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XYLOGICS 712 Disk Controller User's Manual 

~CB 1: SPECIFlCATICNS 

1.0 GENERAL 

'!be Xylogics Model 712 Disk Controller accamoodates up to four ESDI 
interface disk drives to VMEbusl systems. 

1.1 USJR; mrs MANUAL 

1.1.1 

'lhis manual provides two Software Reference Cards for fast 
reference of the lOPB structure and codes (See insert). Section 2 
describes how to install and test the 712; Section 3 describes the 
712 registers; Section 4 describes the IOPSs; and Section 5 
describes the 712 oammands. Section 6 describes error processing; 
Section 7 is a programming tutorial; Section 8 explains the 7l2's 
special functions; Section 9 describes the 712 theory of operation; 
and Section 10 includes maintenance aides. 

Abbreyiations 

'lhis manual uses the following mnemonics: 

AFE 
AIO 
AIOP 
AIOR 
»1 
ASR 
ADD 
BHT 
<lIm 
OU'L 
QUO 
(l)p 
oms 
CrYP 
IFLT 
IIt1A 
DRDY 
OOKCEL 
OC32 

Alternate Field Enable 
Idl New lOPB 
AIO Pending 
AIO Response Time 
Idlress Modifier 
Autaratic Seek Retry 
Auto-update 
Black Hole Transfer 
Chain Enable 
CQmnand carplete 
Clear Remove IOPB 
cannand Optimization 
Clear Register Busy 
Controller Type 
Drive Fault 
Direct Memory Access 
Drive Ready 
Disk Front End Chip 
32-Bit ECC 

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

ECC 
ECQtt 

Em' 
ERRS 
ESD 
FERR 
FIFO 
H 
ICS 
IEe 
lOPS 
MBS 
RetA 
MM 
NPRM 
(}JS 

PNUM 
PRIO 
PSEL 
RBC 
RBS 
ROOCEL 
RIO 
RMM 
R)R 
SGM 
SKER 
TOr 
'lHRO 
~ 
VMEIJ1A 
WRP.r 
ZLR 

Error Correction Code 
Error Cor rection Mode 
Enable J:It1A Timeout 
Error Sunmaty 
Embedded Servo Drive 
Fatal Error 
First IQ/First OUt Disk Data Buffer 
Notation For Numerical Values Expressed in Hexadecimal 
lOPS Ol.ecksum 
Interrupt At End Of Olain 
Irput/Output Parameter Block 
Megabytes Per Secom 
Maintenance Mode Active 
Maintenance Mode 
Nal-privileged Register Mode 
CNerlap seek Enable 
Pran Number 
Priority lOPS 
Priority Select 
Retry Before Cor rection 
Register Busy Semaphore 
Register Read/Write and Interrupt 
Renove lOPS 
Register Maintenance Mode 
Release On Request 
Scatter/Gather Mode 
Seek Error 
'lbrottle Dead T.ime 
'lbrottle 
Transfer Mode 
Direct Memory Access Controller QUp 
Write-protect 
zero Latency Reads 

1.2 DESIGN RELIABILITY 

Xy10gics inplements the follOltling 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 ISI. 

o Buffer parity for continuous error checking. 
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x:n,cx;ICS 712 Disk Controller User I s Manual 

1.2 DESIGN RELIABILITY (continued) 

o LcM-stress design on all canponents. 

o All canponents burned-in. 

o One card; resides in backplane or expansion chassis. 

o Ccntroller is power-cycled under thermal stress during test. 

1.3 PHYSICAL 

PACKAGIro 
board. 

'!be 712 completely resides on one printed circuit 

DIMENSIOOS - '!be 712 is a 2 by 2 Eurocard standard; it measures 
9.2-inches high by 6.3-inches deep (233.35 nm by 160 nm). 1be 712 
is identical in form-factor to the standard VME (cilal high-dual 
wide) printed circuit board. 

SHIPPm:; WEIGHT - 3 p>unds (1.4 kg). 

FRCNI' PANEL - Xylogics offers the 712 wi th an optional front 
panel. 

aNNECl'ORS - '!be ESDI connectors are on the edge of the board 
facing out; they protrude through the optional front panel. '!be 
optional straight conrectors do not protrude the front panel. 

1.4 ~ 

'lbe 712 envirormental requirements are 0 - 550 C, with a maximum 
relative humidity of 90% (without condensation). Air flow across 
the board must maintain a maxi.num temperature differential of 70 C 
to prevent hot sp>ts. 

1.5 ELECrRICAL 

lOiER - 'lbe 712 uses 4.1 anperes at +5 volts DC (VDC). 

rnLERAN<E - Voltage must be within plus or minus five percent 
(4.75 to 5.25). 

GRClJN[)m:; -- Ccmoon earth ground must be established between the 
disk drives and the CPU chasSis, backplane, and expansion cabinets. 
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XYLUi~u) I J.~ D.lSK u:>nuoJ.J.er user' s tvJaIlUaI. 

1.6 SYS'I'EN RELATID SPECIFlCATIOOS 

DATA BUFFEROO - '!he 712 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. 

KJLTIPLE IOPBs Cfi A Snl2LE RENCLtJ1'ION - '!be 712 can execute 
multiple IOPBs on a single revolution. For example, if four ]oPBs 
for four sectors on the same head and cylinder are chained, the 712 
can transfer the sectors into the buffer on a single revolution, 
and transfer each one out to the correct memory location. 

PRIORITY IOPBs - '!he 712 executes priority IOPBs over all IOPBs in 
its cannand cache, except for the one in process. 

roRMAT - '!he 712 Format canmand formats a specified number of 
tracks. Use the Read/Write Headers camnands to incorporate custan 
interleaving schemes. Standard interleaving is 1:1; 2:1 to 15:1 
interleaving is software programmable. 

MEDIA DEFECl'S - 'nle 712 has several nethods for remapping bad 
blocks. One nethod leaves spare sectors on each track that can be 
slipped with Read/Write Track Headers comn:ands. An alternate 
nethod has the spare sectors on the last part of the maximum track. 
'1he 712 also remaps entire tracks. '1bis lessens the total number 
of spare sectors required with minimal affect on 712 performance. 

READ DEFECr MAP FEA'lURE - '1he 712 can read the manufacturer IS 
defect information directly from the disk. 

srA'lUS LEns - '1he 712 implements two statusLEDs. Ll (BSY) 
indicates the controller is active; L2 (ERR) indicates the on-board 
diagnostics did not complete successfully, or a fatal error 
occurred. 

SCA'rlER/GA'mER - '!be 712 supports Scatter/Gather on Read and Write 
oomnands. '!he controller can gather data from various memory 
locations and transfer it to the buffer for use in a Write command; 
it can scatter the data out fran the disk drive to the appropriate 
memory locations with a Read command. To execute a scatter/gather, 
software issues a normal Read or Write canmand along with a IJ.lA 
list that contains a memory address and the number of words to 
transfer to/fran that location. ']he smallest granularity of 
scatter/gather is a l6-bit word. 
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1.6 SYS'.mo1 R.ELA'l'm SPECIFICATIONS (cxmtinued) 

ERRm ~ION AND OORREX!rION - '!be 712 suptX>rts a 48-bit data 
EXX:; it cptionally suptX>rts a 32-bit data ECC. Software oontrols 
autanatic detection and oorrection. 

']he 32-bit ECC detects an error OOrst up to 22-bits long, and 
corrects an error burst up to ll-bits long. 

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

IMH.IED SEEX CAPABn.ITY - Data transfer instructions oontain an 
inplied seek. Data transfers cross sector, head, and cylinder 
boundaries as required (spiral read/write). 

OJERI..AP SEEKS - '!be 712 supports overlap seeks. When overlap 
seeks are enabled, the 712 may have both drives simultaneously 
seeking to the appropriate cylinders. 

ELE.VATOR SEEKS - When elevator seeks are enabled, the 712 reorders 
cxmnands in ascending and then descending cylinder order to get the 
best throughput fran the disk subsystem. 

ZERO LATENCY READS - When the head arrives over the cylinder, the 
712 reads the first sectors it finds that are included in the lOPS; 
it transfers the data to its own buffer and then out to the correct 
nenory location. ']he oontro11er finishes the track transfer when 
the initial sectors arrive under the head. 

BI.N:l{ HOLE 'mANSFERS - ']he 712 may transfer all the lEA data into 
the same bus address without incrementing the address at each lEA. 

SOF'lWARE SOPPORl' - Sanple software driver supplied for use in 
UNIX2 (5.0) based systems (source included). 

1.7 DISK DRIVE RFLA'l'ID SPECIFICATIONS 

mYSlCAL DRIVE INTERFACE - '1be 712 suworts the ESDI interface. 

INl'ERFACE DA.TA RATE AND S'1'ANDARD INrEK..EAVE FACTOR - '1be 712 
supports a maxiDIlIn disk data rate of 1.2 Megabytes Per Seoom 
(MBS). '1be 712 suptX>rts this data rate at a 1:1 interleave factor. 

EJmEDDED SERVO DRIV&S - ']he 712 suWOrts embedded servo drives. 

~ OF DISK DRIVES - '1be 712 suWOrts up to four ESDI disk 
drives. 

DISK SECroR FORMAT - '1be 712 sector format includes a header field 
separated fran a data field by a splice area. 

2. UNIX is a trademark of M&T. 
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1.7 DISK DRIVE RELATED SPECIFlCATIOOS (continued) 

DISK SECrOR FORMAT - '!be 712 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 ate or redundent header depending on if your using 

. 48 or 32 bit ECC. 

CABLIm - '!be 712 uses standard 20- and 34-pin flat ribbon cables. 
'!be ma.xirmlm length of each cable is 3 neters (9.8 feet). 

1.8 VMEbus RELATED SPECIFlCATIOOS 

VME CXlrU?LIANCE NUMBER - IEEE P1014/Dl.0. 

'lRANSFER foDDE - Direct Memory Access (IJ.1A). 

II4A 'lHROl"lt.E aNmCL - Each tine the 712 becares bus master, it 
executes J:It1A transfers to or fran the buffer up to the max throttle 
limit or the number of bytes/spaces available in the buffer. 

J:It1A DATA'mANSFER RATE - '!be 712 transfers data at a rate of up to 
10 MBS; this rate requires Longword mode transfers and systan 
memory that responds within 200 nanoseconds. 

J:It1A DEAD TIME - '!be 712 supports a programmable throttle dead tine 
between throttle bursts. '!his prevents the 712 fran taking over 
the bus and allows tine for other J:It1A devices to access the bus. 

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

BUS a:Jn>ATIBILITY ~ '!be 712 is canpa.tible with the standard 
VMEbus. 

ADDRESSIm CAPABILITY - '!be 712 supports Master A32, and Slave 
Al6, as per the VMEbus Specification Manual. As a slave, the 712 
responds to Address Modifiers 29H and 2DH. 

DATA w:rmH - '!be 712 supports D16 and D32 as per the VMEbus 
Specification Manual. '!be 712 transfers one byte, one word, or a 
byte and a word, until the transfer aligns with a word or longword 
boundary. 

RELEASE 00 REUJEST - '!be 712 releases the bus at the request of 
other peripheral devices. 

RELEASE WHEN J:Xl<m - '!be 712 releases the bus after each bus 
access. 
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1. a VMEbus RELATID SPECIFlCATIOOS (continued) 

BUS RJUm)T LEVELS - '!he 712 su~rts four bus request levels. 

FARLY RELEASE OF BUS BUSY/ - '!be 712 does not s~rt early. 
release of Bus Busy/. 

lNrERlVPl' PRIORITY - Software programmable interrupt level and 
vector. 

cnma.II!R I/O PARAME'lER BLOCK (lOPS) LEHmJ - 30 bytes. 

cnma.II!R REGISTERS - Seven a-bit I/O Registers; byte or word 
addressable. Q1l.y eight bits respom during word access. 

DII!GtnSTIC SUPPORl' - canprehensive set of stand-alone diagnostics 
written in IC' are available. 

1.9 SCFlWARE RELATID SPECIFICATIONS 

1.9.1 

SCFlWARE INTERFACE - ']he 712 su~rts a high level software 
interface that allCMS host software to use the same method to add 
lOFBs to a chain while the controller is busy or while it is free. 

Software Interface 

'!he software interface includes seven byte-wi.de registers. Four of 
these bytes canpr ise the VME Aairess Register, the fifth byte is 
the Address Modifier Register, and the sixth byte is the Control 
and Status Register (am). '!he am includes two bits that are very 
inportant to lOPS processing: AM lOPS (AIO) and Rsnove lOPS 
(RIO). '!be last byte is the Fatal Error Register; the 712 returns 
the fatal error codes in this register. 

'!he lOPS is a block of camand and status information; it includes 
the disk address, the ws address, and the type of operation to be 
performed. '!be software driver sets up the lOPS in user memory, 
sends the lOPS address to the VME htiress Registers, and sets AIO. 
After the 712 receives the lOPS address it resets AIO. '!be 712 
then performs the lOPS function and, upon canpletion or error, 
updates the lOPS status and sets RIO. '!he VME Aairess Registers 
point to the canplete lOPS; the software driver reads the address 
and then resets RIO. 

Software may add 10FBs to the queue, providing AIO is reset, by 
writing the lOPS address to the address registers and setting AID 
(regardless of the 712 I s busy status). 
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1.10 PROORAMMABLE FEA'lURES 

o Software Cootrolled Interrupt or Polled Operations. 

o Software Progranmable Dm. Parameters. 

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

o Software Progranmable Sector Interleaving -- Standard 1:1. 

o Software Cootrolled Register Response. 

o Software Controlled Transfer Retry lCor rection. 

o Software Progranmable Hard or Soft Sector Mode. 

Rev. A. September 22, 1986 8 
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2.0 GENERAL 

'!his section describes how to W'l.pack, configure, install, and test 
your 712 controller. 

2.1 UNPACl{]N; AND INSPECl'ION 

2.1.1 Inspect .the Sbia>W Carton 

2.1.2 

2.1.3 

2.1.4 

Inspect the carton for possible shiWing damage. If you detennine 
there is damage, do not unpack the unit. Notify Xylogics am the 
freight carrier immediately. 

If no dclnage is visible, carefully lDlpack the 712. Save the carton 
and other packing material for possible later use. 

Contents 

'!be 712 is a single printed circuit board. ~ional itEmS include 
a manual and/or software on a flq>py diskette, or 1/2-inch magnetic 
tape. 

If any items are missing or damaged, please contact Xy10gics at one 
of the following tele{ilone numbers. 

United States: (6l7) 272-8140 
United Kingdan (Slough): 44-753-78921 

Handling Precautions 

<l>serving proper handling precautions minimizes the risk of 
damaging the 712 with electrostatic discharge. When transporting 
the 712, use an antistatic bag, antistatic bin, or the original 
shig?in9 carton am packing material. Personnel handling the 712 
should observe proper grounding methods including, rut not limited 
to, wrist bands, heel straps, and antistatic mats. 

'!be 712 has a non-volatile memory circuit that employs a lithilml 
battery (at location ES). Do not expose this device to excessive 
heat (greater than 1250 C) as it may ignite or explode. 

Inspect .the ill 

Inspect the 712 for socketed parts that may have loosened during 
shipIellt. Assure that all parts are firmly seated in their sockets. 
If any parts must be reinserted, observe proper orientation. 

Rev. A. sept:eslt)er 22, 1986 9 



........ u, .... ..;J.I.~ I .... V .... t:>h \.VUw...U.L.Lt:L Ul::)eI;· S l'JalluaJ. 

2.2 aM'IGUR.llG 'mE 712 

You can configure the 712 with several j~r options. '!he 
following subsections describe these options. 

FIGURE 2-1. 712 -~ LOCATIaq 
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2.2.1 EaSa Address Selection 

2.2.2 

JlItIper block JA controls the base address. Table 2-1 shows h<7fI to 
set the j1.JtlPers for CXlIIOOllly used base addresses. Inserting a 
jlltlper makes the 712 respooo to a 0 a'l that address line; removing 
a jlltlper makes the 712 respooo to a 1. Connect the ju:nper between 
similar pin numbers on each block. ('!be 712 uses bits 1 through 3 
to determine which register is being accessed.) '!be 712 is an Al6 
Slave, and respoms to address modifier 02IE, and optionally 0298. 

JA • • • • • • • • • • • • FED C B A 9 8 7 654 

• • • • • • • • • • • • 
* 'lbese two pins are test points, oot address jllOpers 

FIGlRE 2-2. BASE AIJ:mSS JUMPER BLOCK 

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

hHress: 
EESO* 0 0 0 I 0 0 0 I 0 I I 
EFAO 0 0 0 I 0 0 0 I I 0 I 
0800 I I I I 0 I I I I I I 
0100 I I I I I I I 0 I I I 

o = Q.rt:; I = In; 

* Standard Factory Configuration 

TABLE 2-1 • BASE AIDmSS ~ 

.Bus Request .D1 Bua Grant Lines 

4 

I 
I 
I 
I 

'!be 712 uses the Bus Request am Bus Grant lines to becaoe 00s 
master. In VMEbus arbitration, there are four Bus Request/Grant 
levels: 0 through 3. 'lhe 712 drives one Bus Request line 
according to the jlltlper scheme you choose. ']he arbiter drives the 
four Bus Grant In lines: OOOIN* through OOJIN*. If the 712 
receives a Bus Grant, and is not requesting the 00s, it passes the 
grant by driving the appropriate Bus Grant Out line: OOOaJT* 
through BG3<lJT*. 
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2.2.2 

2.2.3 

J3US ReQuest .and J3US Grant Lines (continued) 

Select a request level by j\llp!ring one BusReq\lest (BRO* through 
BR3*), one Bus Grant In, and one Bus Grant QJt line to match the 
selected request level. J1Il'Iper the remaining Bus Grant In/0Ut 
lines so that the incaning signal passes through the board (i.e., 
j1ll'lper BGxIN* to BGXOOT*, where x represents the remaining grant 
levels) • 

For example, Figure 2-3 shCMS the jumpering scheme for level 0 
(Figure 2-3A shows the jumper blocks as they actually a~ar on the 
board, 2-3B is labeled for this example): jOOlper JBl to JB5, then 
j\JllPer JCl to JC5, and JD1 to JOS. J\Ilp!r the remaining Grant 
levels fran JC6 to JD2, JCl to JD3, and JC8 to JD4. Factory 
configuration: Bus Request Level 3. 

Sane VME processors only support Bus Request Level 3. 

-0- -0- -0--1- -1- -1--2- -2- -2--3- -3- -3-

BUS ROST BGOUT BG1N 
~ 

1.---se 1-~ 1..---se 0 
It I' It ae 1 
~~ ~.." -II 2 

.II~ .II se 3 
BR OUT IN 

L BG--.J JB JC JO 

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

FIGORE 2-3. JtJMPERIK; BUS R8JU&ST AND BUS GRANT LE.VELS 

Parallel Arbitration 

If you are using the 712 in tarallel arbitration, and the Bus Grant 
OUt lines must be isolated fran the next slot's Bus Grant In Lines, 
remove all jumpers between JC 5-8 and JD 1-4 (See Figure 2-3B). 

2.3 FORMAT PARAMETERS AND MAlNI'ENANCE IDOE IDCXaJT JUMPER 

When jllIlper JE 1-2 is removed, you may only IOOdify format field 
lengths for fields 5 and 5A, and you may only execute the 
diagnostic portion of the Maintenance mode. 
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2.3 FORMAT PARAMETERS AND MAINl'tNANCE K>DE LOCI«lJT JUMH:R (continued) 

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

'!be non-diagnostic portion of the Maintenance roode is proprietary 
to Xy10gics and subject to change without notice. 

2.4 SELF TPST DISABLE 

When jllOper JE 3-4 is installed, the 712 does not execute the Self 
Test on power-up. 

2.5 PRCMS MID PALS 

C6 
B6 
m. 
L3 

2.6 LIGHT EHI'l".rIR; DlOOES 

180-002-151 
181-001-022 
181-001-023 
181-001-024 

'lYPE 

EPRCM 
PAL 
PAL 
PAL 

'!be 712 has two light emitting diodes (LEOs). IJ. (BSY) is the Busy 
LED (it is located closest to the printed circuit board). L2 (ERR) 
is the Error LED (it straddles IJ.). 

2.7 00ImD LABELS / m.vISlOO <lllmCL 

All Xy10gics controllers use various revision control labels. 'Ibis 
information is iDportant when discussing configuration issues with 
us. Please familiarize yourself with your board revision levels 
before contacting us. 

712-001-01 
I I I 

Product I I I 
CrofiguratiOlL.-I l----Bevision Level 

FlGORE 2-4. SMH.E PARr !UmER 
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'!be backplane of your systan ImlSt provide a VMEbus slot for the 
712. '!be slot must be capable of handling a bus master, and the 
power source must handle the power constmption of the entire 
systan, including the 712. 

2.8.1 BacJwlane .Jyng=trs 

2.8.2 

Ranove any j\ltl}?ers that short, or cause the Interrupt:. Acknowledge 
(lACK IN/OOT) and lEA Grants (BG 0-3 IN/OOT) to bypass the slot in 
which you are installing the 712. 

'!he card cage must have a slot at the proper ~ priority available 
for the 712. '!be 712 uses J:IttA to transfer data and IOPBs. 
Placement of the 712 in the :ttIA priority chain may be critical. 
'!he amount of bus bandwidth it uses will be high at tines; this may 
affect other boards in the systan. Likewise, other boards may not 
allow enough time for the 712 to J:IttA enough data to keep up with 
the disk; consider this when choosing a slot. If the 712 does not 
get a high enough priority, then its :ttIA falls behind what the disk 
requires, and it has to wait until the next revolution before 
continuing the transfer. If the 712 priority is high, it gets 
enough :ttIA time, but other boards having insufficient buffers may 
starve fran lack of :ttIA time. 'lhe priorities must be balanced for 
your system to work properly. 

2.8.3 Power Considerations 

'lhe 712 affects the power consl.lIlption of the entire canp.tter 
systen. 'lhe 712 uses +5 volts (4.75 to 5.25 volts) at 4.1 ClOpS. 
Be sure the power supplies can handle the entire power load. 
Readjust the voltages AFtER plugging in the 712. A power supply 
that is just adequate may cause intermittent and unusual problems 
due to noise generated by occasionally going into OIIercurrent 
protection. 

2.9 PREPARnI; '!HE DISK DRIVE FOR lNSl'ALLATlOO 

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

Coofigure the drive for use with the 712. 'lbi.s entails setting up 
such parameters as the Unit Select and number of sectors per track. 
Consult the drive manual for the exact method of configuring your 
drive. 
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2.9.1 

2.9.2 

Drive Dnit Select 

A set of switches on one of the drive's internal circuit cards 
usually selects the drive Unit Number. ']he 712 accesses drives 
with Unit Nurri:lers ranging fran 1 through 7. Set the first drive to 
Unit 1. ']he 712 adds one to the specified Unit Nunber because mDI 
drives do not sUR;X>rt Unit O. '!he 712 defaults to Unit O. 

1U .IOm ~ WMRflR 

o 
1 
2 . . 
6 

pgySIC'AL DRIVE WMRBR 

1 
2 
3 . . 
7 

TABLE 2-3. 712 IOPB UNIT lIlMBERS 

Ntmter ,gf Sectors .Per. Track 

SWitches on one of the drive's internal circuit cards usually 
select the number of sectors ~r track. 'Jhe 7l2's overhead per 
sector varies fran drive to drive. To calculate the overhead for. 
the drive you are using, look. up the section on sector formats in 
your ESDI Drive Manual. For hard sector drives, the Sml of the 
follOlrling bytes equals the 712 overhead: 

Intersector Gap (ISG) + Blase Lock Oscillator (PLO) Sync + .Ad3ress 
Sync + Address Field + Address ORC + Address Pad + (Gap 2 + Write 
Splice) + rata PLO Sync + rata Sync + rata ECC + rata Pad. .Ad3 
your nuntler of data bytes ~r sector to the S\D of these bytes and 
you will have the total sector size in bytes for your drive. 

For soft sector drives, the Sml of the follOlrling bytes equals the 
712 overhead: 

ISG + Address Mark + Pad + PLO Sync + Address Sync + Address Field 
+ Address CRC + 1Iddress Pad + Write Splice + rata PLO Sync + rata 
Sync + rata ECC + Data Pad + Format Speed Tolerance Gap. Ml your 
number of data bytes ~r sector to the SlE of these bytes and you 
will have the total sector size in bytes for your drive. 

