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SECrICIi 1: SPECIFlCATICtiS 

1.0 GENERAL 

'!he Xylogics Model 752 disk controller acccmnodates up to two SMD-E 
interface disk drives to VMEbusl systems using VME 9U backplanes 
(accepting a 15.75- qy l4.44-inch board size). 

1.1 usm:; '!HIS MANUAL 

1.1.1 

This 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 752; Section 3 describes the 
752 registers; Section 4 describes the lOPBs; and Section 5 
describes the 752 cammands. Section 6 describes error processing; 
Section 7 is a programming tutorial; Section 8 explains the 752's 
special functions; Section 9 describes the 752 theory of operation; 
and Section 10 includes drive interface information. 

Abbreyiations 

This manual uses the following mnemonics: 

AIO Ad:1 lOPS 
AIOP AIO Pending 
AM Ad:1ress Modifier 
ASR Autanatic Seek Retry 
ADD Auto-update 
~50 450-COmpatible Format 
cm:N Chain Enable 
000 Clear Remove IOPB 
oms Clear Register Busy 
crYP Controller '.lYPe 
DFLT Drive Fault 
IJ.1A Direct Memory Access 
DPB Dual Port Busy 
DRA Disable Read Ahead 
DRDY Drive Ready 
EC32 32-Bit EOC 
EOC Error COrrection Code 
EC01 Error COrrection Mode 
EDl' Enable lEA T:imeout 
ERRS Error Summa~ 
ESD Embedded Servo Drive 

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

FERR Fatal Error 
FIFO First In/First Out Buffer 
FIXD FixedjRernovable Media 
H Notation for Hexadecimal Values 
HOP Hold Dual Port 
ICS IOPB <llecksum 
IOPB Input/OUtput Parameter Block 
MMA Maintenance Mode Active 
Rei Maintenance Mode 
NPRM Ncn-privileged Register Mode 
rnCL On-cylinder 
CNS O'\1erlap Seek Enable 
mJM Pran Number 
PSEL Priority Select 
RAIO Read Ahead IOPB 
RBC Retry Before Correction 
RBS Register Busy Semaphore 
RIO Remove lOPS 
RMM. Register Maintenance Mode 
ROR Release On Request 
SGM Scatter/Gather Mode 
SKER Seek Error 
'IDl' 'Ihrottle Dead Time 
THRO 'Ihrottle 
'OOD Transfer ,.1ode 
WRPT Write-protect 

1.2 DFSIGN RELIABILITY 

Xylogics inplements the following features to minimize the 
likelihood of product failure: 

o Design for worst case voltage and temperature. 

o Extensive evaluation testing. 

o Low parts count through extensive use of custan LSI. 

o Buffer parity for continuous error checking. 

o Low-stress design on all canponents. 

o All components burne(}.-in. 

o One card, resides in backplane or expansion chassis. 

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

Rev. A. June 15, 1987 2 
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1.3 PHYSICAL 

PACl<AGThG -- '!he 752 completely resides on one printed circuit 
board (003). 

DIMENSIONS -- '!he 752 is a 3 by 3 Eurocard, measuring l4.44-inches 
high by l5.75-inches deep (366.7 nm by 400 nm). It is identical in 
form-factor to the VME triple high-triple wide PCB. 

SHIPPThG WEIGHT - 5 pounds (2.3 kg). 

FR<Nr PANEL - Xylogics offers the 752 with an optional front 
panel. 

~croRS - '!he 752 uses a 60-pin connector for the "A" cable, 
and two 30-pin connectors for the "B" cables. '!he SMD connectors 
are on the edge of the board facing out; they protrude through the 
optional face plate. '!he optional straight connectors do not 
protrude the face plate. 

1.4 E:NIRCNMENTAL 

'!he 752 enviromnental requirements are 0 - 55OC, with a maximum 
relative humidity of 90% (without condensation). Air flow across 
the board must maintain a maximum tem~rature differential of 70C 
to prevent hot spots. 

1.5 ELECI.RICAL 

J:l(lqER - '!he 752 uses 4.1 am~res at +5 volts DC (VDC), and 0.6 
am~res at -12 VOC. '!he -5 volts for the differential transceivers 
is derived on-board. 

'lDLERANCE - Voltages must be within plus or minus five ~rcent 
(4.75 to 5.25; -11.4 to -12.6). 

GRClJNDThG -- Coounon earth ground must be established between the 
disk drives and the CPU chassis, backplane, and expansion cabinets. 

1.6 SYSTEM RELATED SPECIFICATIONS 

DATA BUF~ -- '!he 752 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 FIFO. 
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1.6 SYSTEM RELATED SPECIFICATIONS (continued) 

READ AHEAD - causes the 752 to canplete an initial read and then 
continue reading ahead, thereby satisfying future reads with data 
fran the FIFO. . 

FORMAT - '!he 752 Format camnand formats a specified number of 
tracks. Use the Read/Write Track Headers cxmnands to incorporate 
custan interleaving schemes. Standard interleaving is 1:1; 2:1 to 
15:1 interleaving is software progr~e. 

MEDIA DEFECrs - '!he 752 has several methods for remapping bad 
blocks. One method leaves spare sectors on each track that can 
slip bad sectors with Read/Write Track Headers cxmnands. An 
alternate method has the spare sectors on the last part of the 
maximum head. '!he 752 also remaps entire tracks. '!his reduces the 
total number of spare sectors required with minimal affect on 
systen performance. 

READ DEFECl' MAP FFA'lURE - '!he 752 can read the manufacturer • s 
defect information directly fran the unformatted disk. 

STA'lUS LEOs - '!he 752 implenents two status LEOs. IJ. (BSY) 
indicates the controller is active; L2 (ERR) indicates the on-board 
diagnostics did not c:omplete successfully, or an error occurred. 

SCATIER/GA'IHER - '!he 752 supports Scatter/Gather on Read and Write 
cxmnands. '!he controller can gather data fran various memory 
locations and transfer it to the buffer for use in a Write camand; 
it can scatter the data out fran the disk drive to the appropriate 
memory locations with a Read canmand. To execute a scatter/gather, 

. software issues a normal Read or Write cxmnand along with a IJ4A 
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. 

ClrBCllmD DnGtDSTICS - '!he 752 runs an extensive on-board 
diagnostic routine upon power-up or a bus reset. If an error 
ocrurs during this test, the 752 posts the failure in a special 
error register. 
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1.6 SYSTEM RELATED SPECIFICATIONS (continued) 

ERROR DETECI'ION AND CORRECrION - '!he 752 supports a 48-bit data 
ECC with a redundant header check; it optionally supports a 32-bit 
ECC on the header and data (for supporting earlier controller 
formats, i.e., 451). Software controls autanatic detection and 
correction. 

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

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

<M:RLAP SEEKS - '!he 752 supports overlap seeks. When overlap 
seeks are enabled, the 752 may have both drives simultaneously 
seeking to the appropriate cylinders. 

D:rnGNJSTIC SUPOORl' - canprehensive set of stand-alone diagnostics 
written in ·C· are available. 

1.7 DISK DRIVE RELATED SPECIFICATIONS 

PHYSICAL DRIVE INl'ERFACE - '!he 752 supports the Extended SMD 
Interface ([SIvD-E]; See the Control Data Corporation (CDC) 
64712402, Revision A, and Fujitsu B03P-4760-0l0lA). 

INTERFACE DATA RATE - '!he 752 supports a maximum disk data rate of 
2.4 negabytes per second (MBS). '!he 752 supports this data rate at 
a 1:1 interleave factor. 'Ihis allows continuous data transfers, 
crossing sector and head boundaries with no loss of disk 
revolutions (asslltling the controller has enough bus tine to 
transfer the data). 

MIXED DATA RATES - '!he 752 mixes drives with different data rates 
(i.e., 1.2 MBS, mixed with 1.8 MBS, or mixed with 2.4 MBS drives). 

