOPS 1 they may be elsewhere in the IRAN. Recheck 
all the progrcmmable parameters. ~ write parameters 
c:amand resets the checksum, and any subsequent read 
parameters will be error free. A soft bit in the llW4, 
static, or probing the board with the pcMer on can cause 
this error. See Section 6.6. 

6.1.2.8 Requires Manual Intervention 

'!be write-protect error requires you to manually renove the 
write,protection. 
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6.1.2.8 Requires Manual Intervention (continued) 

emE CHl DFSCRIPlI<Ji 

90 WRITE-PROl'EX:!r ERROR - A comnand that writes to the disk 
(e.g., Write, Format, Write Track Headers) is issued, but 
the drive is write-protected. 

6.2 ERRORS AND ZERO LATENCY RFADS 

If a disk error occurs during a zero latency read, the 751 may 
retry the c:peration as it finishes the camrand. !]he controller 
posts a retry successful code if the retry succeeds. If the retry 
fails, the disk address and sector count reflect the error point, 
and all previous sectors will be canplete and without error. 

6.3 sai'T ERROR <nn'LETION CCDES 

'!be 751 updates the lOPS with the last error it encounters; it may 
overwrite pcevious soft errors with a new soft error status or a 
hard error status. 

6.4 ERROR ~ION aDE 

6.4.1 

Most ECC algorithms require retrying the c:peration at least once 
before attempting the correction. l'ilen RBC is set, the 751 
autanatically retries the c:peration once before applying the 
correction algori~ 

Error Correction ~ - }1Qge.o. 

When utilizing Mode 0, use the following procedure to correct a 
soft ECC error. '!he 751 provides a pattem and offset for the 
correction pcocess. 

1. Reserve 32 bits of storage for the shifted ECC pattem, and 
initialize them to zero. Take the ECC Pattem word fran the 
IOPS and put it in the lowest 16 bits of the reserved space. 

2. Get the offset fran the lOPS and decrement by one. 'Ibis makes 
the count zero-based instead of one-based. 

3. Use the three low order bits of the offset as a count to shift 
the pattern the number of count bits left. ' 

4. Divide the bit address by eight (by performing three logical 
shifts to the right). '!he 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 to 
be corrected. 
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6.4.1 

6.4.2 

6.4.3 

Error Correction ~ - !Dle.Q. (continued) 

5. Exc1usive-CE the three Memory bytes at the pointer and the two 
Pattern words generated in step 1. 

Error Correction ~ - HQde 1. 

'!he 751 does not correct any detected errors in Mode 1. After 
canp1eting the operation, it posts a caup1etion Code indicating 
that at least one ECC error occurred during the transfer. 

Error Correction ~ - ~ ~ 

'!he 751 autanatical1y corrects a soft ECC error in this lOOde. '!he 
751 detennines the pattern and offset, canpletes the IJt1A, and goes 
to host memory to fetch the data in error, it corrects the data, 
and returns it to memory. 

6.5 FATAL ERROR .aua 
If a fatal error occurs, the 751 sets FERR in the Status Register 
and posts the error code in the Fatal Error Register. ('lbe 
following error codes appear only in the Fatal Error Register.) 
'lbe only way to clear a fatal error is by issuing a Controller 
Reset (rnsT) • 

.aD DEgRIPTIQl 

EO !RAM (]IE(XSUM FAILURE - '!he !RAM checks\D did not match the 
expected checksum following bus initialization. 

E1 !RAM SELF TEST FAILURE - '!be 751 tests the !RAM with an 
incrementing data pattern then tests it with a decrementing 
pattern. An error indicates a bad !RAM. 

E2 EP.R(J.t (]IE(XSUM FAILURE - At power-up, the EP.RCH checksum 
did not match the IRAM checks\JIl. Either the EPR(JI1 has 
degraded, or the !RAM changed during power-down. see Error 
Code 81 for more information. 

E3 MAINl'ENANCE TEST 3 FAILURE - '!be 751 tests the Writable 
Centro1 Store in the OOKCEL with an incrementing data 
pattern then tests it with a decrementing pattern. An error 
indicates a bad OOKCEL. 

E4 MAINl'ENANCE TEST 4 FAILURE - '!be 751 shifts a pattern of 
O's and l's through the Header Shift Register (BSR). An 
error indicates a bad HSR. 
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6.5 FATAL ERROR ancs (continued) 

.alii DESCRIPrIOO 

E5 MAINrFEANCE TEST 5 FAILURE - '!be 751 writes, and then 
reads, the VMErJt1A Registers. An error indicates a bad 
VMEJ.:It1A. 

E6 MAJNrENANCE TEST 6 FAILURE - '!bere is a problem with the 
REXXEL chip. 

MAINrFEANCE Tf8l' 7 FAILURE - ibe FIFO parity circuit failed 
its diagnostic. 

E8 MAINrFEANCE Tf8l' 8 FAILURE - '!be 751 fills the Disk FIFO 
with sequential data and then reads it. An error indicates 
a problem with the DSKCEL or FIFO. 

FO IOPB ClJE(l(StJM MIS<nn>ARE - '!be generated checkslD did not 
match the ~d checksml.. '!his error can only occur 
while lOPS checksum feature is active. IQ; is controlled 
via controller parameters. See section 8.15. 

Fl IOPB IMA FATAL - '!be 751 did not canplete the IMA within 
the prescribed timeout period. '!be memory could be 
defective or not present; the 751 may not have been able to 
beoaDe oos master. 

F2 IOPB ADImES ALIGlH.:Nr ERRCR - '!be IOPB address did not 
start on a l6-bit boundary. Change the address of the lOPS 
and retry. 

F3 FJ:RlttlARE ERRm. - Flag settings or counter values are 
inconsistent with the fiIllWare routines being executed; the 
IOPB cannot IJ.1A the appropriate error status. '!be 751' s 
state is indeterminate; you must issue a Controller Reset. 

F5 TIJ.roAI, MAIlfl'mANCE R>DE TEST NtJtBER - '!be camnand is 
invalid, or the Maintenance IOOde jtm1per is not in. 

F6 ACFAIL ~SERrED - '!be VMEbus signal ACFAIL is asserted, 
causing the 751 to stop. Correct the problem asserting 
ACFAIL and then reset the 751. 

6.6 !RAM am<:.XSOM 

Each tiDe the 751 executes a read paraneterscanmand, it canpares a 
generated checks\lll with the stored checkslD. 1his checksum 
encanpasses the area that contains all the parameters, not just the 
ones being read. 1iben this error occurs, the checksums did not 
match; rewrite or check all the parameters. Arr:i write parameters 
C<IlIDa1'ld generates and stores a new checksum. 

Rev. A. July 23, 1986 79 



XYLOOICS 751 Disk Controller User I s Manual 

SECl'ICB 7: A 'J.U'lORIAL IN PROORAMMIR; '!BE 751 

7.0 GmERAL 

'1hi.s section describes programming the 751 for basic use. 'lhis 
tutorial programming procedure begins with a single R)p lOPS and 
progresses to normal Read and Write camands. Each section builds 
on the previous section I s information. (In the Sent/Returned 
portion of each sample lOPS, the x represents an indeterminate 
value that depends on the external conditions.) 

7.1 K> OPERATION (K>P) 

'!be N)p camand allows you to becane familiar with the 751 
programming interface. 

00 01 
02 

NOP 

03._~~ __ m 
04~ 

as r===~~~~~~~~~---f~~~~~~~ 

06b-~~~77~~~~~~~~~~~~~~~ 
07~~~~~~~~~~~~~~~~ __ ~ __ ~ 
o.~ ______________ ~~~~ ______________ ~ 

09r---------------~~~~,_------------~ 
~ ~------------~~~~~------------_4 
08 ~--------------~~~~~------------~ 
oc r-----------------~~~--------------__; 
00 r---~----r_------~~~~~~~~;,--__1 

OE hF-~~~--~~~~~~~~§§~§§~~--~ 
or r===WL~--~~~~~~~~~======----__1 

10r------------=~~~~~~~~--------__4 
II ~------------~~~~~~~----------__i 

17 

I8~R 19~ 

FIWRE 7-1. SAMPLE!I)p lOPS 
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Value 

mil RETLlRNE~ 
00 40 

00 00 

00 ox 

00 xx 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 co 
00 00 

00 00 

00 00 

00 00 
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7.1.1 Allocating Mem<»:y m .an .IOm 

First, allocate sp:1cein host memory to store the lOPS. 'lhis 
allocation is a function of the operating systEm or the program 
that is currently executing. Next, set up the lOPS to execute a 
sinple K>P carmmd. 

7.1.2 Point .the 15.l j;Q .the .wm 
'lhe lOPS is now in host memory. Point the 751 to the lOPS by 
loading the lOPS address· and address JOOdifier into the appropriate 
751 registers. Make sure the address oarpmsates for any memory 
mapping that may be done between virtual and physical addressing in 
your system. '!be 751 looks for the lOPS at the l,Xlysical address to 
which the registers point. 

Make sure the address oanpensates for any memory mapping 
that may be done between virtual and l,Xlysical addressing in 
your systEm. 

7.1.3 Starting .the <Bration 

'lhe 751 now points to the lOPS in host memory. Writing the AIO bit 
in the CSR directs the 751 to process the lOPS. 

7.1.4 151 <Bratian 

At this point, the 751 performs the following functions: 

1. Clears AIOP and sets BUSY. 
2. Reads the lOPS fran host memory. 
3. Decodes the camnand. 
4. Performs the operation (IDP). 
5. Sets the DOOE bit. 
6. Updates the lOPS. 
7. Puts the canpleted lOPS's address into the registers. 
8. Sets RIO. 
9. Clears BUSY. 
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7.1.5 

7.1.6 

carmand canw.etion 

Software has been polling RIO (since interrupts are not enabled 
[Interrupt Level = 0]). Software knows that the 751 sets RIO when 
it is done. Software should get the canpleted lOPS's address fran 
the registers, and then clear RIO. '!his canpletes the OOP canmand. 

Do not poll the lXl'JE bit in the lOPB. '!he 751 sets DOOE 
while the rest of the lOPB is still updating. 

Returned Values 

DCNE is set in the returned lOPB. Status Byte 2 reflects the 
status of Disk Drive O. Status Byte 3 reflects the 75l l s internal 
status. 

Status Byte 3 is proprietary to Xylogics and may 
change definition without notice. 

7.2 READ CXNl'R<LLER PARAMETERS 

7.2.1 

7.2.2 

Next, inplement a Read Parameters canmand with a COntroller 
Parameters subfunction (See Section 4.3). '!his canmand returns 
several controller parameters in the lOPB. See Figure 7-2. 

Execute .the .Iom 

Set up the lOPB in host memory~ point the 751 to the lOPB. Set AlO 
and the 751 executes the lOPB in Figure 7-2. 

ill Q;leration 

The controller operation changes slightly fran the example in 
Section 7.1.4: 

The 751 performs the Read Controller Parameters operation instead 
of the OOP. The controller gets the parameters from its internal 
store, and puts them in the proper lOPB locations. '!be 751 fully 
updates the rops, including the returned values. 

While reading the controller parameters, the 751 calculates a new 
internal RAM (IRAM) checksum and canpares it to the previous value. 
'!he 751 returns the appropriate COOi?letion Code if the values do 
not match. 
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7.2.3 .1he Returned .lOW 

The values in the returned IOPB describe the last setting of the 
software-progranunable parameters. Determine if each value works 
for your application. After making any necessary changes, write 
the parameters back to the 751. 

Specific bytes have known values. '!he Controller Type byte 
contains a 5lH: the PRCJ4 Part Number bytes contain 20H and 98H. 
See Section 4.3 for IOOre information. 

READ CONTROLLER PARAMETERS 

08 ~~~~ffiffi~ ____ ~~~~mw~~~~Wlliillm~~~ 

09 ~~~~~ffim~~~~~~~~mmmm~mm~mm~~ 

~ ~ffiffiffiffiffiffiffiffiffiffifflffl~~~~~~~ffiffimm~mmffiffiffiffimm~ 
DB ~~wm~IDWmwmw~Wlli~~~~~lliWillill~lliWillillillilllliill~ 
oc ~ ________________________________________ ~ 

00 mrnmmmmmmmmmmmm~~~~-=~=m~mm~mmmmmm~~ 

12 ~ffimffimffim~~~~wmmw~~~~~~~~~~~~ 

13"1II~~. 14~ ~~;;";""';;';""";..,ij 

15 

16 

17 

18 

19 

Returned 
Value 

SENT 
06 

00 

00 

00 

00 

00 

00 

00 

00 

00 

04 

00 

00 

00 

00 

00 

00 

00 

00 

DC 

00 

00 

00 

00 

00 

00 

FIGURE 7-2. SAMPLE READ cnmo..LER PARAMETERS IOPB 

RETURNEQ 
46 

00 

xx 
xx 
00 

00 

00 

00 

xx 
xx 
XX 

xx 
00 

00 

51 

00 

02 

98 

XX 

xx 
00 

00 

00 

00 

00 

00 
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7.3 WRITE CXNmCLLER PARAMETERS 

7.3.1 

Next, write the controller parameters. Xylogics recommends reading 
the current parameters, roodifying the ones in question, and then 
writing them back to the 751. '!his method allows you to change 
only those parameters that affect your system. 

151. ,"ration 

'!he 751 executes the IOPB slightly different than in Sections 7.1.4 
and 7.2.2: it performs this function by taking the values of all 
programmable parameters out of the lOPS and setting the appropriate 
flags and variables in its internal code. '!he 751 also calculates 
a new checksum in the !RAM and stores it for use in the next 
reading of any parameters. 

WRITE CONTROLLER PARAMETERS 

09 ~~~~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~~~~~~~~~~~~~~~~~~ 
DB ~~~~~~~~~a=~zg~~~~~~~~~~ 
DC ~ ________________________________________ ~ 

00 r----------------r.~~~~~--------------~ 
DE 

OF 

10r-------------~~~~~~~~------------~ 

11 r-------------~==~~~~~:L------------~ 
12r-----------------~~~~~--------------~ 
13 

14 

IS 

16 

11 

18 

19 

Returned 
Value 

.illIT 
os 

00 

00 

00 

00 

00 

00 

00 

48 

00 

DC 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

FIGDRB 7-3. SMPLE WRrm<XImUaLER PARAMETERS IOPB 

RET!,!RNED 
45 

00 

xx 

xx 

00 

00 

00 

00 

48 

00 

DC 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 
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7.4 READ/WRITE FORMAT PARAMETERS 

7.4.1 

'!he format parsnetersare handled similarly to the controller 
parameters. Use extra caution when modifying the format parameters 
as inproper selection may cause data corruption and/or unreliable 
operation. '1he data field size is the only paraoeter Xylogics 
recxmnends changing. 

Execute .the .mm.ll.i.th Interrypts 

To wild on 751 functionality, enable interrupts for this example 
by specifying an interrupt level and vector. 