If you are USing the sector slip feature, the number of sectors 
available to the program is the total number of Plysical sectors on 
the drive less the spires. 
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2.9.3 Sector .ana Index Pulses 

'!be RAR cable (COOtrol) provides the sector and index pulses. 
(Hard sector drives use the sector pulse; soft sector drives use 
the address mark. ) 

2.10 INSl'ALL AND CABLE mE 712 

2.10.1 Install .the 1U 

Place the 712 into the canputer 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 .the SUb§ystem 

2.10.2.1 COnnect the nAn cable (Control) 

Install the nAn cable, observing ·pin 1 n markings on both ends. 
'Ibis cable connects to the 34-pin connector on the 712, and to the 
nAn cable connector on the drive. Use the ninn connector on the 
drive if there are two 34-pin connectors marked ninn and noutn. 
'1he other connector should have a terminator, or the terminator 
should be built into the drive. (Only cable one disk drive for the 
initial system check. You can connect additional disk drives 
later. ) 

2.10.2.2 Connect '!'he "Bn cable (Radial) 

Install a "Bn cable (20-pin cable) fran any "Bn cable port on the 
712 to the appropriate connector on the disk drive. '!he 712' s "B" 
cable ports are not keyed to the logical disk drive Unit Number 
(i.e., Drive 1 can connect to Port 0 of the 712). When installing 
this cable, make sure the black stripe on the shielded cable lines 
up with the "pin lR markings on the controller and drive. 

2.10.2.3 Mechanical Restraint 

Make sure the nAR and nB" cables are mechanically restrained at 
both ends to prevent them fran accidentally disconnecting. Using 
"pull tabs" 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. 
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2.11 INITIAL TES'lS 

1his section relies upon your familiarity with your caoputer 
system I s monitor and diagnostics. 

2.11.1 Pqt.Jer-yp.ana.self ~ 

'!be 712 initiates a self test upon power-up. '!be Error LID (L2) 
lights for a llICIIBlt, and then goes off. If L2 remains on, and the 
Fatal Error Register indicates an !RAM Checks\lll error, then you 
need to load good parcmeters into the IRM. Otherwise, if L2 
remains on, the board is not functioning properly (the Fatal Error 
Register may indicate the nature of the problem). C'altact Xylogics 
for further assistance. 

Check the pcMer supply voltage to ensure it is within 
limits (4.75 to 5.25 volts). 

2.11.2 Drive~ 

Spin the drive up and wait for it to becaoe ready. Issue a Read 
Drive Paraoeters lOPS. '!be Drive Status byte indicates the drive 
status at execution tiDe. If DRDY is not set, recheck the drive 
cable connections and tr:y again. If you are still tmable to get 
the proper status, check the +5V suRlly on the bus. If the problem 
persists, cileck the disk drive for functionality with an off-line 
tester. 

2.12 DI1QQn'IQ) 

When you r\B'l your diagnostics: 

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

o Run a full pass of your diagnostic (or deteIll1ine that the systan 
is working properly. 

o cable and test any additional drives. 

2.13 ~ !lJLTIH.E DRIVES 

If you are using multiple drives, make sure the wAw and "S- cables 
are properly connected, observe the wpin 1 - markings on both the 
cables and the drives. 
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2.13.1 Terminator 

Rsnove the temdnator fran the drive currently connected to the 
controller. Install the temdnator in the last drive in the chain. 

2.13.2 nAn Cphle (Daisy-chai.n) 

Coonect the nAn cable directly fran the first drive in the chain to 
the 712; connect the additional drives together, starting with the 
initial drive. For example, the 712 connects to Drive 1; Drive 1 
connects to Drive 2. Be careful; do not reverse the cables. 
Terminate the nAn cable at the last drive in the chain. 'lhe nAn 

cable IS maximJm. total length is 3 meters (9.8 feet). See Figure 
2-5. 

2.13.3 "an Cahle (Radial) 

The "Sn cables conrect directly fran each drive to a "Sn cable port 
on the 712. A nBn cable may be up to 3 meters (9.8 feet) long. 

2.13.4 .I1ni.t Select 

If you are daisy-chaining drives, assign each drive a unique Unit 
Select number. ']he 712 accesses drives with Unit Numbers fran 1 
through 7. 

712 Controller 

B Cable ----1-1 Drive 2 

BCabie 
Drive 3 

Terminator 

Frame Ground 

FIGURE 2-5. CABLIR; KlLTIPLE IlRIVES 
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~ 3: 'DIE 712 RmIS'l'BRS 

3.0 GENERAL 

'!he 712 programming interface is based on the use of seven, 
ooe-byte long, I/O registers. '!he bus address jllIlpers define the 
base address of the register set. Table 3-1 lists the registers 
almg wi th the address offset fran the base address. '!be 712 
respoms to either bytes or l6-bit words; when it respoms to 
words, ally 8 bits are valid. 

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

RmISTEB OFFSET 

rom ADI:m})S BYTE 0 (Least Significant Byte) 1 
10m ADJ:mSS BYTE 1 3 
10m ADJ:mSS BYTE 2 5 
rom AI>Im1SS BYTE 3 (Most Significant Byte) 7 
10m ADJ:mSS KDIFIER 9 
<XJllRQ, AND S'l'A'Jm RmISTER B 
FATAL ERRm REGISTER D 

TABLE 3-1. REGISTER CFtSE"lS 

3.1 10m ADmESS REGISTERS 

'!he first four registers define the 32-bit address of an 10m or 
rom chain. When these registers are written, the 712 interprets 
it as the address of the 10m or 10m chain to be executed. When 
read, and RemOve rom (RIO) is set, the registers point to the rom 
or 10m chain canpleted by the 712. 

'!he protocol for reading and writing this address register is 
defined by the use of the Add lOPS (AIO) and Rsnove rom (RIO) bits 
in the Caltrol and status Register (See section 3.3). 

3.2 10m ADImSS KDIFIER / PRIORI'lY 10m REGISTER 

'!his register defines the 10m address modifier. (Address 
modifiers are used for many purposes, such as memory mapping, 
privilege levels, and addressing range. Please consult the VMEhls 
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3.2 IO:PS ADmFSS MJDIFIER / PRIORITY IOPB RmISTER (continued) 

Specification Manual for more information on using address 
modifiers. ) This register also specifies whether an lOPS has 
priority over the current set of IOPBs in the 712 canm:md queue. 
Section 3.3 defines the protocol for reading and writing this 
register. 

PRIORITY lOPS RmISTER 

71615 4 3 210 

1 
PRIORITY IO:PS REXlUFST 1 
RESERVED 1 1 1 1 1 1 
ADDRESS MJDIFIER _________ 1_1_1_1_1_1 

.arr MNEH)NlC DESCRIPI'ION 

7 PRIO PRIORITY IO:PS REXJUEST - When set, the IOPB, or 
IOPB chain, precedes all others (except the one in 
process) in the canm:md queue. 

RESERIJED. 6 

5-0 ADDRESS l-DDIFIER - Most systans use the standard 
AM code of 3D. See the VMEbus Specification 
Manual. 

3.3 CCN.l'RCL AND STA'IUS REGISTER 

When written, this register provides the host with control of the 
712 operation; when read, it provides the host with 712 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) 

CCN.l'RCL REGISTER (Wri tel 

1 7 1 6 1 5 4 3 210 

1 1 
RESERIJED _________ 1_1 
ENABLE MAINrmANCE MJDE ______ _ 
RESERIJED _____________ _ 
CCN.l'RCLIER RESET _____________ _ 
ADD IOPB ________________ _ 
a:..EAR RIO __________________ _ 
a:..EAR~ ________________________ _ 

Rev. A. September 22, 1986 20 



XYLOGICS 712 Disk Controller User's Manual 

3.3.1 Control Register ~rite) (continued) 

7-6 

5 

4 

3 

2 

1 

14M 

AID 

CRIO 

RE5ERJID. 

F.NABLE MAJNl'mAN(E JtD)E - setting ~ and AIO 
places the 712 in Maintenance roode. 'lhis roode 
supports a different Register protocol and is used 
as a diagnostic tool. Section 8 outlines the 
Maintenance JOOde. 

a:NrRCLIER RESET - 'Ibis bit signals the 712 
microprocessor to perform a • soft " reset; it 
deselects (releases dual port) all the drives, 
steps the am and Disk Sequencers (potentially 
during sector transfers), and cancels any roms in 
the queue. VIlen the Cootrol1er Reset canp1etes, 
the 712 resets the CSR to zero. CRST does not 
initiate a Power-up Self Test. 

A Controller Reset takes up to one 
second to canplete. 

AID lOPS - '!he host sets AIO to indicate that the 
712 should execute the 10m (dlain) at the address 
pointed to by the 10m Address and Address 
!b:li.fier Registers. Essentially, AIO camands the 
712 to begin executing a new 10m (dlain). As 
soon as the host asserts this bit, the 712 asserts 
the AIO Pending (AIOP) bit in the Status Register; 
this indicates that the 712 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 712 internally stores the new 
(chain) address. '!he 712 can store up to 47 rom 
addresses in this manner. Reasserting AIO if AIOP 
is asserted in the Status Register violates the 
Register protocol. 

<LEAR RIO - '!he host sets CRIO to clear RIO in the 
Status Register. . lJypica1ly, the host sets QUO 
after it reads the address of a caup1eted 10m 
dlain fran the 10m Address and lrk>difier 
Registers. 
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3.3.1 Control Register (Write) (continued) 

.an MNEZQD;C DESCRIP1'ICJi 

1 QUO <LEAR RIO - (continued) Clearing RIO enables the 
712 to update the lOPS htiress and Modifier 
Registers with the address and address modifier of 
a newly ccmpleted lOPS chain. Clearing RIO if it 
is not asserted in the Status Register violates 
the Register protocol. 

·0 <LEAR RBS - '!he host sets the Clear Register Busy 
(CE3S) bit to clear the ~S bit in the Status 
Register. Clearing RBS effectively releases the 
registers for use .by another host (See Section 
8.8.2). (CE3S is only relevant in a 
multiprocessor environment.) 

3.3.2 status Register (Read) 

STA'lUS REGISTER (Read) 

I 7 6 5 4 3 2 110 

BUSY __________ _ 
FATAL ERRrn _________ _ 
MAINTENANCE ftDDE J\Cl'IVE _____ _ 
RESER\1ED _____________ _ 
cx:Nma,LER RESET J\Cl'IVE _________ _ 
AIO PENDIro _______________ _ 
~ lOPB ________________ __ 
REGISTER BUSY SEMAPHORE _____________ _ 

Br.t MNEKmC DESCRIP1'ICJi 

7 BUSY BUSY - '!he 712 is executing lOPBs. '!he 712 sets 
BUSY when it clears AIOP to acknowledge the first 
lOPS address; it clears BUSY after canpleting all 
the lOPBs with no new ones pending (within 500 
microsecoOOs of the host clearing RIO on the last 
lOPS) • '!his bit is redefined when the 712 is in 
Maintenance IOOde (See Section 8.6). 
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3.3.2 Status Register (Read) (continued) 

.8I7 MNEXmC DESCRIPrIeJi 

6 FERR FATAL ERRCR - '!be 712 detected a fatal hardware 
error. A Caltroller Reset clears this bit. '!be 
712 asserts FERR under the following oomitions: 

5 

4 

3 

2 

1 

o 

AIOP 

RIO 

RBS 

(1) Maintenance Mode Test Failure; 
(2) Power-up Self Test Failure; 
(3) lOPS <llecks\JIl Miscaupare; 
(4) lOPS r.MA Fatal; 
(5) lOPS hXiress Alignment Error; 
(6) Firmware Error; 
(7) Illegal Maintenance Mode Test Number; and 
(8) N:FAlL Asserted. 

MAINl'ENANCl: K)DE ~IVE - When set, the 712 is in 
Maintenance IOOde (See Section 8.6). 

RESER\1ED. 

cx:NTRCLIER RESET ~IVE - '!be host set Controller 
Reset in the Caltrol Register and the 712 is 
currently resetting itself. 

AlO PENDIK; - When set, AlO has been set in the 
Control Register, rut the 712 has not acknowledged 
its receipt. When clear, AlO may be set again. 

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

REMJVE lOPS - '!be 712 sets RIO after completing an 
10PB, or a chain of lOPSs, and placing the address 
in the 10PB Address and Address Modifier 
Registers. 

REGISTER BUSY SE2-W?HORE - RBS provides a means of 
allowing multiple hosts to share access to the 712 
registers without simJltaneous access (See Section 
8.8.2) • (RBS is only relevant in a multiprocessor 
envirorment. ) 
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3.4 FATAL ERROR REGISTER 

If a fatal error occurs, the 712 returns the appropriate canpletion 
Code in this register. Table 3-2 lists the fatal error axles; 
Section 6.5 describes them. 

.a:J)B 

EO 
E1 
E2 
E3 
E4 
E5 
E6 
F:1 
E8 
E9-EF 
FO 
Fl 
F2 
F3 
F5 
F6 

DE'QCRIPlIOO 

!RAM <llecksum Failure 
!RAM Self Test Failure 
EPRQ1 <llecksum Failure 
Maintenance Test 3 Failure (DSKCEL RAM) 
Maintenance Test 4 Failure (Header Shift Register) 
Maintenance Test 5 Failure (VMEJ:tv1A Registers) 
Maintenance Test 6 Failure (RmCEL <hip) 
Maintenance Test 7 Failure (Buffer Parity) 
Maintenance Test 8 Failure (Disk FIR» 
Reserved 
lOPS <llecksum Miscanpare 
lOPS D1A Fatal 
]oPS Address Alignment Error 
Firnware Error 
lllegal Maintenance Mode Test Number 
ACFAIL Asserted 

TABLE 3-2. FATAL ERROR aDFS 
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~ 4: lOPS DFSCRIPrIC6 

4.0 GENERAL 

'!be Input/OUtput Paraneter Block (lOPS) passes messages between the 
712 and host software: software passes the type of transfer, disk 
address, data address, and COWlt to the 712; the 712 returns the 
transfer status and possibly the ending addresses upon ocmnand 
canpletion. 'Ibis section begins with the standard lOPS for JOOSt 
data transfer 0CJ1IIE1I'l.ds and follows with variations of the lOPS. 

4.1 STANDMID lOPS 

'!be 712 uses the standard lOPS for data transfer camands and sane 
general purpose camands. 

STANDARD IOPB 

7 6 5 4 3 2 1 1 I 0 

IERRSI I DONE I I CHEN I ISGMI I COMMAND I 

1 COMPLETION CODE I 

0 ISRI 0 tATTNI 0 II CMPLI IIDRDV I 

1 INTERNAl STATUS I 
I SUBFUNCTION CODE I 

IFIXD I 0 IBHTI 0 IUNITI 

00 

01 

02 

03 

04 

OS 

06 

07 

08 

09 

OA 

08 

DC 

OD 

OE 

Of 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

I LINK LIST LENGTH I 1 INTERRUPT LEVEL J 
I INTERRUPT VECTOR I 

I COUNT HIGH I 
1 COUNT LOW I 

ICYLINDER HIGHI 

ICYLINDER Lowl 

I HEAD I 

ISECTOR I 

0 1 DATA OR LINK ADDRESS MODIFIER I 

IPRIO I I 0 I NEXT IOPB ADDRESS MODIFIER] 

I DATA OR LINK ADDRESS HIGH I 

IDATA OR LINK ADDRESS I 
I DATA OR LINK ADDRESS I 

IDATA OR LINK ADDRESS LOW I 
1 NEXT IOPB ADDRESS HIGH I 

1 NEXT 10PB ADDRESS I 

INEXT IOPB ADDRESS I 
. 

1 NEXT 10PB ADDRESS LOW I 
IIOPB CHECKSUM HIGHI 

IIOPB CHECKSUM LOW I 

Rev. Al. DecelJj)er 1, 1986 2S 



4.1.1 

4.1.2 

1 7 6 5 4 3 210 

1 
ERroR SUMMARY 1 
Inm 1 
CliAIN ENABLE 1 
SCATTER/GA'lHER 1 1 1 I 
mJMAND ______________ 1_1_1_1 

~ 

7 

6 

5 

4 

3-0 

MNElQlIC 

ERRS 

SGM 

PFSClUPI'IW 

ERROR SUMMARY - ERRS is only valid if lX>NE is 
set. When set, a hard or soft error occurred 
during rops processing. When clear, the 712 
successfully completed the rOPB. 

1XNE - When set, the roPB is complete; if 
chained, software may remove the IOPB fran the 
chain. Software must relink the chain in the 
same order as before, and cannot move IOPBs in 
memory. 

CliAIN ENABLE - When set, the Next rOPB Address 
Modifier and Next IOPB Address point to the 
next chained rOPB. When clear, this roPB is 
not chained to another rOPB. If OIEN and lEC 
are set, the 712 returns the whole chain with 
one RIO; if OIEN is set and lEe is clear, the 
712 returns one roPB at a tine. 

sC'A'I'l'ER/GA'lHER IDDE - When set, the roPB is 
either a scatter (read) or a gather (write) 
transfer; a linked list describes the number 
of 16-bi t words and to what address the 712 
transfers each section of the data. 'l1le link 
address modifier and the link address specify 
the link list location. When clear, this IOPB 
specifies the data transfer address; the data 
is transferred to/fran contiguous memory. SGM 
is only valid for standard Reads and Writes. 

<n1MAND - See Table 4-2. 

.IO.m ~ 1 (status Byte 1) 

After the 712 executes the rOPB, it sets :t:XR: and posts a 
canpletion Code in this byte. (Canpletion Codes are only valid if 
:ram is set.) A code of Ox indicates a successful completion; any 
other value indicates an error occurred (See Section 6). 
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4.1.3 .IOm ~ 1 (Status Byte 2) 

lOPS Byte 2 is the Disk Status byte; it is only valid if JXH: is 
set. 

1 7 6 514 321 0 

1 
RESER\7EI) 1 1 
SLIPPED RF..VCLtJ'I'IOO 1 1 RESERVED ____________ 1_1 
ATrEN'1'IC6 HIGI ____________ _ 
RESERVED 
~~~----------------------------

~~-------------------------------------

1m: 

7 

6 

5-4 

3 

2 

1 

o 

SR 

A'I'm 

DRDY 

RESERVED. 

SLIPFED RE.VCLUTION - Sets if the 712 is 
unable to IJ.1A enough data to keep up with the 
disk; it waits until the sector oanes around 
on the next revolution. 

RESERVED. 

ATl.ml'IOO HIGH - '!be 712 sets AT'lN when the 
drive reports an error. 

RESERVED. 

CXJ.1MANI) ~ - '!he 712 sets 01PL when the 
currently selected drive is ready to accept a 
c:amand. 

DRIVE READY - 'lhe 712 sets DRDY when the last 
drive selected is ready. 

4.1.4 .wm ~.3. (status Byte 3) 

lOPS Byte 3 is reserved. It reflects the 712 I S internal status and 
may be a non-zero value. 

4.1.5 .IOm ~ j. (Subfunction) 

lOPS 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., disk, tape, 
etc.), or specific to a particular controller (See Table 4-1). 
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4.1.5 ..tOm ~! (Subfunction) (continued) 

'lhe 712 canbines standard camnand COdes with Subfunction Codes to 
execute oamnands. 'lhe IOPS camand Code and Subfunction COde 
fields define the required operation. Table 4-2 lists the 712 
camnand and SubflD'lction Codes. 

.aD 

0 

1 

2 

3 

4 

5 

6 

OO-lF 
20-3F 
40-5F 
60-7F 
80-9F 
NJ-AF 
BO-SF 
CO-FF 

CCJo1MAND 

OOP 

WRITE 

READ 

SEEK 

DRIVE RESET 

WRITE PARAMETERS 

READ PARAMETERS 

SUBFONCTION 

00 

00 

00 

00 
01 

02 

00 
80 

00 
80 
81 
SO 

00 
80 
81 
SO 
Bl 

Generic To All 
Generic Tape 
772-Specific 
Reserved 
Generic Disk 
751-Specific 
7l2-Specific 
Reserved 

DESCRImON 

No Operation 

Normal Write 

Normal Read 

Report CUrrent Address 
Seek and Re{X>rt CUrrent 
Address 
Seek Start and Re{X>rt 
Completion Immediately 

Drive Reset (With Rl'Z) 
Fault Clear 

Write Controller Pomtrs. 
Write Drive Parameters 
Write Format Parameters 
Store Format Configuration 

Read Controller Pomtrs. 
Read Drive Parameters 
Read Format Parameters 
Read Drive Status Extnd. 
Show Drive COnfiguration 

TABLE 4-2. 712 CXXWI)/~ ODES 
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4.1.5 

4.1.6 

.lOfB ~.i (Subflmction) (continued) 

aD <XMWm S1JBF'tKTICli DESCRIP1'ICJi 

7 EX'l.'EH)ED WRITE 80 Wri te Track Headers 
81 Write Track Format 
82 Write Header, Header 

Ver ify, n:tta, and Data EO: 
BO Write Defect Map 

8 EX'lDIDED READ 80 Read Track Headers 
81 Verify n:tta 
82 Read Header, Header 

Ver ify, n:tta, and Data ECC 
BO Read Defect Map 

9 DI1GQ)'1'lQ; 00 Self Test 

A-B RESERVED 

C SEND OPl'Iaw. BO mol camand Without Status 
Bl mol CcmIand With Status 

D-F 

TABLE 4-2. 712 <XHWm/~ <XDES (continued) 

.wm.B.i.te ~ (Unit) 

17 1 6 1 5 14 3 2 1 0 

FIXED/RlHNABLE MEDIA I 1 I 
RESERVED I_I I 
BLACK BOLE 'mANSFER I I I 
RESERVED I I I 
UNIT NUMBER 1_1_1 

:ar: MNEKmC Q&9CRIPTIQ\l 

7 FIXD FIXED/REKNABLE MEDIA - When set, tne 712 is 
accessing the fixed media portion of a disk 
drive. MIen clear, the 712 is accessing the 
-removable media portion of a drive. 'Ibis bit 
allows you to treat a fi~removable drive as 
two separate disk drives. See Section 8.16. 

Rev. Al. Dec:elJi)er 1, 1986 29 



~.L~ ,.&.I&. lJ."gn. ""'"' ....... " ..... ~... ____ _ ___ _ 

4.1.6 ..IOm ~.5. (Unit) (continued) 

~ 

6-5 

4 

3 

2-0 

BHT 

UNIT 

DESCRIPl'ICJi 

RESERVED. 

BLN::K HCLE ~ - When set, the 712 does not 
increment the bus address during a data 
transfer, lOPS transfers occur normally. ~en 
clear, the 712 does increment the bus address. 

RESERVED. 

UNIT NUMBER - -rbis value specifies the Unit 
Number of the attached drive to which the 
transfer is directed. ESDI drives support 
Uni t Numbers 1 through 7; the 712 adds 1 to the 
Unit Number specified in the lOPS, i.e., Unit 
Number 0 equals IXlysical drive 1, Unit Number 1 
equals J;ilysical drive 2 ••• Unit Number 6 equals 
physical drive number 7. 

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

LINK LIST LJH;'lH _____ 1_1_1_1_1 1 1 1 
INTERHJPl' LE.VEL 1_1_1 

~ MNEHlITC DESCRIPl'ICJi 

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

2-0 INTL INTERHJPl' LE.VEL - '!he 712 uses these bits as the 
VMEbus hardware interrupt level when it 
completes the lOPS. -rbe 712 will not interrupt 
if bits 0 through 2 are clear. 

R1lE 

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 .I.O.m ~ 2 (Interrupt Vector) 

lOPS Byte 7 determines the interrupt vector that the 712 uses upon 
camand canpletion. 'Ibis byte is not valid if the interrupt level 
is zero. 

4.1.9 .I.O.m BYtes .a. .am i (Count) 

Byte 8 is ColDlt High; Byte 9 is ColDlt Low. '!hese bytes specify the 
number of sectors to be transferred in a: data transfer lOPS. 'lhe 
Format c::amand uses this COlUlt to determine the number of tracks to 
format. 

4.1.10 .I.O.m Bytes A ~ a (Cylinder) 

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

4.1.11 .I.O.m ~ ~ (Head) 

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

4.1.12 .I.O.m ~ II (Sector) 

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

4.1.13 .I.O.m ~.E (Data or Link Address Modifier) 

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

RESER\7ED ________ 1_1 1 1 1 1 1 1 
DM'A OR LINK ADmESS MJDIFIER 1_1_1_1_1_1 

7 -6 RESER\7ED. 

S-() DM'A OR LINK ADmESS K>DIFIER - If s:.;M is set, bi ts 5 
through 0 specify the Link List Address Modifier; if SGM is 
clear, this field specifies the Data Address Modifier. '!be 
712 uses these modifiers to canplete the address. 
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4.1.14 .IOm ~.l (Next lOPS Address Modifier) 

7 6 5 4 3 210 

PRIORITY lOPS 1 J 
RESER\TED 1 1 I I 1 1 
NEXT lOPS ADDRFSS K>DIFIER _____ 1_1_1_1_1_1 

.1m 

7 

6 

5-0 

MNEtQaC 

PRIO 

PESC:RIPrICE 

PRIORI'lY lOPS - If PRIO was set in the Address 
Modifier Register when AIO was set, setting PRIO 
in Byte F indicates that this is a priority 
lOPS. 

RESERVED. 

NEXT IOPB ADDRESS K>DIFIER - '!he Next lOPS 
Address Modifier, along with the Next lOPS 
Address, point to the next lOPS in the chain. 

4.1.15 .!Om Bytes lQ. through II (rMA Data Address) 

lOPS Byte 10 is Il4A Data Address High; Byte 13 is rMA Data Address 
LcM. '!hese bytes canprise the data or link list address pointers. 
'!be 712 uses these bytes with the data or link list address 
modifier to point to the data or linked list address. If SGM is 
set, this address points to the linked list; if SGM is clear, this 
address points to the data address. 

4.1.16 .IOm Bytes l! through 11 (Next lOPS Address) 

lOPS Byte 14 is Next lOPS Address High; Byte 17 is Next lOPS 
Miress LcM. '!hese bytes canprise the Next lOPS Address pointers. 
'!he 712 uses these bytes with the Next lOPS Address modifier to 
point to the next lOPS in the chain (if OlEN is set in Byte 0). 

4.1.17 .lOm Bytes l.a .snQ li (lOPS Olecksum) 

Byte 18 is lOPS Olecksum High; Byte 19 is lOPS Olecksum Low. '!be 
712 calculates the checksum by adding the lOPS bytes. See Section 
8.15. 

4.1.18 .IOm Bytes lA.ana lB (ECC Pattern Word) 

Byte 1A is ECC Pattem Word High; Byte 1B is ECC Pattern Word Low. 
'!hese bytes are required for ECC Mode 0 and may be required for 
Mode 2 (See Section 6.4). 
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4.1.19 .I.Om Bytes l.C .a.nQ lD (ECC Offset Word) 

Byte lC is ECC Offset Word High 7 Byte lD is ECC Offset Word Low. 
':these bytes are required for ECC Mode 0 and may be required for 
Mode 2 (See Section 6.4). 

4.2 cnm:a..IBR PARAME'lERS lOPS 

'Ibis lOPS sets and reads various controller parameters. '!he 712 
uses the standard lOPS, but redefines bits in Bytes 8, 9, A, B, 
C, and E. 

CONTROLLER PARAMETERS 

00~~~tt=:~~~ 
01 r-~~~~-r----~~~~~~----~==~~~~ 
02r---~~~~----~~~~~r---~~==~==~ 

03r-------------~~~~~~------------~ 
04~~,.----------~========~----~==~----~ 
05 ~==~--------~-----------r--~~~~==~~ 
06 r---------------~~~~~~---=========~~ 
07rr~iT~~"~~~~~~~~~~--r=~~~ 
08 ~==~~==~==~~==~~~-U--~~~~==~~ 

09 ~~~~~rlr~~t;~~~~_.~~~--~~~~ 
~~~~==~~~~~~~~==~--~~~ 