EMBEDDED SERVO DRIVFS - '!he 752 supports embedded servo drives. 

NUMBER OF DISK DRIVFS - '!he 752 supports up to two SMJrE drives. 

DISK SECl'OR FORMAT - '!he 752 sector format includes a header field 
separated fran a data field by a splice area. 
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1.7 DISK DRIVE RELATED SPECIFICATIONS (continued) 

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

CABLIN:; - 'Ihe 752 uses standard SM[) flat cabling or equivalent. 

WAL PORI' - '!he 752 supports dual port drives. 

1.8 VMEbus RELATED SPECIFICATIONS 

VME cn1PLIANCE NUMBER - IEEE PI014/Dl. O. 

TRANSFER MJDE - Direct Memory Access (rMA). 

rMA 'lHROl"lLE CDNTRa:.. -- Each tine the 752 becomes bus master, it 
executes rMA transfers to or fran system memory up to the max 
throttle limit or the number of words/longwords available in the 
FIFO buffer. 

DYNA-'lHROl"lLE - During a Read command, each tine firrrMare executes 
the rMA scheduler, the 752 calculates the amount of data currently 
in the FIFO and DMAs fram one to seven sectors to system memory. 
Dyna-throttle does not override the normal throttle and throttle 
dead tine features that tune system bus activity. 

rMA mTA TRANSFER RATE - The 752 has a maximum transfer rate of 18 
MBS based on 30 nanoseconds (ns) memory response tine (assuming 
longword mode transfers). TYPically, the 752 transfers data at a 
rate of up to 10 MBS based on 200 ns memory response time (assuming 
longword mode transfers). 

IMA DEAD TIME - '!he 752 supports a programmable throttle dead tine 
between throttle bursts. This prevents the 752 fram taking over 
the bus and allows tine for other mA devices to access the bus. 

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

BUS cn1PATmILITY 
VMEbus. 

'!be 752 is cornp:itible with the standard 

ADDRESS]N; CAPABILITY - '!be 752 supports master A32, and slave 
Al6, as per the VMEbus Specification. As a slave, the 752 responds 
to address modifiers 29H and 2DH (software programmable). 
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1. a VMEbus RELATED SPECIFICATIONS (continued) 

Jll\TA WIDlH - 'lhe 752 supports D16 and D32 as ~r the VMEbus 
~cification. 

RELEASE CN REXJUEST - Software programmable; the 752 releases the 
rus at the request of other ~ripheral devices. 

RELEASE WHEN rom - '!he 752 releases the rus after each bus 
access. 

BUS REXJUEST LE.VELS - 'lhe 752 supports four bus request levels 
(jl:l11per selectable). 

FARLY RELEASE OF BUS BUSY/ - 'lbe 752 does not support early 
release of Bus Busy/. 

mrERRJPl' PRIORI'lY - Software programmable interrupt level and 
vector. 

o.:N.rRCLLER I/O PARAMETER BLOCK (IOPB) LENG'lH - 30 bytes. 

<XN1RCLLER RmISTERS - Seven a-bit I/O Registers; byte or word 
addressable. Only eight bits respond during word access. 

1.9 SOF'lWARE RELATED SPECIFICATIONS 

1.9.1 

SOF'lWARE IN1'ERF1\CE - 'lhe 752 supports a high level software 
interface that allCMS host software to use the same nethod to add 
IOPSs to a chain while the controller is busy or while it is free. 

Software Interface 

'!he software interface includes seven byte-wide registers. Four of 
these bytes canprise the VME Address Register, the fifth byte is 
the AcXIress Modifier Register, the sixth byte is the Control and 
Status Register (CSR) , and the last byte is the Fatal Error 
Register (the 752 returns the fatal error codes in this register). 
'!he CSR includes two bits that are very i.np>rtant to IOPB 
processing: A<ti lOPS (AIO) and Ranove lOPS (RIO). 
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l.~.l Software Interface (continued) 

The lOPS is a block of camand and status information; it includes 
the disk address, the bus address, and the type of operation to be 
~rformed. '!be software driver sets up the lOPS in memory, sends 
the lOPS address to the VME ACkiress Registers, and sets Ala. After 
the 752 receives the lOPS address it resets Ala. 'Ihe 752 then 
~rforms the lOPS function and, upon completion or error, updates 
the lOPS status and sets RIO. 'Ihe VME ACkiress Registers point to 
the completed lOPS; the software driver reads the address and then 
resets RIO. 

Software may add IOPBs to the queue, prOViding Ala is clear, by 
writing the IO:PB address to the address registers and setting Ala 
(regardless ot the 752's busy status). 

1.10 PROORAMMABLE FEA'lURES 

o Software Controlled Interrupt or Polled Operations. 

o Software Programmable lEA Parameters. 

o Software Programmable Drive Size Parameters. 

o Software Controlled Transfer Retry/Correction. 
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SECrnE 2: INSTALL]}I; AND 'l'E'STlH; mE 752 

2.0 GENERAL 

2.1 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

section 2 describes how to unpack, configure, install, and test 
your 752 controller. 

UNPAQ(JR; AND INSPEcrION 

Inspect ~ Shigpin9 carton 

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

If no damage is visible, carefully unpack the 752. Save the carton 
and other packing material for possible later use. 

Contents 

The 752 is a Single printed circuit board. Optional items include 
a manual and/or software on a flqlpy disk, or 1/4-inch magnetic 
tape cartr idge. 

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

United States: (617) 272-8140 
United Kingdan (Milton Keynes): 44-908-569444 

Handling Precautions 

Observing proper handling precautions m1n1~ZeS the risk of 
damaging the 752 with electrostatic discharge. When transporting 
the 752, use an antistatic bag, antistatic bin, or the original 
shipping carton and packing material. Personnel handling the 752 
should observe proper grounding methods including, rot not limited 
to, wrist bands, heel straps, and antistatic mats. 

Inspect the 752 for socketed parts that may have loosened during 
shipnent. Make sure all parts are firmly seated in their sockets. 
If any parts need reinsertion, observe proper orientation. 
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2.2 <rNFlGUImI; mE 752 

You can configure the 752 with several jumper options. '!he 
following subsections describe these options. 

u ...- ...- ~ 

c 

i · i ~ 

· 9 · ... 

Lo 4i\ ~ 

I 

; 

"" ... ... 

Figure 2-1. 752 - canponent Location 

Rev. A. June 15, 1987 10 

= 

Q .., 

IL .., 

~ 
f 
r 
• 
i 

w .., 



XYLOGICS 752 Disk Controller User's Manual 

2.2.1 ~ Address Selection 

Jum{:er block JA controls the base address. Table 2-1 shows how to 
set the jum{:ers for COInItK>n1y used base addresses. Inserting a 
jumper makes the 752 respond to a 0 00. that address line; removing 
a jumper makes the 752 respond to a 1. Connect the jumper between 
similar pin numbers on each block. (The 752 uses bits 1 through 3 
to detennine which register is being accessed.) The 752 is an Al6 
Slave, and responds to address modifier 02DH, and optionally 029H. 

* * IAICI ~ 

JA • • F E 

• • 
• o 
• 

• • C B 

• • 
• • A 9 

• • 
• 8 

• 
• 7 

• 
• 6 

• 
• 5 

• 
• 4 

• 

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

Figure 2-2. Base Address JlmIper Block 

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

Nidress: 
0100 I I I I I I I 0 I I I 
0800 I I I I 0 I I I I I I 
EE40* 0 0 0 I 0 0 0 I I 0 I 
EEOO 0 0 0 I 0 0 0 I 0 I I 

o = OUt; I = Im 

* Standard Factory Configuration 

Table 2-1. Base Address Selection 

4 

I 
I 
I 
I 
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2.2.2 

2.2.3 

.I3W2 Reguest .ana .I3W2 Grant Lines 

'!he 752 uses the Bus Request and Bus Grant lines to become bus 
master. In VMEbus arbitration, there are four Bus Request/Grant 
levels: 0 through 3. The 752 drives one Bus Request line 
acoording to the jmtper scheme you choose. '!he arbiter drives the 
four Bus Grant In lines: BGOIN* through BG3IN*. If the 752 
receives a Bus Grant, and is not requesting the bus, it passes the 
grant by driving the appropriate Bus Grant OUt line: BGOaJT* 
through BG3aJT*. 