READ FORMAT PARAMETERS 

~ ~~~~~~~~~~~~~~~~~~~ 
DB mffiffifflffifflffiffi~~~~~~~~~mffimffimm~~mmmmmm~ 
oc ~~~~~~~~~~~~~~~~mm~~ 
00 fWwwWW~~~~~~~~~~WillWillillilllliilllliilllliillillillillill~ 
or 
OF 

14 

15 

16 

17 

18 

19 

ReQUIred 
For Execut 1 on 

Returned 
Velue 

FIGURE 7-4. SAMPLE READ FOBMAT PARME'l'ERS IOPB 

ill£[ gETIJ!U~EQ 
06 46 

00 00 

00 xx 
00 xx 
81 81 

00 00 

01 01 

66 66 

00 01 

00 OA 

00 11 

00 14 

00 02 

00 00 

00 00 

00 00 

00 ~ 

00 03 

00 04 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

Rev. A. July 23, 1986 85 



X!'LOOIQ; 751 Disk Controller User' s Manual. 

7.4.2 

7.4.3 

7.4.4 

ill ,"ration 

'lhe 751 performs the operation almost identically to the examples 
in Sections 7.2.2 and 7.3.1, but with two additional steps. It 
makes sure the new format parameters are within the valid ranges. 
After the 751 sets RIO, it performs an interrupt sequence. 

Cgrmand C'.gr&)letion 

Enabling interrupts modifies the camnand canpletion. Software does 
not poll RIO when it is set, but may be off doing sanething 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 when the ISR is called. 

'lhe ISR reads the address of the carpleted IOPB fran the registers, 
and clears RIO. '!his canpletes the Read/Write Format Parameters 
operation. 

Returned Values 

Figure 7-4 illustrates the read portion of this subsection. '!he 
751 returns the data for which it was last programned. 'lhe sector 
size is set to 512 (200H) and the alternate sector size is set to 
1024 (400H). '!he other fields are all set to the reoomnended 
values. 

7.5 READ/WRITE DRIVE PARAMETERS 

7.5.1 

'!be Drive Parameters Catmmds all<7l1 you to configure the 751 to 
your drive's size and parameters. Section 4.4 describes the size 
and oonfiguration variables that may be modified with these 
camnands. '!be operation is similar to both Format and Controller 
Parameters. 

ill ,"ration 

en a Write Drive Parameters c:anmand, the 751 performs an operation 
similar to that of both Controller and Format Parameters. 'lhe Read 
Drive Parameters function differs in that the 751 returns the 
number of physical sectors on the drive. 

'lhe 751 selects the disk drive specified in the Unit bits. It 
tines the interval between index pulses and, USing this tiDe value, 
oounts the number of drive-generated sector pulses. 'lhe 751 puts 
this oount into Byte E of the IOPB. ']his count is the number of 
sectors per track. See Figure 7-5. 
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7.5.1 151 OPeration (continued) 

WRITE DRIVE PARAMETERS 

02 ~fflm~~~~~~~~~~~~ffiffifflffi~~ffiffl~fflffi~ 

03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~ 
as ~~~~~~~~~~~r-~-1~~~~~~~~ 

06~~1E~~~ 07~ 

08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~ 
OE 

Of 
10 ~ ________________________________________ ~ 

11 
12 ~ ________________________________________ ~ 

13 

14 

IS 

16 

17 

18 

19 

ReQUIred 
For ExecutIon 

Returned 
Velue 

FlGORE 7-5. SAIIPLE WRITE DRIVE PARAMETERS IOPB 

RETURNED 
OS 45 

00 00 

00 XX 

00 XX 

80 80 

00 00 

01 01 

66 66 

IE IE 

00 00 

36 36 

03 03 

04 04 

If If 

DO DO 

00 00 

00 00 

00 00 

DO 00 

00 00 

00 00 

00 00 

DO 00 

00 00 

00 00 

00 00 

7.6 FORMAT A 'lRAO{ 

Up to this point we have been initializing the 751. Initialization 
informs the 751 of the drive size, and parameters it requires 
before it can properly function. NOw, let's format one track of 
the drive. '!be 751 can only execute Read and Write camnands on a 
formatted track. (~ical1y , formatting is done only once in the 
1ifetine of the media.) 
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7.6 FORMAT A 'mACK (continued) 

7.6.1 

WRITE TRA CK FORMAT 

00 ffifflmm~~ffiffi~~~~~~~~~ffifflffifflffiffiffiffl~~~~ 
01 ~~~mffi~~ffl¥.~~~~~~~~~~~~~~~~ 
02 ffiffffiffiffiff~ffiffmffi#mffiffi~~~~~~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~~~~~~~~~~~~ __ ~~~~~~~~ 
06 

07 

09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 
OC f"~~~~~~~~~~~~~~~~~~~~~ 

00 r---~~---r--------~~~~~~~~~~--~ 
OE 

OF ~::;:;:i:;:;i:;:WI"--_---L 

10 r------------~~~~~~~~~----------~ 
11 r--------------~~~~~~~~----------~ 
12r-----------~~~~~~~~----------~ 
13 

14 

15 

16 

17 

18 

19 

:1 ~~~~~~:~ly 111111111111111111111 
Returned 
Velue 

FIGURE 7-6. SMPLE WRITE 'mHlt FORMAT IQllB 

ill ,"ration 

SENT I RETURNED 
07 47 

00 00 

00 xx 
00 xx 
81 81 

00 00 

01 01 

66 66 

00 00 

01 01 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

ihe Format canmand is the first camnand in this tutorial that 
transfers data fran the controller to the disk. 'lhe 751 operation 
for data transfer canmands differs greatly fran initialization 
carmands. 
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7.6.1 151. cpration (continued) 

To format a track: 

1. '!be 751 still clears AIOP, sets BUSY, and reads the lOPS 
fran memory. '!be next step occurs after the IOPS is in the 
751. 

2. '!be 751 decodes the function, and deteIDlines if a seek is 
required. All Write, Read, Write Extended, and Read 
Extended functions require the drive to seek to the 
cannanded cylinder. Format is a Write Extended function; 
it requires the drive to seek. '!be 751 issues a seek to 
the drive by sending it the cannanded cylinder number. 

3. '!he 751 waits for the drive to oaoplete the seek; the drive 
indicates it I S done by returning on-cy1inder. 

4. When the drive is on-cylinder, the 751 deteIDlines if the 
current Iilysical sector count for that drive is valid. If 
the count is not valid, it repeats the sequence in Section 
7.5.1 to determine the actual Iilysical sector. '!be 751 
proceeds to step 5 when the count is valid. 

5. '!be 751 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 writes the data 
field Ecc. 

6. '!be 751 repeats step 5 for each sector on the track, except 
it uses sector pulse instead of index pulse to start the 
operation. 

7. '!be 751 updates the lOPS with the ending values, and 
canp1etes the canmand. 

7.7 READ TRACK HEADERS 

N<7tI that the track is formatted, read the headers back and verify 
they are correct. 'lbis canmand requires a data buffer; allocate 
sIEce in host memory just as you did for the lOPS. '!he buffer 
length must be four bytes (per sector) tines the number of sectors 
per track. ('!be Read Drive Parameters canmand gives you the number 
of sectors per track. ) Make sure software lESseS the 751 the 
Iilysical buffer address, not the virtual address. See Figure 7-7. 
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7.7 READ TRACK HEADERS (continued) 

7.7.1 

REA D TRA CK HEA D ERS 

OB ~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~ 

OD r---~----~?h?h~~~~~~~~~~~~~~ 

OE ~wt:d.i{E~~. Of~ 

10 ~~~~~~~~~~~~~~~~~~~~~~ 

II~~E!~~~ 12~ 
13 

14 

15 

16 

17 

18 

19 

~ Required 
For ElCecutlon _1,.'_; _· .. · ....... ···t ~~~~~~:~Iy 111111111111111111111 

Returned 
Value 

FIGURE 7-7. SMPLE READ 'DU'.Qt BEN:ERS IOI?B 

ill. <);eration 

SENT R,TURNEQ 
08 48 

00 00 

00 xx 

00 xx 

80 80 

00 00 

01 01 

66 66 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

'!he Read Track. Headers is the first canmand in this tutorial that 
transfers data to or fran host memory. Data transfers to or fran 
memory IOOdify the 751 qJeration as follows: 
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7.7.1 

7.7.2 

ill OPeration (continued) 

1. '!he 751 reads the lOPS, issues a seek, and decodes the 
camnand identically to the previous examples. 

2. '!he 751 waits for index fran the drive. It tests the 
{ilysical sector count to determine if it is valid. If the 
count is not valid, the 751 determines the actual count 
(See Section 7.5.1). 

3. After index arrives, the 751 synchronizes itself with the 
data in the header, and reads the data into its on-board 
FIFO. 

4. '!he 751 repeats Step 3 for each sector on the track, 
except it waits for the sector pulse instead of index. 
'lb.e actual physical sector count determines the number of 
sectors the 751 transfers into its FIFO. 

5. After the 751 transfers all sector headers into the FIFO, 
it begins the IKA. '!be controller transfers the data fran 
the FIFO to host memory. 

6. When the 751 canp1etes the IJIIA transfer, it places the 
up:lated information into the lOPS, and canpletes the 
camnand. 

Verifying.the DatA 

After the 751 canpletes the transfer, verify the data against what 
is expected. '!he data should be divided into groups having four 
bytes each. Each group describes a sector header. '!he first 
sector header should be four bytes of 00. '!he second header should 
be three bytes of 00 and one byte equal to 01. '!he third header 
should have the last byte equal to 02, etc. (See Section 8.1.2 for 
more information on headers) • 

HEADER 1 HEADER 2 HEADER 3 

I 00 I 00 I 00 I 00 I I 00 I 001 00 I 011 I 00 I 00 I 00 I 02 I 

FIGURE 7-8. SAMPLE SECroR HEAlERS 
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7.8 WRITE DATA 

'!he format is valid after verifying the headers. '!his subsection 
describes a Write operation, and the follC7tling subsection describes 
reading back the data. Allocate space in host memory for the 
buffer, and set up a data pattem in this buffer; an incrementing 
oount in the buffer will suffice. See Figure 7-9. 

WRITE DATA 

00 mm~~fflffl~~ffiffi~~~~~~~ffiffl~~~~~ 
01 ~~~~~~~~ 

02 ~~~~~~~~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 

06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
~ ~~~~~~~~~~~~~~~~~~~~ 

oc ~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~~~ 
DE 

OF 

10 ~~~~~~~~~~~~~~~~~~~~ 
11 ~~~~~~~~~~~~~~~~~~~~ 
12 ~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 

FIGORB 7-9. SAIIH.E WRI'l!: mTA IOPB 
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VlIlue 

gm: I RETIJRNEQ 
01 41 

00 00 

00 xx 

00 xx 

00 00 

00 00 

01 01 

66 66 

00 00 

01 01 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 
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7.8.1 

7.8.2 

1.5l ,"ration 

'!be 751 operation is similar to the previous examples; the 
differences are in IJrtAing data into the FIFO, and writing data to 
the disk. 

The 751 starts the IHA fran host memory to the FIFO after 
determining the drive is orrcylinder; it enables the disk sequencer 
when the FIFO contains one full sector of data. 

'!be 751 canpares 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 751 writes a new Sync ~, and then the data it read fran 
memory. 'lhe 751, USing the data to be written, generates and 
appends an ECC on the end of the sector. 

Cggnand <:;awletion 

'!be camnand is canplete as soon as the disk sequencer canpletes its 
operation. The 751 pIts the ending values into the internal lOPS, 
and performs an appropriate update. 

7.9 READ DATA 

7.9.1 

7.9.2 

In Section 7.8 the 751 wrote the data to the drive on Sector 0, 
Head 0, and Track o. 'Ibis subsection describes reading back the 
data and verifying it. You must allocate a data buffer for the 751 
to write the data in memory. After allocation, it is a good idea 
to fill the buffer with a known pattern that differs fran the 
expected data. See Figure 7-10. 

1.5l ,"ration 

'!be 751 treats this canmand like the previous operations, except in 
the way it IIofAs the data into the FIFO and writes the data to the 
disk. 

'!be 751 enables the disk sequencer as soon as the drive is 
orrcylinder. After the controller finds the correct header, it 
transfers the data fran the disk to the FIFO. As soon as the first 
word of data is available fran the buffer, the IJt1A controller :tft1As 
the data fran the FIFO to host memory. '!be transfer is done when 
the DMA controller completes the DMA. 

Cggnand ~etion 

The 751 completes the canrrand when the IJt1A to nemory is canplete. 
The next subsection describes how to verify the data. 
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7.9.2 

7.9.3 

Cgrmand CcJQpletion (continued) 

READ DATA 

08 ~~~~~~~~~~~~~~~~~~~~~ 
DC ~~~~~~~~~~~~~~~~~~~~ 
00 fU~~~~~~~~~~~~~~~~~~~~~~ 
OE 

Of 

II 

12 ~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

IS 

16 

17 

18 

19 

ReqUired 
For Execution 

FIGURE 7-10. SAMPLE READ DATA IOJ?B 

Verify .Data 

Returned 
Velue 

SENT RETURNED 
02 42 

00 00 

00 xx 
00 xx 

00 00 

00 00 

01 01 

66 66 

00 00 

01 01 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

First, make sure the buffer was modified. If it was not IOOdified, 
ei ther an error occurred, or software specified the wrong buffer 
address. Next, canpare the data written with the data read; they 
should match. 
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7.10 KJLTIPLE SECl'OR 'mANSFERS 

You can repeat the steps in Sections 7.8 and 7.9 using a larger 
sector count. IJhe 751 crosses head and cylinder boundaries, as 
required, to canpl.ete the required number of sectors. Be sure to 
allocate enough buffer space for the increased sector COWlt. 

7.11 SUMMARY 

'!his section was an exercise in testing the 751' s functionality in 
your system. ']he steps are basically the same when the software 
driver controls the 751. (Operating systens always allocate the 
buffers.) 
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SECrR»t 8: 751 SPECIAL ~CI'IS 

8.0 GFlmRAL 

'lhis section describes how to inp1ement the various 751 special 
ftmctions. Fach subsection descibes how minor ftmctions inplement 
a given major ftmction. 

8.1 MEDIA DEFECl' HANDLIm 

8.1.1 

'!here are three methods for handling media defects: 1) slipping a 
sector 1 2) remapping a sector to a new sector on the last head of 
that cylinder 1 and 3) remapping the entire track to a different 
track on the disk. 

Fach of these methods has a dedicated subsection (including 
information pertaining to its performance difference). Section 8.3 
describes how to allocate sp:tre sectors. Section 8.5 describes how 
to read the manufacturer's defect information. 

Slipping a sector requires using the Read and Write Track Headers 
camnands to mark the bad sector and slip the rest of the sectors 
into the next position on the disk. Figure 8-1 shows an 8-sector 
track before and after slipping Sector 3. 