OB r---------------~~~~~~--------------~ 
oc~------------~~~~------------~ 
00 r----------------r,~~~~~---------------i 
OE ~::II::::j!!!!!~c:::::j OF~ 

10 r-------------~~~~~~~~------------~ 
II ~------------~==~~~~==~------------~ 
12~--------------~~~~r--------------1 

13~~~ 14 

15 

16 

17 

18~===~_====::j 19L-
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4.2.1 lDEB ~~ (Controller Parameters A) 

17 6 5 4 3 2 1 0 

AU'ID-UPDATE ________ _ I mANSFER KDE ________ _ I RESEmnID _____________ __ 
I lOPS amcKSlJM ____________ _ I ENABLE JltiA TIMECXJT ____________ _ I I 

tQt-PRIVn.EX;ED RmISTER K>DE I I AIO RESFalSE TIME _______________ _ I_I 

Brr 

7 

6 

5 

4 

fe1NEjKtilC 

'OOD 

lCS 

Rev. Al. DecEmber 1, 1986 

DEjSCRIP,l'IOO 

AU'ID-UIDATE - When set, the 712 updates the lOPS 
to the transfer's correct ending parameters, it 
updates the disk address, the sector count, and 
the data address after canpleting the transfer 
or detecting an error. When clear, the 712 ally 
updates the lOPS if an error occurs. '!he values 
are then set up so that host software can tell 
the 712 to continue (the values should point to 
the sector in error, the correct remaining 
sector count, and proper data address). 

'mANSFER K>DE - When set, the 712 executes data 
transfers in Longword mode. When clear, it 
executes transfers in WOrd IOOde. (lOPS 
transfers are always in Word mode.) If a 
transfer starts on an iItproper address boundary, 
the 712 first transfers a byte and/or a word, as 
necessary, to align boundaries and continues the 
transfer in the selected mode. '!he 712 may end 
the transfer with a byte and/or a word. 

DISABLE ACFAIL - When set, the 712 ignores the 
asserting ACFAIL line on the VMEbus. Normally, 
ACFAIL causes a fatal error. 

lOPS amcKSlJM - When set, the' 712 reads the 
IOPS, canpares the checksllIl it generated during 
the read with the checksllIl the software driver 
appended to the lOPS. '!he 712 also updates the 
Olecksum bytes in any IOPS if AUD is set. 
Clearing lCS disables this feature. see Section 
8.15. 

Since this feature adds 50 us to each 
transfer, it effects the 7l2's performance. 
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4.2.1 .IOm ~.a (Controller Paraneters A) (continued) 

arr MNEKtiIC DESCRI:Pl.'Iai 

3 EDT ENABLE IJo!A TDECllT - When set, the 712 enables a 
tMA bus error tiner. When clear, the 712 relies 
on the VMEbus transfer tiner. 

2 NPRM lDrPRIVILmED RB:iISTER lQ)E - When set, the 712 
respords to address modifiers 2lE and 29H. When 
clear, the 712 ally resporxls to 2lE. (See the 
VMEbus Specification Manual for JOOre information 
on address modifiers.) 

1-0 AlOR AIO RmFOOSE TIME - 'lhese bits respond to the 
four values that indicate, the maxinun AIO 
response tine. 'lhis is the tine fran setting 
AIO to the tine the 712 clears it. ihe shorter 
the response tine, the greater the 712 overhead. 

00 
01 
02 
03 

100 us (Factory Default) 
75 us 
62 us 
50 us 

TABLE 4-3. AIO RESPCBSE TIMBS 

4.2.2 .IOm ~ ~ (COntroller Paraneters B) 

1 7 1 6 I 5 4 3 210 

'lBROrILE DEAD TIME _____ 1_1 1 
RESER\1ED 1 1 
~OO~ 1 1 1 1 
RESER\1ED ______________ 1_1_1_1 

MNEKmC 

7-6 'lDT 

DESCRI:Pl.'Iai 

cmRa.rn:.E DFJ\D TIME - 'lDT selects one of four 
mininun tine periods that detecnines the tine 
the 712 remains off the bus between throttle 
tursts (See Section 8.12) • 

5 R&SERVID. 
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4.2.2 .lOEB ~.9. (Cootroller Paraneters B) (continued) 

ROR 

3-0 

DESCRIP1'ICJi 

RELEASE (N REaIFSl' - When set, the 712 releases 
the bus at the request of other bus masters; 
otherwise, it continues with the next throttle 
burst. 1be 712 monitors the bus request lines 
and releases bus busy only if another bus 
request is pending. It completes its specified 
throttle burst before releasing the bus due to a 
pending request. When clear, the 712 releases 
the bus at the em of each throttle burst and 
rearbitrates if roore data transfers are pending. 

RFSERVED. 

4.2.3 .lOEB~A (Controller Parameters C) 

765 4 3 2 110 1 

ENABLE <NERLAP SEEKS 1 
CXHlAND OPl'IMIZATION 1 
INTERIVPl' AT END OF CBAIN 1 
AU'ltMATIC SEEK RE'.m.Y 1 
ZERO LATENCY READ 1 
RE'1RY BEFORE OORRECrION 1 1 
ERROR OORRECl'ION K>DE _____________ 1_1 

Brr 

7 

6 

5 

MNEjlQUC 

(JIS 

IEC 

Rev. A1.. DeceId:ler 1, 1986 

DESCRIPrIQ.J 

ENABLE OJERLAP SEEKS - When set, the 712 
initiates overlap seeks if roore than one drive 
is present. When clear, the controller does not 
initiate OVerlap Seek operations. 

<XJ.1MAND OPrIMIZATlOO - When set, the 712 
initiates elevator seeks and cannand 
optimization. See Section 8.9. 

INrERRJPl' AT END OF 0lAIN - When set, the 712 
returns all IOPB chains with one RIO and one 
interrupt; it does not relink or unlink IOPBs. 
1be RIO address of a canpleted chain is the 
address of the first IOPB in the chain. 'lbe 712 
also "uses the interrupt level and vector of the 
first IOPB in the chain. Clearing IEC disables 
this feature. (Po not set or clear me while 
the 712 is processing an lOPS chain.) 
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4.2.3 

4.2.4 

..IOm ~ A (Cootro1ler Paraneters C) (continued) 

3 ZLR 

2 

1~ 

NJ'!{MATIC SEEK RE'lRY - When set, the 712 resets 
the drive, seeks to the cannanded cylinder and 
retries the transfer on Seek and Header 
Error/CYlinder errors. 

ZERO IA'I'mCY READ - When set, zero latency reads 
are enabled; when clear, zero latency reads are 
disabled. See Section 8.7. 

RE'lRY BEFORE OORREn'IOO - When set, the 712 
retries the operation once on an ECC error 
without calculating the error syndrane. If an 
error occurs, (Jl the secord try, the 712 reverts 
to the specified Error Correction mode. 

EROOR OORRECl'IOO KIDE - '!here are three Error 
Correction modes. Mode 0 steps a transfer and 
provides the driver with the error I s offset and 
pattern. 'lhe driver performs the actual 
correction. !tXIe 1 flags an error and continues 
the transfer. !bE 2 I;erforms the correction in 
host llSllOry, flags a soft error, and continues 
the transfer. 

..IOm ~ II (Cmtrol1er Paraneters D) 

Bits 0 through 7 are the 'lhrottle ('lBRO) bits. '!be throttle is the 
maxinun number of transfers al1o.red each tine the 712 be<::aIeS bus 
master. '!he throttle value detennines the maxiIIum IMA burst length 
for both data and IOPB IJoIA transfers. Each bit poSition represents 
a binary weight, allowing a throttle fran 1 to 256. 

VAWE WElGiT 

0 256 
1 1 
2 2 
3 3 
: . . 

255 255 

TABLE 4-4. 'lBROl"JLE VALOF.S 
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4.2.5 .Iom ~.c (Release Level) 

'!be 712 returns its release level on a Read Controller Paraoeters 
camnand. 

4.2.6 .Iom ~.B (Controller 'tYPe) 

10m Byte E is the Controller 'tYPe byte. Xylogics assigns each VME 
controller a unique controller type code. 

cpmgrI,fjR 

712 
751 
772 

12 
51 
72 

(ESDI Disk Controller) 
(SK>/SK>-E Controller) 
(Pertee Tape Cootroller) 

TABLE 4-5. a:Nl'RCLLER Tn'E CXDES 

4.2.7 .IOm B,ytes lQ. .am ll. (EPRCM Part Number) 

The 712 returns a portion of the EPRCM part number on a Read 
Controller Paraneters canm:md. '!be 4 nibbles in these 2 bytes 
refer to the part number's last 4 digits. For example, if the part 
number is 180-002-151, Byte 10 holds 21H and Byte 11 holds 5lH. 

4.2.8 .Iom ~ l.2. (Revision) 

This byte contains the revision level of the EP.R()t plugged into the 
board. 

4.2.9 .Iom ~ II (Subrevision) 

IJ.'hls byte contains the subrevision level of the EPRCM plugged into 
the board. 
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4.3 DRIVE PAlWETERS lOPS 

4.3.1 

DRIVE PARAMETERS 

7 6 5 4 3 2 I 1 I 0 

IERRSI I DONE 1 I CHEN I 0 I COMMAND' 

I COMPLETION CODE I 
00 

01 

02 

03 

04 

OS 

06 

07 

08 

09 

OA 

DB 

DC 

00 

DE 

OF 

10 

11 

12 

13 

0 ISRI 0 I ATTN 1 o I I CMPLII IDRDY I 

14 

15 

16 

17 

18 

19 

IFIXD I 

IAFE I 

1 PRIOI 

0 

0 

0 J 

I INTERNAL STATUS' 

I SUBFUNCTION CODE I 

0 IUNITI 

I SSFI [EC32] 0 I INTERRUPT LEVEL I 

I INTERRUPT VECTOR I 

I MAX SECTOR LH I 
I HEAD OFFSET I 

I MAX CYLINDER HIGH , 

I MAX CYLINDER LOW I 
I MAX HEAD I 

I MAX SECTOR I 
I SECTORS PER TRACK' 

I NEXT 10PB ADDRESS MODIFIER' 

0 

0 

0 

0 

INEXT 10PB ADDRESS HIGH I 
INEXT IOPB ADDRESS I 
INEXT 10PB ADDRESS I 

I NEXT 10PB ADDRESS LOW I 
IIOPB CHECKSUM HIGHI 

IIOPB CHECKSUM LOW I 

.IOm ~.u (Drive Paraneters) 

765 4 3 210 

ALTERNATE FIELD mABLE 1 
RE5ERVID 1 
SOFT SECroR FORMAT 1 
32-BIT ERRCm CX>RREXJ.1'IOO <DDE 1 I 1 
RESERYm 1 1 1 
INmRRJPr LEVEL _____________ 1_1-1 
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4.3.1 

4.3.2 

..IOm ~.6. (Drive Parameters) (continued) 

Brr 

7 

6 

5 

4 

3 

2-0 

MNErQD;C 

AFE 

SSF 

EC32 

INTL 

ALTERNATE FIELD ENABLE - When set, the 712 uses 
Field SA to determine sector size. When clear, 
it uses Field 5. See Section 8.3.2. 

Using AFE, SSF, or EC32 in different modes 
on the four connecting disks will have a 
detrinental effect on the disk subsysten's 
performance. 'Ihe 712 must modify the 
DSKCEL code each tine it switches drives. 

RmERVED. 

SCFl' SECroR FORMAT - When set, the 712 reads 
and writes in Soft Sector mode. When clear, the 
712 reads and writes in Hard sector mode. 

32-BIT ECC - When set, the 712 uses a 32-bit ECC 
on the data. When clear, it uses a redWldant 
header, and a 48-bit ECC on the data. (See the 
note below bit 7.) \ 

RESERVED. 

INTERRJPI' LE.VEL - Bits 0 through 2 are the 
VMEbus Interrupt Level bits. '!he 712 does not 
interrupt if the interrupt level is set to zero. 
See Section 4.1.7 • 

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

lOPS Byte 8 specifies the max sector value on the last head for use 
in cylinder sparing. Bytes OlE and 08H must be equal if cylinder 
sparing is not used. See Section 8.1.2. 
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4.3.3 

4.3.4 

4.3.5 

4.3.6 

4.3.7 

.lOE.a ~ i (Head Offset) 

lOPS Byte 9 specifies the drive's head offset value. Use zero for 
non-fixed/removable drives. Section 8.16 explains usiIl9 the head 
offset to access fixed/removable drives • 

.lOE.a aytes A.ana B (Max Cylinder) 

lOPS Byte A is Max Cylinder High: Byte B is Max Cylinder Low. '!hese 
l:¥tes specify the drive's max cylinder value. '!his value is 
zero-based, i.e., the max cylinder on an 823 cylinder drive is 822 • 

.IOm ~.c (Max Head) 

lOPS Byte C specifies the drive's max head value. 'lhis value is 
zero-based • 

.lOE.a ~ II (Max Sector) 

lOPS Byte D specifies the drive's max sector value. '!his value is 
zero-based. See Section 8.1 • 

..wm ~ £ (Sectors Per Track) 

lOPS Byte E returns the nmnber of sectors per track (the 712 
determines this value by counting the sector pulses fran a 
hard-sectored drive) on a Read Drive Parameters canmand. '!his is 
the actual number of sectors: it has not been roodified to be 
zero-based. For soft-sectored drives, you must supply the number 
of sectors per track for a Write Drive Parameters cx:mnand. '!his 
value should take into account the Format Speed Tolerance Gap (if 
required) • 

'lhe Format ccmnand uses this oount to deteonine the nmnber of 
sectors to format. Normal Read and Write ccmnands use this oount 
to limit the number of header canpares before a Header Not Found 
error occurs. 
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4.4 FORMAT PARAMETERS lOPS 

4.4.1 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

OC 

00 

OE 

Of 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

7 

IERRSI 

0 

[I}][] 

IPRIOI 

FORMAT PARAMETERS 

6 5 4 3 2 I I I 0 

I DONE I I CHEN I I SGM I I COMMAND I 
I COMPLETION CODE I 

[gJ 0 lATIN I 0 II CMPL I T I DRDY I 
II NTERNAL ST A TUS 

I SUBFUNCTION CODE I 

0 IUNIT I 
I INTERLEAVE I 0 I INTERRUPT LEVEL I 

I INTERRUPT VECTOR I 
! FIELD 1 I 

IFIELD21 

I FIELD 31 

I FIELD 41 

IFIELD 5 HIGH I 

I FIELD 5 LOW I 
I FIELD 12 (SOFT SECTOR ONLY) I 

0 I NEXT IOPB ADDRESS MODIFIER I 
IFIELD 61 

IFIELD71 

IFIELD 5 ALT. HIGH I 
I FIELD 5 ALT. LOW I 

INEXT IOPB ADDRESS HIGH I 
I NEXT IOPB ADDRESS I 
!NEXT IOPB ADDRESS I 

INEXT IOPB ADDRESS LOW I 
IIOPB CHECKSUM HIGH I 
!IOPB CHECKSUM LOW I 

.IOm ~ ~ (Interleave) 

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

INTERLEAVE FACl'OR _____ I_I_I_1 1 1 I 1 
INrERIUPI' LE.VEL ___________ 1_1_1_1 
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4.4.1 

4.4.2 

4.4.3 

4.4.4 

.IO.m ~ ~ (Interleave) (continued) 

1m: 

7-4 

3-0 

MNErVUC 

INTF 

INTL 

I>ESCRIPl'ICE 

INrERLEAVE FACroR - '!be 712 uses INTF during 
Format operations. For 1:1 interleaving, the 
interleave factor is zero. '!be interleave 
factor for other ratios is (n+l) :1, where n is 
the interleave factor. 

lNl'ERLEAVE FACIOR 
llrlSH 

o 
1 
2 . . 
F 

RATIO 

1:1 
2:1 
3:1 . . 

16:1 

TABLE 4-6. 712 INTERLEAVE FAC'lORS 

lNI'ERHJPI' LE.VEL - See Section 4.1.7. 

.IO.m Me.a (Field 1) 

Field 1 is the number of bytes from the index or sector pulse to 
when the 712 enables the Read Gate for headers; this value must be 
larger than o~. '!be 712 also uses this field to skip over the 
Intersector Gap (ISG) • 

.IO.m Me.9. (Field 2) 

Field 2 is the number of bytes fran when the 712 enables the Read 
Gate to when it starts looking for the Header Sync byte; this value 
must be larger than o~ • 

.IO.m Me A (Field 3) 

Field 3 is the number of bytes from the sector pulse to the Header 
Sync byte; this value must be larger than two. 
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4.4.5 

4.4.6 

4.4.7 

4.4.8 

4.4.9 

.IOm ~ B (Field 4) 

Field 4 is the number of bytes between the Header Pad and the Data 
Sync byte; this value must be larger than two • 

.IOm Bytes .c .and.D (Field 5 High/LcM) 

B¥te C specifies Field 5 High~ Byte D specifies Field 5 LcM. The 
sector size in bytes must be larger than 254, even, and smaller 
than 2050. (Xylogics ships units set to 200H.) 

.!Om Me.f: (Field 12) 

Field 12 includes the Speed Tolerance Gap, if required, and the 
Pre-index ISG. Only soft-sectored drives require Field 12 • 

.mm ~ lO. (Field 6) 

Field 6 is the number of bytes from enabling Read Gate to when the 
712 starts looking for data sync; this value must be larger than 
one • 

.IOm Me II (Field 7) 

Field 7 is the number of bytes the Write Gate remains on after the 
Data ECC; this value must be greater than or equal to one. At 
format time, the 712 uses this field for both the Header Pad and 
the Data Pad. 

4.4.10 .!Om Bytes 12 .am II (Alternate Field 5 High/Low) 

Byte 12 specifies Alternate Field 5 High; Byte 13 specifies 
Alternate Field 5 LcM. This field defines the number of data bytes 
per sector when AFE is set for this unit; see Section 4.4.6 for 
limits. See Section 8.18. 
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5.0 <»mRAL 

Each disk cxmnand begins a new page. An IOFS diagram follows each 
0CIIIIBl'ld description. '!be diagrams are highlighted to indicate 
which bytes the 712 requires for camand execution, and which bytes 
return after execution. 

Each 712 lOPB is 3O-bytes long. Generally, all camands use Bytes 
o through 19B (Bytes lAB through lJE are reseIVed). ReseIVing all 
30 bytes maintains IOFS integrity. 

5.0.1 Settim ~ .the Cggnand 

Each lOPS diagram indicates the J::&tes or fields that lIIlSt be set 
for each qleration. Certain plraneters are essential; others are 
qti.onal. All camands require the Camnand, unit, and Interrupt 
Ievel fields to contain valid information. ('Ibis is also true for 
the Interrupt. vector field if the Interrupt Level is not zero.) 

5.0.2 Qmp1etim .the Cggnand 

After the 712 oanpl.etes the cc.cmand, it up3ates IOFS Bytes 0 
through 3 with ERRS, IXIm, a CaIpletion Code, and an internal 
status. '!be 712 a'lly updates the entire IOFS if Aut~up3ate (ADD) 
is enabled, an error occurs, or if Read Parcmeters or Read Extended 
Status 0CIIIIIBllds are executed. If ADD is set, and no errors occur, 
the 712 sets IXH!, posts a CaIpletion Code of zero in Byte 1, and 
disk drive status information in Byte 2; for any cxmnand that IJttAs 
data to/fran memory, the 712 updates the data address to point to 
the last address plus one of the transfer. See Table 5-1. 

ADD Clear/No Error 
Occurs 

ADD set/No Error Occurs 

ADD Clear/Error Occurs 

ADD Clear/A Read 
Paraneters or Read 
Extended Status 
()Jmand Is Executed 

712 updates Bytes 0-3 with ERRS, IXIm, 
Caopletion Code, and intemal status 

712 updates entire IOFS 

712 updates the entire IOFS 

712 updates the entire IOFB 

TABLE 5-1. 712 CXJIWI) <XJIPIBfi(Jf 
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5.1 ID OPERATIOO 

'!be No Operation (IDP) camrand is a diagnostic tool. '!be 712 reads 
the rOFB and marks it canp1ete. 

NOP 

00 mffifflfflfflffiffifflfflffl~~~~~~~~~~~~~~~~~ 01 
02 mrrmmmmmffiffiffl~rrmmmmm~~~~~~~mm~~~~~~~ 

03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~fT~~~~~~~F¥~~~~~~~~~~ 

06 

07 
08 ~ __________________ ~~~~ __________________ -J 

09 ~----------------~~~~~~-----------------J 
OA ~----------------~~~~~#------------------J 
06 r------------------=~~~~----------------~ oc I~ADI 

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

OF 

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

14 

15 

16 

17 

18 

19 

Required 
For Executlon 
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Returned 
Vclue 
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5.2 WRITE DATA 

I!be 712, after reading and decoding the lOPS, positions the disk 
drive heads at the target cylinder; it then rea in the data fran 
the host (imicated by the lOPS) and writes the data contiguously 
to the disk I s sequential sectors. 

Write Data has two lOPS formats: Normal and scatter/Gather. A 
Normal lOPS specifies one contiguous block of lx>st lIBllory 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). 

I!be 712 stores lOPBs in a canmand queue that holds up to fourteen 
full lOPBs. 'Ibis queue allows the 712 to optimize the camands for 
both elevator/overlap seeks and processing multiple lOPSs per 
revolution (See Section 8.9). 

WRITE DATA 

00 ffifflmm~mmmm~~~~~~~~~~mfflffiffl~~~ 
01 fW~~ffim~~~~~==~~~~~~wm~~~~~ 
02 ~mm~mm~~mmmm~~~~~~~mmmmfflffi~~fflffl~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~F%~~~~~~~~~~ 
OS 

06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~ 
~ ~~~~~~~~~~~~~~~~~~~~~ 
OB~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~~ 
OE 

OF 

10~~~~~~~~~~~~~~~~~~~~ 
II ~~~~~~~~~~~~~~~~~~~~~~ 
12~~~~~~~~~~~~~~~~~~~~ 
13 

14 

IS 

16 

17 

18 

19 
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Returned 
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5.3 READ DATA 

The 712, after reading and decoding the lOPB, positions the disk 
drive heads at the target cylinder, then reads the disk data 
indicated by the lOPB, and writes the data in host nenory. 