Select a request level by jrmpering one Bus Request (BRO* through 
W*), one Bus Grant In, and one Bus Grant Out line to match the 
selected request level. Jrmper the remaining Bus Grant In/0Ut 
lines so that the incaning signal passes through the board (i.e., 
jumper BGxIN* to BGXOUT*, where x represents the remaining grant 
levels). 

For example, Figure 2-3 shows the jrmpering scheme for level 3 
(Figure 2-3A shows the jumper blocks as they actually appear on the 
board 1 2-3B is labeled for this example): jrmper JB4 to JB81 then 
jrmper JC4 to Jes, and JD4 to JD8. Jmtper the remaining Grant 
levels fran JC5 to JOl, JC6 to J02, and Jc:1 to JD3. Factory 
oonfiguration: Bus Request Level 3. 

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

-0- -0- -0--1- -1- -1--2- -2- -2--3- -3- -3-
SR OUT IN 

L BG-.J 

Figure 2-3A. Actual Board Layout 

BUS RQST BGOUT BGIIN 

1- se 1- se 
~~~ ~ 
~.,.~ .,. 
~~~ 

JB JC 

1.e.la 
o 
1 
2 
3 

Figure 2-3B. Sample Jumpering Scheme 

Figure 2-3. Jl.IIIpering Bus Request and Bus Grant Levels 

Parallel Arbitration 

If you are using the 752 in parallel arbitration, and the Bus Grant 
OUt lines must be isolated fran the next slot' s Bus Grant In lines, 
remove all jrmpers between JC 5-8 and JD 1-4. 
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2.3 MAINTfNANCE l-DDE LOCKOOT JUMPER 

Installing jumper JE 1-2 gives you unrestricted use ot the 
maintenance mode. 

When jumper JE 1-2 is removed, you may only execute the diagnostic 
portion of the maintenance mode. ('!he non-diagnostic portion of 
the maintenance mode is proprietary to Xy10gics and subject to 
change without notice.) 

2.4 SELF TEST DISABLE 

When jumper JE 3-4 is installed, the 752 does not execute the self 
test on power-up. 

2. ~ PRCJot1S AND PALS 

Location 

DB 
L3 
M3 
D2 
E2 

lm:t Number 

180-002-173 
181-001-015 
181-001-016 
181-001-017 
181-001-041 

'!ype 

EPRCM 
PAL 
PAL 
PAL 
PAL 

Table 2-2. PRG1 / PAL Part Number and Location 

2.6 LIGHT EMIT1'IN3 DIODES 

The 752 has two light emitting diodes (LEOs). IJ. (BSY) is the Busy 
LED 7 when lit, the 752 is active. L2 (ERR) is the Error LED. 
During power-up, L2 lights for a manent (indicating the self test 
is running), and goes off 7 if L2 stays on, a fatal error occurred. 

2.7 BOMID LABELS / REVISION CCNIRCL 

All Xy10gics controllers use various revision control labels. This 
information is important when discussing configuration issues with 
us. P.Lease familiarize yourself with your board revision levels 
before contacting us. 

752-101-01 
Product 1 1 1 
Cmfiguration _I 1_ Revision Level 

Figure 2-4. Sample Part Number 
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2.8 PREPARIOO mE CCJmJTER SYSTEM FOR INsrALLATION 

2.8.1 

2.8.2 

2.8.3 

'!be backplane of your systan must provide a VMEbus slot for the 
752. The slot must be capable of handling a bus master, and the 
power source must handle the power consumption of the entire 
systan, including the 752. 

BacKplane Jmqpers 

Remove any jumpers that short, or cause the Interrupt Acknowledge 
(IACK IN/OOT) and rJ.1A Grants (BG 0-3 IN/OOT) to ~s the slot in 
which you are installing the 752. 

'!he card cage must have a slot at the proper rJ.1A priority available 
for the 752. The 752 uses rJ.1A to transfer data and IOPBs. 
Placement of the 752 in the rJ.1A priority chain may be critical. 
The amount of bus bandwidth it uses will be high at times; this may 
affect other boards in the systan. Likewise, other boards may not 
al10tl enough time for the 752 to rJ.1A enough data to keep up with 
the disk; consider this when choosing a slot. If the 752 does not 
get a high enough priority, then its rJ.1A falls behind what the disk 
requires, and it has to wait until the next revolution before 
continuing the transfer. If the 752 priority is high, it gets 
enough rJ.1A time, but other boards having insufficient buffers may 
starve fran lack of IJo1A time. The priorities must be balanced for 
your systan to work properly. 

Power Considerations 

'!he 752 affects the power consumption of the entire computer 
systan. '!be 752 uses +5 volts for logic and -12 volts to provide 
-5 volts to power the differential drivers/receivers for the SMD 
interface. Be sure the power supplies can handle the entire power 
load. Readjust the voltages after plugging in the 752. A power 
supply that is just adequate may cause intermittent and unusual 
problems due to noise generated b¥ occasionally going into 
overcurrent protection. 

L:imits: +5 volts (4.75 to 5.25 volts) at 4.1 amps; 
-12 volts (-li.4 to -12.6 volts) at 0.6 amps. 
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2.9 PREPAR:m; '!HE DISK DRIVE FOR INsrALLATION 

2.9.1 

2.9.2 

2.9.3 

2.9.4 

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

Configure the drive for use with the 752. '!his entails setting up 
such parameters as the Wlit select, number of sectors per track, 
and ensuring the sector and index pulses are provided on the "A" 
cable. Consult the drive manual for the exact method of 
configuring your drive. 

Drive Dni.t Select 

A plug on the front of the drive, or switches on one of the drivels 
internal circuit cards, usually selects the drive Wlit number. '!he 
752 accesses drives with unit numbers ranging fran 0 through 7. 
set the first drive to Unit O. 

Number .Qf Sectors ~ Track 

SWitches on one of the drive's internal circuit cards usually 
select the number of sectors per track. The 752 standard format 
uses 88 bytes of overhead per sector. 'Ibis is a naninal number 
derived fran the defaults set at the factory. see Section 8.2 for 
a more detailed description. 

If you are using the sector slip feature, the number of sectors 
available to the program is the total number of physical sectors on 
the drive less the spares (see Section 8.3 for more information on 
media defect mapping) • 

Many disk drives have a rtmt sector (a very small sector at the end 
of the disk). '!he 752 requires that all sectors except the rWlt 
are formatted. '!he minimum runt size is six bytes. 

Sector .and Index Pulses 

Both the "An (Centrol) cable and the "B" (Radial) cable can provide 
the sector and index pulses. Disk vendors usually provide drives 
with sector and index on the "A" cable. '!he 752 requires the "A" 
ccilile to carry sector and index. 

sane disk drives use the spare lines (see section 10) for 
maintenance functions (Tag 4). other disk drives use the spare 
lines for Extended CYlinder bits (Bit 10). The 752 supports both 
options; <x>nfigure the drive for its intended use. 
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2.9.5 Extended Ql1inder Addressing 

.[here are two methods for addressing cylinders beyond 1023. 
Xylogics supports the method that uses the spare lines on the nAn 
cable as cylinder address bit 10. (The 752 does not support the 
alternate method of USing the upper bits of the oamnon interface 
tus and Tag 2 [Head Tag] .) 