I 0 I 1 2 I 3 I 4 I 5 I 6 I 7 I Spare I 

I 0 I 1 2 I Bad I 3 4 I 5 I 6 I 7 

FlGORE 8-1. SECroR SLIP 

8.1.1.1 Sector Slip Procedure 

1. DeteII1line which sector is bad by writing and reading the track 
with several p:ttterns. 

2. Read the track headers into a buffer in host memory. 

3. CaIpare 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 8-3). 
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8.1.1.1 Sector Slip Procedure (oontinued) 

5. Test the last sector to detennine if it is a 8p1re. If it is a 
8p1re, oontinue; if not, you must find an alternate method of 
8p1ring. 

6. Move each sector header into the next location, -slipping- the 
sectors down the track (See Figure 8-1). 

7. Write the track headers back to the disk. 

1he following figures depict 751 headers: 

I Sync I Cylinder Low I Cylinder High I Head I Sector 

FIGtJRB 8-2. IIRIAL 751 IJEA1:BR 

I Sync EE EE I EE I EE 

FIGtJRB 8-3. 751 BBNlBR MARKED BAD 

I Sync I DO DD I DD I DD 

FIGtJRB 8-4. 751 HEAlER MARKED SPARE 

I 00 I 00 00 00 00 

FIGtJRB 8-5. 751 RJRl' IIEAIlm * 

* '!his header is invisible in normal 751 ~ration. 
It appears here for informational purposes only. 

I Sync I New Cy1 Low I CC I New Cy1 High I Head I 

FIGtJRB 8-6. 751 'lRAQt RDIAP HFADER 
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8.1.1.2 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. 

8.1.1.3 Disadvantages of Sector Slipping 

8.1.2 

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

Cylinder sparing is similar to sector slipping, except the spares 
are on the maxiIwm head of the cylinder. 

8.1.2.1 Cylinder Sparing Procedure 

1. DeteDnine the defective sector. 

2. Read the track headers and mark the defective sector bad (See 
Figure 8-3). 

3. Write the track headers back to the disk. 

4. Read the track headers on the maxim.1m track of that cylinder. 

5. Find a spare sector; it contains four bytes of ODIE. 
(See Figure 8-4.) 

6. Put the bad sector I s header into this sector. ']he header 
contains the head and sector values for the sector being 
remapped on the original track. 

7. Write the track headers back to the drive. 

8.1.2.2 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 mininun 
of 20 sectors p!r cylinder for this drive (cne p!r head). 

8.1.2.3 Disadvantages of Cylinder Sparing 

Cylinder sparing is slower than sector slipping. '!he 751 looks for 
the camanded sector for one revolution plus one sector on the 
original track; then it switches to max head and looks for another 
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8.1.2.3 Disadvantages of Cylinder Sparing (continued) 

8.1.3 

revolution plus one sector. 'Dlis method takes up to three 
revolutions to transfer one track of information (assuming only one 
bad sector). 

Track RerQaa>ing 

Track remapping allows remapping an entire track to another 
location on the same disk drive: the 751 writes the defective 
track's headers with a code and new disk address for the transfer 
to continue. 

8.1.3.1 Track Remapping Procedure 

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

2. Allocate space for a write track headers buffer. Each header 
has OCCli in the second byte. '!be 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 caomand. see Figure 8-6. 

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

8.1.3.2 Advantages of Track Remapping 

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

8.1.3.3 Disadvantages of Track Remapping 

8.1.4 

Track remapping is slow as the 751 must seek to the first track and 
then determine if it has been remapped. '!ben the 751 seeks to the 
spare track area (usually at the end of the disk). 'lhls sequence 
can add up to four revolutions to the 751 overhead. 

Recaqnended Remaa>:ing Procedure 

Xylogics reOOIlllBlds 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 rernappingshould 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 5l2-byte sectors) uses 4% of the media. 
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8.2 CHAINnG AND MULTIPLE I/O REOJFSl'S 

8.2.1 

8.2.2 

'!be 751 has two ways of speeding up multiple Iom execution. Ole 
method allows the driver to chain Ioms together, and then give the 
751 a c:amand-chain. '!be second method allows the driver to add 
Ioms to the 751' s queue by the same procedure as starting the 
first Iom. 

Otajning 

Each Iom has a Chain Enable (cmN) bit and a Next IOm pointer. 
IOms can be chained together by setting cmN and having the Next 
rom pointer point to the next IOm to be executed. Each IOm in 
the chain points to the next, and, in order to stop the chain, cmN 
is not set in the last IOm. 

'!be Next Iom Address is the physical address, not the 
virtual address. 

MultUlle USJ ReQueStS 

'!be follOWing procedure allows you to add IOms to the 751 queue: 

1. AIOP must be clear. If it is not clear, wait; it normally 
clears within 100 microseconds (See Section 4.3.1). 

2. Write the five IQllB address registers to point to the beginning 
of the Iom or 10m chain. 

3. Write the AlO bit. 

8.2.3 1Sl ,"ration 

'!be 751 treats IOms the same, regardless of how they were added to 
the queue. OVerlap seeks and 10m reordering function only when 
they are enabled and the 751 is working with a queue or chain of 
IOllBS. 

8.3 .FORMAT'l'IR; 

'!his subsection describes formatting, including how to set the 
number of sl8res for use in media defect handling and setting the 
sector size. 
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8.3.1 Allocating B,gare Sectors 

8.3.2 

8.3.3 

You llIlSt allocate spare sectors at format time. 'Jhe Write Drive 
Parameters oatIl1BIld allows Setting the maxi.Dum size parameters for 
the drive. ~ sectors in excess of the drive size paraoeters are 
marked as spares. For exanple, a drive with 46 J;ilysical sectors is 
specified as having only 45 in the Write Drive Parameters canmand. 
'!he 751 formats 45 normal sectors and 1 spare sector. 

A separate variable (mx sector/last head) specifies the Il\IDber of 
sectors on IIBX head. 'Ibis allows extra spares on IIBX head for use 
with cylinder sparing. Given the above exanple, IIBX sector/last 
head is set to 40. '!he 751 formats the last head of the same drive 
with 40 normal sectors, and 6 spare sectors. 

'!he 751 operates with drives having different sector sizes. Field 
5 in the Format Parameters cnmends specifies the standard sector 
size. 'lbis value llIlSt be greater than 255 and less than 4097, and 
have an even number of bytes. Field 5 Alternate specifies the 
alternate sector size. '!he alternate size has the same limitations 
as the standard size. Clearing AFE with a Write Drive Parameters 
camoand selects the standard sector size; setting AFE selects the 
alternate sector size. 

USing two drives with different sector sizes will have a 
detr iDental effect on the disk subsysten I s performance. 
'!he 751 nust modify the I&{CEL code each time it selects a 
disk with a different sector size. 

First a note of caution, OCN'T 00 'DIlS. ltJdifying the gap sizes 
may be detrimental to the health of your disk subsysten. '!he drive 
interface has many specifications and paraneters to which you must 
adhere. Slight miscalculations may not show up in the engineering 
lab, but may cause unreliability in the field. '!he failure IOOdes 
may be undetectable because field lengths are only marginally long 
enough. A word to the wise: if you decide to utilize this 
feature, please be very careful. 

Xylogics' values work with all standard SMD drives. lblified 
values may work with sane drives, and cause unreliable results with 
others. See Figure 8-7. 
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8.3.3 Specify Sector ~.size (continued) 

'!his subsection outlines 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. Drives fran different 
manufacturers, and even drives in one manufacturer' s line, may have 
very different specifications. 

Sector Pulse --I1i....-_________________ ~ 

Dete I, r-," 

n 
I, 

1 .... 1
1 1 U-,I 1 Write spllct "" II 

Fields 

Formet 
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I I I I 
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I I I 
'I 

------~~rjL 

I NEXT 

8.3.3.1 Field 1 - Read Gate Delay - Gap 1 

Field 1 specifies the tine in bytes fran one byte past the leading 
edge of sector or index to when Read Gate is asserted. '!he 
appiicable drive specifications include head settling tine, 
allowing enough tine to lock the Phase Lock Oscillator, and the 
minimum Write Gate to Read Gate timing. Field 1 also ~ovides for 
skipping over the write splice area. 
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8.3.3.1 Field 1 - Read Gate Delay - Gap 1 (continued) 

'!be head settling tilE is the time required for the heads to settie 
after the drive c:anpletes a seek. We cb not know how long before 
the Sector or Index pulse the seek c:anpleted, therefore this field 
must be large enough to encarq;ess the -head settling time. 

When subtracted fran Field 3, this field indicates the amount of 
time left for the Phase Lock Oscillator in the drive to lock onto 
the data. Drive requirements vary fran 3 to 16 bytes. 

When Write Gate is deasserted, a mi.niIIIlm tine l1IlSt be allowed for 
the read heads and amplifiers to stabilize. In a multi sector 
transfer, Write Gate is deasserted after the last sector, and Read 
Gate is asserted for reading the next header. Figure 8-7 indicates 
this tine as ·C· • Field 1 and the remaining bytes in the sector 
after Field 7 canprise this critical tiDe. 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) which ·writes· garbage onto the disk. '!his is called the 
write splice, and it occurs whenever Write Gate is asserted or 
deasserted. 

8.3.3.2 Field 2 - Sync Search Delay 

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

8.3.3.3 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 8.3.3.1. 

8.3.3.4 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. IJhl.s field 
includes the time required to allOlrl the PLO in the drive to sync to 
the data and to skip the write splice. On a Write ocmoand, Write 
Gate is asserted four bit cells after Read Gate is deasserted. 
'!his field is actually four bits longer than specified. '!bese four 
bits are used to test the header. 
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8.3.3.5 Field 5, Field 5 Alternate - Sector Size 

Section 8.3.2 describes sector si~e. 

8.3.3.6 Field 6 - Read Gate Delay 

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

8.3.3.7 Field 7 - Write Ccntinuation 

'!be 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. '!be end of Field 7 is the beginning 
of the mi.ninum Write Gate to Read Gate period described in Section 
8.3.3.1. 

8.3.3.8 Head SWitch Time 

8.3.4 

'!be 751 requires 6 bytes of time after Field 7 to switch heads. If 
the sector size is too short to allO't11 this 6-byte field, the 751 
will mdss revolutions on every head switch. ibis should not be a 
problem; typically, the mininun Write Gate to Read Gate time allO't11S 
for this field. 

Format Interleave 

'!be 751 can optionally format with an interleave pattem fran 2:1 
to 16 :1. Specify the interleave factor when writing the format 
parcmeters; it is invisible to the qlerating system. 

Interleaving can increase the throughput of a disk subsystem on a 
fully loaded system by effectively cutting the disk speed in half. 
In 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 follO't11ing order for a 32-sector disk: 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 ••• 31 

If you interleaved the same disk with a 2:1 interleave factor, it 
would. look like this: 

o 16 1 17 2 18 3 19 4 20 5 21 6 22 7 23 8 24 9 25 10 ••• 31 

'lbe 2:1 interleave allO't11S the 751 two sector times to transfer a 
sector to~. For example, if you are transferring sectors 0 
and 1 to memory, the follCMing occurs in each case. 
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8.3.4 Format Interleave (continued) 

In 1:1 interleaving, when the first sector has OClIIiLeted reading 
fran the disk, the next sector will soon be under the head and 
ready for reading. At this tiDe there IlIJSt be enough roan in the 
buffer or the 751 will miss a revolution. 

In 2:1 interleaving, when the first sector has oanpleted reading 
fran the disk, the next sector is still a full sector tiDe ~, 
thereby giving the 751 twice the tiDe to eupt.y the buffer to 
memory. !}be diagram above shOtlS the extra sector time as sector 
16. 

Interleaving schemes fran 2:1 to 15:1 are software programmable. 
'Ibis can be a great advantage on a fully loaded systan. !}be 
current method for handling a data late is to drop a revolution; 
this means waiting until the next time the sector oanes under the 
head. If you are transferring 16 sectors and drop a revolution on 
each sector, the transfer takes 16 x 16.6 milliseconds (IllS) after 
the seek or 265.6 ma. If the disk had been interleaved 2:1, it may 
not have dropped a revolution, and taken only one revolution after 
the seek, or 17 IllS. Interleaving is advantageous, but it doubles 
the transfer time on a lightly loaded systan. 

Since the 751 deteImines which sector the drive is at by caoparing 
headers, you can use the Write Track Headers caumand to custanize 
the interleaving scheme to your application. For example, if your 
systan transfers data in 4K-blocks, then the JOOSt effective 
interleaving scheme may be: 

o 1 23 16 17 18 19 4 5 6 7 20 21 22 23 8 9 10 11 ••• 

8.4 ERROR REWlERY 

'!he 751 may autanatically retry operations that have errored. 'lWo 
options are available. One option deals with retrying drive fault
and seek-type errors. '!be other option involves the retry 
algorithms for ECC recoveries. 'llle Read and Write Controller 
Parameters canmands enable or disable these options. 

8.4.1 Automatic Operation Ret~ 

8.4.2 

'!he 751 autanatically retries an operation if the reason for the 
initial failure is a seek error or drive fault. Setting ASR with a 
Write Cmtroller Paraneters caumand enables this option. 

.DX: Error Recoyery 

ECC algorithms have a much better chance of recovery if the 751 
retries the operation before using the ECC correction. !}be 751 
retries the Read operation once before applying the ECC correction 
if RBC is set. Set RBe with a Write Cootroller Parameters canmand. 
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8.4.2 .Bee Error RecoyetY (continued) 

There are three options for appiying ECC correction. Using Mode 0, 
the 751 provides the correcting pattern and offset for the driver 
to go and correct the actual error in memory. Mode 1 flags the 
fact that an error occurred, rut does not stop the transfer to 
calculate any correction information. Mode 2 calculates the 
correction information and applies it to the data in host memory. 

8.4.3 USw .the Error Recoyety CQt;ions 

Changing the appropriate controller parameter enables or disables 
the error recovery options. Qlce set, the 751 takes care of 
applying the retries as requested. '!be 751 provides a canpletion 
status to indicate a recovery operation took place. '!be driver 
applies the ECC correction if EOC Mode 0 is utilized. If a retry 
fails, the canpJ.etion Code reflects the fatal error. 

8.5 READ DEFECl' MAP 

'!be 751 reads the data recorded on the media by the manUfacturer 
that describes the location and length of factory-detected media 
defects. '!be defect map's format must conform to the follOWing 
specifications: M2331/M2333 Disk Drive Engineering Specification; 
Fujitsu LID. Doc. No. B03P-4760-ol01A; and <DC Product 
Specification No. 64400400. 

8.5.1 lbe Defect _ 

'!be header format is divided into two parts. The first part of the 
format is a fixed sector format; the second part is a variable 
sector format. The fixed sector format is normally included in the 
first 56 bytes following the index mark. The 751 does not support 
the variable sector format. 

'!be following rules apply to defect recording: 

1. '!be position of a defect is listed in bytes (hex) after the 
index mark, plus or minus one byte. 

2. '!be length of a defect is in bits (hex), plus or minus one bit. 

3. '!be lU'lused defect locations are all zeros. 

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

5. More than one defect on a track causes the track to be flagged 
as defective. The first four media defects on the track are 
logged. 
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8.5.1 

Inde. 

Inde. 