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

'!he 712 stores lOPBs in a canm:md queue that holds up to fourteen 
full lOPBs. '!his queue allows the 712 to optimize the CC>InIIaIlds for 
both elevator/overlap seeks and processing multiple lOPBs fer 
revolution (See Section 8.9). 

OS 

06 

07 

READ DATA 

08~~~~~~~~~~~~~~~~~~~~ 
09~~~~~~~~~~~~~~~~~~~~ 
~ ~~~~~~~~7.$~~~~~~~~~~~ 
OB~~~~~~~~~~~~~~~~~~~~ 
oc~~~~~~~~~~~~~~~~~~~ 
OO .. ~~~~~~~~~~~~~~~~~~~ 
OE ~::;;=;;=m--

or ~~w,.....,.;~ 

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

14 

15 

16 

17 

18 

19 

III 

18 

Ie 
10 
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ibe 712 selects the disk drive, reads the first good header field, 
and returns the address to the host via the IOPSJ it updates the 
IOPS regardless of ADD's status. 

REPORT CURRENT ADDRESS 

OO~~~~~~~~~~~~~~~~~~~~ 
01 ~~lliffi~~~~~~~~~~~~mm~~wm~ 
02 mm~rnffi~fflffi~mmmm~~~~~mmmmmffi~~mmmm~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~~ 

05 ~~~~~~~~-L~~~~ __ ~~~~~~~~~ 
06 

07 
08~ ________________ ~~~~ ______________ ~ 

09 mmmm~mmmmmmmm~mm~~~~~~mmmrn~mm~mmmm~ 
M ffiffiffiffiffiffiffiffi~ffiffiffiffiffiffi~~~~~~~~~~~~~ 
DB mffi~~ffiffi~ffiffi~~ffiffi~~jijffi~~~~~mm~~mm~ 
oc ~~~~~ffiffi~~ffi*~~~~~~mm~~mm~ 
OD fW~~WW~Wf~~WW~~~~~~~~~~~WWWID~ 
DE 

Of~~~~~~ 10 J----
11 ~ ____________ ~~~~~~~ __________ ~ 

13 

14 

15 

16 

17 

18 

19 

Required 
For Executton 

4Q 

Opttonel1y 
ReQulrecr- 111111111111111111111 

Returned 
Velue 



5.5 SEEK AND REPORr OJRRENI' ADmESS 

'!be 712 issues a seek to the selected disk drive for the target 
cylinder. After the drive completes the seek, the 712 reads the 
first good header field it encounters and reports it to the host 
via the completed lOPS. '!he 712 updates the lOPS regardless of 
NJD's status. 

SEEK AND REPORT CURRENT ADDRESS 

01 r=~~~~~~~~~~~~~~~mw~mmmm~ 
02 mmTImmmmffiffiffi~mmmm~~~~~~~~mJmm~~~~u 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~ 
05~~~~~~~~~~~~~~~~~~~ 
06 

07 

08 r-----------------~~~~~----------------J 
09 ~~~~~~~~~~~~~~7.n7.n7.n7.n~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~ 
OC mm~~~~~~~~~~~~~~~~~~~ 
OD~~~~~~~mm~~~~~~~~~~llilli~ 
OE 

Of 

10 J-------------~~~~~~~~~L-------------J 
11 ~------------~~~~~~~~------------~ 
12 ~----------~~~~~~~~~----------~ 
13 

14 

15 

16 

17 

18 

19 

ReQuired 
For Execution 

Rev. A. September 22, 1986 
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Returned 
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'1he 712 issues a seek to the selected disk drive for the target 
cylinder, and reports a canpletion to the host without waiting for 
the seek to oanplete. 

START SEEK AND REPORT 
COMPLETION IMMEDIATELY 

o°mfflffiffl~~~~ffiffi~~~~~~fflffl~~ffiffl~~~~ 
01 ~~~~~mf~~~~~~~~~~~~~~~~~ 

02 ~~~~~~mm~~ __ --~~~~~~~ffiffi~~ffiffi~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~~~L-~~~~~~~~~~ 
06 

07 

08 ~ ________________ ~~~~~ ________________ ~ 

09 ~~~n7n77.n~~~~~~~~~~~~~~~~~ 
M ~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~~~ 

00 r---------~--------~~~============~----~ 
Of 

OF 

10 ~------------~~~~~~~~~------------~ 

11 ~==:j=~===j 12 J---
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 
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Returned 
Value 



5.7 DRIVE RESET wrm RE'lURN TO ZERO 

'!he 712 issues c::orrm:mds to the disk drive to reset. First it 
issues a fault clear, and then a recalibrate (return to zero). '!he 
lOPS is complete when the recalibrate canpletes or tines out on 
drives that are ready. ']he 712 does not wait for the recalibrate 
to complete on drives that are not ready. 

DRIVE RESET (WITH RTZ) 

00 mmffiffi~ffifflfflffi~ffiffiffiffi~~~~~~fflffiffiffi~~~~~~~ 
01 

02 mmmmmmffiffiffiffl~rrmmrnmm~~~~~~~~mJ~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

07 

08 r-__________________ ~I~C~OU~N~T~H~I~GH~I---------------------J 
09 r------------------r~~~~~----------------~ 
OA r-----------------~~~~~~----------------~ 
08 J-----------------~~~~~----------------~ 
OC r-__________________ ~¥IH~E~A~D~I~------------------~ 
OD r---~~--~--------~~~~~~~====~----~ 
OE 

OF 

10 j-__________ ~~~~~~~~~----------~ 
11 .-______________ ~~~~~~~~--------------~ 
12 ~--------------~~ID~A~T~A~O~R~L~IN~K~A~D=-D~R~ES~s~I~----------____ ~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For ExecutIon 
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Optionlllly 
RequIred- 111111111111111111111 

Returned 
Vlllue 
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5.8 IlUVE FADLT Q,FAR 

'!he 712 resets the Attention High signal. '!be 712 does not 
recalibrate the drive. 

DRIVE FAULT CLEAR 

00 ffifflmmfflffl~mffi~ffiffiffim~~~~~~~~ffiffifflffi~~~~ 
01 ~~~~~ f~llim~~~~~~~lliffi~~mw~~ 
02 mrrmmmm~ffiffi~mITmm~~~~~~~~mm~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~fr~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~~~~~ __ ~~~~~~~~~ 
06 

07 

08 r-________________ ~I~c~OU~~~HI~G~HI~----------------~ 
09 r----------------.~~~~r_--------------~ 
~ r---------------~~~~~-------------J 
OB r-----------------~~~§==-----------------~ oc r-__________________ il~H~EA~D~I,_----------------~ 
ODr----;--~,_------~~~~~~~~~~----1 
OE 

OF§~E3 10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Requfred 
For Execution 

53 

Optionally 
Requ1rea- 111111111111111111111 

Retu 
Valu 



5.9 WRITE <XNl'RCLIER PARAMETERS 

'Ibis camrand initializes the 712 with its ~rational paraneters. 
No default paraneters are asslJled, rut or:ce written, the paraneters 
remain in the 712 non-volatile rremory. Section 4.2 defines how to 
change the paraneters for Wividual applications; Section 6.6 
explains the !RAM checksum. 

WRITE CONTROLLER PARAMETERS 

00 mffifflffl~~~~ffiffl~~~~~~~~~~fflffiffiffi~~~ 
01 ~~~~~~ww~wa~~~~ji~WWmll~~~~~~ 

02 mnmm~ffiffiffliffiffimrnmmmrn~~~~~~mrnmm~Mffi~~ffi#~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

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

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 

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

OB ~~~~~~~~~~~~~~~~~~~~~~~ 
oc ~ ________________ ~====~~~ ______________ ~ 
OD r-----------------~~~~~~---------------4 
OE 

Of 

10 r---------------~~~~~~~~------------~ 
II ~--------------====~~~~==~------------~ 
12 r-----------------~~~~~~--------------~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 
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5.10 WRITE DRIVE PARAME'IERS 

This oammand informs the 712 of the disk drive's physical 
characteristics. No default values are assuned, but once loaded, 
the parameters renain stored in the 712 non-volatile memory. See 
Section 4.3. 

WRITE DRIVE PARAMETERS 

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

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
06 ~~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~ 
OD ~~~~~~~~~~~~~~~~~~~~~~~~ 
OE 

Of 
o 10 ~ ____________________________________________ ~ 

11 0 

o 
12 r---------------------------------------------~ 
13 0 

14 

15 

16 

17 

18 

19 

Required 
For Execution 

'Dcu _ A_ ~Dtentler 22, 1986 55 

~~~~~~:~ 111111111111111111111 
Returned 
Volue 



5.11 WRITE FORMAT PARAMETERS 

'lliis connnand informs the 712 of the disk drive's redia format. No 
default values are assumed, wt once loaded, the values remain 
stored in the 712 non-volatile nenory. see Section 4.4; Section 
8.1 defines how to change the redia format for individual 
applications. 

WRITE FORMAT PARAMETERS 

00 ffifflfflffl~mmmmmmfflffi~~~~~~~ffiffi~~~~~~ 
01 ~~~~~~~WW~~~~~~~~~~~~~~~ 
02 ~mmmmmffiffiffi~~mwmm~----~~~km~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

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

07 

08 

09 

OA 

OB 

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

OE 

OF 

10 

11 

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

14 

15 

16 

17 

18 

19 

Rev. A. september 22, 1986 

Required 
For Execution 
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~~~~~~:~ 111111111111111111111 
Returned 
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5.12 sroRE FORMAT aEFlGURATIOO 

'!be 712 reads the minimum number of bytes in the Intersector Gap 
(ISG) and Phase Lock Oscillator (PLO) sync fields fran the drive, 
carp1tes fields 1 through 4 and 6, and stores then in a non
volatile RAM. A Read Format Paraneters camand returns the 
carp1ted fields. 

STORE FORMAT CONFIGURATION 

00 ffiffl~~mmfflffi~~~~~~~~~ffifflffiffiffiffi~~~~~ 
01 ~~~~~~WWWW~===m~~~~~WW~~~~~~~ 

02 mm~mm~ffiffi~~mm~~~~~~~~mm~~~~~MU 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~ 
05 ~==~~~~==~-L~~~~ __ ~~~~~~~~~ 
06 

07 

08 ~ ________________ ~~~~ ____________ ~~ 

09 r-----------------~~~~~----------------~ 
M ~--------------~~~~~------------~ 
OB r-----------------~~~~~----------------~ 
OCr---------------~~~------------~ 
ODr---~----._-------?~~~~~~~~~----1 

OF 

10 

11 

12 

13 

14 

15 

16 

t7 

18 

19 

Requtred 
For Execution ~:~~~~:~UL 111111111111111111111 

Returned 
Value 



5.13 READ CCNIRCLLER PARAMETERS 

The 712 returns the current 712 operational parameters to the host 
via the rops; it verifies the IRAM checksum before completing the 
transfer regardless of ADD's status. See Section 4.2. 

READ CONTROLLER PARAMETERS 

00 mffl~mwffifflfflM~~~~~~~~~~~~~~~~ 
01 

02 mmmm~~ffiffi~ttmmrrmm~~=m~~~~mmwm~~~~~~ 

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

05 ~==~--------~------~---i~~~~~~~~ 
06 

07 

08 ffiffiffiffi~~fflffi~~~~~~~mmmw~~~ww~==~illlli~ 

09 ffiffi~~~~~~~~~~~~~~~~mm~~~mm~ 
OA 

DB ffi*ffiffi~~~ffi*ffi*~ffiffi~~mH~~~~~~~~~~~~~ 
DC 

o 
OD mrrmmmmmmmmmmmmmrrmm~~~~~~~mrrmmmmnmnmmnmrnmm~ 
DE 

OF 

11 

12 ~*ffl*ffl~~*ffi*ffi*ffi~~~~Hm~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 
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Returned 
Vclue 
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5.14 READ DRIVE PAlW1ETERS 

'!be 712 returns the disk drive's :tOysical characteristics to the 
host via the IOPB1 it returns the specified drive's actual number 
of sectors per track in Byte om. '!be 712 verifies the !RAM 
checks\ID. before canp1eting the transfer 1 it updates the IOPB 
regardless of AUD's status. See Section 4.3. 

READ DRIVE PARAMETERS 

00 mfflffiffi~~mm~ffiffi~~~~~~~~~~~~~~~ 
01 rw~~~~~~~~=m~~~~~~~~~~ 
02 mnmmmmffiffimffifflffimmmmmrr~~~~~~mm~~~~~~~ 
03 ~~~~~~~~~~~~m&~aw~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~ 
05 ffiW~fflt~~~~~~~~~~~~~~~~~~ 
06 

07 

08 mmmm~~ffiffiffiffi~~~~~~~~~~ffimmm~mm~ 
09 ffiffiffiffi~~mmffiffiffiffiffiffi~~~~~~~~mmmm~~~~ 
~~~~~~~~~~~~~~~~~mw~ 
OB mffimfflfflffi~ffifflffiffi~~ffiM~~~~fflffi~~~~~~~~~ 
oc mm~~ffim~ffiffi~ffiffi~~~~mm~~~~~~~ 
OD ffiffimfflfflffiffiffimfflfflffi~~~~~~~~~~ww~~~mm~~ 
OE 

OF 

10 r---------------------~----------------------J 11 r-____________________ ~O~ ____________________ _J 
12 r-_____________________ O~ ____________________ _J 

13 0 

14 

15 

16 

17 

18 

19 

Required 
For Execution 

'Dal,. lL ~DI::e!li)er 22, 1986 

~:~~~~:~ 111111111111111111111 
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Returned 
Value 



5.15 READ FORMAT PARAMETERS 

The 712 returns the current disk drive's format parameters to the 
host via the Iom1 it verifies the !RAM checkslJn before canpleting 
the transfer, and updates the 10m regardless of AUD's status. See 
section 4.4. 

READ FORMAT PARAMETERS 

00 ffifflfflffi~~~~ffiffiffim~~~~~~ffiffi~fflfflfflffl~~~~ 
01 

02 mmTImmm~ffiffiMffi~mmmm~--~~mm~~~JW~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04~~n"~~~~~======~~~~~~~~ 
05 mmijffimmmF.~~~~mmmmmmrr-~--~~~~~~~~~ 
06 

07 

08 ffiffiffitmffimffi~ffifflffiffi~ffiffimm~~~ffiffimm~~mm~~~~m 
09 ffiffi~mffi~ffiffi~#ffimffi~~~~~~~~~~~~~~~ 
OA ffiffiffiffi~~~mmmmmm~~~~mm~~~mmmmmmmmmm~ 
OBmm~~~mm~~~~~~~~mm~mm~~~~ 
oc ffiffiffiffifflffifflffiffiffiffiffi~~ffim~~~~ffimffim~~mwmwmm~ 

ODmm~~mm~~~~~~~~~~ffim~~~~~ 
OE 

Of' 

10 ffiffiffitmffimffi~ffifflffiffi~ffiffimm~~~~mm~~mm~~~~m 
11 ffiffi~~ffiffi~~mm~~~~~~~mm~~~~~ 
12 ffiffi~fflfflffiffi~ffiffi~ffimmm~~~~im~~~~~~~mw~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 

Rev. A. Sept:eDtler 22, 1986 

Optlonol1y 
~~_1laI Requirecl-

60 

111111111111111111111 
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5.16 REN) DRIVE STA'lUS EXTENDED 

'!be 712 reads the ESDI drive interface's extended status. It 
returns the drive's status in the lO:PS' s Data Address bytes 
regardless of ADD's status (See Table 5-2). ']he drive-specific 
bytes follow the same bit alignment as the stamard Status byte • 

Em 

10 
11 

01 

MSB 
MSB 

.l .2 ~ 

Standard Status High Byte LSB 
Standard Status Low Byte LSB 

TABLE 5-2. EXTENDED IJUVE sm.ms 

READ DRIVE STATUS EXTENDED 

02 ~mrnmm*ffiffiffi~mm~mm~~~~~~mmnmmffi~ffiffi~fflffi~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~==~~~~~~-L~~~ ____ ~~~~~~~~~ 
06 

07 

08 ~ ________________ ~~~~~ ________________ ~ 

09 ~ ________________ ~~~~~~ ______________ ~ 

~ ~--------------~~~~~--------------~ 
DB ~ ________________ ==~~~=-________________ ~ 
OC~------------~~~--------------1 
00 ~---------'r-------~~~~~~~~~~'---~ 
DE 

Of 

10 mmmmmmmm~~~~~~~~~~~mmmm~~mm~ 
11 

o 12 ~ __________________________________________ ~ 

13 

15 

16 

17 

18 

19 

Required 
For Execution 

o 

,;:, 

Optlonclly 
ReQutred- II11I111111I1I1111111 

Returned 
Value 



5.17 SHaV DRIVE <nWlGURATIOO 

'Ihe 712 reads the max cylinder, head, and sector fran the drive and 
displays them in the canp1eted lOPS. It also reads the general 
configuration fran the drive to set up the SSF and &SO bits. 

SHOW DRIVE CONFIGURATION 

00 ffi#fflfflffiffiffiffi~~~~~~~~~~~~ffiffiffiffi~~~~~ 
01 ~~~~~~~~WW~~~~~~~WW~~~~~~~ 

02 ~mm~~~~mm~~~~~~~~~mJWffi~~mffl~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~~~~~~~~~~~~~ 

05 f?~fT~~im~~hFr~1T~~~~~~~~~~ 
06 

07 

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

09 ~mmmm~mmmm~mmrnm~~~~~~~rnmmrnmmrnmmrnmm~~ 

OA ~~~~~~~~~~~~~~~~~~ffim#m~ffimffi#~ 
08 m#~ffi#~~~~~ffiffi~~~~~~~~~~~~~~ 

OC mmffifflmmffifflffifflffifflffifflmffi~~~~~ffifflffiffiffiffiffifflmmmmmffi~ 
00 ~WW~WWWW~WWWW~~~~~~~~~WWllW~WWWW~~ 

OE 

Of 
o 10 ~ ____________________________________________ ~ 

o 11 ~ ____________________________________________ ~ 

o 12 ~ ____________________________________________ ~ 

13 0 

14 

15 

16 

17 

18 

19 

Required 
For Execution 
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Returned 
Value 
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5.18 WRITE mAQ( HEADERS 

'Ibis cxmnand enables the host to write the sector header fields on 
a track (only one track per lOPB). '!be 712 takes the data in the 
header fields fran host memory: four bytes per header; one header 
for each sector on the track. 'lhe 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 ffiffimm~ffiffimm~~ffiffi~~~~~~~ffiffi~~~~~~~ 
01 

02 ~~~~~~mrnmm~~~~~~~~~~~~~ffiffi~ 
03 ~~~~~~~~~~~~~~ew~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~ 
os ~~~~~~~~-L~:L~~ __ ~~~~~~~~~ 
06 

07 

08 ~----------------~~~~r-----------------~ 
09 ~7h~~~~~~~~~~~~~~~~~~~n7~ 
~ ~~~~~~~~~~~~~~~~~~~~~ 

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

00 ~---------,~~77.~~~~bz==za~~~==~~~ 
OE 

or __ _ 
10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

ReQuired 
For Execution 

63 

Returned 
Velue 
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5.19 WRITE 'lRACK FORMAT 

The Write Track Format command directs the 712 to format the drive, 
writing the header of all sectors with the appropriate sector ID. 
'!he data field contains zeros and a valid ECC. '!be Count bytes in 
this comm:md refer to the number of tracks to be formatted. See 
Section 8.3. 

WRITE TRACK FORMAT 

02 mnmm~ffimffiffffimrrmmmmrn~~~~~~mm~~mm~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~%ci~~~~~~~~:L~~ __ ~~~~~~~~~ 
06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
DB ~~~~~~~~~~~~~~~~~~~~~~~ 
DC ~~~~~~~~~~~~~~~~~~~~~ 

00 r-----~----r_------~~~~~============~--~ 
DE 

Of 

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

14 

15 

16 

17 

18 

19 

Required 
For Execution 
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Option811y 
Required 11111111111111111 " II 

Returned 
V8Jue 
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5.20 WRITE HEADER, HEADER VERIFY, D!\TA, AND D!\TA OCC 

'lbis camnand directs the 712 to write a sector header, header 
verify, data, and data occ. ~re are always four bytes in the 
header, rut the other fields vary acoording to the initial 712 
set-up. '!be 712 does not cross head or cylinder boundaries while 
executing this carmmd. 

'!be host must calculate the ECC in all OCC fields since the 712 
does not calculate any ECC fields for this cannand. 

WRITE HEADER. HEADER VERIFY. 
DATA. AND DATA ECC 

00 ffiffi~fflffiffifflffiffi~~fflffi~~~~~~~ffifflffiffl~fflffifflffi~~~ 01 
02 ~mm~~ffiffi~mm~mm~~~~~~~mmmmffiffi~~mffl~ 

04 ~~~~~~~~bf~~~~~~~~~~~~~~ 
05 ~~~~~~~~~~~~ ____ ~~~~~~~~~ 
06 

07 

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

OB ~~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~ 00 ~~~~~~~~~~~~~~~~~~~~~~~ 
OE 

Of 

10._~ __ ~ 11 ~ 
12 ~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 

- - _. "'_-..L_L ___ f'\f'\ , noc 

Returned 
VGlue 



5.21 WRITE DEFECl' MAP 

Write Defect Map is a useful naintenance <XIl11BIld for deoo99ing 
software. '!be 712 uses data fran host memory and writes a 
manufacturer's defect map to the disk. See section 8.5. 

WRITE DEFECT MAP 

00 ffiffifflffl~~ffiffl~fflffi~~~~~~~ffifflffifflffifflffiffl~~~ 
01 ~~WW~~~~WWWW~~~~~~~~~~~~ffi#~~ 

02 ~~mmHmffi#~~mmmm~~~~~~mrnmmwm~ffiffi~~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

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

07 

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

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

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

00 ~--~----~~~~~~~~~~~~~~~7.fi~ 
OE 

Of 

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

12~~~~~ 13~ 
14 

15 

16 

17 

18 

19 

Required 
For Execution 
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Returned 
Ve!ue 
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5.22 READ TRAQ{ HEADERS 

'Ibis camand enables the host to read the sector header fields on a 
track. 'Dle 112 places the data in the header fields in host 
memory: four bytes per header; one header for each sector on the 
track. Section 8.1 defines the data format in each header. 

READ TRACK HEADERS 

00 ffiffi~~~~~ffiffl~~~~~~~mmfflffi~ffiMfflffl~~~ 
01 ~~~~mm~~~~~~~~illW~wm~~mm~~ 
02 ~mm~~~~mm~~~~~~~~mm~ffifflfflffi~~ffiffl~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~~~ __ ~~~~~~~~~ 

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

07 

08 ~ ________________ ~~~~ ________________ ~ 

09 ~~n7.n7.n7~7.n~~~~~~~~~~7.n7.n~~n7.~ 
~ ~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~~ 

OD~~~~~~ OE~ 
OF 

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

12 ___ _ 13 

14 

15 

16 

17 

18 

19 

Rev. A. Septead:)er 22, 1986 

Required 
For ExecuUon 

61 

Returned 
Velue 



5.23 VERIFY MTA 

'lhls cannand verifies the data on the disk. '!be 712 reads the data 
fran the host and the disk si.mlltaneously, and canpares them on a 
bit-by-bit basis. '!he granularity of the mismatch reporting is one 
sector. '!he ending data address does not indicate where a mismatch 
error occurred. 

VERIFY DATA 

00 mfffflffimmffifffflffi~~ffiffi~~~~~~~~~ffiffifflffi~~~~~ 
01 ~~~~~~~~~~~~~~lliw.~~~ 
02 mnmrrmm~ffffi~*mmmmm~~~~~~~~mmmW~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

05 

06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~79r~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~~~ 
OE 

Of 

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

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

14 

15 

16 

17 

18 

19 

Required 
For Execution 
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Optionally 
Required 111111111111111111111 

Returned 
Value 
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5.24 READ HEADER, HEADER VERIFY, DATA, AND DATA EXX 

'Ibis <XtnItBnd directs the 712 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 712 
set-up. '!be 712 talks to };ilysical sectors regardless of the 
interleave factor; it does not cross head or ~linder boundaries. 
See Section 8. 

READ HEADER. HEADER VERIFY. 
DATA. AND DATA ECC 

00 ffiffl~fflffiffiffi~~~ffiffl~~~~~~~fflfflffiffi~fflffi~mm~~ 
01 ~~~~~~~WW~===m~~~ffif~~Wffi~~%ffi~~ 
02 ~~~~~~~mmmW~~~~~~mm~ffiffiffiffi~ffiffifflffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~FT=-~~~~~~~~~~ 

05 ~~~~~~~~-L~~~~ __ ~~~~~~~~~ 
06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 

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

OA ~~~~~~~~~~~~~~~~~~~~~~~ 

OB ~~~~~~~~~~~~~~~~~~~~~~ 
oc ~~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~~~~ 
OE 

OF 

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

11.r. __ 12 

13 

14 

15 

16 

17 

18 

19 

Required 
For Execution 
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5.25 READ DEFECl' MAP 

'!be 712 reads the manufacturer's defect map and returns the data to 
memory in the correct bit order. see Section 8.5. 