2.10 INITIAL TEE'lS 

'Ibis section relies upon your familiarity with yOW; canputer 
systan I s monitor and diagnostics. 

2.10.1 POIrIer-lIP.ana .self ~ 

The 752 initiates a self test upon power-up. 'Dle Error LED (L2) 
lights for a manent, and then goes off. If L2 remains on, the 
board is not fW'lctioning properly (the Fatal Error Register may 
indicate the nature of the problan). When L2 is on, SYSFAIL is 
asserted on the VMEtus. Contact Xylogics for further assistance. 
(Clleck the power supply voltages to ensure they are within limits 
[4.75 to 5.25 volts, and -11.4 to -12.6 volts]). 

2.10.2 Drive Re~ 

Spin the drive up and wait for it to become ready. Issue a Read 
Drive Paraneters canmand. The Drive Status byte indicates the 
drive status at execution time. If DRDY is clear, recheck the 
drive cable oonnections and try again. If you are still tmable to 
get the proper status, check the -12V supply on the tus. If the 
problan persists, check the disk drive with an off-line tester. 

2.11 DDGl>STICS 

When you run your diagnostics: 

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

o Rml a full pass of your diagnostic (or determine that the systan 
is working properly). 

o Cable and test any additional drives. 
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~RE 3: '!BE 752 REGISTERS 

3.0 GENERAL 

'lhe 752 programming interface is based on the use of seven, 
one-byte long, I/O registers. 'lhe ws address jumpers define the 
base address of the register set. Table 3-1 lists the registers 
along with the address offset fran the base address. '!he 752 
responds to either bytes or l6-bit words; when it responds to 
words, only 8 bits are valid. 

'lhe registers have one flD1ction when read, and another when 
written. '!be following subsections detail their definitions. 

Register Offset 

lOEB Address Byte 0 (Least Significant Byte) 1 
10PB Address Byte 1 3 
10PB Address Byte 2 5 
10PB Address Byte 3 (Most Significant Byte) 7 
10PB Address Modifier 9 
Centrol and status Register B 
Fatal Error Register D 

Table 3-1. Register Offsets 

3.1 10PB ADDRESS REGISTERS 

The first four registers define the 32-bit address of an 10PB or 
lOPB chain. When these registers are written, the 752 interprets 
it as the address of the 10PB or lOEB chain to be executed. When 
read, and the Ranove lOEB (RIO) bit is set, the registers point to 
the lOEB or lOPS chain just completed by the 752. 

The protocol for reading and wri ting this address register is 
defined by the use of the Add 10PB (AIO) and Ranove lOPB (RIO) bits 
in the Control and Status Register (see Section 3.3). 

3.2 lOPB ADDRESS K)DIFIER 

'Ibis register defines the 10PB address modifier. Address modifiers 
are used for many purposes, such as memory mapping, privilege 
levels, and addressing range. Please consult the VMEbus 
Specification for more information regarding address modifiers. 
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3.2 lOPS ADDRESS M)DlFIER (continued) 

Section 3.3 defines the protocol for reading and writing this 
register. 

IOPB ADIlmES M)DlFIER 
---,----------
1 7 1 6 1 5 1 4 1 3 1 2 1 1 101 ---------------

RESER\1ED ________ 1_1 1 1 1 1 1 1 
ADIlmES M)DlFIER 1_1_1_1_1_1 

Bit Mnemonic Description 

RESERVED. 7-6 

5-0 AM ADDRFSS M)DlFIER - Most systems use the standard 
AM code of 3D. (See the VMEbus Specification.) 

3.3 CCNlRCL AND STA'lUS RmISTER 

When written, this register provides the host with control of the 
752 operation 1 when read, it provides the host with 752 status 
information. Section 3.3.1 defines the bits in this register when 
written1 Section 3.3.2 defines the bits when read. 

3.3.1 Control Register (Write) 

aHmCL RmISTER (Write) -------_.--- -
7 615 1 4 1 3 1 2 1 0 

ROOISTER MAlN.rENANCE M)DE __ _ 
RESERVED ___________ _ 

mABLE MAINTENANCE M)DE _____ _ 
RESERVED _______________ _ 
CCNlRCLLER RESET _____________ _ 
ADD lOPS ________________ _ 
~RIO ________________________ __ 

~~----------------------------
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3.3.1 Control Register (Write) (continued) 

Bit Mnemonic Description 

7 RMM REGISTER MAINTENANCE IvDDE - When RMM and MM are 
set, the values previously written in all the 
registers (except the CSR) are echoed back. 

6 

5 

4 

3 

2 

MM 

CRST 

AIO 

RESERVED. 

ENABLE MAINTENANCE IvDDE - Setting MM and AIO 
places the 752 in Maintenance mode. '1his mode 
supports a different Register protocol and is used 
as a diagnostic tool. Section 8 outlines the 
Maintenance mode. 

RESERVED. 

<XN.L'RCLLER RESET CRSl' signals the 752 
microprocessor to perform a "soft" reset; it 
deselects all the drives (and releases dual port), 
stops the IMA and disk sequencers (potentially 
during sector transfers), and cancels any IOPBs in 
the queue. When the Controller Reset completes, 
the 752 resets the CSR to zero. CRSl' does not 
initiate a power-up self test. 

A Controller Reset takes up to 
one second to complete. 

ADD IOPB - When set, the 752 executes the IOPB 
(chain) at the address pointed to by the IOPB 
AiXlress and Address Modifier Registers. As soon 
as the host sets AIO, the 752 sets AIO Pending 
(AIOP) in the Status Register (indicating the 752 
has received AIO, but has not yet processed the 
new chain I s address). AIOP is negated in the 
Status Register after the 752 internally stores 
the new (chain) address. The 752 can store up to 
41 IOPB addresses in this manner. Clearing AIO if 
AIOP is set violates the register protocol. 
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3.3.1 Control Register (Write) (continued) 

l3it Mnemonic Description 

1 QUO CLEAR RIO - '!he host sets QUO to clear RIO in the 
status Register. 'lYPically, the host sets QUO 
after it reads the address of a completed lOPS 
chain fran the IOPB Ad3ress and Modifier 
Registers. Clearing RIO enables the 752 to update 
the IOPB Ad3ress and Modifier Registers with the 
address and address modifier of a newly completed 
IOPB (chain). Clearing RIO if it is ·not set in 
the status Register violates the register 
protocol. 

o CRBS CLEAR RBS - '!he host sets Clear Register Busy 
(CRBS) to clear RBS in the Status Register. 
Clearing RBS releases the registers for use by 
another host (see Section 8.7.2). (CRBS is only 
relevant in a multiprocessor environment.) 

3.3.2 Status Register (Read) 

STA'IDS REGISTER (Read) 
--

7 6 5 4 I 3 2 1 101 

BUSY __________ _ 
FATAL ERROR _________ _ 
MAINl'ENANCE K>DE ACrIVE _____ _ 
RESEmrnD ___________________ __ 
cnnRCLLER RESET llCrIVE _________ _ 
AIO PENDIl'G _________________________ _ 
REHJVEIOPB ______________________ _ 
REGISTER BUSY SEMAmORE _____________ _ 

l3it Mnemonic DescriPtion 

7 WSY BUSY - The 752 is executing an IOPB. '!he 752 sets 
BUSY when it clears AIOP to acknowledge the first 
IOPB address; it clears BUSY after canpleting all 
the IOPBs with no new ones ~nding (within SOO 
microseconds of the host clearing RIO on the last 
IOPS) • '!he 752 redefines this bit in Maintenance 
mode (see Section 8.6). 
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3.3.2 Status Register (Read) (continued) 

~ Mnemonic Description 

6 FERR FATAL ERROR - '!he 752 detected a fatal hardware 
error (a fatal error asserts SYSFAIL). A 
Controller Reset clears this bit. The Fatal Error 
Register contains more specific information. The 
752 asserts FERR under the following conditions: 

5 

4 

3 

2 

1 

o 

MMA 

RSTA 

AIOP 

RIO 

RBS 

(1) Maintenance Mode Test Failure 1 
(2) Power-up Self Test Failure1 
(3) lOPS Checksum Misccmpare 1 
(4) lOPS tMA Fatal1 
(5) IOPB Address Alignment Error 1 
(6) Firmware Error1 
(7) Illegal l<laintenance Hode Test Number 1 and 
(8) ACFAll. Asserted. 