To 

8.5.2 

8.5.3 

.1be Defect ~ (continued) 

6. Figure 8-8 shO'tlS the format when there are no defects in the 
first 105 b¥tes after the index mark. 

I. 

All D's 

30 

29 50 51 52 35 5. 55 56 

SYNC 
1919 
He. 

2 

CYL HD All 
O's 

1st Derect 

2 I I 
Po., I Length 

2 2 

t. High Order 81 t 
Defective Track = I 

4S .. .7 41 51 52 

2nd Defect 3re1 Defect 4th Defect FO ... 
Po., I Length 

2 2 
Po., I Length 

2 2 
PO"lLength 

2 2 I 

FIGlRE 8-8. DEFECr MAP I'tRIAT 

55 

All 
0' • 

3 

7 e Figure 8-9 shO'tlS the format when the beginning of a defect is 
located between Bytes 10 and 55; 60 bytes of zeros are added to 
Gap 1. In the extended defect map format, the defect map is 
always relocated to a defect-free area. 

" 90 92 "I 

SYNC CYL 
All 0'. 1919 

H •• 

90(30+60) 2 2 

FIGURE 8-9. EXTmDED ~ MAP FOBMAT 

.Begg .the Defect &\1 

set up a 24-byte long buffer in memory. Issue an Extended Read 
with a subfunction of Read Defect Map. Since the defect maps do 
not use a checksum, verify the data for correctness. 

Verify .the Ds1tA 

'!he first byte in the buffer should be a 19B. 'lbis is the second 
of two Sync bytes. IJ.be head and c.ylinder addresses should agree. 
'!he last byte should be an FOB. 
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8.5.4 Determining .the Location .Qf .a. Defect 

'!he position of a defect is provided in bytes fran the index mark. 
You must convert this value to a sector number before using it for 
defect mapping. '!he drive switch settings determine the actual 
number of bytes per sector. Divide this value into the defect 
position. '!his number, tnmcated, points to the Ihysical sector 
containing the defect. Adj usting this physical sector number by 
any interleaving or skewing scheme determines the logical sector 
number for remapping. 

8.6 MAINTENANCE roDE 

8.6.1 

Firnware supports a non-IOPB driven Maintenance IOOde. It allows 
you to perform basic testing within the 751 by setting Control bits 
in the CSR and entering the desired test number and data through 
the address registers. '!his fimware also provides a window 
through which internal registers may be examined or modified. 

Register .Ilae .in Maintenance BQQe 

'!he Function Code in the Test NlUlIber Register determines whether or 
not the 751 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). 

REGISTER 

1 
3 
5 
7 
9 
B 
D 

DESCRIPrION 

Test NlUlIber or Function Code 
Input Adiress Low 
Input Adiress High 
Input Data Byte (If Required) 
OUtput Data Byte (If Required) 
Control and Status Register 
Fatal Error Register 

8.6.2 Mai Dtenance !1QQe Protocol 

8.6.2.1 Executing a Maintenance CooJnand or Entering the Maintenance Mode 

First, set the Maintenance Mode (MM) and AIO bits. '!his forces 
entry into the maintenance kernel. '!he kernel initializes the CSR 
and Poll mask and sets the Remove IOPB (RIO) bit; then clear RIO. 
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8.6.2.1 Executing a Maintenance C<mtand or Entering the Maintenance Mode 
( oontinued) 

The kernel expects the Input Address Low Register to oontain a 
maintenance test number or fWlCtion code for execution. Data may 
be expected or may be returned (see register layout). 

BUSY and AlO are oonfigured for polling. Setting BUSY and AlO 
selects the register image test; clearing BUSY returns oontrol to 
the maintenance kernel. 

AlO causes the maintenance firnware to read and decode the caumand 
string fran the Input Address Registers. After successfully 
decoding the canmand string, the fiIllWare echoes it (caumand, 
address, and data) to the Output Address Registers and clears AlO. 
'!bis acknowledges receipt of and atteIpts to execute the requested 
canmand. After canpleting the requested canmand, the 751 updates 
the Output Address Registers with test-pertinent data and sets the 
RIO bit. 'lbe AlO/RIO protoool is identical to Normal roode. (RIO 
indicates the end of firnware involvement and valid oontents in the 
OUtput Address Registers.) .. 

Since each test and its expected results are different in nature, 
the OUtput Address Registers hold the test result information 
(address, data, etc.). In any case, the fiIllWare sets RIO upon 
canmand canpletion; it sets the Fatal Error bit if a failure occurs 
or if host software issues an illegal command. 

8.6.2.2 Exi ting the Maintenance Mode 

To exit the Maintenance roode, clear MM and RIO, and set AlO. 'lbis 
returns oontrol to the Normal roode kernel. The 751 acknowledges by 
setting RIO. 

8.6.2.3 Diagnostic Considerations 

'!he Input/Output Address Register Verify is the first test the 
diagnostic should execute. 

Firnware flags the Power-up Test failures by setting the Fatal 
Error bit while leaving the Maintenance mode bit set. FiIllWare 
saves the Self Test error numbers internally until it verifies the 
Input and OUtput Registers. 

8.6.2.4 Register Tests 

You must request entry into the Maintenance mode to invoke the 
Register test. After the fiIllWare acknowledges the request, you 
should set the BUSY bit. BUSY remains set during this test. 
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8.6.2.4 Register Tests (continued) 

You must enter the Maintenance lOOde as a separate step 
because the Normal lOOde fimware does not allow setting 
BUSY (defined as RMM when Maintenance mode is enabled). 

Writing the Input Address Registers, followed ~ AIO, signals the 
fimware to copy the data to the OUtput Address Registers. 
Fimware sets RIO when it canpletes the copy. Host software should 
then clear RIO. 

Clearing the BUSY bit exits this test and returns the 751 to 
Maintenance mode. 

8.6.2.5 Test Variables 

sane of the internal tests require the address and data to perform 
their particular function. On-board memory has space allocated for 
this data. ']hese locations are loaded with default values for 
initial use. However, you may alter these variables through the 
Manual lOOde. (As the internal tests are defined, the protocol and 
results expected will be made available.) 

8.7 ZERO LATENCY RFJ.\OO 

To inplement Zero Latency Reads, enable the function when executing 
a Write Controller Parameters oammand. 

Zero Latency Reads cause the 751 to examine the first sector header 
on the target cylinder. If this sector is within the transfer's 
boundaries, the 751 starts transferring data to the FIFO. It 
continues this transfer until it reads the last sector of the 
transfer on that track. '!he 751 then searches for the first sector 
of the transfer on that track and transfers that sector and the 
remaining sectors (up to the point where it began) into the FIFO. 
'!he 751 keeps track of the data, ensuring that it gets transferred 
to the proper memory location. 

If the 751 encounters an error during the initial part of the 
transfer, it sets the Completion Code to Retry Successful, marks 
the next sector as the one it started fran, and continues the 
operation. The 751 automatically retries the errored sector after 
canpleting the transfer on this· track. If the error recurs on the 
second try, all previous sectors will have been transferred, and 
the Completion Code reflects the hard error. 
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8.8 KJLTIPROCESSOR SUPPORl' 

8.8.1 

8.8.2 

8.8.3 

'!he 151 has several options that make 1IIllltiprocessor envirol'lDeIlts 
easiser to support: the programmable interrupt vector, interrupt 
level, register address modifiers, and busy semaphore. 

Interrgpts 

Each lOPS specifies the interrupt level and vector for that 
CXIlIlBIld. In a llUlltiprocessor envirorment, each processor can have 
its own assigned interrupt level and vector. 

RBS allows 1IIlll tiple processors to share the registers without 
colliding. Hardware supports the RBS bit. '!be register access 
protocol involves reading the e;R. 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 this host must wait until RBS clears. 

'!be 151 sets RBS iDmediately after a hOst reads the Q;R. If a host 
attempts a read, and RBS is clear, then the 151 sets RBS7 any 
successive reads by other hosts will "see" that RBS is set. When 
the host using the registers is done, 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. 

Address MOO; fiers 

'!be address modifiers can be used to asSign separate address space 
for each of the processors. 

8.9 CXH4AND OPrIMI~ 

To inplement C'.a1mFmd ~imization, enable the function when 
executing a Write Ccntroller Parameters caomand. 

Qmoand OptiI¢zation is the reordering of IOPSs in the 151' s 
camnand queue. 'lbe reordering causes the 151 to enable elevator 
seeks and process several IOPSs within one revolution. '!be 151 
starts the first IOPS it receives, and then reorders IOPSs as they 
are IJ4l.\ed into the queue. 'lbisfeature is most effective when 
there are more than two lOPSs in the 151's queue. 
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8.9 a:MMAND OPl'IMlZATION (continued) 

The 751 piaces the lOPS in a position relative to the other IOPSs 
in its internal queue. Then it tests the IOPSs to detennine if any 
are contiguous on the disk. The 751 links together any contiguous 
IOPSs it finds, and executes them as one disk operation; it does 
not link the D!A portion of the transfer as this is not necessary. 

The 751 first links the IOPSs with respect to an ascending cylinder 
order. If the 751 receives an lOPS with a cylinder number lower 
than the current cylinder, it positions the lOPS at the end of the 
queue in descending cylinder order. Conversely, if the 751 is 
operating in descending cylinder order, it positions an lOPS with a 
cylinder number higher than the current cylinder at the end of the 
queue in ascending cylinder order. 

8.10 SOF'lWARE CCN!'RCL 

The 751 has many parameters that can be modified by software 
control. The parameters can be set in bulk with three Write 
Parameters oomm:mds. The Write Format Parameters conunand modifies 
the format parameters. The Write Drive Parameters conunand modifies 
the drive parameters. '!he Write Controller Parameters camnand 
modifies the controller parameters. 

8.10.1 Modj:f~Tj.ng .a Single Parameter 

'lhe best method for modifying a single parameter is to first 
execute a Read Parameters conunand for the associated parameter 
block, modify the Single parameter, and then write the parameter 
block back to the controller. 

8.10.2 Modifying 1& Groqp .Qf Parameters 

Use the same method as in Section 8.10.1, or set all the parameters 
in the specific lOPS and execute the appropriate Write Parameters 
c:aunand. For example, Fields 1 through 7, SA, and the interleave 
factor must be set to the appropriate values before issuing the 
Write Format Parameters conunand. 'lhe 751 sets all parameters to 
the new values contained in the 10m. 

8.10.3 Parameter Reference Point 

After the 751 is working as intended, read the p;lrameters and save 
the information for future use. 
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8.10.4 Setting Parameters.at lkm ~ 

It is not necessary to reload the parcmeters at each boot since the 
parameters are stored in a battery ba~up RAM. It is a good 
idea to reload them each tilE if you are not sure how the board was 
last used. 

8.10.5 validate CUrrent Parameters 

']he parameters are all protected by a checks1.D, and arr:/ Read 
Parameters 00lIIl1aI1d performs a checkstm test. Arr:i Read Parameters 
terminates with an error if the generated parameter checksum is 
different than the stored checksum (See section 6.6). 

8.11 SC'A'rrER/GA'lBER 

'!he Scatter/Gather feature is used in conj unction with standard 
Read and Write c:annands. In a Scatter Read, the 751 transfers the 
data to up to 32 blocks of l1BDOry. Gather Writes gathers data fran 
up to 32 blocks of nenory and writes it to the disk. '!he size of 
each manory block must be an even byte count and less than 
64K-bytes long. '!he blocks may be scattered throughout nenory. 

8.11.1 scatter/Gather Lint Liat 

You can determine the length of the linked list by nul tiplying the 
number of e1anents in the list by 8 (each e1anent is 8-bytes long). 
All data addresses must be on word boundaries and the byte count 
must be even. For Read and Write qlerations, 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 • 

LINK WM8ER .am DFS::RIPrICIJ 

1 00-01 BYTE <XlJNl' (Multiples of 2) 
02 RESERVED 
03 mTA ADDRESS K>DIFIER 
04-07 DATA ADDRESS (Word Boundaries Only) 

2 08-09 BYTE <XlJNl' 

· · · · n xx 

TABLE 8-2. SC'A'1'TER/GMBER LINK LIST 
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8.11.1 Scatter/Gather Link Liat (continued) 

LmK FIND VALUE DECIMAL muWAx,oo 

o 
1 
2 
· · 9 
A 
B 

· · IE 
IF 

32 
1 
2 
: 
9 

10 
11 . . 
30 
31 

TABLE 8-3. LINK LIS!' FIELD VALUES 

8.11.2 Setting ~ .a scatter/Gather Transfer 

'!he Data ACklress and Modifier bytes in the IOPB should new point 
to the start of the linked list. '!he linked list length field 
should give the total number of element descriptors 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. '!he sum of the byte count of all the 
elements in the linked list must equal the sector count tines 
the sector size in bytes. 

'!he IOPB and Linked List in Figure 8-10 illustrate a Read 
transfer to 6 blocks of memory. '!he sector size in this case is 
528-bytes per sector 1 we are transferring 3 sectors of 
information. '!he 751 transfers the first 16 bytes of data from 
each sector to a separate data buffer. It scatters the bulk of 
the data, 5l2-bytes per sector, into memory as 3 blocks having 
512 bytes each. 

Set SGM and execute the IOPB in Figure 8-10. 
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8.11.2 Setting DJIlll scatter/Gather Transfer (continued) 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
OC 
OD 
OE 
Ol 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
lA 
IB 
IC 
ID 

SCATTER I GATHER READ COMMAND 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
ERRS I DONE I CHEN I SGM I COMMAND = 12H 

COMPLETION CODE = OH 
DPB I SR I CSE I VRPTIDlLT I SKER I ONCL IDRDY = OH 

INTERNAL STATUS = OH 
SUBlUNCTION = OH 

lIXD I RDP I PSEL I BHT I o I UNIT = 02H 
LINKED LIST LENGTH I INTLEVEL = 30H 

INTVECTOR = OH 
COUNT HIGH = OH 
COUNTLOV = 03H 
CYLINDER HIGH = OH 
CYLINDER LOV = 02H 
HEAD = 01H 
SECTOR = 04H 

0 I DATA I LINK ADDRESS MODIlIER = 02H 
PRIO I o I NEXT 10PB ADDRESS MOD IllER = OH 

DATA I LINK ADDR HIGH = OH 
DATA I LINK ADDRESS = OH 
DATA I LINK ADDRESS - OH 
DATA / LINK ADDR LOV = 19H 
NEXT IOPB ADDRESS HIGH = OH 
NEXT IOPB ADDRESS = OH 
NEXT IOPB ADDRESS = OH 
NEXT IOPB ADDRESS LOV = OH 
IOPB CHECKSUM HIGH = OH 
10PB CHECKSUM LOV = OH 
ECC PATTERN VORD HIGH = OH 
ECC PATTERN VORD LOV = 01-1 
ECC onSET VORD HIGH = OH 
ECC onSET VORD LOV = OH 

FIGURE 8-10. SCAT1'ER/GMBER 'DWfSFERS 

~ 00020H LINK LIST 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 
00-01 
02-03 
04-05 
06-07 

BC= 0010H 
DAM=OO04H 
DAH=OOOOH 
DAL ... 1000H 
BC= 0200H 
DAM ... 0002H 
DAH = OOOOH 
DAL"2000H 
BC= 0010H 
DAM=0004H 
DAH=OOOOH 
DAL= 101 OH 
BC .. 0200H 
DAM .. 0002H 
DAH-OOOOH 
DAL= 2200H 
ec-0010H 
DAM .. 0004H 
DAH=OOOOH 
DAL= 1020H 
BC=0200H 
DAM=0002H 
DAH .. OOOOH 
DAL"2400H 

8.11.3 15l Qperation 

'Jhe 751 proceeds as if doing a normal read until it starts the data 
transfer into memory. 'lbe contents of the linked list now controls 
the Jlo1A processor, i t gives the processor the byte count. and 
address for each element on the list. 'Jhe processor takes the data 
out of the FIFO and transfers it to memory as decribed in each 
element on the list. 
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8.11.4 .z.em Laten~ Reads .am1 scatter/Gather 

Due to the flexibility allowed in scatter/gather, the linked list 
elements may not align with sector boundaries. '!bus, zero latency 
reads may not function properly. Xylogics does not recomrrend 
mixing these two options. 