READ DEFECT MAP 

00 ~~fflffi~fflffl~mffi~~~~~~~~ffiffi~~ffifflffiffi~~~ 01 
02 mmmm~~~~mm~mw~~~~~~mm~~ffiffimm~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~±E~~~~~~~~~~ 

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

07 

08 ~ ________________ ~~~~~ ________________ ~ 

09 ~77,n77.n~77,n77.n~~~~~~n7~7n77.n7~~77.~ 
OA 

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

OD r----------,n7~~~~%C==6:============~7r.~ 
OE 

OF 

10_.!iii •• 11 

12 

13 

14 

15 

16 

17 

16 

19 

RequIred 
For Execution 
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5.26 D~a; 

'lhe 712 executes the on-board self test diagnostics. Do not chain 
this lOPS to another lOPS. It cannot be used in oonjlDlction with 
other IOPSs in the camand queue. 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

011 

OB 

DC 

OD 

OE 

or 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

0 

0 

DIAGNOSTICS 

I COUNT HIGHI 

I HEAD I 

IOATA OR LINK ADDRESS HIGH I 

RequIred OptIonally 
For Execution ~~~~ ReQulretr 
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5.27 ESDI CD1MAND WI'lBDT grpmJS 

'Dle 712 sends the ESDI camnand sp!cified in Bytes 12 and 13 to the 
drive. 

ESDI COMMAND WITHOUT STATUS 

OOmm~~~mm~~~~~~~~~~~~~~~ 
01 fW~~ffiffi~~ww~~mm==~~~~~~~~~~~~ 
02 mm~mmfflffi~~mm~~~~~em~~~~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

os ~~~~~~~~~~~~ ____ ~~~~~~~~~ 
06 

07 

08 r-----------------~~~~~----------------~ 
09 r---------------~~~~~~----------------~ OA r---------------~~~~~~----------~----~ 
OB r---------------~~~~~~----------------~ 
OC r----------------------~~~------------------------~ 
ODr----~------r--------:~~~~~~~~~----4 
OE 

OF 

10 r-------------------------------------------~ 
11 ~~~~~~7.n~~~~~~~~~~~~~~~~ 
12 ~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

IS 

16 

17 

lB 

19 

Requ1red 
For Execution 
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5.28 ESDI <ntMAND wrm STA'lUS 

'!be 712 sends the ESDI camand sp:lcified in Bytes 12 and 13 to the 
drive. '1he 712 reads the ESDI stabls or configuration fran the 
drive and puts it into Bytes 10 and 11. 

ESDI COMMAND WITH STATUS 

00 ~fflffl~~ffiffi~~ffiffi~~~~~~~ffiffi~ffiffi~ffiffi~~~ 
01 ~ww~~~~~~~~~~~~ffifWW~Wffi~~ffiffi~~ 
02 ~mm~~~~~mrrmm~~~~~~mmmm~~ffiff~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~~~~~~~~~~~~~ 

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

07 

08 ~ ________________ ~~~~~ ________________ ~ 

09 ~ ________________ ~~~~~~ ______________ ~ 

OA ~ ________ ~ ______ ~~~~~~ ______________ ~ 

OB ~ ________________ ==~~~=-________________ ~ 
oc ~ ______________ ~~~ ______________ ~ 

00 r---~----ir------~~~~~~~~~~----l 
OE 

OF 

10mm~~mm~~~~~~~~~~mm~mmmm~~ 
11 ~~~~~~~~~~~~~~~~~~~~~~~ 
12 ~~~~~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

RequIred 
For ExecutIon 
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6.0 GmERAL 

'!he Error SUnlnary (ERRS) bit, Fatal Error (FERa) bit, and 
CClnpletion Code represent the 712' s status after executing a 
camand. FERR indicates the transfer failed and the 712 requires a 
Controller Reset before continuing. ERRS only affects the specific 
10m and may be tested in lieu of checking the CClnpletion Code I the 
712 does not require a Controller Reset before continuing. 'lhe 
CClnpletion Code informs software that the 712 successfully 
canpleted a canmand, failed to canplete a oanmand, or encountered 
and corrected a problem with one of several internal recovery 
procedures. 

6.1 'lHE cmPLETIOO COOE 

6.1.1 

'!he 712 posts a CClnpletion Code in lOPS Byte 1 (Status Byte 1) I a 
CClnpletion Code is only valid if nc:m: is set. Table 6-2 lists the 
Coopletion Codes (all codes not listed in the table are reserved). 
'!be following subsections describe these codes, along with any 
required corrective action. 

Coopletion ,CQge COnvention 

CClnpletion . Codes follow a convention that indicates the action 
required by either the software driver or manual intervention. 'lhe 
byte's upper nibble is the recovery code, and the lower nibble is 
the actual error code. 

RECXNERY .aI)£ 

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. RE<VJERY <mE 
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6.1.1 Coop1etion .CQQe COnvention (continued) 

AC1'IOO 

No Action / Status Only 

Non-retryable Programming 
Errors 

Successfully Recovered 
Soft Errors 

Hard Errors/Retry 

Hard Errors - Rese~try 

.aD (HEX) 

00 
01 

10 
11 
12 
13 
14 
15-1B 
1C 
lD 
IE 
IF 
20 
21 
22 

30 
31 
32 
33 

40 
41 
42 
43 
44 
45 
46 
48 
49 
4A 
4B 
4C 

60 
61 
62 
64 
65 
66 
67 
68 
69 
6A 
6B 
6C 

Successful Completion 
Set Format Fields 5/5A Only 

Illegal Cylinder Address 
Illegal Head Address 
Illegal sector Address 
COunt Zero 
Unirrplemented 712 Coou:nand 
Illegal Field Lengths 1-7 
Illegal Scatter/Gather Length 
Not Enough Sectors/Track 
Next lOPS Alignment Error 
Scatter/Gather Addr. Alignment 
Scatter/Gather With Auto ECC 
Illegal Black Hole Address 
Illegal Field 12 Length 

Soft ECC Corrected 
ECC Ignored 
Auto Seek Retry Recovered 
Soft Retry Recovered 

Hard Data ECC 
Header Not Found 
Drive Not Ready 
Operation Timeout 
VMErMA Timeout 
Disk Sequencer Error 
FIFO Parity Error 
Header ECC Error 
Read Verify 
Fatal VMEI:MA Error 
VMEbus Error 
Interface Parity Error 

Drive Faulted/Write Fault 
Header Error/Cylinder 
Header Error/Head 
seek Error 
Miscellaneous Attention High 
Coounand not Cbmplete 
Drive Interface Fault 
Write Gate With Track Offset 
Unimplemented Drive Ccmnand . 
Vender-unique Status Avail. 
Coounand Data Parity Fault 
Drive Power Fault 

TABLE 6-2. SUMMARY OF <XJ.iPLETIOO ODES 
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.1.1 Coopletion ~ COnyention (continued) 

ACI'IOO .WE (HEX) DESCRIP;l'ICE 

Fatal Hardware Errors 70 lllegal Sector Size 
71 Firmware Failure 

Miscellaneous Errors 80 Soft ECC 
81 !RAM Clecksum Failure 

Requires Manual Intervention 90 Write-protect Error 

TABLE 6-2. SOMMARY OF <rJIPLE'rIOO <DES (continued) 

6.1.2 COmpletion ~ Descriptions 

6.1.2.1 No Action / Status Only 

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

<mE(H} 

00 

01 

DESCRIPrIOO 

BUamSFUL <:nn'LETIOO - Not an error; indicates the 
carmand is canplete and the IO:PS may be renoved fran 
the queue. 

SET FORMAT FIELOO S AND SA cm,y - Junper JE 1-2 is 
removed; therefore only Fields S and SA were set with 
this Write Format Parcmeters canmand. 

6.1.2.2 Non-retryable Programming Errors 

This group of errors usually occurs while debugging drivers; they 
should not occur in a normal operating systen environment. 

(IDE (H) 

10 n,I,Fr.:AI" CYLINDER ADOOESS - Host software sI;ecified a 
c.ylinder address greater than the maximum c.ylipder 
number sI;ecified in the last Set Drive Parameters 
carmand for this drive. Correct the c.ylinder address, 
and retry the lOPS oI;eration. 
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6.1.2.2 Noo-retryab1e Progranming Errors (continued) 

rmE(H) 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1A 

1B 

Ie 

1D 

IE 

DEjSCRIPrICJJ 

TT.T.Ttr&, HEAD ADImSS - Host software specified a head 
address greater than the maximllll head address specified 
in the last Set Drive Parameters cxmnand for this 
drive. 

U.T·roAL SECl'OR ADDRESS - Host software specified a 
sector address greater than the maximum sector number 
specified in the last Set Drive Par aneters oanmand for 
this drive. 

CClJN1' ZERO - Host software issued the 712 an lOPS that 
required a count, blt the count was zero. Read, Write, 
and Format commands require a valid count. 

UNIMR.E%omNTED a::NIR<LLER c:x:MM.AND - 'Ibis error occurs 
on all reserved 712 commands. 

TTJeroAL FIELD LJH;'m 1 - See Section 8.3.3.!. 

TTJeroAL FIELD LJH;'m 2 - See Section 8.3.3.2. 

TTJ/mAL FIELD LJH;'m 5 / 5 ALTERNATE - See Section 
8.3.3.5. 

TT.T.fGAI., SC'ATTEP/GA'mER LFN;'m - 'Ibe linked list 
specified a number of words to transfer that does not 
agree with the amount of data contained in the 
requested number of sectors for transfer. 

lCl' ENXJGH SECTORS PER '!RACK - 'Ibe format routine was 
unable to format since too few sectors were actually 
available on the track. 

NEXT lOPS ALIGNMENT ERROR - '!be Next IOPB Address did 
not start on a 16-bi t boundaxy; the 712 does not 
execute the NIOPS. 
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6.1.2.2 Non-re~able Programming Errors (continued) 

qDECH) 

IF 

20 

21 

22 

SCATTER/GMBER ADI:RESS ALIGtHNl' ERROR A 
scatter/Gather address started on a byte boundary. 

SCATTER/GA'lBER WI'lH AI.J'ID ECC ER.R(Jt - A scatter/Gather 
operation resulted in a correctable ECC error. Due to 
Scatter/Gather boundaries, the 712 did not autanatic
ally correct the error, rut reverted to ECC Mode o. 
TTJ.Fr&,. BLACK HOLE ~S - During a Black Hole 
Transfer, the data address did not start on a word 
boundary when the 712 was in Word mode, or it did not 
start on a longword boundary when the 712 was in 
Longword mode. 

TT.T.EX;AL FIELD 12 ~'lH - See Section 8.3.3.8. 

6.1.2.3 SUccessfully Recovered Soft Errors 

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

(XJ)ECH) 

30 

31 

32 

33 

DESCRIPTICIi 

SCFr ECC Q)~ - '!he 712 detected and corrected 
ore or more ECC errors, wring a disk read, in ECC Mode 
2. 

ECC ERROR lGOORED - '!he 712 detected an ECC error, 
during a Read camnand, in ECC Mode 1. 

AU'ID SEEK RE'lRY REXlJIJERID - 'Ibis is a soft error. 'lhe 
712 canpleted the transfer successfully rut, during the 
transfer, it had to reset the drive to recover fran an 
error. 

SCFr RE'lRY REXlJIJERID - 'lhe 712 encountered an error 
while executing this canmand. A re~ due to RBC being 
set or a zero latency read was successful. 
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6.1.2.4 Hard Errors/Retry 

These errors indicate the transfer failed; retry the operation. If 
several retries fail, manual intervention is required or the 
operating systen may crash. 

crnE(Hl 

40 

41 

42 

43 

44 

45 

46 

48 

DESCRlP'l'IOO 

BARD DATA ECC ERroR - '!he 712 detected a hard data ECC 
error in the data field (longer than 11 bits) during a 
Read canmmd. Retry the previous Read operation. 

HEADER WI' FOOND - The 712 cannot find the requested 
sector. '!he controller searches for a match for at 
least one disk revolution plus five sectors to locate 
the header. See Section 9.3.2. 

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

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

to the 712. 

OPERATION TIMEClJT - The 712 did not complete the lOPS 
within a two second tineout ~riod. 

VMEIJIIA TIMEClJT - '!he IJ.iA controller did not complete 
within its tineout. Ore reason could be that nenory 
did not respond in tine. 

DISK S~CER ERroR - '!he disk sequencer did not 
complete its task within the allotted tine limit. '!be 
712 cannot send or receive the appropriate signals fram 
the selected drive. causes include: 

o Drive is not conrected. 
o Dnpro~r or defective cabling. 
o Unformatted drive. 
o Interface fault (detected by the 712) 

FIFO PARITY - The transfer failed; the 712 detected a 
FIFO parity error. 

HEADER ECC ERROR - The 712 found a header match, but 
the Header ECC did not compare. 
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6.1.2.4 Bard Errors/Retry (oontinued) 

Q]lE(H) 

49 

4A 

4B 

4C 

DESOUPTICIi 

READ VERIFY - '!be data read fran the disk did not 
match the data read fran memory. 

FATAL VMEIJt1A ERRlR - '!be VMED1A stq>p!d for no 
apparent reason. '!be count nor the address overflowed, 
and there was no bus error. 

VMEBUS ~ - '!be VME BERR* signal was asserted while 
the 712 was tus master (see the VMEbus Specification 
Manual) • 

INTERFKE PARITY ~ - '!be 712 detected a parity 
error on the data camdng fran the drive. 

6.1.2.5 Hard Errors - Rese~try 

'!his group of errors indicate the transfer failed. SOftware should 
issue a Drive Reset canmand to the drive in use before retrying the 
operation. 

Q]lECB) 

60 

61 

62 

64 

65 

66 

DfiSOUPTICIJ 

IIUVE FADLTED / WRITE FADLT - '!be selected drive is 
faulted. Issue a Drive Reset. If the fault persists, 
you must intervene. 

HEADER ERlOV'CYLINDER - '!be cylinder address did not 
match during a sector search. Check the cylinder 
address and retry the operation. 

HEADER ERRCIVBEAD - '!be bead address did not match 
during a sector search. 

SEEK ERRlR - '!be disk drive reported a seek error. 

MISCELI.IlBlJS ATTENl'ION BIGI - '!be drive asserted 
Attention Bigh during the transfer. '!be 712 did 
not de<X>de the drive status. Issue a read parameters 
camand with subfunction BO, and de<X>de the drive 
status. 

CXJoDP.ND WT <:XJtU:LETE - '!be drive deasserted 
Camand Ccuplete. Issue a Drive Reset, and retry 
the carmmd. 
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6.1.2.5 Hard Errors - Reset/Retry (continued) 

aDECH) 

67 

68 

69 

6A 

6B 

6C 

DESCR:IPl'IOO 

DRIVE INl'ERFACE FAULT - '!be 712 decoded a drive 
interface fault on the drive's status lines. Issue 
a Drive Reset and retry the camnand. If the error 
persists, you must intervene. 

WRITE GATE WI'lH TRACK OFFSET FAULT - '!he 712 decoded 
a Write Gate with track offset fault on the drive's 
status lines. Issue a Drive Reset and retry 
the camnan.d. 

tJN:IMfLElt1ENr DRIVE cn1MAND - '!be drive does not 
support the last cammand issued. 

VENDOR-UNIQUE Sl'A'lUS AVAlI..ABLE - Vendor-unique error. 
Issue a Read Drive Status camnan.d (see your drive 
manual for specific error information). 

cn1MAND D1\TA PARITY FAULT - '!be disk drive detected 
a parity error in the cannand data. Issue a Drive 
Reset and retry the camnand. 

DRIVE PCWER FAULT - '!be drive issued a P<:Mer-on/Reset 
fault. Read the drive status and reconfigure the 
drive. If the error persists, you must intervene. 

6.1.2.6 Fatal Hardware Errors 

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

aDElH) 

70 

71 

DESCRIPrI(!\l 

UJ.EX;AL SECI'OR SIZE - '!be disk drive's sector size is 
not large enough to hold the header, data, and 
specified field lengths. 

FIRftfiARE FAlLURE - Flag settings or counter values are 
inconsistent with the firnware routines being executed. 
Docunent the conditions and call Xylogics. 
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6.1.2.7 Miscellaneous Errors 

WElH) 

80 

81 

DESCRIPl'ICIi 

SCFl' EXX: ERKlR - '!be 712 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. 

IRAM CliEXl(SJM FAlLURE - '!be calculated checks\lll fran 
the IRAM and its stored value did not match during the 
Self Test or read paraneters cxmnand.'!be parameters 
that are in error are not necessarily in the parameters 
read by this IOPB~ they may be elsewhere in the IRAM. 
Recheck all the prograrmn:lbl.e paraneters. Any write 
paraneters cannand resets the checks\lll, and any 
subsequent read parameters will be error free. A soft 
bit in the IRAM, static, or probing the board with the 
power on can cause this error. See Section 6.6. 

6.1.2.8 Requires Manual Intervention 

'!be write-protect error requires you to manually remove the 
write-protection. 

lXDfjlH) 

90 

DFSCRIPl'IOO 

WRITE-~ ERRm - A catmand that writes to the 
disk (e.g., Write, Format, Write Track Headers) is 
issued, oot the drive is write-protected. 

6.2 ERlOS AND ZERO I.A.'rmCY RE'.Am 

If a disk error occurs during a zero latency read, the 712 may 
retry the operation as it finishes the cxmnand. '!be 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 caoplete and without error. 

'!be 712 updates the lOPS with the last error it encounters~ it may 
overwrite previous soft errors with a new soft error status or a 
hard error status. 
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6.4 ERROR OORRECrlON OODE 

6.4.1 

6.4.2 

6.4.3 

Most ECC algorithms require retrying the operation at least once 
before attanpting the correction. When RBC is set, the 712 
automatically retries the operation once before appiying the 
correction algorithm. 

Error Correction .Q:!de - .MQQe il. 

When utilizing Mode 0, use the following procedure to correct a 
soft ECC error. The 712 provides a pattern and offset for the 
correction process. 

1. Reserve 32-bits of storage for the shifted ECC pattern, and 
initialize them to zero. Take the ECC Pattern word fran the 
lOPS and put it in the lowest 16 bits of the reserved space. 

2. Get the offset fran the lOPS and decrerrent by one. '!his 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). The result is the word offset into the 
bad sector. Adding this offset to the starting memory address 
of the sector in error creates a pointer to the first word to 
be cor rected. 

5. Exclusive-OR the two Memory words at the pointer and the two 
Pattern words generated in step 1. 

Error Correction .Q:!de - ~ 1 

The 712 does not correct any detected errors in Mode 1. After 
canpleting the operation, it posts a Ccmpletion Code indicating 
that at least one ECC error occurred during the transfer. 

Error Correction .Q:!de -~ .2. 

The 712 autanatically corrects a soft ECC error in this mode. '!be 
712 determines the pattern and offset, canpletes the J:tt1A, and goes 
to host nemory to fetch the data in error; it corrects the data, 
and returns it to memory. 
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6.5 FATAL ERRCR ODES 

If a fatal error occurs, the 712 sets FERR in the Status Register 
and posts the error code in the Fatal Error Register. ('!be 
following error codes appear only in the Fatal Error Register.) 
'!be only way to clear a fatal error is by issuing a Controller 
Reset (~). 

El 

E2 

E3 

E4 

E5 

E6 

Dm<::RIPl'IOO 

!RAM <mx:xsuM FAILURE - '!be !RAM checksllll did not match 
the eX};:ected checksllll following bus initialization. 

!RAM SELF TEST FAILURE - '!be 712 writes the !RAM with an 
increm:mting data pattern then reads it with a 
decrementing pattern. An error indicates a bad IRAM. 

EPRCJo1 <mx:xsuM FAILURE - At power-up, the EPRCM checksllll 
did not match the IRAM checksllIl. Either the EPRCJtt is 
degraded, or the !RAM changed during power-down. 

MAINl'ENANCE TEST 3 FAILURE - 'lhe 712 writes the Writable 
COOtrol Store in the OOKCEL with an incrementing data 
pattern then reads it with a decrementing pattern. An 
error indicates a bad OOKCEL. 

MAINl'ENANCE TEST 4 FAILURE - '!be 712 shifts a pattern of 
o 's and l' s through the Header Shift Register (HSR). An 
error indicates a bad HSR. 

MAINl'ENANCE TEST 5 FAlLURE - '!be 712 writes the VMEJ:l-tA 
Registers and then reads them. An error indicates a bad 
VMEDtA. 

MAINl'ENANCE TEST 6 FAILURE - '!bere is a problem with the 
REX;CE[, chip. 

MAINl'ENANCE TEST 7 FAILURE - '!be FIFO parity circuit 
failed its diagnostic. 

E8 MAINl'ENANCE TEST 8 FAILURE - '!be 712 fills the Disk FIFO 
with sequential data and then reads it. An error 
indicates a problem with the OOKCEL or FIFO. 

FO lOPS ClIECXSOM MIS<XJtIPARE - '!be generated checksum did 
not match the appended checksum. 'lhis error can only 
occur while lOPS checksum feature is active. ICS is 
controlled via controller parcmeters. See Section 8.15. 
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6.5 FATAL ERRCR CXDES (continued) 

.aD DFBCRIPl'ICJi 

Fl lOPS IJttA FATAL - '!be 712 did not canplete the IJ.fA within 
the prescribed timeout period. '!be memory could be 
defective or not present; the 712 may not have been able 
to beoane bus master. 

F2 lOPS ADmESS ALIGNMENT ERROR - '!be lOPS address did not 
start on a l6-bit boundary. <llange the address of the 
lOPS and retry. 

F3 FJRrttlARE ERROR - Flag settings or counter values are 
inconsistent with the fiomware routines being executed; 
the lOPS cannot D1A the appropriate error status. '!he 
712' s state is indeterminate; you must issue a Controller 
Reset. 

F5 n.T.FGAI, MAINrmANCE KIDE TEST NUMBER - '!be camnand is 
invalid, or the Maintenance mode jumper is not in. 

F6 ACFAIL M3SERI'ED - '!be VMEbus signal ACFAIL is asserted, 
causing the 712 to stop. Correct the problem asserting 
ACFAIL and then reset the 712. 

6.6 !RAM am<l<SUM 

Each tine the 712 executes a read parameters camnand, it canpa.res a 
generated checksum with the stored checks\E\. 'Ibis checksum 
encanpasses the area that contains all the parameters, not just the 
ones being read. When this error occurs, the checksllllS did not 
match; rewrite or check all the parameters. Any write parameters 
camnand generates and stores a new checksum. 
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SEC'.l'I(B 7: A 'lt7ltIUAL IN l'ROOR.MM]lr; 'lBB 712 

7.0 GENERAL 

'!his section describes prograrmning the 712 for basic use. 'Ibis 
tutorial progrcmning procedure begins with a single R)P lOPS and 
progresses to normal Read and Write canmands. Each section builds 
on the previous section's information. (In the Sent:/Returned 
portion of each sample lOPS, the x represents an indeter:minate 
value that depends on the external comi tions. ) 

7.1 K> OPERATIOO (OOP) 

'!he K>P carmmd allows you to becane familiar wi th the 712 
progrcmning interface. 

NOP 

oomm~~~mm~ffiffi~~~~~~ffiffl~~~~~~ 
01 ~~~~~mm~~~mmmm~~~~~mm~ 

05 r===~~~~~~~==-L~--~~~~~~~~ 
06 

07 

08r---------------~~~~~--------------~ 
09 r----------------E~~~~--------------~ 
~ r-------------~~~~~--------------~ 
08 r---------~-----=~~~=---------------~ 
oc r----------------r~~.---------------~ 
oDj---~--~r_-----i~~~~~~~~r---1 
DE b;:::~m:---:

or ~~a-=~ 

10~----------~~~~~~~~----------~ 
11 ~----------~~~~~~~------------~ 
12 r---:::~~~===J 13~ 
14 

15 

18 

19 

FIGURE 7-1. SMPLE:tO? IOPB 
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Returned 
Value 

iEt![ RE;T!,!RNEI2 
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 00 

00 00 

00 00 

00 00 

00 00 



7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.1.5 

\ 

Allocating MemoIY .f.Qx: .an .mm 
First, allocate space in host nenory to store the lOPS. 'lhis 
allocation is a function of the operating systen or the program 
that is currently executing. Next, set up the lOPS to execute a 
simple NJP command. 

Point ~ 1ll .tQ ~ .mm 
The lOPB is naY in host nenory. Point the 712 to the lOPS by 
loading the lOPB address and address modifier into the appropriate 
712 registers. Make sure the address carpmsates for any memory 
mapping that may be done between virtual and physical addressing in 
your system. The 712 looks for the lOPB at the physical address to 
which the registers point. 