MAIN'I'ENANCE IDDE ACl'IVE - When set, the 752 is in 
Maintenance mode (see Section 8.6). 

RESERVED. 

a::NlR<LLER RESET ACl'IVE - The host set CltST in the 
Control Register and the 752 is resetting itself. 

AIO reNl)ThG - When set, AIO has been set in the 
Control Register, but the 752 has not acknowledged 
its receipt. When clear, AIO may be set again. 

REMJVE IOPB - '!he 752 sets RIO after completing an 
lOPB (chain) and placing the address in the lOPS 
Address and Address Modifier Registers. 

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

REGISTER BUSY SEMAPHORE - RBS allows multiple 
hosts to share access to the 752 registers without 
simultaneous access (see Section 8.7.2). (RBS is 
only relevant in a multiprocessor environment.) 
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3.4 FATAL ERROR RmISTER 

If a fatal error occurs, the 752 returns the appropriate Completion 
Code in this register. Table 3-2· lists the fatal error codes; 
Section 6.4 describes them. 

EO 
El 
E2 
E3 
E4 
E5 
E6 
E7 
E8 
E9-EF 
FO 
Fl 
F2 
F3 
F5 
F6 

Rev. A. June 15, 1987 

Description 

Reserved 
!RAM Self Test Failure 
Reserved 
Maintenance Test 3 Failure (DSKCEL RAM) 
Maintenance Test 4 Failure (Header Shift Register) 
Maintenance Test 5 Failure (VMEIl-lA Registers) 
Maintenance Test 6 Failure (RmCEL Clip) 
Maintenance Test 7 Failure (Buffer Parity) 
Maintenance Test 8 Failure (Disk FIFO) 
Reserved 
IOPB Clecksum Miscanp3.re 
IOPB IJ.1A Fatal 
IOPB Address Alignment Error 
Firnware Error 
illegal Maintenance Mode Test Number 
ACFAIL Asserted 

Table 3-2. Fatal Error Codes 
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SECrI<E 4: lOPS DESauP!'I<E 

4.0 GENERAL 

'!he Input/OUtput Paraneter Block (IOPB) passes messages between the 
752 and host software: software passes the type of transfer, disk 
address, data address, and count to the 752; the 752 returns the 
transfer status and, if ADD is set or an error occurs, the ending 
addresses up:m cxmnand completion. 'Ibis section begins with the 
standard IOPB for most data transfer cormnands and follows with 
variations of the IOPB. 

4.1 STANDARD IOPB 

'!he 752 uses the standard IOPB for data transfer camnands and sane 
general purp:>se commands. 

STANDARD IOPB 

7 6 5 4 3 2 I 1 I 0 

IERRS I IDONEI I CHEN I I SGM I I COMMAND I 
I COMPLETION CODE I 

IDPBI ~ ICSEI IWRPTI I DFLTI ISKER 1\ IONCLI1IDRDVI 

I INTERNAL STATUS I 
I SUBFUNCTION CODE' 

[ffiQ] I RDP I I PSEL' 0 IUNIT I 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

I LINK LIST LENGTH I I INTERRUPT LEVEL I 

OA 

OB 

OC 

00 

OE 

OF 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Rev. A. June 15, 1987 

0 

0 

I INTERRUPT VECTOR I 
ICOUNT HIGH\ 

ICOUN'I. LOW I 
I CVLlNDER HIGH I 
I CVLI NDER LOW I 

I HEAD I 
ISECTOR I 
I DATA OR LINK ADDRESS MODIFIER I 
lNEXT IOPB ADDRESS MODIFIER 1 

I DATA OR LINK ADDRESS HIGH I 
IDATA OR LINK ADDRESS I 
IDATA OR LINK ADDRESS I 

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

I NEXT IOPB ADDRESS I 
INEXT IOPB ADDRESS I 

INEXT IOPB ADDRESS Lowl 

IIOPB CHECKSUM HIGH I 

IIOPB CHECKSUM LOW I 
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4.1.1 .IOm ~.o. (camnand) 

7 6 5 4 3 2 1 0 1 . 

ERROR SUMMARY _______ _ 1 
~------------------------ 1 ClJAIN ENABLE _________________ _ 1 1 1 
SO\TDmV~ ____________________ __ 

1 1 1 1 
~---------------------------------1_1_1_1 

Bit 

7 

6 

5 

4 

3-0 

Mnemonic 

ERRS 

Rev. A. JUne 15, 1987 

Descr.i,ption 

ERROR SUMMARY - ERRS is only valid if J:)OOE is 
set. When set, a hard or soft error occurred 
during IOPS processing. When clear, the 752 
successfully cxmpleted the IOPS. 

Clear IXI.JE and ERRS before 
executing an IOPS. 

~ - When set, the IOPS is canplete 1 if 
chained, software may remove the IOPS fran the 
dlain and reuse it. 

ClJAIN ·mABLE - When set, the Next IOPS Address 
Modifier and Next IOPS Address point to the 
next chained IOPS. When clear, this lOPS is 
not chained to another IOPS. '!he 752 always 
returns one lOPS at a time. 

SO\TTER/GMHER K)DE - When set, the lOPS is 
either a scatter (read) or a gather (write) 
transfer, a linked list describes the m.unber 
of l6-bit words and to what address the 752 
transfers each section of the data. '!he link 
address modifier and the link address specify 
the link list location. When clear, this IOPS 
specifies the data transfer address1 the data 
is transferred to/fran contiguous memory. OOM 
is only valid for standard reads and writes. 

<XJOJAND - See Table 4-2. 
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4.1.2 .mm ~ 1. (Status Byte 1) 

After the 752 executes the lOPS, it sets IXl'lE and posts a 
canpletion Code in this byte. CQnpletion Codes are only valid if 
OCNE is set. A code of Ox indicates a successful completion; any 
other value indicates an error occurred (see Section 6) • 

4.1.3 .mm ~ 2. (Status Byte 2) 

lOPS Byte 2 is the Disk Status byte; it is only valid if IXl'lE is 
set. Byte 2 (excluding bits 5 and 6) is read fran the drive 
selected by this lOPS. 

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

WAL PORI' BUSY ______ _ 
SLIPPED Rf.VOLUTION ______ _ 
CXlJNl' SEcroRS EXE<lJTED _______ _ 
WRITE-PROl'ECr ____________ _ 
DISK FAULT ______________ _ 
SEEK ERROR ________________ _ 
~INDER ___________________ ___ 
DmNE READY ____________________ __ 

Bit 

7 

6 

5 

4 

3 

Mnemonic 

DPB 

SR 

DFLT 

Rev. A. June 15, 1987 

DescriPtion 

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

SLIPmD REVCLurION - Sets if the 752 is 
unable to DIJA enough data to keep up with the 
disk; it waits until the sector CXJneS around 
on the next revolution. 

CXlJNI' SEcroRS EXEQJTED - Sets if the current 
sector count is invalid and the 752 has to 
recount the sectors. 

WRITE-PROl'ECr - Sets if the selected drive is 
write-protected. 