8.12 lEA'lHROPlLE / 'lHROT'lLE DEAD TIME 

'!be 751 always transfers IOPSs in Word mode; it uses the last 
specified values for the throttle and throttle dead tine. 

Host software can set the Throttle Dead Tine ('lm') field in the 
Controller Parameters lOPS. '!his value defines the t.ime that the 
751 waits before attempting to regain control of the bus between 
throttle bursts. '!here are four valid TOT values. 

lIlI VALUE 

o 
1 
2 
3 

o microseconds 
3.2 n 

6.4 " 
12.8 n 

TABLE 8-4. 'lHROT'lLE DEAD TIME VALUES 

8.13 BLAC]{ HOLE 'lRANSFERS 

Sanetines the data to be transferred has to go to a single memory 
location. 'Ibis Single location is usually a grCiIilics controller 
with a Single port on the bus. '!he normal IJo1A mode increments the 
bus address on each transfer so the data is put into contiguous 
memory space. When Black Hole Transfers are inplemented, the 751 
does not increment the bus address between each data transfer. 

Arr:i transfer that includes a lEA to a single location should have 
BHT set in Byte 5 of the lOPS. '!his causes only the data transfer 
portion of the catlItaIld to not have its bus address incremented. 
'!he lOPS lEA still occurs in Normal IOOde (i.e., the 751 increments 
the address). 

'!he data address must be properly aligned: word aligned for word 
transfers, and longword aligned for longword transfers. The 751 
cannot do dynamic mode SWitching with this option. 

8.14 PRIORITY IOPSs 

'!he 751 processes Priority IOPSs before any other IOPSs in its 
queue. 'Ibis feature works on both a single lOllS and an rollS chain. 

Rev. A. July 23, 1986 116 



m..oolQ; 751 Disk Controller User's Mannal 

8.14.1 Exequting A PrioritylCEB 

To execute a priority lOPS, set PRIO in both the lOPB Address 
Modifier Register and the Next IOPS Address Modifier byte in the 
IOPB. Set the rest of the IOPS .Address Registers to point to the 
IOPS (do not reset PRIO in the AMress Modifier Register when 
loading it). Set AIO as you normally would. 

8.14.2 Executing A Priority Cbajn 

To execute a Priority chain, follow the directions in 8.14.1. All 
IOPSs in the chain must have PRIO set in the Next lOPS Address 
Modifier byte. 

8.14.3 15l Reaponse .to A Priority.IO.EB (Cbajn) 

'!he 751 finishes executing the IOPB that is currently active (if 
any). ihe next lOPS to execute is the priority IOPS (or the first 
in the priority chain). If the 751 starts a chain of priority 
lOPBs, it oanpletes one at a tiDe Wltil it oanpletes the chain, and 
then goes back to processing the 10PBs in its queue. All 10PBs in 
a priority chain must have PRIO set. 

8.15 IOPB CBECXSUM 

While deblgging the driver, you may choose to append the checkslD 
to the lOPS. '!he checkslD is the san of Bytes 0 through 17 in the 
IOPB, and is expressed as a l6-bit quantity. '!he 751 generates a 
checksum with the data fran the lOPS and catq;Bres it to the 
appmded checksum, a miscanpare causes a fatal error. If ADD and 
lCS are set, the 751 appends a new checksum as it updates the IOPS. 
If you want to disable the checksum, the Write Controller 
Parameters lOPS must have a valid checksum. 

8.16 FIXED/REKWABLE MEDIA 

Am] physical drive with fixed and removable media, like the CDC 
QI), or LMD, is accessed as one logical Wlit (FIXD is clear for the 
removable media of unit 0, and set for the fixed media of Unit 0). 

8.16.1 ~ Offset 

'!he head offset refers to the bites) 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. '!he offset 

Rev. A. July 23, 1986 117 



ULOOIQ; 751 Disk Controller User I s Manual 

8.16.1 Jlea.d Offset (continued) 

value is a hexadecimal nmnber that the 751 adds to the head number 
in order to select either the fixed or removable portion of the 
disk. 'lWo such fixed/removable drives are the ax:: Lark and am. 
'lhe head offset value for the removable portion of a om is zero; 
the head offset value for the fixed portion is 10H. Reference the 
appropriate vendor manUal to determine the head offset values for 
the fixed and removable portions of the disk. 

8.17 EJ4BEDDED SERVO DRIVES 

'lbe 751 inherently supports embedded servo drives. Configure the 
drives to seek on every head select. 'lbe 751 always waits for an 
on-cylinder condition before starting a new sector. 

8.18 &JPPOR[IIR; '1WO DRIVES WIilI DIFFERENT SEC1'OR SIZES 

'lhe 751 can support two drives having different sector sizes. For 
example, Drive 0 can have S12-bytes per sector and Drive 1 can have 
1024-bytes per sector. 

8.18.1 Setting .the ~ Format ParSRterS 

When executing the format parameters oaomand, Field 5 should be set 
to the standard sector size (200H [512]) and Field SA should be set 
to the alternate sector size (400H [1024]). 

8.18.2 Setting .the ~ Drive ParSRterS 

'lbe Write Drive Parameters 10m has an Alternate Field Enable (AFE) 
bit. If APE is set, the drive specified by this oaomand uses the 
alternate field size (1024). If AFE is clear, then the drive uses 
the standard sector size. For example, Unit 0 has S12-bytes per 
sector and APE is clear in the drive parameters; Unit 1 has 
1024-bytes per sector and APE is set in the drive parameters. 

8.18.3 Accessing Driyes With Alternate Fields 

'lhe 751 autanatically sets the sector size according to the 
specified drive. "ilen allocating buffers, host software must 
remember, and take into account, the sector size of the drive being 
accessed. 
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8.19 WAL PORrED DRIVFS 

Sane SMD drives have an optional second port that connects to a 
second disk controller. '!his allows two computers to access a 
single disk drive. 

Dual ported drives are requested b¥ executing a normal Unit Select 
(which is a normal controller function, invisible to the software). 
Once selected, the drive port remains selected and reserved until a 
Release canmand is issued. Deselecting the drive without a release 
leaves the drive deselected but reserved, and unavailable to the 
other port. If the Release Dual Port (RDP) bit is set, the 751 
executes a Release oarnmand after completing the IOPB. RDP should 
be set for normal transfers to a dual ported drive, unless you are 
trying to lockout the other controller. 

Priority Select or Trespass is available if the other controller 
refuses to give up the port. '!his is an override canmand, and as 
such forces connection to a port, regardless of the other port's 
activity (including writing to the disk). Priority Select provides 
emergency access to the disk, but you must understand that it can 
clobber the disk if the other controller is updating the directory. 

Leaving the disk drive in a released state when it is not being 
accessed provides equal access for both controllers. 

8.19.1 SOftware Hti.te. Access Control 

Host software must control access to the drive so that the two 
carq;>uters do not simultaneously write onto the same sectors or 
directory. '!his can corrupt the file system. SOftware can 
inplement several methods for providing this control. 

One control nethod allows one carq;>uter read/write access, and the 
other only read access. A second nethod employs disk partitioning, 
allowing each controller read/write access to its CMIl partition, 
and read only access to the other controller's partition. '!be most 
commonly used nethod allows both controllers read/write access to 
the files, but only one controller has read/write access to the 
directory and allocation maps. 

Another method for controlling drive access is to lock out the 
other controller while doing a write. Clearing RDP in the IOPB 
locks the other port b¥ not releasing the first port. You have to 
lock out the other controller from the tine you read the allocation 
map and directory, to when both are updated after the transfer. 
'!he IOPBs from the first read to the next to the last write have 
RDP clear~ the last write has RDP set. 
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8.20 RFAD/WRITE HEADER, HEADER VERIFY, MTA, AND MTA ECC 

'!his maintenance c:::amand is used to test the controller and 
software driver. It enables sinlllating ECC errors to verify the 
ECC is working. '!he operation includes reading a sector with its 
header into memory, modifying the data and then writing the sector 
back to the disk. '!he 751 does not recalculate the ECC for this 
c:::amand. 

lJhe data read back is either 12 or 14 bytes larger than the data 
sector size (depending on EC32 I s status). For exaJli>le, given a 
5l2-byte sector size, the 751 returns 524 bytes if EC32 is set, and 
526 bytes if EC32 is clear. Table 8-5 shows the relationship 
between EC32 I s status and the returned data • 

.am .EC32. q,f'M .am .EC32. .am 
0-3 Header* 0-3 Header* 
4-7 Redundant Header* 4-7 Header ECC 
8-(n+8) Data 8-(n+8) Data 
(n+8)-(n+14) 48-bit ECC (n+8)-(n+12) 32-bit ECC 

* Figures 8-2 through 8-6 describe the header information 

TABLE 8-5. EC32 vs. RE'JIJRtB) IWrA 

8.20.1 Simnlllt;joo .an ~ Error 

To sirwlate an ECC error, read a sector by issuing a Read Header, 
Header Verify, Data, and Data ECC camnand. '!hen change a data byte 
or bit, and write the sector back by issuing a Write Header, Header 
Verify, Data, and Data ECC carmand. Reading this sector with a 
normal Read cxmnand should return an ECC error. 

'lhere are two CClIIIal problems associated with sinlllating 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 
you see it on your tenninal. screen. ']hus, a "2-bit error" crossing 
a byte boundcuy may be uncorrectable. 

'lhe 751 usually accesses memory in Word or Longword mode, but 
corrects data in ECC Mode 2 via byte transfers. Since sane bus 
adapters reverse the byte addressing scheme within a word, the 751 
corrects the wrong data. 'lhe only solution for this situation is 
to either correct the adapter or use ECC Mode o. 
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8.20.1 Sjmnlating .an .Bee Error (continued) 

r.lhe serial data is placed on the disk with bit a of each byte 
first. Table 8-6 shows a simllated 2-bit error crossing byte 
boundaries. Since the tHo bits in error are really fifteen bits 
apart, they may be uncorrectab1e. '!his can only occur when testing 
because a 2-bit adjacent error refers to two adjacent bits on the 
media. 

BEFORE SDIJLATID ERROR 

MEH>RY ~: 45 67 

SERIAL DISK ~: 5 4 7 6 
1010 0010 1110 0110 

SDIJLATID ERROR 

MEH>RY ~: 44 E:l 

SERIAL DISK DA.TA: 4 4 7 E 
0010 0010 1110 0111 

TMLE 8-6. SDIJLATID 2-BIT ERROR CRa)SDJ; Bl'l'E BCXlNtWUES 

8.21 INl'ERRJPl' AT END OF ClIAIN 

mc prevents the 751 fran interrupting after canpleting each IOPB 
in a chain. The 751 executes the entire chain and then interrupts 
(using the interrupt level and vector fran the first IOPB in the 
chain) • When IEC is clear, the 751 interrupts after oanp1eting 
each IOPB (providing the interrupt level is not zero). 

8.22 RELFoME CN RmUEST 

When ROR is enabled, the 751 tests the VMEbus between each throttle 
for other pending bus requests. If another request is pending, the 
751 releases the bus. If there are no bus requests, the 751 
renains bus master. '!he throttle value determines how often the 
751 tests the bus. Using lower throttle values causes the DMA to 
slow down; using higher throttle values causes the 751 to test the 
bus less frequently. 
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SECrICti 9: 'lmDRY OF OPERATICti 

9.0 GENERAL 

'!his section is an overview of how the controller works. It deals 
with the functional blocks of the hardware and microcode, and how 
the code affects 751 operation. 

9.1 ~ Hardware 

9.1.1 

9.1.2 

'!he 751 interfaces the VMEbus to up to two SMJ.)-E disks and includes 
these logic blocks: 

VMEbus Interface 
Register Read/Write and Interrupt (REGCEL) 
Microcontro11er 
Direct Memory Access Controller (VMEDMA) 
Disk Data Buffer (FIFO) 
Disk Front End (OOKCEL) 
SMD-E Interface 

VMEbUS Interface 

'!his block contains interface logic for the signals on the VMEbus. 
The 751 is a VME slave for programming purposes, i.e., the register 
file. '!he 751 is also a slave when it resp:>nds to an interrupt 
acknowlege with the interrupt vector. '!he REGCEL performs both of 
these functions. The address modifier transceiver is used b¥ the 
REGCEL (receive mode) and VMEDMA (driving mode). '!he 751 is a VME 
master for D!A purp:>ses; it uses IJ.tA to read and update lOPEs and 
also to read and write disk data fran host memory. '!be VMEJ:lv1A chip 
performs this function. '!be VME data bus is 8-, 16-, or 32-bits 
wide; the VME address bus is 32-bits wide. 

'!he 751 uses only 16 address bits for decoding its 
register addresses (it only canpa.res 12 bits). It drives 
all 32 address bits as a master. '!he VMEJ:lv1A updates the 
lower 16 address bits while the microcontro11er updates 
the upper 16 address bits. 

Register ReaQ/Write .QllQ Interrypt 

'!he REGCEL provides the program interface for the 751. '!be 751 
uses registers to p:>int to an lOPE to be executed, to p:>int to a 
canpleted lOPE, and to perform various control functions. 
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9.1.2 

9.1.3 

-~ 

Register Reaii/Write .anQ Interrqpt. (continued) 

'!be VMEbus accesses the registers via a bus that is shared between 
the ROOCEL and VMEDIA. '!here is no contention because the VMEIl4A 
cannot acquire the bus while a slave (register) access is in 
progress. '!be Rpx;o;:r· answers a register access by the VMEbus with 
the signal DTACK. '!be upper address bits are decoded and the 
proper address modifier is required to do a register access. 

'!be microoontroller (micro) accesses the registers via the internal 
data bus. It programs the REGCEL to interrupt it if certain bits 
are set in the CSR or if a timer overflows. other conditions are 
progratnIIe<i to assert another interrupt to the micro. 