Starting ~ Operation 

'!be 712 now points to the lOPB in host memory. Writing the AIO bit 
in the CSR directs the 712 to process the lOPB. 

ill Operation 

At this point, the 712 performs the follOWing functions: 

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

Command Compietion 

Software has been polling RIO (since interrupts are not enabled 
[Interrupt Level = 0]). Software knows that the 712 sets RIO when 
it is done. Software should get the a:>mpleted lOPB's address fran 
the registers, and then clear RIO. 'Ibis completes the OOP corrunand. 

Do not poll the I:lCNE bit in the lOPB. The 712 sets I:lCNE 
while the rest of the lOPB is still updating. 
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7.1.6 Returned Values 

IXl'm is set in the returned lOPB. Status Byte 2 reflects the 
status of Disk Drive o. Status Byte 3 reflects the 712 I S internal. 
status. 

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

7.2 READ a:NmCLLER PARAME'lERS 

Next, implenent a Read Paraneters camnand with a Controller 
Paraneters subfunction (See Section 4.2). 'Ibis ccmnand returns 
several controller parameters in the returned lOPS. 

READ CONTROLLER PARAMETERS 

~='fT1IT~~nb~~rr.:;~:;Y;~~b~~~~~~d~ RETURNEP 
00 ~ ~ 

01 fW~~~~ffilliWlli~~~~~~fW~~mm~~~~ 00 00 
~ 00 ~ 
mm~~ffiffimffi~mmmm~~~~~~~~~~mmffii~ 00 ~ 

03 ~~~~~~~~~~~~~~~~~~~~ ~ 00 00 

~ 00 00 

~ 00 00 

07 00 00 

~ 00 ~ 

~ 00 ~ 

OA 04 ~ 

~ 00 ~ 

DC 00 02 

00 00 00 

DE 00 12 

OF 00 00 

10 00 21 

II 00 51 

12 00 01 

13 00 01 

14 00 00 

IS 00 00 

16 

17 

18 

19 

FIGlRE 7-2. SAMPLE READ ~ PA1W1ETERS IOPB 

Rev. Al. December 1, 1986 89 

00 00 

00 00 
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7.2.1 

7.2.2 

7.2.3 

Execute .t.be .lQBl 

Set up the lOPB in host memory i point the 712 to the lOPB. Set AlO 
and the 712 executes this lOPB. 

ill ~ration 

'llle controller operation changes slighUy from the example in 
Section 7.1.4. 

The 712 performs the Read Controller Parameters operation instead 
of the OOP. '!he controller gets the parameters from its internal 
store, and puts them in the proper lOPB locations. '!he 712 fully 
updates the lOPB, including the returned values. 

While reading the controller parameters, the 712 calculates a new 
internal RAM (!RAM) checksll1l and compares it to the previous value. 
The 712 returns the appropriate CQnpletion Code if the values do 
not match. 

~ Returned .I.Om 

'1be values in the returned lOPB descr ibe the last setting of the 
software-programnable parameters. Determine if each value works 
for your application. After making any necessa~ changes, write 
the parameters back to the 712. 

Specific bytes have knom values. The Controller 'lYJ?e byte 
contains a l2Hi the PRO-l Part Number byte contains 2lH and SlH. 
See Section 4.2 for more information. 

7.3 WRITE a::N1RCLLER PARAMETERS 

Next, write the controller parameters. Xylogics reCOlIlIrends reading 
the current parameters, modifying the ones in question, and then 
writing them back to the 712. 'Ibis method allows you to change 
only those paraneters that affect your system. 
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7.3 WRITE a:NlRCLLER PARAMETERS (continued) 

7.3.1 

WRITE CONTROLLER PARAMETERS 

os r===~------~~----------~~~~~~~~ 
06 

07 

08~~~~~~~~~~~az~~~~~~~~~ 

09 ~~~~~~~~~~~~~~~~~~c=~~ 

~ ~~~~~~~~~~~~~~~~~~~~~ 
08fU~~~~~~~~~~~~~~~~~~~~ 

oc r----------------=~====~--------------~ 
00 r---------------~~~~~~------------~ 
OE 

Of 

10 r--------------F.~~~~~~~----------~ 
II r-------------~==~~~~~~----------~ 
12 r----------------.~~~~r_------------~ 
13 

14 

15 

16 

17 

18 

19 

Returned 
Value 

mrr RETURNEP 
os 45 

00 00 

00 XX 

00 XX 

00 00 

00 00 

00 00 

00 00 

48 48 

00 00 

oc oc 
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 

FlamE 7-3. SAMPLE WRITE <XN.IRCLLER PA1W1ETERS lOPS 

ill <&eration 

'!be 712 executes the lOPS 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. It also calculates a new 
checksum in the !RAM and stores it for use in the next reading of 
any parameters. 
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7.4 RFAD/WRITE DRIVE PARAMETERS 

7.4.1 

The Drive Parameters conmands allow you to configure the 712 to 
your drive's size and parameters. Section 4.3 describes the size 
and configuration variables that may be modified with these 
commands. '!be operation is similar to oontroller parameters. 

WRITE DRIVE PARAMETERS 

00 IloURfFII'FI'~IftftI:I:M 

01 ~.uu.w~ 

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

05~~~~~~~~~~~~~~~~~~~~~ 
06 

07 

08~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~ 
M ~~~~~~~~~~~~~~~~~~~~ 
OB~~~~~~~~~~~~~~~~~~~~~ 
oc~~~~~~~~~~~~~~~~~~~ 
OD~~~~~~~~~~~~~~~~~~~~ 
OE ~~W'~""" 
OF ~=a.......:_ 

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

14 

15 

16 

17 

~ RequIred liiiil~ill!i!ilii.1m~~r.n~ Optionally 111111111111111111111 Returned ~ For ExecutIon }il1;;;;!;il!'!;i;;';;'l,~r;,~,,!! RequIred ..................... Value 

FlGORE 7-4. SAMPLE WRITE DRIVE PARAMETERS IOPB 

ill ,"ration 

mIT 
05 

00 

00 

00 

80 

00 

01 

66 

1£ 

00 

36 

03 

04 

If 

20 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

BETUBNEt! 
45 

00 

xx 
xx 
80 

00 

01 

66 

IE 

00 

36 

03 

04 

If 

20 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

On a Write Drive Parameters command, the 712 performs an operation 
similar to that of controller parameters. The Read ~ive 
Parameters function differs in that the 712 returns the number of 
{ilysical sectors on a hard-sectored drive. 
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7.4.1 1ll ~ration (continued) 

'llle 712 selects the disk drive S{:ecified in the Unit bits. It 
tines the interval between index pulses and, using this tine value, 
counts the mnnber of drive-generated sector pulses. '1he 712 p.1ts 
this count into Byte E of the lOPS. '!his count is the number of 
sectors per track. 

7.5 READ/WRITE FORMAT PARAMETERS 

The format parameters are handled similarly to the controller and 
drive parameters. Use extra caution when roodifying the format 
parameters as inproper selection may cause data corruption and/or 
unreliable operation. 1h.e data field size is the only parameter 
Xylogics recannends dlanging. 

READ FORMAT PARAMETERS 

tlTrc='IT1hm~nb~ffi?rn~~'777m~""';""""'~~,J,."777d &tIT RETURNED 
00 ~ ~ 

01 00 00 

~ 00 ~ 

~ 00 ~ 

04 II 81 

~ 00 00 

06 01 01 

~ " " 
08 00 01 

~ 00 ~ 

~ 00 II 

08 00 14 

oc 00 ~ 

00 00 00 

M 00 00 

~ 00 00 

10 00 ~ 

11 00 03 

12 00 04 

13 00 00 

14 00 00 

IS 00 00 

16 00 00 

17 00 00 

18 00 ·00 

19 00 00 

Returned 
Value 

FIGURE 7-5. SAMPLE RFAD FORMAT PARAMETERS IOPB 
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7.5.1 

7.5.2 

7.5.3 

7.5.4 

Execute .tbe .Iom ld.tb Interrijpts 

To build on 712 functionality, enable interrupts for this example 
by specifying an interrupt level and vector. 

11.2. <aration 

'!he 712 performs the operation almost identically to the example in 
Sections 7.2.2 and 7.3.1, rut with two additional steps. It makes 
sure the new format parameters are within the valid ranges. After 
the 712 sets RIO, it performs an interrupt sequence. 

Cgrmand ~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. 

The ISR reads the address of the oampleted lOPS from the registers, 
and clears RIO. 'lhis oampletes the Read/Write Format Parameters 
operation. 

Returned Values 

Figure 7-5 illustrates the read portion of this subsection. The 
712 returns the data for which it was last prograIllI'led. The sector 
size is set to 512 (200H)and the alternate sector size is set to 
1024 (400H). The other fields are all set to the reconmended 
values. 

7.6 FORMAT A 'mACK 

Up to this point we have been initializing the 712. Initialization 
informs the 712 of the drive size, and parameters it requires 
before it can properly function. Now, let's format one track of 
the drive. '!he. 712 can only execute Read and Write c:omnands on a 
formatted track. (~ically, formatting is done only once in the 
lifetine of the media.) 
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7.6 F01It1AT A '.lW.CK (continued) 

7.6.1 

WRITE TRACK FORMAT 

OSf=~~~~~~~~~--~~~~~~~~~ 
06 

07 

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

OD r---~----'-------~~~~~~~====~--~ 
OE 

Of 

10 r-----------~~~~~~~~L-----------J 
11 ~----------~~~~~~~------------~ 
12 ~~~~~:::::j 13~ 

14 

IS 

16 

17 

18 

19 

~ Required I~~~~~if~~ Optionally 111111111111111111111 Returned 
For Execution }!~\'"i;im"",P,fJ Required ..................... Value 

FIGllRE 7-6. SAMPLE WRITE 'DWX FOmtAT IOPB 

1ll 'Bration 

mIT RH!.!RHEQ 
07 47 

00 00 

00 xx 
00 xx 
11 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 

1he Format canmand is the first canmand in this tutorial that 
transfers data fran the controller to the disk. '!he 712 operation 
for data transfer CCIIIlmlds differs greatly fran initialization 
camnands. 
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7.6.1 ill Qperation (oontinued) 

To format a track: 

1. '!he 712 still clears AIOP, sets BUSY, and reads the IOPB fran 
memory. '!he next step occurs after the IOPB is in the 712. 

2. '!he '112 deoodes the function, and determines if a seek is 
required. All Write, Read, Write Extended, and Read Extended 
functions require the drive to seek to the corrananded cylinder. 
Format is a Write Extended function; it requires the drive to 
seek. '!he 712 issues a seek to the drive by sending it the 
oammanded cylinder number. 

3. The 712 waits for the drive to complete the seek; the drive 
indicates it's done by returning cammand oamplete. 

4. When the drive is on-cylinder, the 712 determines if the 
current physical sector oount for that drive is valid. If the 
oount is not valid, it repeats the steps in Section 7.4.1 to 
determine the actual physical sector. The 712 proceeds to Step 
5 when the count is valid. 

5. '!he 712 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. '!he 712 repeats Step 5 for each sector on the track, except it 
uses sector pulse instead of index pulse to start the 
operation. 

7. '!he 712 updates the IOPB with the ending values, and 
canpletesthe carnmand. 

7.7 READ TRACK HEADERS 

Now that the track is formatted, read the headers back and verify 
they are correct. 'Ibis command requires a data buffer; allocate 
space in host memory just as you did for the IOPB. '!he buffer 
length must be four bytes (per sector) tines the number of sectors 
per track. ('!he Read Drive Parameters conunand will give you the 
number of sectors per track.) Make sure software passes the 712 
the physical buffer address, not the virtual address. 
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. 
7.7 READ TRACK HEADERS (continued) 

7.7.1 

READ TRACK HEADERS 

OO~_~DB~. o I Jlll1lll¥I 
02 mrrmmmm~ffiffi~mmmmmP~~~~~mm~~~~~~~ 

03~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~ __ ~~~~~~~~~ 

05~~~~7.:~~~~==LL~~~~~~~~~~ 
06 

07 

08 r-----------------~~~~--------------~ 
09 ~~~n7.n7n77.n7.n~~~~~~7.n7.n7.n~~~~~ 
M ~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~ 

00r---~----~~~~~~~~~~~~~~n7.~ 
DE 

OF 

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

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

14 

15 

16 

17 

19 

RequIred 
For El<eculton 

Returned 
Velue 

FIGURE 7-7. SAMPLE READ 'mACK HEADERS IOPB 

ill. Q;leration 

gm R([!,!RNEI:! 
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 0(1 

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 

'l1le 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 712 qeration as follows: 

1. '!he 712 reads the lOPB, issues a seek, and decodes the 
ccmnand identically to the previous examples. 

~_ A.. seDt:aJt)er 22. 1986 



7.7.1 

7.7.2 

112 Q?eration (oontinued) 

2. '!be 712 waits for index fran the drive. 
Plysica1 sector oount to determine if 
oount is not valid, the 712 determines 
Section 7.4.1). 

It tests the 
it is valid. If the 
the actual count (See 

3. After index arrives, the 712 synchronizes itself with the data 
in the header, and reads the data into its on-Ix>ard FIFO. 

4. '!be 712 repeats step 3 for each sector on the track, 
except it waits for the sector pulse instead of index. lJhe 
actual physical sector oount determines the number of sectors 
the 712 transfers into its FIFO. 

5. After the 712 transfers all sector headers into the FIFO, it 
begins the IJotA. '1be oontro11er transfers the data fran the 
FIFO to host memory. 

6. When the 712 canpletes the Il-1A transfer, it places the uJ;rlated 
information into the lOPS, and canp1etes the canmand. 

Verifying ~.Dslt9 

After the 712 canp1etes the transfer, verify the data against what 
is expected. The data should be divided into groups of four bytes 
each. Each group describes a sector header. '!he first sector 
header should be four bytes of 00. '!be seoond 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 00 I 00 I 01 I I 00 I 00 I 00 I 02 I 

FIGURE 7-8. SAMPLE SEClOR HEADERS 

Rev. A. September 22, 1986 98 



XYLCX;lQ; 712 Disk Controller User I s Manual 

7.8 WRITE DATA 

'!he format is valid after verifying the headers. '!his subsection 
describes a Write operation, and the following subsection describes 
reading back the data. Allocate space in host nenory for the 
buffer, and set up a data pattern in this buffer 1 an incrementing 
COlUlt in the buffer will suffice. 

WRITE DATA 

00 mffi~ffiffiffiffi~~~ffim~~~~~~~fflffifflffi~ffiffi~~~~ 
01 

02 ~mm~~ffiffi~rrmmm~=m==mW~~~~mm~~~ 

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

05 

06 

07 

08 ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~ 
DB ~~~~~~~~~~~~~~~~~~~~~~~ 

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

DE 

Of 

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

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

14 

15 

16 

17 

18 

19 

Required 
For Execution 

Im~I.IJ Opttonel1y 111111111111111111111 Returned 
...... >.~fit. ReqUIred Velue 

FlGORE 7-9. SMR.E WRITE MTA lOPS 
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g.rrr g,T!.!RNEtl 
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 

112 <Qration 

1be 712 operation is similar to the previous examples 1 the 
differences are in a.mi.ng data into the FIFO, and writing data to 
the disk. 

'!be 712 starts the II4A fran host memory to the FIFO after 
determining the drive is on-cylinder7 it enables the disk sequencer 
when the FIFO contains one full sector of data. 

'lbe 712 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 p::>int in the sector, 
the 712 writes a new Sync byte, and then the data it read fran 
memory. '!be 712, USing the data to be written, generates and 
appends an ECC on the end of the sector. 

Ccmnand Cgrpletion 

'!be camnand is canplete as soon as the disk sequencer canpletes its 
operation. 'lbe 712 puts the ending values into the internal lOPS, 
and performs an appropriate update. 

7.9 READ MTA 

7.9.1 

. 7.9.2 

'lbe 712 writes the data to the drive on Sector 0, Head 0, and Track 
O. '!his subsection describes reading back the data and verifying 
it. You must allocate a data buffer for the 712 to write the data 
in memory. After allocation, it is a gocx1 idea to fill the buffer 
with a known pattern that differs fran the expected data. 

112 <&eration 

'!be 712 treats this camnand like the previous operations, except in 
the way it reads the data fran the disk, and IJofAs the data fran the 
FIFO. 

'!be 712 enables the disk sequencer as soon as the drive is 
on-cylinder. 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 II4A controller IJ.U\s 
the data fran the FIFO to host memory. 'lbe transfer is done when 
the II4A controller canpletes the D1A. 

Ccmnand OJmiiletion 

'!be 712 canpletes the canm:md when the II4A to memory is ~ete. 
'!be next subsection describes how to verify the data. 
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7.9.2 

7.9.3 

Cmmand QJ&Uetion (continued) 

IA 

18 

Ie 
ID 

Veri(y Data 

READ DATA 

FIQJRE 7-9. SMPLE READ DATA IOPB 

Returned 
Value 

First, make sure the buffer was modified. If it was not modified, 
either an error occurred, or software specified the wrong buffer 
address. Next, caupare the data written with the data read; they 
should match. 
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7 .10 MJLTIPLE SECroR 'mANSFERS 

You can repeat the steps in Sections 7.8 and 7.9 USing a larger 
sector count. '!be 712 crosses head and cylinder boundaries, as 
required, to canplete the required number of sectors. Be sure to 
allocate enough buffer space for the increased sector count. 

7.11 SUMMARY 

'lhis section was an exercise in testing the 712' s functionality in 
your system. 'lhe steps are basically the same when the software 
driver controls the 712. (Operating systems always allocate the 
buffers.) 
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SECl'u. 8: 712 Sl?BCIAL ~ 

8.0 GENERAL 

'lbis section describes how to inplanent the various 712 special 
functions. Each sli>section describes how minor functions inp1ement 
a given major function. 

8.1 MEDIA DEFECl' HANDLIOO 

8.1.1 

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

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

SliWing .A Sector 

Slipping a sector requires using the Read and Write Track Headers 
conmands 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 I 2 I 3 4 I 5 I 6 I 7 Spare 

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

FlamE 8-1. SEClOR SLIP 

8.1.1.1 Sector Slip Procedure 

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

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

3. Conpare each header with the bad sector's header. 
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8.1.1.1 Sector Slip Procedure (continued) 

4. After locating the bad sector, mark it by writing EEH into each 
of the four header bytes (See Figure 8-3). 

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

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

7. write the track headers back to the disk. 

'!be following figures depict 712 headers: 

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

FIGURE 8-2. K>RMAL 712 HEADER 

I Sync I EE EE I EE I EE 

FIGJRE 8-3. 712 HEADER MARKED BAD 

I Sync I DD DD I DD I DD 

FIGURE 8-4. 712 HEADER MARKED SPARE 

I Sync I New Cyl Low I CC I New Cyl High I Head I 

FIGURE 8-5. 712 'mAO{ RfloIAP HEADER 
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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 

Having one or more spares on each track uses a lot of disk space. 

8.1.2 Q71inder SJiEw 
Cylinder sparing is similar to sector slipping, except the spares 
are on the maxiDun head of the cylinder. 

8.1.2.1 Cylinder Sparing Procedure 

1. Determine 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 maxinun 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. 'lhe header 
should contain the head and sector values for the bad sector 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 per cylinder for this drive (cne per head). 
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8.1.2.3 Disadvantages of CYlinder Sparing 

8.1.3 

CYlinder splring is slower than sector slipping. '!he 712 looks for 
the canmanded sector for one revolution plus one sector on the 
original trackl then it switches to max head and looks for another 
revolution plus one sector. 'lhis method takes up to three 
revolutions to transfer one track of information (assuming only one 
bad sector). 

Track RemaQ?ing 

Track remapping allows remapping an entire track to another 
location on the same disk drive: the 712 writes the defective 
track's headers with a code and new disk address for the transfer 
to continue. 

8.1.3.1 Track RemaQ?ing Procedure 

8.1.4 

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

2. Allocate splce for a write track headers buffer. Each header 
has OCCH in the second byte. '!he 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 cannand. (see Figure 8-5.) 

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

Recgrmended Ren!aWing Procedure 

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

8.2 QlAINm; AND KJLTIPLE I/O REtlU&STS 

'!he 712 has two ways of speeding up multiple lam execution. ()}e 

method allows the driver to chain IOPBs together, and then give the 
712 a ~chain. '!he second method allows the driver to add 
IOPBs to the 712' s queue by the same procedure as starting the 
first lam. 
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8.2.1 

8.2.2 

8.2.3 

Olaining 

Each lOPS has a Clain Enable (<lim) bit and a Next lOPS pointer. 
lOPSs can be chained together by setting QJEN and having the Next 
lOPS pointer point to the next 10m to be executed. Each lOPS in 
the chain points to the next, and, in order to stop the chain, <Jim 
is not set in the last lOPS. 

'Ib= Next lOPS Address is the physical address, 
not the virtual address. 

Multiple UQ Requests 

'!he following procedure allows you to add lOPSs to the 712 queue: 

1. AIOP must be clear. If it is not clear, wait; it normally 
clears within 100 microseconds. 

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

3. write the AlO bit. 

112 ~ration 

'!be 712 treats lOPSs the same, regardless of how they \<\lere added to 
the queue. CNerlap seeks, and lOPS reordering function only when 
they are enabled and the 712 is working with a queue or chain of 
lOPBs. 

8.3 FORMATl'Im 

8.3.1 

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

Allocating Spare Sectors 

You must allocate spare sectors at format tine. '!he Write Drive 
Parameters caJllIaIld allows setting the maximum size parameters for 
the drive. kr:i sectors in excess of the drive size parameters are 
marked as spares. For example, a drive with 35 Iilysical sectors is 
specified as having only 34 in the Write Drive Parameters command. 
'!he 712 formats 34 normal sectors and 1 spare sector. 
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8.3.1 

8.3.2 

8.3.3 

Allocating ~ Sectors (continued) 

A separate variable (max sector/last head) specifies the number of 
sectors on max head. 'lhis allows extra spares on max head for use 
with cylinder sparing. Given the above exanple, max head/max 
sector is set to 29. '!he 712 formats the last head of the same 
drive with 29 normal sectors, and 6 spare sectors. 

J 

Specify Sector .DatA .sie 

'!he 712 operates with drives having different sector sizes. Field 
5 in the format parameters camands specifies the standard sector 
size. '!his value must be greater than 255 and less than 4097, and 
have an even number of bytes. Field 5 Alternate specifies an 
alternate sector size. '!be alternate size has the same limitations 
as the standard size. Clearing AFE with a Write Drive Parameters 
camnand selects the standard sector size 1 setting AFE selects the 
alternate sector size. 

Using four drives with different sector sizes will have a 
detrimental effect on the disk subsystan's performance. 
'!he 712 must IOOdify the DSKCEL code each tine it selects a 
disk with a different sector size. 

Specify Sector ~ .sie 

'!his subsection outlines the parameters that affect each of the gap 
sizes. Many of the parameters that affect the gap sizes are 
specifications fran the drive in use. Drives fran different 
manufacturers, and even drives in one manufacturer's line, may have 
very different specifications (See Figure 8-6). 
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8.3.3 Specify Sector ~.size (rontinued) 

• rtG' 'Oft .. 

A" EH"I1.[ 

SE,UtCH QATE 

Key: 

(1) This pad is Field 7 
(2) This is Field 7 plus 1 byte 
(3) For soft-sectored drives, this is the speed tolerance gap 
(4) The address mark is written at format tine for 3 bytes following the ISG 

FIGJRE 8-6. SBCIm GAP SIZES 

8.3.3.1 Field 1 - Read Gate Delay - Gap 1 

Field 1 specifies the tine (in bytes) fran the 
sector or index to when Read Gate is asserted. 
drive s~cification is the head settling tine. 
provides for skipping over the ISG area. 
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8.3.3.1 Field 1 - Read Gate Del~ - Gap 1 

'!be head settling tine is the tine required for the heads to settle 
after the drive c.xq>letes a seek. We do not know how long before 
the sector or index pulse the seek cnnpleted, therefore this field 
must be large enough to encanpass the head settling time. 

When Write Gate is deasserted, a mi.ni.Irun tine IIIlSt be allowed for 
the read heads and amplifiers to stabilize. In a multisector 
transfer, Write Gate is deasserted after the last sector, and Read 
Gate is asserted for reading the next header. 

8.3.3.2 Field 2 - ~c Search Delay 

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

8.3.3.3 Field 3 - Header Preamble 

Field 3 is the Slll1 of the ISG after index, the address mark, and 
FLO ~c fields. It is used at format tine. 

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 Pad and the Data Sync byte. '!his field 
includes the time required to allow the Phase Lock Oscillator (PLO) 
in the drive to sync to the data and to skip the write splice. 

8.3.3.5 Field 5, Field 5 Alternate - Sector Size 

Section 8.3.2 describes sector size. 