DISK FAULT - Sets if a fault condition exists 
in the selected drive. 
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4.1.3 .I.O.m ~ 2. (Status Byte 2) (continued) 

!tit 

2 

1 

o 

Mnemonic 

SKER 

DRDY 

DescriPtion 

SEEK ERROR - Sets if the 752 selects a 
cylinder higher than the drive maximum, or a 
seek does not canplete within 500 
milliseconds • 

CN-CYLINDER - '!he 752 sets OOeL when the 
selected drive is on-cylinder. 

DRIVE READY - '!he 752 sets DRDY when the last 
drive selected is ready. 

4.1.4 .I.O.m Me.l (status Byte 3) 

lOPS Byte 3 is reserved. It reflects the 752' s internal status. 

4.1.5 .I.O.m Me.l (Subfmction) 

IOPS Byte 4 is the Subfmction byte. Subfunction Codes follow a 
convention that indicates whether the code is generic to all VME 
controllers, generic to a group of controllers (i.e., 772, 712, 
751, 752, 7053, etc.), or s~cific to a particular controller. See 
Table 4-1. 

'!he 752 canbines standard camnand Codes with Subfunction Codes to 
define the required operation. Table 4-2 lists the 752 canmand and 
Subfmction Codes. 

Subfunction COdes (Hex) 

Oo-l~ 
20-3F 
40-5F 
60-7F 
8O-9F 
NJ-AF 
BO-SF 
CO-FF 

ClasS 

Generic to All 
Gener ic Tape 
772-Specific 
Reserved 
Generic Disk 
751-, 752-, and 7053-Specific 
7l2-Specific 
Reserved 

Table 4-1. SubflD'lction Code Classes 
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4.1.5 .IOm Me ~ (Subfunction) (continued) 

~ Ccmnand SUbfunction Descr:i,ption 

0 IDP 00 No Operation 

1 WRITE 00 Normal Write 

2 READ 00 Normal Read 

3 SEEK 00 Report CUrrent Ad3ress 
01 Seek and Report CUrrent 

Idlress 
02 Start Seek and Report 

Canpletion Inmediately 

4 DRIVE RFSET 00 Drive Reset 

5 WRITE PARAMETERS 00 Write COntroller Prmtrs. 
80 Write Drive Parameters 
81 Write Format Parameters 

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

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

Verify, IBta, and IBta ECC 
AD Write Defect Map 
Al Wri te Defect Map Xtnd. 

8 EXTmDED READ 80 Read Track Headers 
81 Verify IBta 
82 Read Header, Header 

Verify, IBta, and Data ECC 
AD Read Defect Map 
Al Read Defect Map Extended 

9 DIAGIDSTICS 00 Self Test 

ProF RE'SERVED 

Table 4-2. CCIIIDarIO/SUbfunction Codes 
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4.1.6 .IOm ~.5. (Unit) 

17 1 6 1 5 1 4 3 2 1 0 1 . 

FIXED/REfo'DVABLE MEDIA 1 1 
RELfAC)E WAL PORr 
PRIORITY SELECr 
RFSERVED 
UNIT NUMBER 

.Bit 

7 

6 

5 

4-3 

2-0 

Mnemonic 

FDID 

RDP 

PSEL 

UNIT 

1 1 1 
1 1 I I 
I_I I I .1 

1_1_1 

Description 

FIXED/REH)VABLE MEDIA - When set, the 752 is 
accessing the fixed media portion of a disk 
drive. When clear, the 752 is acceSSing the 
removable media portion of a drive. '!his bit 
allows you to treat a fixed/removable drive as 
two separate disk drives. See Section 8.12. 

RELEASE mAL PORr - '!his bit is specifically 
used with dual ported disk drives. When set, 
the 752 releases the disk drive's port when it 
canpletes a ccmnand. When clear, the 752 does 
not release the disk drive's port when it 
canpletes a ccmnand. See Section 8.14. 

PRIORITY SELECl' - When set, it forces the 
selection of a dual port drive. See Section 
8.14. 

UNIT NUMBER - '!his value specifies the Unit 
Number of the attached drive to which the 
transfer is directed (in the range of 0 to 7) • 

Depending on the camnand, Bytes 6 through 13 have 
different definitions (see Sections 4.2 through 4.4). 
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4.1.7 .IOP.B .Me.6. (Interrupt Level) 

4.1.8 

---------- . ---
1 7 1 6 1 5 1 4 1 3 211 101 ------ -----

LINK LIST LEN:;'lH ______ 1_1_1_1_1 1 1 1 
INTERlUPI' LE.VEL ______________ 1_1_1 

lUt 

7-3 

2-0 

Mnemonic 

LLL 

INTL 

Description 

LINK LIST Lm:;'lH - Bits 3-7 specify the length, 
in e1anents, of a linked list for Scatter/ 
Gather cannands. Fach elanent refers to an 
8-byte block in the linked list. See Table 8-2. 

INTERlUPI' LEVEL - '!he 752 uses these bits as the 
VMEbus hardware interrupt level when it 
compietes the lOEB. The 752 will not interrupt 
if bits 0 through 2 are clear. 

.IOP.B ~ 1. (Interrupt Vector) 

lOEB Byte 7 determines the interrupt vector that the 752 uses upon 
cannand completion. This byte is not valid if the interrupt level 
is zero. 

4.1.9 .IOP.B BYtes .a. .ana.2. (Count) 

Byte 8 is Count High; Byte 9 is Count Low. '!hese bytes specify the 
number of sectors to be transferred in a data transfer IOEB. The 
format camnand uses this oount to determine the number of tracks to 
format. 

4.1.10 .IOP.B BYtes A.ana.B (Cylinder) 

Byte A is Cylinder High; Byte B is Cylinder Low. '!hese bytes 
specify the starting cylinder address for a transfer. 
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4.1.11 .IOm ~.c (Head) 

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

4.1.12 .IOm Me D (Sector) 

IO:PS Byte D specifies the starting sector number for a transfer. 

4.1.13 .IOm Me.E (Data or Link AcXlress Modifier) 

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

RESERVED ________ 1_1 1 1 1 1 1 1 
MTA OR LINK ADDRESS K>DIFIER 1_1_1_1_1_1 

ait Description 

7 -6 RESERVED. 

5-0 MTA OR LINK ADDRESS K>DIFIER - If OOM is set, this field 
specifies the Link List AcXlress Modifier; if SGM is clear, 
this field specifies the Data Address Modifier. '!he 752 
uses these modifiers to oampiete the address. 

4.1.14 .IOm ~.l (Next lOPS Address Modifier) 

1 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 --,-----
RESERVED ________ I_I 1 1 1 1 1 1 
NEXT IOPS ADIlmSS K>DIFIER 1_1_1_1_1_1 

w.t 

7-6 

5-0 

Mnemonic 

Rev. A. June 15, 1987 

Description 

RESERVED. 

~ IOPS ADImSS K>DIFIER - If arm is set, the 
Next lOPS Address Modifier, along with the Next 
IOPS Address, point to the next lOPS in the 
chain. If arm is set, the 752 ignores this 
byte. 
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4.1.15 .!Om Bytes JJl through 13.. (D1A Data Aalress) 

IOPS Byte 10 is D1A !)ita Address High; Byte 13 is D1A Data Address 
Low. '!hese bytes canprise the data or link list address pointers. 
'!he 752 uses these bytes with the data or link list address 
modifier to point to the data or linked list address. If SGM is 
set, this address points to the linked list; if SGM is clear, this 
address points to the data address. (The link list address must be 
on a 16-bit word boundary.) 

4.1.16 .I.Om Bytes l! through II (Next IOPS Aalress) 

IOPS Byte 14 is Next IOPB hXiress High 1 Byte 17 is Next IOPS 
hXiress Low. These bytes canprise the Next IOPB Address pointers. 
The 752 uses these l¥tes with the Next IOPS hXiress modifier to 
point to the next lOPS in the chain (if OlEN is set in Byte 0). 
('!he Next IOPB address must be on a 16-bit word boundary.) 