'!be REX,;CEL also supports the VMEbus interrupt protocol. It is 
prograrmned by the micro to assert the request line to start an 
interrupt sequence. When the system responds with IACK and 000 the 
REGCEL drives the interrupt vector onto the bus and asserts D'lWX. 
'!his process causes the system to execute an interrupt routine. 
'!be interrupt service routine should clear RIO in the CSR. In this 
wEr.:/, the 751 passes the canpleted lOPS back to the system. 

'!be REGCEL has a register for storing the address modifier that the 
VMED«A enables onto the bus. Like the VME address, the address 
modifier is pipelined. A new roodifier can be loaded into the 
REGCEL while a different modifier is being driven onto the VMEbus. 

'!be ROOCEL also has two timers. Timer 0 is a watchdog timer: it 
expires and interrupts the microoontroller if it is not 
periodically reset by the firnware. Timer 1 is a counter for 
header errors. A clock canes fran the DSKCEL and is asserted when 
a disk header does not match the expected header. If Timer 1 
overflows before the desired header is found, a Header Not Found 
error results. 

lba Microcgntroller 

'!he 751 uses a l6-+IJz 8031 microoontroller. It fetches 
instructions by asserting an address an Port 0, latching the 
address with ALE-L, and reading the data fran the EPRCJ4, it reads 
data into Port O. Many of the instructions cause the micro to 
access an external byte using strobe decoders and a transceiver. 
Many of these external bytes are in the Xylogics lSI chips: 
REGCEL, VltlEIJttA, and DSKCEL. External bytes are accessed through 
Port O. Port 1 is used for DSKCEL related outputs. Port 2 is used 
for the upper byte of the EPR.Cl4 address. 

Port 3 is used for miscellaneous control signals. Inputs can all 
be considered micro interrupts, althoughmst are actually polled. 
'lWo inputs are fran the REGCEL, one fran theVMElJt1A, and two fran 
the OOKCEL. 
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9.1.3 

9.1.4 

!\be Microcontroller (continued) 

'lhis block also includes the internal RAM (!RAM) logic. '!be micro 
really uses the IRAM as a scratch pad RAMI it stores the 
controller, drive, and format parameters there as well as IOPSs. 
Since the RAM device is non-volatile, the 751 remembers its 
configuration. However, a board that has never been prograrmned has 
garbage for parameters. If in doubt, reprogram the board with the 
parameters for the drive you are USing before USing the 751. 

~ IRAM is single ported, but is used by both the ~ and the 
micro. Since the microcontroller starts the ~, it knows when 
the IRAM is off limits for micro access. IOPSs are always LW\ed in 
full words for better performance. 

Direct MemoJ:y Access COntroller 

'lhe VMEDfA controls the transfer of data between the disk buffer or 
!RAM, and the VMEbus. '!be micro programs the VMEDfA to transfer a 
certain amount of data to/fran a specified area in system memory. 
To properly handle odd starting addresses, the amount of data is 
always a sector' s worth or less. In this way, the DSKCEL can be 
instructed to do an even or odd address transfer on a per sector 
basis. Before the VMEDfA can transfer data, it must acquire the 
bus by sending out ~ (which must be jlllIq)ered to one of the Bus 
Request lines). '!he system arbiter sends back BGIN via another 
jlJIl)er. '!be VMEDfA then asserts BUSY on the VMEbusand enables the 
751 to control the VME address, data, and control lines. 

A transfer involves asserting a valid address, asserting DSO and/or 
t\Sl and valid write data or read data, waiting for DTACK, and 
proper buffer control. '!be order of the buffer request and data 
strobe is reversed, depending on the direction of the transfer. 

'!be a.A circuitry pipelines data to increase performance. 'lhe 
pipeline allows one word of data to be transferred on the bus while 
another is transferred to the buffer. In this way, the access 
times of the buffer and the bus can be overlapped (except for the 
first and last transfers of a burst). A prefetch prines the 
pipeline, and at the end of the burst the pipeline is emptied. 

'!he disk buffer is word wide and uses a longword wide pipeline. '!be 
interface logiC turns a VMEDfA longword request into two buffer 
(word) requests. '!he IRAM is byte wide and uses a word wide 
pipeline. '!he interface logic turns the VMEDfA word request into 
two IRAM requests. 
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9.1.5 

9.1.6 

9.1.7 

Dl.Qk Data Buffer 

'!he 8K-byte buffer for disk data has byte parity. '!he parity bits 
are stored in a RAM. '!he buffer is organized word wide. IMA 
longwords must be written using two buffer requests. If an odd 
byte has been a.med, the DSKCEL can be prograIDlIed to ignore the 
dummy byte in the other half of the buffer word. '!he buffer 
control logic is an 8x60 and accepts requests to read and write the 
buffer fran the VMED!A and DSKCEL. One device at a time is allowed 
to access the buffer and the micro tracks the buffer's full/empty 
status. 'lhe VMEIMA waits for the buffer to becane ready before 
initiating a transfer. The DSRCEL will not start a write unless a 
sector's worth of data is in the buffer. '!he DSKCEL will not start 
a read unless the buffer has roan for a sector's worth of data. 
The micro tracks buffer use and starts/stq>s the VMEIJm and DSKCEL 
as necessary. 

Dl.Qk Front .End 

'!he DSKCEL is a downloadable disk sequencer. '!he micro loads the 
disk read, write, and format programs into the DSKCEL on power up, 
and modifies the programs when new format parameters are loaded or 
an alternate canmand (such as Read Header, Data, ECC) is received. 
'!he DSKCEL issues sane SMD control signals, such as Read Gate and 
Write Gate, while the micro issues others, such as Cylinder Tag and 
Unit Tag. Generally, if timing is critical, the DSKCEL issues the 
signal since it runs off the disk bit clock. 'lhe OOKCEL has serial 
registers for FIFO data, the Header, and ECC. It performs sync bit 
search, header check, and ECC check and provides status bits to the 
micro. '!he DSKCEL interrupts the micro when done. OOKCEL Done may 
mean Header Found, End of Sector, or Bad Spot Found. Generally, 
the DSKCEL runs on a sector-by-sector basis, with the micro 
controlling how many sectors are transferred. '!he micro allows the 
OOKCEL to run. '!he program starts running when a sector or index 
pulse canes in fran the disk. 'lhe micro informs the DSKCEL when 
the next sector involves an odd address Il4A and when the current 
sector is the last. '!he DSRCEL also performs other functions, such 
as ECC correction, runt sector detection, and mid-transfer head 
tags. 

SMD-E Interface 

This block contains interface logic for SMD Connectors. '!he micro 
controls the tags for Unit Select, Cylinder, Head, COntrol 
(read/write) and the Unit Select lines. Various disk status lines, 
and the sector and index pulses are received and used by either the 
micro or the disk sequencer. '!be micro controls whether the pulses 
to the DSKCEL include sector pulses or just the index pulse. 
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9.1.7 

9.1.8 

9.1.9 

SM[)-E Interface (continued) 

'!be SMD interface chips require -5 volts fran an on-board regulator 
in order to operate properly.. A drive configured as any Unit 
Number, fran 0 thru 7, can be used with either port. 

When no disk unit is selected, servo clock is a free
running 10-mz clock. '!bis is typically used during ECC 
correction. '!be clock synchronizer ensures that no clock 
slivers get into the OOKCEL when the Read Gate is 
switched. '!be disk sequencer clock. is servo clock 
(interface clock) when writing the disk and read clock 

when reading the disk. '!be write clock is simply delayed 
servo clock. 

Power-up 

During power-up, the Open cable Detect signal is a$serted on the 
drive interface. 'Ibis signal disables any erroneous writes. '!be 
rus signal SYSRESET sets the error LED (L2) and asserts SYSFAIL on 
the rus. '!be micro runs its diagnostics and then clears L2 and 
SYSFAIL. 

Power-down 

During power-dC7f1I1, the 751 respoms to l¥:FAIL by turning off the 
OOKCEL (it allC7tlS any writes to finish the current sector) and then 
asserting Open cable Detect to the drive. 'Ibis sequence generates 
a fatal error which cannot be reset until l¥:FAIL is deasserted. 

9.1.10 ~tem Reset 

9.2 

9.2.1 

When the 751 detects SYSRESET, it resets its internal micro and the 
three custan integrated circuits. 'Ibis sequence iImEdiately 
terminates any writes to the disk (possibly leaving it with an 
unreadable sector) • '!be 751 then executes the power-up 
diagnostics. 

'!BE MI~E 

!\be Kernel 

Figure 9-1 illustrates the kernel. It is entered after the 
Pawr-up test and initialization. It has four major functions, of 
which three will be discussed. '!be fourth function is scheduling 
IJoIA, and would needlessly oanplicate this discussion. 
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9.2.2 

Each tine arOWld the kernel, the 751 tests to see if the host set 
Ala. If Ala is set, the 751 ImlSt process the Ala. '!his processing 
entails reading the lO:PB and placing it in its internal ccmnand 
queue. If the queue is full, the 751 saves the address of the lOPS 
so that it can later read it into the queue. '!he queue can 
accarmodate 14 lOPBs, plus a priority lOPS; the 751 saves the next 
32 raps (chain) addresses. '!his function is really tested several 
tines in the kernel, but for sinplic1ty Figure 9-1 shows it as a 
single function. . 

Put IOPB (chein) 
I nto Start Queue 

Start Seek If 
Required 

Complete Function 
Updete IOPB 
Interrupt 

Power-up test 

v 

v 

N 
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9.2.3 

9.2.4 

9.2.5 

.Is Start Queue b;rt;y? 

'!he IOPBs in the internal queue are divided into three groups: 
seek not started queue, seek started, and seek complete or not 
required. When first entering the queue, the IOPBs belong to the 
first group, seek not started queue. '!his step examines the IOPBs 
to determine if a seek is required. If a seek is required, and the 
drive is not busy, the 751 issues the Seek rommand to the drive and 
assigns the IOPB to the second queue, seek started. If a seek is 
not required, the 751 marks the IOPB as having its seek complete 
and assigns it to the third qroup, seek done or not required • 

.Is Am. .IOm ReaQy ill CclJpletion? 

'!he 751 checks for an IOPB in the third group, seek complete or not 
required. It does this by first checking if an IOPB has a seek 
done set; if not, it selects each drive in the second group, seek 
started, to determine if a seek is complete. '!he 751 executes the 
first seek done IOPB. When the 751 completes the function, it 
updates the IOPB and issues an interrupt. 

Q]euing IOPBs ill Execution 

'!be 751 rommand queue acCOIIlIOOdates 14 IOPBs. '!he first AlOs have 
their respective IOPBs (IOPB chains) read directly into the queue 
until it is full. If COP is set, the 751 reorders the IOPBs inside 
the queue, so that it executes them in proper order. 

As the 751 completes an IOPB, it frees up a slot in the internal 
queue, and reads in a new IOPB. If COP is set, the 751 inserts the 
new IOPB at the proper point in the reordered IOPBs. 

9.3 PERFORMm:7 A ~ION 

'!he 751 performs each function differently. If a function requires 
a seek, the 751 issues the seek and waits for it to complete before 
performing the function. The following subsections group similar 
functions together and explains their differences. 

9.3.1 Wf 

9.3.2 

The function of a NOP is to do no operation, so the 751 goes on to 
complete the function. 

Normal Reads .ana Writes 

Normal reads and writes are very similar canmands regarding 751 
processing. The 751 is optimized to perform these functions as 
fast as possible. '!be main difference between reads and writes is 
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9.3.2 

9.3.3 

9.3.4 

9.3.5 

9.3.6 

Norma] Reads.ana Writes (continued) 

which way the data IOOVes and when. en writes, the data IJofA begins 
and the 751 begins the disk transfer when one sector's worth of 
data is in the FIFO. Ql reads, the disk transfer begins 
i.Imediately and the IJofA begins as soon as the first word is 
available fran the FIFO. 

When enabled, the disk sequencer starts to OQDpare every header 
that arrives. under the heads with the target sector. When a header 
canpare is successful, the 751 also tests the header verify. If 
both tests are successful, the transfer occurs on that sector. To 
continue the transfer, the 751 loads the next target header so it 
can do a c:alPU=ison on the next sector that arrives under the 
heads. '!be 751 does not wait for index before canparing headers. 

If more than one sector is specified, the 751 ihcrements the disk 
address on successive sectors. First, the controller increments 
the sector IlUIl'ber until it reaches the maxjDnn sector address. 
When the 751 reaches the maximum sector address, it clears the 
sector address and increments the head address. When the 751 
reaches the maxinun head and sector addresses, it clears them and 
increments the cylinder address. When the 751 reaches the maximum 
sector, head, and clinder addresses, the next sector causes an 
Illegal GYlinder Address error. 

'.1he 751 continues, and canpletes the IOPB as soon as it canpletes 
the IJofA and disk transfers, or an uncorrectable error occurs. 

Seeks 

Depending on the subfunction, the 751 may select the drive and read 
the first header that arrives under the heads. If it is a spare or 
bad header, the 751 reads the next header until it gets a good one. 
'.1he 751 returns the data read in the header in the IOPB. 

Drive Reset 

'Ibis canmand issues a Fault Clear and then a Recalibrate (Return To 
zero) camnand to the drive. 'lbe 751 waits for the Recalibrate to 
canplete before canpleting the IOPB. '.1he wait for recalibrate done 
is a background task, and the contoller continues proceSSing other 
IOPBs (not on the drive being recalibrated). 

Write .ana .Bead Parameters 

Section 7 describes these functions in detail. 

Extended .ltid .ana Write Cggnands 

'!his section is similar to Section 9.3.21 the following subsections 
detail their differences. 
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9.3.6.1 Track Headers CanIrandS 

The disk sequencer waits for index before determining where to 
start the transfer. Track Headers commands always start at index. 
The ntnnber of sector headers returned equals the Ibysical sector 
count (read with a Read Drive Parameters command). 

9.3.6.2 Header, Header Ver ify, Data, and Data ECC 

'!he disk sequencer waits for index before determining where to 
start the transfer. Header, Header Ver ify , Data, and Data ECC 
commands use the sector address as an offset count fran index to 
determine where to start. The 751 increments the sector address 
during a multi sector transfer, but does not not clear it if it 
reaches maximum sector. Illegal Sector Address error is inhibited 
for this command. The 751 does not increment the head and cylinder 
address. 

9.3.6.3 Defect Map Extended 

The disk sequencer waits for index, syncs up to the manufacturer's 
Defect Map and reads it into memory. The 751 only executes one 
track per lOPS. 

9.3.6.4 Read Verify 

9.3.7 

The disk sequencer executes a Read comrnand, and the mA sequencer 
performs as if it were doing a disk write. The 751 compares the 
serial data from the FlFO/SERDFS with the data from the disk. A 
rniscanpare causes a verify failure. The 751 returns the failing 
disk address in the lOPS. 

Diagnostics 

'!he 751 executes the power-up self test. 

9.4 <XE'LETlXi A EtJNcr'ION 

The 751 completes the transfer when both the mA and disk transfers 
are complete. The 751 updates the IOPB in host memory, interrupts, 
and clears BUSY if all IOPBs in its queue are complete. 