8.3.3.6 Field 6 - Search Gate Delay - Gap 2 

Field 6 asserts Read Gate after the write splice during Gap 2; it 
is the time allowed for the PLO in the drive to lock up. '!he 712 
searches for the Data Sync byte after reading across Field 6. 
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8.3.3.7 Field 7 - Write Continuation 

The write continuation field is necessary so that when Write Gate 
is deasserted, the collapsing magnetic field (k)es not splash c:ner 
the ECC that was just written. '!be end of Field 7 is the beginning 
of the mi.nimJm Write Gate to Read Gate period described in Section 
8.3.3.1. '!be 712 uses this field after both the Header ECC and 
Data ECC. 

8.3.3.8 Field 12 - Head SWitch Time 

8.3.4 

The 712 requires 6 bytes of tine after Field 7 to switch heads. If 
this 6-byte field is not possible because the sector size is too 
short, the 712 will miss revolutions on every head switch. 'Ibis 
should not be a problEm; typically, the mininun Write Gate to Read 
Gate tine allQiS for this field. For soft-sectored drives, this 
field must include the speed tolerance gap. 

Format Interleave 

The 712 can optionally format with an interleave pattern from 2:1 
to 16 :1. Specify the interleave factor when writing the format 
parameters; it is invisible to the operating system. 

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 ~ one each time. As the disk spins, the sectors arrive 
under the head in the following 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 

The 2:1 interleave allQiS the 712 two sector times to transfer a 
sector to memory. For exanple, if you are transferring sectors 0 
and 1 to memory, the following occurs in each case. 

In 1:1 interleaving, when the first sector canpletes reading fran 
the disk, the next sector is almost W1der the head and ready for 
reading. At this time there must be enough roan in the buffer or a 
data late occurs. 

In 2:1 interleaving, when the first sector completes reading fran 
the disk, the next sector is still a full sector tine fNay, thereby 
giving the 712 twice the time to enpty the buffer to memory. '!he 
diagr am above shQiS the extra sector time as sector 16. 
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8.3.4 Fonnat Interleave (continued) 

Interleaving schemes fran 2:1 to 15:1 are software programnable. 
'Ibis can be a great advantage on a fully loaded system. '!he 
current nethod for handling a data late is to drop a revolution; 
this means waiting until the next ti.Ite the sector canes under the 
head. If you are transferring 16 sectors and drop a revolution on 
each sector, the transfer takes 16 x 16.6 milliseconds (ms) after 
the seek or 265.6 ros. 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 ros. Interleaving is advantageous, but it doubles 
the transfer time on a lightly loaded systan. 

Since the 712 determines which sector the drive is at by comparing 
headers, you can use the Write Track Headers command to custanize 
the interleaving scheme to your application. For example, if your 
systan transfers; data in 4K-blocks, then the most effective 
interleaving scheme may be 2:4 or: a 1 2 3 16 17 18 19 4 5 6 7 
20 21 22 23 8 9 10 11 ••• 

8.4 ERROR RECOVERY 

8.4.1 

8.4.2 

The 712 may automatically retry operations that have errored. TWo 
options are available. One option deals with retrying seek-~ 
errors. 'lbe other option involves the retry algorithms for Eee 
recoveries. '!he Read and Write Controller Parameters comrrands 
enable or disable these options. 

Automatic Operation Ret~ 

The 712 autanatically retries an operation if the reason for the 
initial failure is a seek error. Setting ASR with a Write 
Controller Parameters command enables this option. 

.ECC m2t Recove~ 

ECe algorithms have a much better chance of recovery if the 712 
retr ies the operation before using the EeC cor recti on. '!he 712 
retries the Read operation once before applying the Eee correction 
if RBC is set. Set RBC with a Write Controller Parameters comrrand. 

There are three options for applying ECC correction. Using Mode 0, 
the 712 provides the correcting pattern and offset for the driver 
to go and correct the actual error in memory. l>k:>de 1 flags the 
fact that an error occurred, but does not stop the transfer to 
calculate any correction information. .Mode 2 calculates the 
correction information and ap~ies it to the data in host memory. 
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8.4.3 

8.5 

8.5.1 

8.5.2 

using .tbe Error RecovetY cpti.ons 

Olanging the awropriate controller parcmeter enables or disables 
the error recovery options. cnce set, the 712 takes care of 
applying the retries as requested. '!he 712 provides a canp1etion 
status to indicate a recovery operation took place. '!he driver 
applies the ECC correction if ECC Mode 0 is utilized. If a retry 
fails, the canpletion Code reflects the fatal error. 

READ DEFECl' MAP 

Manufacturer's Defect &m 

'!he 712 reed; the data recorded on the media by the manufacturer 
that describes the location and length of factory-detected media 
defects. '!he defect map's format 1IllSt conform to the Enhanced 
Small Device Interface Specification, Revision F, January 31, 1986. 

Perform an Extended Read with a subfunction of Read Defect Map. 
'!he 712 transfers the header, header me, defect map, and data me 
to memory. Allocate 266 bytes to acc:amoodate this information. 

8.6 MAIN1'ENANCE IDlE 

8.6.1 

Firnware st:q:.p>rts a non-lOPS driven Maintenance mode. It allows 
you to perform basic testing within the 712 by setting Control bits 
in the C3R and entering the desired test number and data through 
the address registers. 'lhis fimware also provides a wirXiow 
through which internal registers may be examined or modified. 

Register .De ..in Maj ntenance !b:le 

'!he function code in the Test Number Register determines whether or 
not the 712 uses the Input Data Byte and OUtput Data Byte Registers 
(See Table 8-1). You should be familiar with the Control and 
Status Register before reading this section (See section 3.3). 
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8.6.1 

8.6.2 

Register llae in Maintenance}lQge (continued) 

REGISTER 

1 
3 
5 
7 
9 
B 
D 

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

Maintenance ~ Protocol 

8.6.2.1 Executing a Maintenance CCl'nmand or Entering the Maintenance Mode 

First, set the Maintenance Mode (MM) and AIO bits. 'Ibis forces 
entry into the maintenance kernel. '!be kernel initializes the ~ 
and Poll nask and sets the Renove Iom (RIO) bit7 then clear RIO. 

'!be kernel expects the Input Address Low Registers to contain a 
maintenance test number or function code for execution. Data may 
be expected or may be returned (see register layout). 

BUSY and AIO are configured for polling. Setting BUSY selects the 
register image test 7 clearing BUSY returns control to the 
maintenance kernel. 

AIO causes the maintenance fiIl1Ware to read and decode the oanmand 
string fran the Input Address Registers. After successfully 
decoding the camnand string, the fiIl1Ware echoes it (amnand, 
address, and data) to the OUtput Address Registers and clears AIO. 
'!bis acknOlriledges receipt of and attenpts to execute the requested 
camnand. After canpleting the requested camnand, the 712 updates 
the OUtput Address Registers with test-pertinent data and sets the 
RIO bit. '!he AIO/RIO protocol is identical to Normal IOOde. (RIO 
indicates the end of fimware involvement and valid contents in the 
OUtput Address Registers.) 

Since each test and its expected results are different in nature, 
the OUtput Address Registers hold the test resul t information 
(address, data, etc.). In any case, the fiIl1Ware sets RIO upon 
camnand canpletiom it sets the Fatal Error bit if a failure occurs 
or if host software issues an illegal c:xmnand. 
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8.6.2.2 Exiting the Maintenance Mode 

To exit the Maintenance JOOde, clear 11ft and RIO, and set AlO. 'Jhis 
returns control to the Norml JOOde kernel. 9le 712 acknowledges I:¥ 
setting RIO. 

8.6.2.3 Diagnostic Calsiderations 

'!he Input/OUtput Aakess Register Verify is the first test the 
diagnostic should execute. . 

Fimware flags the PcMer-up Test failures by setting the Fatal 
Error bit while leaving the Maintenance JOOde bit set. Fimware 
saves the Self Test error nlll1bers 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 fimware acknowledges the request, you 
should set the BUSY bit. BUSY remains set during this test. 

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

Writing the Input Address Registers, followed by AIO, signals the 
fimware to COP.{ the data to the output Address Registers. 
FiIDfare sets RIO when it canpletes the copy. Host software should 
then clear RIO. 

Clearing the BUSY bit exits this test and returns the 712 to 
Maintenance mode. 

8.6.2.5 Test Variables 

Sane of the internal tests require the address and data to perform 
their particular fWlCtion. Ql-boa.rd memory has space allocated for 
this data. '!hese locations are loaded with default values for 
ini tial use. However, you may alter these variables through the 
Manual JOOde. (As the internal tests are defined, the protocol and 
results expected will be made available.) 
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8.7 ZERO· LATENCY READS 

To inplanent Zero Latency Reads, enable the function when executing 
a Write Controller Parameters camand. zero Latency Reads cause 
the 712 to examine the first sector header on the target cylinder. 
If this sector is within the transfer's boundaries, the 712 starts 
transferring data to the FIFO. It continues this transfer until it 
reads the last sector of the transfer on that track. 'lhe 712 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. 'lhe 712 keeps track of the data, 
ensuring that it gets transferred to the proper memory location. 

If the 712 encounters an error during the initial part of the 
transfer, it sets the Canpletion Code to retry suca:ssful, marks 
the next sector as the one it started fran, and continues the 
operation. the 712 automatically retries the errored sector after 
completing 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. 

8.8 KJLTIPROCESSOR SUPOORl' 

8.8.1 

8.8.2 

'lhe 712 has several options that make multiprocessor environments 
easier to support: the programmable interrupt vector, interrupt 
level, register address modifiers, and busy semaphore. 

Interrqpts 

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

Register ~ SerrIQpbore 

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

'lhe 712 sets RBS irmediately after a host reads the CSR. If a host 
attempts a read, and RBS is clear, then the 712 sets RBS; any 
successive reads ~ other hosts will "seen 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. 
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8.8.3 Address Modifiers 

'!be address roodifiers can be used to assign separate address sp:lce 
for each of the processors. 

8.9 CXHU\ND OPl'IMIZATlOO 

To inplement camand Optimization, enable the flUlction when 
executing a Write Controller Parameters command. 

camand Optimization is the reordering of IOPBs in the 712' s 
command queue. '!he reordering causes the 712 to enable elevator 
seeks and process several IOPBs within one revolution. '!he 712 
starts the first lOPS it receives, and then reorders IOPBs as they 
are lJefAed into the queue. 'lhis feature is JOOSt effective when 
there are IOOre than two IOPBs in the 712' s queue. 

'!be 712 places the IO:PS in a position relative to the other IOPBs 
in its internal queue. '!hen it tests the IOPBs to determine if any 
are oontiguous on the disk. '!be 712 links together any oontiguous 
IOPBs it finds, and executes them as one disk qJeration; it does 
not link the IMA portion of the transfer as this is not necessary. 

'!be 712 first links the IOPBs with resp:!ct to an ascending cylinder 
order. If the 712 receives an lOPS with a cylinder ntnnber lower 
than the current cylinder, it positions the lOPS at the end of the 
queue in descending cylinder order. COnversely, if the 712 is 
qJerating 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 &FlWARE ~ 

'!be 712 has many p:lrameters that can be roodified by software 
oontrol. '!he p:lrameters can be set in bulk with three write 
p:lrameters ccmn:mds. '!he Write Format Parameters camand modifies 
the format p:lrameters. '!be Write Drive Parameters camand modifies 
the drive p:lrameters. '!he Write Controller Parameters ocmnand 
modifies the controller p:lrameters. 

8.10.1 Modifying il Single Parameter 

'!he best method for roodifying a single parameter is to first eX> a 
read parameters of the assa:iated p:lrameter block, modify the 
single parameter, and then write the parameter block back to the 
controller. 
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8.10.2 Modifying ~ Groyp~ Parameters 

Use the same method as in Section 8.10.1, or set all the parameters 
in the specific IOPB and execute the ~opriate write parameters 
canmand. For example, Fields 1 through 7, SA, and the interleave 
factor must be set to the appropriate values before issuing the 
Write Format Parameters cxmnand. '!he 712 sets all parameters to 
the new values contained in the IOPB. 

8.10.3 Parameter Reference Point 

After the 712 is working as intended, read the parameters and save 
the information for future use. 

8.10.4 Setting Parameters .at .B.QQt ~ 

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

8.10.5 Validate current Parameters 

'!be parameters are all protected by a checkslml, and any read 
parameters canmand performs a checksum test. Any read parameters 
terminates with an error if the generated parameter checkslml is 
different than the stored checkslml (See Section 6.6). 

8.11 SC'ATTER/GA'IHER 

The Scatter/Gather feature is used in conjunction with standard 
Read and Write cxmnands. In a Scatter Read, the 712 transfers the 
data to up to 32 blocks of memory. Gather Writes gathers data fran 
up to 32 blocks of memory and writes it to the disk. The size of 
each memory block must be an even byte count and less than 
64K-bytes long. The blocks may be scattered throughout memory. 

8.11.1 Scatter/Gather Link List 

You can determine the length of the linked list by multiplying the 
number of elements in the list by eight (each element is 
eight-bytes long). All data addresses must be on word boundaries 
and the byte count must be even. For Read and Write operations, 
enter the number of elements in the linked list into IOPB Byte 6, 
bits 3 through 7. A zero in this field _indicates the linked list 
has 32 elements. See Tables 8-2 and 8-3. 

Rev. A. SeptE!lIber 22, 1986 118 



XYLOOIC3 712 Disk Controller User I s Manual 

8.11.1 scatter/Gather Link Liat (continued) 

LmK WMRER Bm 

1 00-01 
02 
03 
04-07 

2 08-09 

n xx 

DESCRIPl'ICN 

Byte Count (Multiples of 2) 
Reserved 
Data Address Modifier 
Data Address (Word Boundaries Only) 
Byte Count 

TABLE 8-2. SCATTER/GMBER LINK LIST 

LmK FIFjI.p \TALUE 

o 
1 
2 . . 
9 
A 
B 
: 
IE 
IF 

DECIMAL EWTVAT.ENr 

32 
1 
2 

9 
10 
11 . . 
30 
31 

TABLE 8-3. LINK LIST FIELD VALUES 

8.11.2 setting ~ .a Scatter/Gather Transfer 

'!he Data Address and Modifier bytes in the lOPS should nGl 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 IIBIlOry descriptors canprise the linked list. Fach 
element describes the starting address and the length in bytes 
of the nenory block. '!he Slln of the byte count of all the 
elements in the linked list lIIlSt equal the sector count times 
the sector size in bytes. 
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8.11.2 Setting .lll;2 .a scatter/Gather Transfer (continued) 

00 
01 
02 

03 
04 

05 
06 
07 
08 

09 
OA 
OB 

OC 
OD 

OE 
OF 
10 
11 
12 

13 
14 

15 
16 

17 

18 
19 
lA 
IB 
lC 
ID 

'!he lOPS and Linked List in Figure 8-7 illustrate a Read 
transfer to 6 blocks of nenory. The sector size in this case is 
528-bytes per sector; we are transferring 3 sectors of 
information. The 712 transfers the first 16 bytes of data from 
each sector to a separate data buffer. It scatters the bulk of 
the data, 512-bytes per sector, into nenory as 3 blocks having 
512 bytes each. 

Set SGM and execute this lOPS. 

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 

0 I SR I 0 I ATTN I 0 I CMPLIDRDY = OH 
INTERNAL STATUS = OH 

SUBFUNCT ION = OH 
fIXD I 0 I BHT I o I UNIT = 02H 

LINKED LIST LENGTH I INT LEVEL = 30H 
INT VECTOR = OH 
COUNT HIGH = OH 
COUNTLOV = 03H 
CYLINDER HIGH = OH 
CYLINDER LOV = 02H 
HEAD = 01H 
SECTOR = 04H 

0 I DATA / LINK ADDRESS MODIfIER = 02H 
PRIO I o I NEXT IOPB ADDRESS MODIFIER = OH 

DATA / LINK ADDR HIGH = OH 
DATA / LINK ADDRESS = OH 
DATA / LINK ADDRESS = OH 
DATA / LINK ADDR LOV = 19H 
NEXT 10PB ADDRESS HIGH = OH 
NEXT IOPB ADDRESS = OH 
NEXT lOPB ADDRESS = OH 
NEXT lOPB ADDRESS LOV = OH 
lOPB CHECKSUM HIGH = OH 
IOPB CHECKSUM LOV = OH 
ECC PATTERN VORD HIGH = OH 
ECC PATTERN VORD LOV = OH 
ECC OFFSET VORD HIGH = OH 
ECC OFFSET VORD LOV = OH 

FIGlRE 8-7. SCATTER,lGA'lBER'mANSFERS 

~ 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= 001 OH 
DAM=0004H 
DAH=OOOOH 

DAL= 1000H 

BC= 0200H 

DAM= 0002H 
DAH = OOOOH 

DAL=2000H 
BC= 001 OH 

DAM=0004H 
DAH=OOOOH 

DAL .. 1 01 OH 
BC= 0200H 
DAM= 0002H 
DAH=OOOOH 

DAL= 2200H 

Be= 001 OH 
DAM=OO04H 

DAH=OOOOH 
DAL= 1020H 

BC=0200H 
DAM=OOO2H 

DAH=OOOOH 

DAL=2400H 
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8.11.3 1lZ Operation 

'!he 712 proceeds as if doing a normal read until it starts the data 
transfer into nenory. '!he contents of the linked list IlCW controls 
the I'MA processor: it gives the processor the byte count and 
address for each elanent on the list. '!he processor takes the data 
out of the FIFO and transfers it to memory as decribed in each 
element on the list. 

8.11.4 1&r.Q LatenW Reads W scatter/Gather 

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

8.12 I'MA '1BROr.ILE / '1BROr.ILE DEAD TIME 

'lhe 712 always transfers IOms in Word mode: it uses the last 
specifi~ values for the throttle and throttle dead tine. 

Host software can set the 1hrottle Dead Time ('lUl') field in the 
Controller Parcmeters 10m. 'Ibis value defines the tine that the 
712 waits before attempting to regain oontrol of the bus between 
throttle bursts. 'lhere are four valid TOT values • 

.mJ: VALUE 

o 
1 
2 
3 

o microseconds 
3.2 • 
6.4 • 

12.8 • 

TABLE 8-4. 'lBlIJPlLE JEM) TIME VALUES 

8.13 Bl..ACX HCLE 'mANSFERS 

Sanetines the data to be transferred has to go to a single memory 
location. 'lhis single location is usually a graJ:ilics controller 
with a single port on the bus. '!he normal I'MA mode incranents the 
bus address on each transfer so the data is put into contiguous 
memory space. When Black Hole Transfers are iBplemented, the 712 
does not incranent the bus address between each data transfer. 
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8.13 BLACK HCLE 'mANSFERS (continued) 

My transfer that includes a J.JttA to a single location should have 
BHT set in Byte 5 of the lOPS. 'Ibis causes only the data transfer 
portion of the ocmnand to not have its bus address incremented. 
'!he lOPS IJ.!A still occurs in Normal mode (i.e., the 712 increments 
the address). 

'Ibe data address must be properly aligned: word aligned for word 
transfers, and 10ngword aligned for longword transfers. '!he 712 
cannot do dynamic mode switching with this option. 

8.14 PRIORITY lOPBs 

'!he 712 processes Priority lOPSs in advance of any other lOPSs in 
its queue. 'Ibis feature works on both a Single lOPS and an lOPS 
chain. 

8.14.1 Executing ~ Priority JQfa 

To execute a priority lOPS, set PRIO in both the lOPS Address 
MXlifier Register and the Next lOPS Address Modifier byte in the 
lOPS. Set the rest of the lOPS Address Registers to point to the 
lOPS (do not reset PRIO in the Address Modifier Register when 
loading it). Set AlO as you normally would. 

8.14.2 Executing ~ Priority Chain 

To execute a Priority chain, follow the directions in 8.14.1. All 
lOPSs in the chain must have PRIO set in the Next lOPS Address 
Modifier byte. 

8.14.3 ill Response .tQ ~ Priority lam (<llain) 

'!be 712 finishes executing the lOPS that is currently active (if 
any). '!he next lOPS to execute is the priority lOPS (or the first 
in the priority chain). If the 712 starts a chain of priority 
lOPSs, it canp1etes one at a time until it canpletes the chain, and 
then goes back to processing the lOPSs in its queue. All lOPSs in 
a priority chain must have PRIO set. 
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8.15 rops QIEQ{SOM 

While debugging the driver, you may choose to ~ the checkslltl 
to the 10m. '!he checkslltl is the Slltl of Bytes 0 through 17 in the 
10m, and is expressed as a l6-bit quantity. ')he 712 generates a 
checksum with the data fran the lOPS and canpares it to the 
appended checkslltli a miscanpare causes a fatal error. If ADD and 
rcs are set, the 712 appends a new checkslll\ as it updates the 10m. 
If you want to disable the checksl.lll, the Write Controller 
Parameters 10m must have a valid checksum. 

8.16 FIXED~LE MEDIA 

Arr:l physical drive with fixed and ranovable nedi.a is accessed as 
one logical unit (FIXD is clear for the removable media of Unit 0, 
and FIXD is set for the fixed media of Unit 0). 

8.16.1 .aeag Offset 

'!be 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/ranovable drives: one for the ranovab1e 
portion of the drive, and one for the fixed portion. 'lhe offset 
value is a hexadecimal ntmlber that the 712 adds to the head number 
in order to select either the fixed or removable portion of the 
disk. Reference the a,wropriate vendor manual to determine the 
head offset values for the fixed and removable portions of the 
disk. 

8.17 EmEDDED SER\TO DRIVES 

'lbe 712 wai ts for camnand canplete after every head change 
(required by embedded servo disk drives). '!be drive requires this 
to lock onto the new track. 

8.18· SUPOORI'm3 FOOR DRIVES WI'lH DIFFERENl' SECl'OR srzES 

'!he 712 can sURlOrt four drives having different sector sizes. For 
example, Drive 0 can have 5l2-bytes per sector, Drive 1 can have 
1024-bytes per sector, etc. 

8.18.1 Setting .the ill Format Parameters 

When executing the format parameters camnand, 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]). 
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8.18.2 Setting .the ill Drive Parameters 

'lhe Write Drive Parameters Iom has an Alternate Field Enable (AFE) 
bit. If AFE is set, the drive specified by this canmand uses the 
alternate field size (1024). If AFE is clear, then the drive uses 
the standard sector size. For example, Unit 0 has 5l2-bytes per 
sector and AFE is clear in the Write Drive Parameters canmand; 
Unit 1 has l024-bytes per sector and AFE is set in the Write Drive 
Parameters canmand. 

8.18.3 Accessing Drives Hitb Alternate Fields 

'!be 712 autanatically sets the sector size to the specified drive. 
When allocating buffers, host software must remember, and take into 
account, the sector size of the drive being accessed. 

8.19 READ/WRITE HEADER, HEADER VERIFY, ~TA, AND ~TA OCC 

'ltlis maintenance camnand is used to test the controller and 
software driver. It enables simllating ECC errors to verify the 
OCC is working. '!be operation includes reading a sector with its 
header into nanory, modifying the data and then writing the sector 
back to the disk. The 712 does not recalculate the ECC for this 
camnand. 

'!be data read back is either 12 or 14 bytes larger than the data 
sector size (depending on EC32' s status). For example, given a 
5l2-byte sector size, the 712 returns 524 bytes if EC32 is set, and 
526 bytes if EC32 is clear. Table 8-5 shows the relationship 
between EC32' s status and the returned data • 

.am .fC2. q,EAR Em .fC2. a'X 

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'lURNm I»\TA 
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8.19.1 Simulating .an ~ Error 

To sirllllate an ECC error, read a sector by issuing a Read Header, 
Header Verify, IBta, and IBta ECC ccmnand. '!ben dlange a data byte 
or bit, and write the sector back by issuing a Write Header, Header 
Verify, IBta, and Data ECC CXllIIIand. Reading this sector with a 
normal Read ccmnand should return an ECC error. 

'lhere are two cxmnon problems associated with sinulating 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 em your terminal screen. 'Blus, a -2-bit error- crossing 
a byte boundary may be unoorrectab1e. 

'lhe 712 usually accesses memory in Word or Longword mode, rut 
corrects data in ECC Mode 2 via byte transfers. Since sane bus 
adapters reverse the byte addressing scheme within a word, the 712 
corrects the wrong data. 'lhe only solution for this situatiem is 
to either correct the adapter or use ECC Mode o. 

'lhe serial data is placed on the disk with bit 0 of each byte 
first. Table 8-6 shows a simllated 2-bit error crossing byte 
boundaries. Since the two bits in error are really fifteen bits 
apart, they may be unoorrectab1e. 'lhis can only occur when testing 
because a 2-bit adjacent error refers to two adjacent bits on the 
media. 

MEX>RY IWrA: 45 67 

SERIAL DISK IWrA: 5 4 7 6 
1010 0010 1110 0110 

MEX>RY IWrA: 44 P:7 

SERIAL DISK DATA: 4 4 7 E 
0010 0010 lll0 0111 
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8.20 INTERRJPl' AT am OF 0iAIN 

IEe prevents the 712 from interrupting after ~eting each lOEB 
in a chain. '!he 712 executes the entire chain and then interrupts 
(using the interrupt level and vector from the first lOEB in the 
chain) • When IEC is clear, the 712 interrupts after canpleting 
each lOEB (providing the interrupt level is not zero). 