4.1.17 .!Om Bytes JJl.and 19. (lOPB Olecksum) 

Byte 18 is IOPS Olecksum High; Byte 19 is IOPS Checksum Low. '!he 
752 calculates the dlecksum by adding the lOPS bytes and comparing 
the value against the value software calculated and put in these 
bytes. See Section 8.15. 

4.1.18 .!Om aytes lA .and lB (ECC Pattern Word) 

Byte 1A is ECC Pattern Word High; Byte 1B is ECC Pattem Word Low. 
'1bese l¥tes are required for ECC Mode 0 and may be required for 
Mode 2 (see Section 6.4). 

4.1.19 .!Om Bytes lC.and lJl (ECC Offset Word) 

Byte 1e is ECC Offset Word High; Byte 10 is ECC Offset Word Low. 
These l¥tes are required for ECC Mode 0 and may be required for 
Mode 2 (see Section 6.4). 
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4.2 <DNTROLLER PARAMETERS IOPB 

4.2.1 

'Ibis IOPB sets and reads various controller parameters. '!he 752 
uses the standard IOPB, rut redefines bits in Bytes 8 through E, 
and 10 through 13. 

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 

CONTROLLER PARAMETERS 

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

IERRS I I I DONE! II CHEN I I SGM I I COMMAND I 
I COMPLETION CODE I 

I DPB If [ill I ICSE I I WRPT I IDFLTI I SKER I I I ONCL I I I DRDY I 

I INTERNAL ST ATUS I 
I SUBFUNCTION CODE I 

0 [@ill 
0 I INTERRUPT LEVEL I 

I INTERRUPT VECTOR I 
I AUD I I ITMOD I I I DACF I ITm I EDT I I NPRM II 0 

I TDT I I 0 IROR I 0 f IDRA I 

lovsl I 0 IASRI 0 I RBC I I I ECCM I 

I THROTTLE I 
I EPROM RELEASE LEVELl 

0 

I CONTROLLER TYPE I 
0 I I NEXT IOPB ADDRESS MODIFIER I 

I EPROM PART NUMBER HIGH I 
I EPROM PART NUMBER LOW I 
I EPROM REVISION LEVEL I 

0 

I NEXT IOPB ADDRESS HIGH I 

I NEXT IOPB ADDRESS I 
INEXT IOPB ADDRESS I 

I NEXT IOPB ADDRESS LOW I 
IIOPB CHECKSUM HIGH I 
IIOPB CHECKSUM LOW I 

1Da6~~ (COntroller Parameters A) 

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

----------------
AIJ'ltrUIDATE 1 
'lRANSFER M)DE 1 
DISABLE ACFAIL 1 
IOPB OIEO<SUM 1 
ENABLE Il'1A TIMEOOT 1 
tm-PRIVn.EX2ED REX;ISTER M)DE 1 1 
RESERVED __________________ 1_1 

Rev. A. June 15, 1987 32 



X!ux.;ra; 752 Disk Controller User's Manual 

4.2.1 .mm ~ 11 (Controller Parameters A) (continued) 

.sit 

7 

6 

5 

4 

3 

Mnemonic 

1\OD 

'JM)D 

lCS 

EDT 

Rev. A. June 15, 1987 

Descr:i.ption 

1\O'ID-UPDATE - When set, the 752 updates the lOPB 
to the transfer's ending parClIl.eters; it updates 
the disk address, the sector count, and the data 
address after canpleting the transfer or 
detecting an error. When clear, the 752 only 
updates the lOPS if an error occurs. '!he values 
are then set up so that host software can tell 
the 752 to continue (the values should point to 
the sector in error, the correct remaining 
sector count, and proper data address). 

'IRANSFER MJDE - 'When set, the 752 executes data 
transfers in Lmgword mode. When clear, it 
executes transfers in Word mode. (lOPB 
transfers are always in Word mode.) If a 
transfer starts on an inproper address boundary, 
the 752 first transfers a byte and/or a word, as 
necessary to align boundaries, and continues the 
transfer in the selected mode. '!he 752 may end 
the transfer with a byte and/or word. 

DISABLE ACFAIL - When set, the 752 ignores the 
ACFAIL line on the VMEbus. 

lOPS ClIECXSUM - When set, the 752 reads the 
IOPB, compares the checksum it generated during 
the read with the checksum the software driver 
ag;ended to the lOPB. 'Ihe 752 also updates the 
Cllecksum bytes in any lOPB if 1\OD is set. 
Clearing lCS disables this feature. See Section 
8.15. 

Since this feature adds at least 100 
microseconds to each transfer, it effects 
the 752' s performance. 

ENABLE IJ.1A T1MEaJT - When set, the 752 enables a 
IJ.1A bus error tiner. When clear, the 752 relies 
on an external VMEoos transfer tiner. 
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4.2.1 

4.2.2 

.IOm ~..a (Controller Parameters A) (continued) 

Mnemonic 

1-0 

Description 

tm-PRIVILEGED REX.7ISTER roDE - When set, the 752 
responds to address modifiers 2DH and 29H. When 
clear, the 752 only responds to 200. (See the 
VMEbus SpeCification for more information on 
address modifiers.) 

RESERVED • 

.IOm ~.2. (Controller Parameters B) 

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

'lHRO'rlLE DEAD TIME _____ 1_1 1 
RESERVED 1 1 1 
RELEASE CN ~ 1 1 1 
RESERVED _______________ 1_1_1 
DISABLE READ AHEAD _________________ _ 

.lllt 

7-6 

5 

4 

3-1 

o 

Mnemonic 

'IDT 

ROR 

DRA 

Description 

'lHROl"ILE DEAD TIME - 'IDT selects one of four 
minimum tine periods that detennines the tine 
the 752 remains off the bus between throttle 
bursts (see Section 8.10). 

RESERVED. 

RELEASE GJ RmUEST - When set, the 752 releases 
the bus at the request of other bus masters; 
otherwise, it continues with the next throttle 
burst. '!he 752 monitors the bus request lines 
and releases rus busy only if another bus 
request is pending. It campletes its specified 
throttle burst before releasing the bus due to a 
pending request. When clear, the 752 releases 
the rus at the end of each throttle burst and 
rearbitrates if more data transfers are pending. 
See Section 8.16. 

RESERVED. 

DISABLE READ AHEAD - When set, the 752 disables 
its read ahead feature. When clear, the 752 
satisfies all subsequent reads with data fran 
the read ahead buffer (if possible). 
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4.2.3 .!Om Me A (Controller Parameters C) 

-------------------
716151413121110 1 

ENABLE <NERLAP SEEKS 1 1 1 
RESERVED __________ 1_1 1 
AlJ'l'(]o1ATIC SEEK RE'IRY __________ 1 
RESERVED _______________ 1 1 
RE'JRY BEFORE OORRECl'ION ___________ 1 1 
ERROR OORRECl'ION mDE _____________ 1_1 

Bit 

7 

6-5 

4 

3 

2 

1-0 

Mnemonic 

(J./S 

~R 

mc 

Description 

ENABLE <NERLAP SEEKS - When set, the 752 
initiates overlap seeks if roore than one drive 
is present. When clear, the controller does not 
initiate Overlap Seek operations. 

RESERVED. 

AIJ'l'CMATIC SEEK RETRY - When set, the 752 resets 
the drive, seeks to the oommanded cylinder and 
retries the transfer up to two tines on any of 
the following errors: Seek, Header Error/ 
CYlinder, Header Error/Head, Drive Not 
On-cylinder, and Drive Faulted. 

RESERVED. 

RE'IRY BEFORE OORRECl'ION - When set, the 752 
retries the operation once on an ECC error 
without calculating the error syndrane. If an 
error occurs, en the second try, the 752 reverts 
to the specified error correction mode. 