If an error occurs, the 751 completes the errored lOPS and 
continues processing the other IOPBs. 

If a fatal error occurs, the 751 finishes the IOPS(s) in process, 
sets the appropriate fatal error code, and sets FERR. The host 
must execute a Controller Reset before sending any IOPBs to the 
751. 
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SECrICB 10: MAINTENANCE Am; 

10.0 GENERAL 

This section provides useful information for installing and 
maintaining your X¥logics Model 751 Disk COntroller. 

10.1 VMEbus INTERFACE SIGNALS 

A01 
A02 
A03 
A04 
A05 
A06 
A07 
A08 
A09 
AlO 
All 
Al2 
Al3 
Al4 
Al5 
Al6 
Al7 
Al8 
Al9 
A20 
A2l 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A3l 

NIl 
AMl 
AM2 
AM3 
AM4 
AM!) 
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OH. 

PlA 
PlA 
PlA 
PlA 
PlA 
PlA 
PlA 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
P2B 
P2B 
P2B 
P2B 
P2B 
P2B 
P2B 
P2B 

PIB 
PIB 
PIB 
PIB 
PlA 
PIC 

.fm 

30 
29 
28 
27 
26 
25 
24 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
4 
5 
6 
7 
8 
9 
10 
11 

16 
17 
18 
19 
23 
14 

131 

USED BY 
15l. DESCBIPnOO 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y Address Bus 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y Address Modifier 
Y 
Y 
Y 
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10.1 VMEbus INTERFACE SIGNALS (continued) 

USED BY 
MNEH)NIC CPNN. ill DESCRIPl'ION 

000 PlA 1 Y 
001 PlA 2 Y 
002 PlA 3 Y 
003 P1A 4 Y 
004 PlA 5 Y 
005 PlA 6 Y 
006 PlA 7 Y 
007 PlA 8 Y 
008 P1C 1 Y 
009 P1C 2 Y 
D10 P1C 3 Y 
D11 P1C 4 Y 
D12 P1C 5 Y 
D13 P1C 6 Y 
D14 P1C 7 Y 
D15 P1C 8 Y Data Bus 
D16 P2B 14 Y 
D17 P2B 15 Y 
D18 P2B 16 Y 
D19 P2B 17 Y 
D20 P2B 18 Y 
D21 P2B 19 Y 
D22 P2B 20 Y 
D23 P2B 21 Y 
D24 P2B 23 Y 
D25 P2B 24 Y 
D26 P2B 25 Y 
DZl P2B 26 Y 
D28 P2B 27 Y 
D29 P2B 28 Y 
D30 P2B 29 Y 
D31 P2B 30 Y 

STROOES 

AS* PlA 18 Y ACXiress Strobe 
000* P1A 13 Y Data Strobe Zero 
001* PlA 12 Y Data Strobe One 
DTACK* P1A 16 Y Data Transfer Acknowledge 

a.ocKS 

SERCLK P1B 21 N Ser ial Clock 
SYSClJ{ PlA 10 N System Clock 
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10.1 VMEbus INTERFACE SIGNAIS (continued) 

CPNN. 

lI!1A 

BBSY* P1B 
BCLR* P1B 
BERR* PIC 

BGOIN* PIB 
BGlIN* P1B 
BG2IN* P1B 
BG3IN* P1B 

BGlcm* PIB 
BGlClJT* P1B 
BG2ClJT* P1B 
BG3ooT* P1B 

BRO* PIB 
BRl.* P1B 
BR2* PIB 
BR3* PIB 

IN1'ERRJPTS 

IRQ1. * P1B 
I.RQ2* PIB 
IRQ3* PIB 
IRQ4* PIB 
mos* P1B 
IRQ6* P1B 
IPJJJ* P1B 

IAa<* PIA 
IACl<IN* PlA 
IACKOUT* PlA 

MlSCf[·TJ\NfXJJS 

ACFAIL* PIB 
!..WORD* PIC 
RESERVED P2B 
SERDA.T* P1B 
SYSRFSET* PIC 
WRI'1E* PlA 
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1 
2 
11 

4 
6 
8 
10 

5 
7 
9 
11 

12 
13 
14 
15 

30 
29 
28 
27 
26 
25 
24 

20 
21 
22 

3 
13 
3 
22 
12 
14 

133 

USED BY 
ill 

Y 
N 
Y 

Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 
N 
N 
Y 
Y 

DESCRIPJ:lOO 

Bus Busy 
Bus Clear 
Bus Error 

Bus Grant In 

Bus Grant OUt 

Bus Request 

Interrupt Request Levels 

Interrupt Acknowledge 
Interrupt Acknowledge In 
Interrupt Acknowledge Out 

AC Failure 
Longword 
Reserved 
Serial Data 
System Reset 
Write 
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10.1 VMEbus INTERFACE SIGNALS (continued) 

USED BY 
MNEMONIC WIl. 15.l DESCRIPl'ION 

PCkJER 

+5V PlA,P1B,P1C 32 Y +5 VDC 
+5V P2B 1,13,32 Y +5 VDC 
+5V STIl3Y P1B 31 N +5 VDC Standby 
+12V PIC 31 N +12 VDC 
-12V PlA 31 N -12 VDC 
GND PlA 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 

10.2 EXTENDED SIDRlIGE IDIlJLE DRIVE INTERFACE 

Several different pin-numbering systems define the SMD-E interface. 
'!his section lists both me's method, and the industry standard 
(S'lND) • (Physically, the cables are ribbon cables with crinp 
connectors on each end.) 

Xy10gics fol101rls the industry standard for pin-numbering. 

CMT:E PIN+/- PIN+/- DESCRIPl'ION 

UNIT SELEcr 

Unit Select Tag A 

Unit Se1. Bit 0 A 
Unit Sel, Bit 1 A 
Unit Se1. Bit 2 A 
Unit Sel. Bit 3 A 

Open cable Det. A 

Unit Selected B 

Unit Ready A 
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.ax: SlW 

52/22 44/43 Initiates a Unit Select 
sequence along with the Unit 
Select bits. 

53/23 
54/24 
56/26 
57/27 

46/45 
48/47 
52/51 
54/53 

These binary weighted 
signals determine which 
drive (out of sixteen) the 
751 selects. 

44/14 28/27 The 751 uses this signal to 
deselect the drive in the 
event of power failure. 

09/22 17/18 A nB n cable signal; the 
drive has been selected. 

49/19 38/37 The selected drive is up to 
speed; the heads are loaded, 
and not fau! ted. 
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10.2 EXTENDED S'IDIW;E lfilJLE DRIVE INTERFACE (continued) 

Tag 1 

Tag 2 

Tag 3 

PWr. Seq. Hold 

CABT.E PIN+/- PIN+/- DE'ACRIPTION 

A 

A 

A 

A 

.ex: mm 

3~01 02/01 CYlinder Select Tag; the 
drive seeks to the cylinder 
selected by Bus bits 0-10. 

32/02 04/03 Head Select Tag; the drive 
selects the head specified 
by Bus bits 0-9. 

33/03 06/05 Control Tag; the drive 
executes the function 
defined by Bus bits 0-9. 

59 58 Used for power-sequencing 
with Remote/LoCal; always 
enabled on the 751. 

Sequence Pick In A 29 57 Used for power-sequencing 
with Remote/Local; always 
enabled on the 751. 

Bus Bit 0 A 34/04 08/07 Write Gate Enable or bit 0 
of head or cylinder. 

Bus Bit 1 A 35/05 10/09 Read Gate Enable or bit 1 of 
head or cylinder. 

Bus Bit 2 A 36/06 12/11 Servo Offset (+) or bit 2 of 
head or cylinder. 

Bus Bit 3 A 37/07 14/13 Servo Offset (-) or bit 3 of 
head or cylinder. 

Bus Bit 4 A 38/08 16/15 Fault Clear or bit 4 of head 
or cylinder. 

Bus Bit 5 A 39/09 18/17 Address Mark Enable or bit 5 
of head or cylinder. 

Bus Bit 6 A 40/10 20/19 Recalibrate or bit 6 of head 
or cylinder. 

Bus Bit 7 A 41/11 22/21 Data Strobe Early or bit 7 
of head or cylinder. 
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10.2 EXTENDED S'IDRPGE K>LULE DRIVE INTERFACE (continued) 

Bus Bit 8 

Bus Bit 9 

Bus Bit 10 

<LOCl<S and DATA 

Index 

Read Clock 

Read Data 

sector 

servo Clock 

Write Clock 

Write Data 

STA'lUS 

Address Mark 

Busy 

Fault 

On-cy1inder 

Seek End 

Seek Error 

Write-protect 
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CARLE PIN+/- PIN+/- DESCRIPTION 

A 

A 

A 

.we S1W 

42/12 24/23 Data Strobe Late or bit 8 of 
head or cylinder. 

43/13 26/25 Release or bit 9 of head or 
cylinder. 

60/30 60/59 Bit 10 of cylinder address. 

A 48/18 36/35 Pulses for every index mark. 

B 17/05 08/09 ~hronizes read data. 

B 16/03 06/05 Reads data from drive. 

A 55/25 50/49 Pulses for every sector 
(except during index). 

B 14/02 02/03 S¥nchronizes write data. 

B 19/06 12/11 Clock sent to drive with 
synchronized write data. 

B 20/08 14/15 Write data sent to drive. 

A 

A 

A 

A 

B 

A 

A 

50/20 39/40 The drive encountered a 
sector mark. 

51/21 42/41 One port is busy in a dual 
port drive. 

45/15 30/29 The drive is faulted. 

47/17 34/33 The drive is on-cy1inder. 

23/10 20/19 The drive completed a seek, 
or loaded the heads. 

46/16 32/31 The drive has a seek error. 

58/28 56/55 The drive is 
write-protected. 
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Bytes Per Sector ..............................................••... 108 
C450 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 39 
450-campatible Mode ••••••••••••••••••••••••••••••••••••••••••••••••• 39 
Olain •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 100 
Olain Enable •••••••••••••••••••••••••••••••••••••••••••••••••••• 25,100 
Checksum •••••••••••••••••••••••••••••••••••••••••• 79,82,84,107,113,117 
aim ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 25,31,100 
Clear RBS ..........••.•.....•...............................•....•.. 
Clear RIO ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ ............................................................... . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COmmand Codes ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

21 
21 
25 
25 
27 

COmmand Optimization •••••••••••••••••••••••••••••••••••••••••••• 35,111 
COmmand QlJe.ue •••••••••••••••••••.••••••••.•••••••••••••••••••••• 46 ,47 ,69 
Completion Code •••••••••••••••••••••••••••••••••••• 23,25,44,82,106,110 
Cantro1 and Status Register ••••••••••••••••••••••••••••••••••• 7,19,108 
Control Register ••••••••••••••••• ~ ••••••••••••••••••••••••••••••••• III 
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Controller Parameters •••••••••••••••••••••••••••••••••••••••••••• 
Controller Reset ••••••••••••••••••••••••••••••••••••••••••••••••• 
Controller Reset Active ••••••••••••••••••••••••••••••••••••••••••••• 

33-37 
20,70 

22 
37,83 

35,128 
30,130 

60 

COntroller Type .................................................. 
CDP ••••••••••••••••••••••••••••••••• " •••••••••••••••••••••••••••• ........................................................... COunt 
COunt Bytes ......................................................... 
Count Sectors Executed •••••••••••••••••••••••••••••••••••••••••••••• 
COunt Zero •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

26 
72 

~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 21 
<::RIO •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 21 
rngr ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 20,78 
c::sE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26 
CSR ••••••••••••••••••••••••••••••••••••••••••••••••••• 7,20,108,111,123 
CYlinder •••••••••••••••••••••••••••••••••• 30,95,98,107,110,112,129,130 
CYlinder Address •••••••••••••••••••••••••••••••••••••••••••••••••••• 75 
CYlinder Sparing •••••••••••••••••••••••••••••••••••••••••••••• 40.98,99 
Data Address •••••••••••••••••••••••••••••••••••••••••••••••••• 31,33,73 
Data Address Modifier ••••••••••••••••••••••••••••••••••••••••••••••• 30 
Data Buffering ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Data Field ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 59,60 
Ila.ta Sync ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 43 
~fect Ma.p ••••••••••••••••••••••••••••••••••••••••••••••• 4,106,107,130 
DEiAT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Diagnostics ......................................................... 
Disk Drive Grounds .................................................. 
Disk Faul.t •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

26 
69 
15 
26 

Disk Sequencer Error ............................................. 74,75 
Disk Status ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26 ................................................................. 
DMA Data Transfer Rate ••••••••••••••••••••••••••••••••••••••••••••••• 
DMA Priority •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

13 
6 

13 
J:)(lJE •••••••••••••••••••••••••••••••••••••••••••••••••••• 25,26,44,81,82 
OPB ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DRDY •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Dr i ve Faulted ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

26 
26 
75 

Drive Not On-cylinder •••••••••••••••••••••••••••••••••••••••••••• 36,76 
Drive Not Reaqy ••••••••••••••••••••••••••••••••••••••••••••••••••••• 74 
Drive Parameters •••••••••••••••••••••••••••••••••••••••••••••• 38,39,86 
Drive Reaqy •••••••••••••••••••••••••••••••••••••••••••••••••••••• 16,26 
Drive Reset ••••••••••••••• ~ ••••••••••••••••••••••••••••••• 51,74,75,129 
Drive Unit Number •••••••••••••••••••••••••••••••••••••••••••••••• 14,15 
Dual Port ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 5,20 
Dual Port Busy ••••••••••••••••••••••••••••••••••••••••••••••••••• 26,75 
Dual Ported •••••••••••••••••••••••••••••••••••••••••••••••••• 29,75,119 
EC32 
ECC 

............................................................ 39,120 ..................... 4,32,39,60,61,73-78,89,93,103-106,120,125,126 
ECC Error Ignored ••••••••••••••••••••••••••••••••••••••••••••••••••• 
ECOl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IDr ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Elevator Seeks 
&nbedded Servo 

••••••••••••••••••••••••••••••••••••••••••••• 4,46,47,111 
••••••••••••••••••••••••••••••••••••••••••••••••••• 5,118 

Enable DMA T~ut •••••••••••••••••••••••••••••••••••••••••••••••••• 34 
Enable Maintenance Mode ••••••••••••••••••••••••••••••••••••••••••••• 
Enable OVerlap seeks •••••••••••••••••••••••••••••••••••••••••••••••• 
Erlvi rol'lll.ell tal •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EP.ROM Checksum Failure •••••••••••••••••••••••••••••••••••••••••••••• 
EP.ROM Part N1JInt:)e. r ••••••••••••••••••••••••••••••••••••••••••••••••••• 
Error Correction Mode ••••••••••••••••••••••••••••••••••••••••••••••• 
Error Summa~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

20 
35 

3 
78 
37 
36 
70 

ERRS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 25,44,70 
Extended ~linder Addressing •••••••••••••••••••••••••••••••••••••••• 14 
Fatal Error •••••••••••••••••••••••••••••••••••• 7,22,70,109,117,126,130 
Fatal Error Register •••••••••••••••••••••••••••••••••••••••••• 16,23,78 
Fatal VMEDMA Error •••••••••••••••••••••••••••••••••••••••••••••••••• 75 
Fault Clear •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 129 