8.21 RELFASE 00 ~ 

When ROR is enabled, the 712 tests the VMEbus between each throttle 
for other pending bus requests. If another request is pending, the 
712 releases the roSe If there are no ros requests, the 712 
ranains bus master. '!he throttle value detennines how often the 
712 tests the bus. Using lONer throttle values causes the IJ.tA to 
SION down1 using higher throttle values causes the 712 to test the 
bus less frequently. 
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9.0 GEmRAL 

'Ibis 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 712 operation. 

9.1 lbe Hardware 

'!he 712 interfaces the VMEbus to up to four ESDI disks and includes 
these logic blocks: 

VMEbus Interface 
Register Read/Write and Interrupt (REX;CEL) 
Microcontroller 
Direct Manory Access Cootro11er (VMEIJ.lA) 
Disk Data Buffer (FIFO) 
Disk Front End (OOKCEL) 
ESDI Disk Interface 

9.1.1 VMEbus Interface 

'Ibis block contains interface logic for the signals on the VMEbus. 
'!he 712 is a VME slave for programming purposes, i.e., the register 
file. '!be 712 is also a slave when it resporXls to an interrupt 
acknowlege with the interrupt vector. '!he REX:;CEL performs both of 
these functions. '!he address modifier transceiver is used by the 
ROOCEL (receive IOOde) and VMED1A (driving mode). '!he 712 is a VME 
master for I>lA purposes: it uses mA to read and upJate IOPBs and 
also to read and write disk data from host nanory. '!he VMEJ:MA chip 
performs this function. '!he VME data bus is 8-, 16-, or 32-bits 
wide; the VME address bus is 32-bits wide. 

'!he 712 uses only 16 address bits for decoding its 
register addresses (it only canpares 12 bits). It drives 
all 32 address bits as a master. '!he VMEl:MA updates the 
lower 16 address bits while the microcontroller updates 
the upper 16 address bits. 
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9.1.2 

9.1.3 

Register ReadlWrite .an.Q Interrypt 

'!be REGCEL provides the program interface for the 712. '!he 712 
uses registers to point to an lOPS to be executed, to point to a 
canpleted lOPS, and to perform various control functions. 

'!be VMEbus accesses the registers via a bus that is shared between 
the REGCEL and VMEIHA. There is no contention because the VMEI:I-1A 
cannot acquire the bus while a slave (register) access is in 
progress. The REGCEL answers a register access ~ the VMEbus with 
the signal DTACK. '!he upper address bits are decoded and the 
proper address modifier is required to do a register access. 

The microcontroller (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 tiner overflows. Other conditions are 
programned to assert another interrupt. to the micro. 

'!he REGCEL also supports the VMEbus interrupt protocol. It is 
programned by the micro to assert the request line to start an 
interrupt sequence. When the system responds with IAO< and 000 the 
REGCEL drives the interrupt. vector onto the bus and asserts DTACK. 
'!his process causes the system to execute an inter rupt routine. 
'!he interrupt service routine should clear RIO in the CSR. In this 
way, the 712 passes the completed IOPB back to the system. 

The REGCEL has a register for storing the address modifier that the 
VMElEA enables onto the bus. Like the VME address, the address 
modifier is pipelined. A new modifier can be loaded into the 
REGCEL while a different modifier is being driven onto the VMEbus. 

'!be REGCEL also has two tiners. Timer 0 is a watchdog tiner: it 
expires and interrupts the microcontroller if it is not 
periodically reset ~ the firnware. Timer 1 is a counter for 
header errors. A clock cares from 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. 

lbe Microcontroller 

'!be 712 uses a l6-fwlHz 8031 microcontroller. It fetches 
instructions by asserting an address on Port 0, latching the 
address with ALE-L, and reading the data fran the EPR<Ni it reads 
data into PortO. 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: 
REX;CEL, VMEIJI1A, 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(lo1 address. 
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9.1.3 

9.1.4 

!1he Microcontroller (continued) 

Port 3 is used for miscellaneous control signals. Irp.tts can all 
be considered micro inter rupts, although IOOSt are actually polled. 
'lWo inputs are fran the REGCEL, one fran the ~, and two fran 
the OOKCEL. 

'Ibis block also includes the internal RAM (IRAM) logic. 'l!le micro 
really uses the !RAM as a scratch pad RAM; it stores the 
controller, drive, and format parcmeters as well as IOPBs. Since 
the RAM device is non-volatile, the 712 remembers its 
configuration. However, a board that has never been progrCl1llled has 
garbage for parcmeters. If in doubt, reprogram the board with the 
paraneters for the drive you are using before using the 712. 

'l!le !RAM is single ported, rut is used by both the VMEJJo1A and the 
micro. Since the microcontroller starts the VMEDIA, it knows when 
the IRAM is off limits for micro access. IOPBs are always IJo!Aed in 
full words for better performance. 

Direct Memory Access Controller 

'l!le VMEIMA controls the transfer of data between the disk OOffer or 
IRAM, and the VMEtus. 'l!le micro programs the VMEDIA to transfer a 
certain cmount of data to/fran a specified area in systen nenory. 
To properly handle odd starting addresses, the anount of data is 
always a sector I 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 VMEIl4A can transfer data, it must a~re the 
rus by sending out BUSREXl (which must be jmq;ered to one of the Bus 
Request lines). '!be systen arbiter sends back BGW via another 
juuper. '!he ~ then asserts BUSY on the VMEl:us and enables the 
712 to control the VME address, data, and control lines. 

A transfer involves asserting a valid address, asserting 000 and/or 
001 and valid write data or read data, waiting for DTACK, and 
proper OOffer control. ']he order of the OOffer request and data 
strobe is reversed, depending on the direction of the transfer. 

'l!le IJ4A circuitry pipelines data to increase performance. '!be 
pipeline allows one word of data to be transferred on the bus while 
another is transferred to the OOffer. In this way, the access 
tines of the OOffer and the l:us can be overlapped (except for the 
first and last transfers of a rurst). A prefetch priDes the 
pipeline, and at the end of the rurst the pipeline is enptied. 

'l!le disk OOffer is word wide and uses a longword wide pipeline. 'l!le 
interface logic turns a ~ longword request into two OOffer 
(word) requests. 'l!le!RAM is byte wide and uses a word wide 
pipeline. 'l!le interface logiC turns the VMEDtA word request into 
two !RAM requests. 
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9.1.5 

9.1.6 

9.1.7 

.Ilisk .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. I:MA 
longwords must be written using two buffer requests. If an odd 
byte has been IJoiAed, the OOKCEL can be programued to ignore the 
dlll'lllqy 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 VMEI:MA and OOKCEL. One device at a t.ine is allowed 
to access the buffer and the micro tracks the buffer I s full/empty 
status. '!he ~ waits for the buffer to beoane ready before 
initiating a transfer. '!he OOKCEL will not start a write unless a 
sector I s worth of data is in the buffer. The OOKCEL will not start 
a read unless the buffer has roan for a sector I s worth of data. 
'!he micro tracks buffer use and starts/stops the ~ and DSKCEL 
as necessary • 

.Ilisk Front .f.inQ 

'!he DSKCEL is a downloadable disk sequencer. '!he micro loads the 
disk read, write, and format programs into the OOKCEL on power-up, 
and modifies the programs when new format parameters are loaded or 
an alternate command (such as Read Header, Data, ECC) is received. 
'!he DSKCEL issues sane ESDI control signals, such as Read Gate and 
Write Gate. Generally, if timing is critical, the DSKCEL issues 
the signal since it nms off the disk bit clock. 1he DSKCEL 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 OOKCEL interrupts the micro when done. 
OOKCEL Done may mean Header Found, End of Sector, or Bad Spot 
Found. Generally, the OOKCEL runs on a sector-by-sector basis, 
with the micro controlling how many sectors are transferred. '!he 
micro allows the DSKCEL to run. '!he program starts running when a 
sector or index pulse canes in fran the disk. '!he micro informs 
the DSKCEL when the next sector involves an odd address I:MA and 
when the current sector is the last. 

Enhanced Small Device Interface 

'Ibis block oontains interface logic for ESDI connectors. '!he micro 
controls the Head, Control (read/write), and Unit Select lines. 
The micro and the disk sequencer receive and use various disk 
status lines, and the sector and index pulses. '!he micro controls 
whether the pulses to the OOKCEL include sector pulses (hard 
sector), sector by address mark found (soft sector) or just the 
index. You can configure a drive with any Unit. Number, fran 1 
through 7, and cormect it to any of the four ports. 
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~10: MAl:RlDW«E AIDS 

10.0 GENERAL 

'Ibis section provides useful information for installing and 
maintaining your Xylogics Model 712 Disk Controller. 

10.1 VMEbus INTERFACE SIGNALS 

USED BY 
MNQQJIC <XHi, .ml 112 D&9CRIPl'ICJi 

ADl PlA 30 Y 
AD2 PlA 29 Y 
AD3 PlA 28 Y 
AD4 PlA Z1 Y 
ADS PlA 26 Y 
AD6 PlA 25 Y 
Nfl PlA 24 Y 
AD8 P1C 30 Y 
AD9 P1C 29 Y 
AlO P1C 28 Y 
All P1C Z1 Y 
Al2 P1C 26 Y 
Al3 P1C 25 Y 
Al4 P1C 24 Y 
Al5 P1C 23 Y Address Bus 
Al6 P1C 22 Y 
Al7 P1C 21 Y 
Al8 P1C 20 Y 
Al9 P1C 19 Y 
A20 P1C 18 Y 
All P1C 17 Y 
A22 P1C 16 Y 
A23 P1C 15 Y 
A24 P2B 4 Y 
A25 P2B 5 Y 
A26 P2B 6 Y 
AZ7 P2B 7 Y 
A28 P2B 8 Y 
A29 P2B 9 Y 
A30 P2B 10 Y 
A3l P2B 11 Y 

MIl PlB 16 Y 
AMI. PlB 17 Y 
AM2 PlB 18 Y Address Modifier 
M3 PlB 19 Y 
AM4 PlA 23 Y 
AM5 P1C 14 Y 
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10.1 VMEbus INI'ERFACE SIGNALS (continued) 

USED BY 
MNEftDiIC CX!ti. .Em 1ll DESCRIPl'IOO 

000 PlA 1 y 
001 P1A 2 y 
002 P1A 3 Y 
003 PlA 4 y 
D04 PlA 5 y 
DOS PlA 6 y 

006 P1A 7 Y 
007 P1A 8 y 
008 P1C 1 y 
009 P1C 2 y 

010 P1C 3 y 
011 P1C 4 Y 
012 P1C 5 y 
013 P1C 6 Y 
014 P1C 7 Y 
015 P1C 8 Y Data Bus 
016 P2B 14 Y 
017 P2B 15 y 
018 P2B 16 y 
019 P2B 17 Y 
020 P2B 18 Y 
021 P2B 19 Y 
022 P2B 20 y 
023 P2B 21 Y 
024 P2B 23 Y 
025 P2B 24 Y 
026 P2B 25 y 
027 P2B 26 Y 
028 P2B 27 Y 
029 P2B 28 Y 
030 P2B 29 y 
031 P2B 30 Y 

STRCBES 

AS* PlA 18 y Address Strobe 
000* P1A 13 y Data Strobe Zero 
001* PlA 12 y Data Strobe One 
DTACK* PlA 16 Y Data Transfer Acknowledge 

a.ocKS 

SERQ.,K PlB 21 N Serial Clock 
SYSCLK PlA 10 N Systen Clock 
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9.3.6 Extended .Be.aa .ana Write Ccmnands 

ibis section is similar to Section 9.3.27 the follOirling subsections 
detail their differences. 

9.3.6.1 Track Headers Commands 

'!he disk sequencer waits for index before determining where to 
start the transfer. Track headers camands always start at index. 
'!he number of sector headers returned equals the pysical sector 
COlmt (read with a Read Drive Paraneters ooommd). 

9.3.6.2 Header, Header Ver ify, Data, and Data ECC Cammands 

'!he disk sequencer waits for index before determining where to 
start, the transfer. Header, Header Verify, Data, and Data ECC 
cx:mmands use the sector address as an offset count fran index to 
determine where to start. '!he 712 increments the sector address 
during a multisector transfer, rut does not not clear it if· it 
reaches maxinum sector. lllegal Sector Address error is inhibited 
for this cannand. '!he 712 does not increment the head and cylinder 
address. 

9.3.6.3 Read Verify 

9.3.7 

'!he disk sequencer does a Read camand, and the J:IeiA sequencer 
performs as if it were doing a disk write. 'lhe 712 canpares the 
serial data fran the Flro/SERDES with the data fran the disk. A 
miscanpare causes a verify failure. '!be 712 returns the failing 
disk address in the rops. 

Diagnostics 

'!he 712 executes the pc1Ner-up self test. 
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9.4 <nn'LETlN3 A ~lON 

'!be 712 canpl.etes the transfer when both the IJ.iA and disk transfers 
are complete. '!be 712 updates the lOPB in host memory, interrupts, 
and clears BUSY if all lOPBs in its queue are complete. 

If an error occurs, the 712 completes the errored lOPB and 
continues processing the other lOPBs. 

If a fatal error occurs, the 712 finishes the lOPB(s) in process, 
sets the appropriate fatal error code, and sets FERR. 'lhe host 
must execute a Controller Reset before sending any lOPBs to the 
712. 
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9.2.4 

9.2.5 

.Is Hri .IOm Reaqy ill Cmq;?letion? 

'Ihe 712 checks for an lOPS in the third group, seek canplete or not 
required. It does this by first checking if an lOPS has a seek 
dom set; if not, it selects each drive in the second group, seek 
started, to determine if a seek is canplete. 'Ihe 712 executes the 
first seek dom lOPS. When the 712 CXl1lp1etes the flUlction, it 
\1p:3ates the lOPS and issues an interIUJ;C. See Figure 9-1. 

Q]eYing IOPBs ill Execution 

'Ihe 712 coomand queue acc:x:moodates 14 IOPBs. 'Ihe first AIOs have 
their respective IOPBs (lOPS chains) read directly into the queue, 
until the queue is full. If OOP is set, the 712 reorders the IOPBs 
inside the queue, so that it executes them in proper order. 

As the 712 canpletes an lOPS, it frees up a slot in the internal 
queue, and reads in a new lOPS. If OOP is set, the 712 inserts the 
new lOPS at the proper point in the reordered IOPBs. 

9.3 PERFORMIro A FUtCrION 

'Ihe 712 performs each flUlction differently. If a flUlction requires 
a seek, the 712 issues the seek and waits for it to canplete before 
performing the flUlction. 'Ihe following subsections group similar 
flUlctions together and explains their differences. 

9.3.1 mE 

9.3.2 

'!he flUlction of a OOP is to do no qJeration, so the 712 goes on to 
canplete the function. 

Normal Reads .and Writes 

Normal reads and writes are very similar camrands regarding 712 
processing. '!he 712 is optimized to perform these flUlctions as 
fast as possible. 'Ihe main difference between reads and writes is 
which way the data lOOVes and when. (i} writes, the data J:tt1A begins 
and the 712 begins the disk transfer when one sector's worth of 
data is in the FIFO. (i} reads, the disk transfer begins 
innedi.ate1y and the IJt!A begins as soon as the first word is 
available fran the FIFO. 
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9.3.2 

9.3.3 

. 9.3.4 

9.3.5 

Nonnal Beads .ana Writes (continued) 

When enabled, the disk sequencer starts to oaupare every header 
that arrives under the heads with the target sector. When a header 
canpare is suc~ssful, the 712 also tests the header verify. If 
both tests are su~ssful, the transfer occurs on that sector. To 
continue the transfer, the 712 loads the next target header so it 
can do a oauparison on the next sector that arrives under the 
heads. '!he 712 does not wait for index before oauparing headers • 

. 
If IOOre than one sector is specified, the 712 increments the disk 
address on suc~ssive sectors. First, the controller. increnents 
the sector number until it reaches the maximJm sector address. 
When the 712 reaches the maximJm sector address, it clears the 
sector address and increments the head address. When the 712 
reaches the maximum head and sector addresses, it clears them and 
increnents the cylinder address. When the 712 reaches the maxinun 
sector, head, and clinder addresses, the next sector causes an 
lllegal Cylinder 1d3ress error. 

'!be 712 continues, and CX>lllpletes the lOPS as soon as it completes 
the IJtJA and disk transfers, or an uncorrectable error occurs. 

Seeks 

Depending on the subfunction, the 712 may select the drive and read 
the first header that arrives under the heads. If it is a spue or 
bad header, the 712 reads the next header until it gets a good one. 
'!be 712 returns the data read in the header in the lOPS. 

Drive Reset 

'Ibis command issues a Fault Clear and then a Recalibrate (Return To 
Zero) command to the drive. '!he 712 waits for the Recalibrate to 
canplete before canpleting the lOPS. '!be wait for recalibrate done 
is a background task, and the contoller continues processing other 
IOPSs (not on the drive being recalibrated). 

Write sma BeaQ Parameters 

section 7 describes these functions in detail. 
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9.1.8 

9.1.9 

Power-qp 

During power-up the bus signal SYSRESET sets the error LED (L2) and 
asserts SYSFAIL 00 the bus. '!be micro rlBlS its diagnostics and 
then clears L2 and SYSFAlL. 

FcMer-down 

During power-down, the 712 responds to ACFAIL by turning off ISKCEL 
(it allows any writes to finish the current sector). 'Ibis sequence 
generates a fatal error which cannot be reset \mti1 ACFAIL is 
deasserted. 

9.1.10 SYstem Beset 

When the 712 detects SYSRESET, it resets its internal micro and the 
three custan integrated circuits. 'Ibis sequence iImediate1y 
terminates any writes to the disk (possibly leaving it with an 
\D'lIeadab1e sector). '!be 712 then executes the power-up 
diagnostics. 

9.2 '!BE MI<ma:DE 

9.2.1 jbe Kernel 

Figure 9-1 illustrates the kernel. It is entered after the 
power-up self test and initialization. It has four major 
functions, of which three will be discwf'sed. '!be fourth fWlCtion 
is scheduling Il4A, and would needlessly canplicate this discussion. 

9.2.2 .Ia &Q ~ 

Each time around the kernel, the 712 tests to see if the host set 
AlO. If AlO is set, the 712 IWSt process the AlO. 'Ibis processing 
entails reading the lOPS and placing it in its internal camand 
queue. If the queue is full, the 712 saves the address of the lOPS 
so that it can later read it into the queue. '!be queue can 
acOCl'llOOdate 14 IOPBs, plus a priority lOPS, the 712 saves the next 
32 lOPS (chain) addresses. 'Ibis function is really tested several 
tines in the kernel, rut for sinplicity Figure 9-1 shows it as a 
single fWlCtion. 
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9.2.3 .I.a Start .Queue b1;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 712 issues the Seek COII\llBIld to the drive and 
assigns the IOPB to the secord queue, seek started. If a seek is 
not required, the 712 marks the IOPB as having its seek complete 
and assigns it to the third qroup, seek done or not required. 

Put IOPB (chain) 
Into start Queue 

Start Seek If 
Required 

Complete Function 
Updete IOPB 
Interrupt 

v 

Power-up test 

N 

N 

FI<DRE 9-1. '!BE MI~ KERNEL 
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10.1 VMEbus INTERFl£l: SIGNALS (continued) 

mED BY 
MNEKmC .a:m.. .fIN 1ll DESCRIPrIOO 

1& 

BBSY* PlB 1 Y Bus Busy 
B<LR* PlB 2 N Bus Clear 
BERR* PIC 11 Y Bus Error 

OOOIN* P1B 4 Y 
BGlIN* P1B 6 Y Bus Grant In 
BG2IN* PlB 8 Y 
BG3IN* PlB 10 Y 

BGO<lJT* P1B 5 Y 
BGlClJT* PlB 7 Y Bus Grant Out 
BG2ClJT* P1B 9 Y 
BG3ClJT* P1B 11 Y 

BRO* PlB 12 Y 
BRl* PIB 13 y Bus Request 
BR2* P1B 14 y 
BR3* PlB 15 y 

INIERlJlPl'S 

IRQl* PlB 30 Y 
IRQ2* PlB 29 y 
IRQ3* PlB 28 y Interrupt Request Levels 
IRQ4* PlB 27 Y 
IRQ5* PlB 26 Y 
IRQ6* PlB 25 Y 
m(11* PlB 24 y 

J.lIJJ.* PIA 20 y Interrupt Acknowledge 
I.AClaN* PIA 21 Y Interrupt Acknowledge In 
IACl«lJT* PIA 22 y Interrupt Acknowledge Out 

MJSCfjr.I.ANFQ1S 

l¥:FAIL* PlB 3 Y AC Failure 
!WORD* PIC 13 Y Longword 
RESERIJED P2B 3 N Reserved 
SEmlAT* PlB 22 N Serial Data 
SYSRESET* PIC 12 Y System Reset 
WRITE* PIA 14 Y Write 
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10.1 VMEbus INTERFN:E SIGNALS (continued) 

USED BY 
MNEKtiIC CX!II. ill DFSCRIPl'ICIi 

PCIiER 

+SV PlA, P1B, PIC 32 Y +5 VDC 
+sv P2B 1,13,32 Y +5 VDC 
+5V S'lmY PlB 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 PlB 20,23 Y Signal· Ground 
GND P2B 2,12,22,31 Y Signal Ground 
GND PIC 9 Y Signal Ground 

10.2 ENHANCED SMALL DE.VICE INrERFN:E 

'lbe ESDI interface is compatible with the standard ESDI Interface 
Specification. 

Xy10gics follows the industry standard for pin-numbering. 
(A cab1e=34-pin control cab1e1 B cab1e=20-pin data cable.) 

~ CARLE .fIN ~ DFSCRlPl'IOO 

Head Se1. Bit 0 A 14 13 These binary weighted 
Head Se1. Bit 1 A 18 17 signals determine which 
Head Se1. Bit 2 A 4 3 head the 712 selects. 
Head Se1. Bit 3 A 2 1 

Drive Se1. 1 A 26 25 'lbese binary weighted 
Drive Se1. 2 A 28 Z7 Signals determine which 
Drive se1. 3 A 30 29 drive the 712 selects. 

Write Gate A 6 5 The 712 asserts Write Gate 
when writing to the drive. 

Read Gate A 32 31 The 712 asserts Read Gate 
when reading fran the drive. 

Index A 20 19 The 712 detects index fran 
the drive at the beginning of 
each track. 
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10.2 ENHANCED SMALL DE..VICE INl'ERFACE (continued) 

~ CARIB nH ml 

Sector/Address A 16 15 
Mark Found 

Ready A 22 21 

Attention A 12 11 

Transfer A 10 9 
Acknowle&3e 

Transfer A 24 23 
Request 

Carmmd Data A 34 33 

COnfiguration! A 8 7 
Status 

Drive Selected B 

Reserved B 

Ccmmnd CooJplete B 

Address Mark 
Enable 
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'!he 712 detects sector pulse 
at the beginning of each 
sector (in Hard Sector IOOde). 
In Soft Sector mode, the 712 
detects Address Mark Found at 
the beginning of each sector. 

'!he 712 detects Ready when 
the drive spiOOle is up to 
speed. Nlen true, Ready and 
camrand caup1.ete indicate 
the drive is ready to read, 
write or seek. 

'!he 712 detects Attention 
when the drive has a fault 
comition. 

'Ibis signal. functions as 
a handshake along wi th 
Transfer Request during a 
canmand sequence. 

'!he 712 issues this signal. as 
a handshake along wi th 
Transfer Acknowle&Je. 

When the 712 issues a camand, 
16 bits of serial data, plus 1 
bit of parity are presented on 
this line. 

'!he mOl drive sends its 
Coofiguration/Status Il::lta 
serially across this line. 

'!he drive asserts this signal. 
after the 712 selects the 
appropriate drive. 

When true, the drive is ready 
to accept camands. 

'!he 712 uses this line to 
write the address mark when 
using soft sector. 



10.2 ENHANCED SMALL DfNICE INTERFACE (continued) 

BMB CMI.E .fIN .GIl DFSCR:IPnCfi 

Gnd B 5 Ground. 

Gnd B 6 Ground. 

Write Clk+ B 7 The 712 su~ies Write Clock 
Write Clk- B 8 to the drive. 

Gnd B 9 Ground. 

Read/Ref Clk+ B 10 Read Clock fran the drive. 
Read/Ref Clk- B 11 

Gnd B 12 Ground. 

NRZ Write Data+ B 13 The 712 uses these lines to 
NRZ Write Data- B 14 send write data to the drive. 

Gnd B 15 Ground. 

Gnd B 16 Ground. 

NRZ Read Data+ B 17 The 712 reads the data fran 
NRZ Read Data- B 18 the drive. 

Gnd B 19 Ground. 

Reserved B 20 
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