22,70,78,130 FERR •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

42,102,103 
42,103 
42,103 
43,103 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Field 1 
Field 2 
Field 3 
Field 4 
FieldS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 43,104 
Field 5 Alternate •••••••••••••••••••••••••••••••••••••••••••••••••• 104 
Field 6 
Field 7 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

FIE'O •••••••••••••••••••••••••••••••••••••••••• 

43,104 
43,104 

3,75,79,89,91,93,115,129 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• Fimware Error 

Fimware Failure •••••••••••••••••••••••••••••••••••••••••••••••••••• 
79 
76 

FIm •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 28,117 
Fi~ Media ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 28 
Fi~ab1e •••••••••••••••••••••••••••••••••••••••••• 28,40,117,118 
Fo~t •••••••••••••••••• 4,14,16,30,39,40,42,57,60,72,73,87,101,104,125 
Format Command •••••••••••••••••••••••••••••••••••••••••••••••••••••• 88 
Format Parameters •••••••••••••••••••••••••••••••••••••••••••••••• 85,86 
FOrmatting ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 100 
Gap Sizes •••••••••••••••••••••••••••••••••••••••••••••••••••••• 101,102 
Bard Data EOC Error ••••••••••••••••••••••••••••••••••••••••••••••••• 74 
Head ••••••••••••••••••••••••••••••••••••••••• 30,95,104,107,118,125,130 
Bead Address •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 75 
Bead Offset ••••••••••••••••••••••••••••••••••••••••••••••••••••• 40,118 
Header ••••••••••••••••••••••••••• 36,42,49,89,93,97,103,110,120,123,129 
Header EOC error •••••••••••••••••••••••••••••••••••••••••••••••••••• 75 
Header Error/~linder ••••••••••••••••••••••••••••••••••••••••••••••• 75 
Header Error/Head •••••••••••••••••••••••••••••••••••••••••••••••• 36,75 
Header Not Found •••••••••••••••••••••••••••••••••••••••••••••••• 74,123 
Header, Header Veri~, Data, and Data EOC •••••••••••••••••••••••••• 130 
ICS •• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 33,79 
~ .••..•................................................. 35,36,79,121 
Illegal Black Hole Transfer Address ••••••••••••••••••••••••••••••••• 73 
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Illegal CYlinder Address •••••••••••••••••••••••••••••••••••••••••••• 72 
Illegal ~ield Length ••••••••••••••••••••••••••••••••••••••••••••• 72,73 
Illegal Head Address •••••••••••••••••••••••••••••••••••••••••••••••• 72 
Illegal Maintenance Mode Test Number •••••••••••••••••••••••••••••••• 79 
Illegal Scatter/Gather Length ••••••••••••••••••••••••••••••••••••••• 73 
Illegal Sector Address •••••••••••••••••••••••••••••••••••••••••••••• 72 
Illegal Sector Size ••••••••••••••••••••••••••••••••••••••••••••••••• 76 
IIoplied Seek ••••••••••••••••••••••••••••••••••••••••••••••••••••••••.• 4 
Index •••••••••••••••••••••••••••••••••••••• 14,86,89,91,103,106,108,130 
Interleave ••••••••••••••••••••••••••••••••••••••••••••• 4,41,42,104,108 
Interrupt ••••••••••••••••• 29,30,39,42,44,45,86,111,121,122,123,128,130 
Interrupt At End Of Chain •••••••••••••••••••••••••••••••••••• 35,36,121 
ENT.F •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 42 
INIt.. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 42 
IOJ?B •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 7,33 
lOPS AdOress ••••••••••••••••••••••••••••••••••••••••••• 20,21,22,81,117 
lOPS Address Alignment Error •••••••••••••••••••••••••••••••••••••••• 79 
lOPS Address Modifier •••••••••••••••••••••••••••••••••• 20,21,22,81,117 
IOJ?B Checksum ....•........................................ 21,31,33,117 
lOPS Checksum ~uscampare •••••••••••••••••••••••••••••••••••••••••••• 19 
rops DMA Fatal •••••••••••••••••••••••••••••••••••••••••••••••••••••• 79 
~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 76,78,82,124 
~ Checksum •••••••••••••••••••••••••••••••••••••••••••••• 16,55-57,79 
~ Checksum Failure •••••••••••••••••••••••••••••••••••••••••••• 76,78 
~ Self Teat Failure ••••••••••••••••••••••••••••••••••••••••••••.•• 78 

4,12,16,126 LED •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Link List Address •••••••••••••••••••••••••••••••••••••••••••••••• 25,31 
Link List Address Modifier •••••••••••••••••••••••••••••••••••••••••• 30 
Link List Length •••••••••••••••••••••••••••••••••••••••••••••••• 29,114 
Linked List ••••••••••••••••••••••••••••••••••••••••• 73,113,114,115,116 
I..I.L ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 29 
Longword Mode •.••••••••••••••••••••••••••••••••••••••••••• 33,73,116,124 
Maintenance MOde ••••••••••••••••••••••••••••••••••••••••••••• 21,22,108 
Maintenance Test 3 Failure •••••••••••••••••••••••••••••••••••••••••• 78 
Maintenance Test 4 Failure •••••••••••••••••••••••••••••••••••••••••• 78 
Maintenance Test 5 Failure •••••••••••••••••••••••••••••••••••••••••• 79 
Maintenance Test 6 Failure •••••••••••••••••••••••••••••••••••••••••• 79 
Maintenance Test 7 Failure •••••••••••••••••••••••••••••••••••••••••• 79 
Maintenance Test 8 Failure •••••••••••••••••••••••••••••••••••••••••• 79 
Max CYlinder ••••••••••••••••••••••••••••••••••••••••••••••••••••• 40,72 
Max Head •••••••••••••••••••••••••••••••••••••••••••••••••• 40,72,98,129 
Max Sector ••••••••••••••••••••••••••••••••••••••••••••••• 40,72,129,130 
Max Sector/Last Head •••••••••••••••••••••••••••••••••••••••••••• 40,101 
z.tedia I>efect •••••••••••••••••••••••••••••••••••••••••••••• 4,63,100.,106 

'Media Format •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 54 
MM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 20,108,109 
MMA. • II: •• • • • • • • • • • • • • • • • • • • • • • • •• • • •• • •••• • • • • • • • • • • • • • • • • • • • • • • • • • • •• 22 
Next lOPS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 100 
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Next rOPB Address •••••••••••••••••••••••••••••••••••••••••••••••• 
Next IOPB Address Modifier •••••••••••••••••••••••••••••••••••••• 

PAGE 

25,31 

Next roPB Address Aligmnent Error ..•................................ 
31,117 

73 
45 
34 

No Operation •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Nan-privileged Register Mode •••••••••••••••••••••••••••••••••••••••• 
R)P ••.....•............................................... 45,80-82,128 
Not Enough Sectors Per Track •••••••••••••••••••••••••••••••••••••••• 73 
NJ?Rttt •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34 
On-qylinder •••••••••••••••••••••••••••••••••••••••••••••••••••••• 26,36 
~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26 
Operation T~t ••••••••••••••••••••••••••••••••••••••••••••••••••• 74 
~imize ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 46,47 
Overlap seeks ••••••••••••••••••••••••••••••••••••••••••• 4,35,46,47,100 
OIS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 35 
Parity ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125 
Physical Sector Count ••••••••••••••••••••••••••••••••••••••••• 86,89,91 
Pc::Mer ••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••• 3,13 
Pc::Mer-up •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 16,126 
PRIO ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 19,31,117 
Priority roPB •••••••••••••••••••••••••••••••••••••• 4,19,31,116,117,127 
Priority Select •••••••••••••••••••••••••••••••••••••••••••••••• ~ •••• 29 
PROM Part Number •••••••••••••••••••••••••••••••••••••••••••••••••••• 83 
PSEI. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 29 

100,127,128 
36,74,77,105 

(lI.,Eue •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ROC .•....•............•.............................•..... 
RBS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 22,111 
ReP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 29,119 

72,86,89,40,74,76,113,116,119,120,125,128,129,130 Read ••••••••••••••••• 
Read Controller Parameters ••••••••••••••••••••••••••••••••••••••• 55,82 
Read Data •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 47,93 
Read I>efect .Map ••••••••••••••••••••••••••••••••••••••••••••••••••••• fi7 
Read I>efect .Map Extended •••••••••••••••••••••••••••••••••••••••••••• 68 
Read Drive Parameters ••••••••••••••••••••••••••••••••••••• 40,56,89,130 
Read Drive Status Extended •••••••••••••••••••••••••••••••••••••••••• 58 
Read ExteIlded ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Read FODmat Parameters •••••••••••••••••••••••••••••••••••••••••••••• 

44 
57 

66,120 Read Header, Header Veri~, Data, and Data EOC •••••••••••••••••• 
Read only Access ••••••••••••••••••••••••••••••••••••••••••••••••••• 119 
Read Track Headers •••••••••••••••••••••••••••••••••••••••••••• 64,89,90 
Read Veri~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 75,130 
Read/Write Access •••••••••••••••••••••••••••••••••••••••••••••••••• 119 
Recalibrate ••••••••••••••••••••••••••••••••••••••••••••••••••••• 51,129 
Register B~ Semaphore ••••••••••••••••••••••••••••••••••••••••••••• 22 
Register Maintenance MOde ••••••••••••••••••••••••••••••••••••••••••• 20 
Register Protocol ••••••••••••••••••••••••••••••••••••••••••••••••••• 20 
Release Dual Port ••••••••••••••••••••••••••••••••••••••••••••••• 29,119 
Release On Request •••••••••••••••••••••••••••••••••••••••••••••• 35,121 
Remapping ••••••••••••••••••••••••••••••••••••••••••••••••••••• 4,99,108 
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Removable Media ••••••••••••••••••••••••••••••••••••••••••••••••••••• 28 
7,22,108 .Relnove lOPS ••••••••••••••••••••••••••••••••••••••••••••••••••• 

Report Current Address •••••••••••••••••••••••••••••••••••••••••••••• 48 
Retry ........................................................... 77,105 
Ret~ Before Correction ••••••••••••••••••••••••••••••••••••••••••••• 36 
Retry Successful ................................................ 
Revision •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

77,110 
37 

7,21,22,81,82,86,108,109 RIO 
RMM 
ROR 

· ......................................... . · ............................................................... . 20 
35,121 

22 
14,125 

4,25,29,46,47,113-116 

· ........................................................... . 
R8l'A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• · ................................................... . Runt Sector 
Scatter/Gather ................................... 

73 
73 

14,30,86,89,101,105,108,120,129,130 

Scatter/Gather Address Alignnent Error 
Scatter Gather With Auto ECC Error 

.............................. .................................. 
Sector 
Sector 

............................. 
Count ••••••••••••••••••••••••••••••••••••••••••••••••• 33,95,114 

59,91 
43,76,100,101,114,118 

Sector Header •••••••••••••••••••••••••••••••••••••••••••••••••••• · .................................... . Sector Size 
Sector Slip 
Sectors Per Track 
Seek 

· ................................................. . 14,96-98 
14,40,56,86 

49,50,89,91,99,103,105,111,118,128,129 
.......................................... ............................ 

Seek and Report Current Address ••••••••••••••••••••••••••••••••••••• 49 
Seek Error 
Self Test 

.................................................... 26,36,76 
16,20,69,109,130 ............................................. 

Set Drive Parameters •••••••••••••••••••••••••••••••••••••••••••••••• 72 
Set Format Fields 5 and 5A Only ••••••••••••••••••••••••••••••••••••• 72 
s:::;r.1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 25,31,114 
SKER •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26 
Slipped Revolution •••••••••••••••••••••••••••••••••••••••••••••••••• 26 
Soft ECC Error ••••••••••••••••••••••••••••••••••••••••••••••••••• 73,76 
Soft Ret~ Recovered •••••••••••••••••••••••••••••••••••••••••••••••• 74 
Spare Sectors •••••••••••••••••••••••••••••••••••••••••••••••••••• 4,101 
SR •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Standard rops •••••.••.•••••••••••••••...•.••••.•..•.•.....•.•.•.•••• 

26 
24 

Start Seek and Report COmpletion Immediately •••••••••••••••••••••••• 50 
Status Register ••••••••••••••••••••••••••••••••••••••••• 7,20,44,78,111 
Subfunction ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 27 
Subrevision ......................................................... . 
Successful Completion ••••••••••••••••••••••••••••••••••••••••••••••• 

37 
72 

Sy'nc Byte •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 42,43 
SYSFAn.. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SYSRFSET ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

16,126 
126 
14 

34,116 
16 

108 

Tags 4 and 5 ........................................................ 
'Im ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Terminator .......................................................... 
Test Number Register ............................................... 
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Throttle ••••••••••••••••••••••••••••••••••••••••••••••• 6,34-36,116,121 
Throttle Dead Time •••••••••••••••••••••••••••••••••••••••••••••• 34,116 
Timeout ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 74,75,79 
I0OI) •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 33 
Track Headers ••••••••••••••••••.•••••••••••••••••••••••••••••• 96-98,130 
Track Remapping ••••••••••••••••••••••••••••••••••••••••••••••••••••• 99 
Transfer Mode ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 33 
Trespass ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 119 
UniDl>1E'!D1ented. CcJnnan.d •••••••••••••••••••••••• ". • • • • • • • • • • • • • • • • • • • • •• 72 
Unit Number •••••••••••••••••••••••••••••••••••••••••••• 17,29,44,74,126 
Verify Ili1ta ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 65 
VMEbus Error •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 75 
~ Timeout •••••••••••••••••••••••••••••••••••••••••••••••••••••• 74 
WOrd Mode •••••••••••••••••••••••••••••••••••••••••••• 33,73,116,120,124 
Write •••••••••••••••••••••••••••••••••••••• 40,72,89,103,113,119,125,128 
write Controller Parameters •••••••••••••••••••••• 52,84,105,110-112,117 
Write Data •••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •• 46,92 
Write Defect Map •••••••••••••••••••••••••••••••••••••••••••••••••••• 62 
Write Defect Map Extended ••••••••••••••••••••••••••••••••••••••••••• 63 
Write Drive Parameters ••••••••••••••••••••••••••••••• 53,86,101,112,118 
Write Extended •••••••••••••••••••••••••••••••••••••••••••••••••••••• 89 
write Format Parameters •••••••••••••••••••••••••••••••••••••• 54,72,112 
Write Header, Header Verify, Ili1ta, and Data ECC ••••••••••••••••• 61,120 
Write Track Format •••••••••••••••••••••••••••••••••••••••••••••••••• 60 
Write Track Headers •••••••••••••••••••••••••••••••••••••••••• 59,99,105 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26 Wri te-protect 
Write-protect Error ••••••••••••••••••••••••••••••••••••••••••••••••• 77 
WRPr •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26 
Zero Latency Read ••••••••••••••••••••••••••••••••••• 5,36,74,77,110,116 
ZI.R. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 36 
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