ERROR OORRECl'ION K>DE - '!here are three Error 
Correction modes. Mode 0 stops a transfer and 
provides the driver with the error's offset and 
pattern. '!he driver performs the actual 
oorrection. Mode 1 flags an error and continues 
the transfer. Mode 2 performs the correction in 
host memory, flags a soft error, and continues 
the transfer. 

Rev. A. June 15, 1987 35 



XYLOOlaJ 752 Disk Controller User's Manual 

4.2.4 .IOm.Me 11 (Controller Parameters D) 

Bits 0 through 7 are the Throttle ('!BRO) bits. ihe throttle is the 
maximum nmnber of transfers allowed each time the 752 becomes bus 
master. The throttle value determines the maxinrum J:MA burst length 
for both data and lOPB J:MA transfers. '!his byte allows a throttle 
setting fran 1 to 256. 

Value Weight 

0 256 
1 1 
2 2 
3 3 . : . 

255 255 

Table 4-3. 'lhrottle Values 

4.2.5 ..IOm Me.c (EPRG1 Release Level) 

The 752 returns the EPRG1 release level on a Read Controller 
Parameters command. 

4.2.6 .IOm Me.E (Controller Type) 

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

Controller 

712 
772 
752 

12 
72 
52 

(ESDI Disk Controller) 
(Pertee Tape Controller) 
(SMD Controller) 

Table 4-4. Controller Type Codes 

4.2.7 .mm BYtes JJl.and II (EPRCJo\ Part Nmnber) 

The 752 returns a portion of the EP.RCJ4 part number on a Read 
Controller Parameters command. ihe 4 nibbles in these 2 bytes 
refer to the part number I s last 4 digits. For example, if the part 
nmnber is 180-002-173, Byte 10 holds 2lH and Byte 11 holds 73H. 
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4.2.8 .mm Me II (EPR{lIi Revision Level) 

This b¥te contains the revision level of the EPROM plugged into the 
board. 

4.3 DRIVE PARAMETERS IOPS 

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 

7 

IERRSI 

I DPB I 

[IT[[] 

6 

IDONEI 

em 

I RDP I 

0 

0 

Rev. A. June 15, 1987 

DRIVE PARAMETERS 

5 4 3 2 I 1 T 0 

I CHEN I 0 I COMMAND I 
I COMPLETION CODE I 

ICSEI I WPRT I I DFLT I I SKER I I I ONCL I I IDRDY I 

I INTERNAL STATUS I 
I SUBFUNCTION CODE I 

I PSEL I 0 IUNIT I 

IC4501 I EC32 I 0 I INTERRUPT LEVEL I 
I INTERRUPT VECTOR I 
I MAX SECTOR LH I 

I HEAD OfFSET I 
I MAX CYLINDER HIGH I 
IMAX CVLlNDER Lowl 

I MAX HEAD I 
I MAX SECTOR I 

I SECTORS PER TRACK (RD. DR. PRM.) = 200 H I 
I NEXT IOPB ADDRESS MODIFIER I 

0 

0 

0 

0 

INEXT IOPB ADDRESS HIGH I 

I NEXT IOPB ADDRESS I 
INEXT IOPB ADDRESS I 

INEXT IOPB ADDRESS Lowl 

IIOPB CHECKSUM HIGHI 

IIOPB CHECKSUM LOW I 
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4.3.1 .!Om ~.6. (Drive Parameters) 

---,---,-"----------
7161514 312 110 

----------"-,-------------RFSERV'ED _________ 1_1 1 
450-<XJr1PATlBLE K>DE 1 
32-BIT ERROR CORRECl'ION CODE 1 1 1 
RESERVED 1 1 1 
INTERRJPr LEVEL _____________ 1_1_1 

Bit 

7-6 

5 

4 

3 

2-0 

Mnemonic 

C450 

EC32 

INTL 

Rev. A. June 15, 1987 

Description 

RESERVED. 

450-mtPATlBLE K>DE - When set, the 752 reads 
and writes 450--canp:1tible format disks. '!he 
format is canpatible with disks having less than 
64-sectors per track. '!he 752 ignores the Drive 
'!Ype field in the 450 headeq it does not format 
in 450-cat\patible mode. C450 does not override 
the format parameters set in the 752. EC32 must 
be set. 

Using C450, and EC32 in different modes 
on the two connecting disks reduces the 
disk subsystan's performance. 'lhe 752 
must modify the disk sequencer code 
each time it switches drives. 

C450 only allows word boundary 
transfers since it swaps data bytes as 
JltU\ed to memory. 

32-BIT EX:C - When set, the 752 uses a 32-bit ECC 
on the header and data. Nlen clear, it uses a 
redundant header check, and a 48-bit data ECC. 
EC32 must be set when using the 450-canpatible 
mode. (See the note below bit 5.) 

RESERVED. 

INTER1VP1' LEVEL - See Section 4.1.7. 
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4.3.2 

4.3.3 

4.3.4 

4.3.5 

4.3.6 

4.3.7 

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

roPB Byte 8 specifies the max sector value on the last head for use 
in cylinder sparing (this value is zero-based). Bytes 000 and 08H 
must be equal if cylinder sparing is not used. See Section 8.3.2. 

.IOm Me ~ (Head Offset) 

roPB Byte 9 specifies the drive's head offset value. Use zero for 
non-fixed/removable drives. Section 8.12 explains using the head 
offset to access fixed/removable drives • 

.IOm Bytes A.and 11 (Max Cylinder) 

roPB Byte A is Max Cylinder High; Byte B is Max Cylinder Low. 
'!hese bytes sIEcify the drive's max cylinder value. 'Ibis value is 
zero-based, i.e., the max cylinder on an 823 cylinder drive is 822. 

.lOPB ~ ~ (Max Head) 

roPB Byte C specifies the drive'S max head value. 'Ibis value is 
zero-based • 

.IQPB Me.D (Max Sector) 

roPB Byte D specifies the drive's max sector value. 'Ibis value is 
zero-based. See Section 8.3 • 

.IQPB Me.E (Sectors Per Track) 

rOPB Byte E returns the number of sectors per track (the 752 
determines this value by counting the sector pulses fran the drive) 
on a Read Drive Parameters command. 'Ibis is the actual number of 
sectors; it has not been modified to be zero-based. 'Ibis value 
does not include a runt sector (only one per track). 

'!he Format command uses this count to determine the number of 
sectors to format. Normal Read and Write commands use this count 
to limit the number of header oampares 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 

08 

OC 

00 

OE 

OF 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

7 

IERRS' 

'DPB' 

ITIRQ] 

0 

FORMAT PARAMETERS 

6 5 4 3 2 I 1 I 0 

'DONE' I CHEN' 'SGM' I COMMAND I 

! COMPLETION CODE' 

[]RJ ICSEI 'WPRTI IDFLTI I SKER' I ,ONCLj I 'DRDY' 

I INTERNAL STATUS I 

! SUBFUNCTION CODE I 

0 IUNIT' 

!INTERLEAVE I 0 !INTERRUPT LEVEL I 

I INTERRUPT VECTOR 1 

'FIELD 1 I 

I FIELoO 21 

I FIELD 31 

IFIELD41 

I BYTES PER SECTOR HIGH' 

I BYTES PER SECTOR LOW , 

0 

I NEXT IOPB ADDRESS MODIFIER I 

I FIELD 61 

IFIELD 71 

0 

0 

I NEXT IOPB ADDRESS HIGH I 
INEXT IOPB ADDRESS 1 

INEXT IOPB ADDRESS I 
! NEXT IOPB ADDRESS LOW' 

I'OPB CHECKSUM HIGH I 
IIOPB CHECKSUM LOW I 

.IOm ~.6. (Interleave) 

-----------,-----------------------
71615 I 4 1 3 1 2 110 

--,--------_._. _. --
INTERLEAVE FACl'OR _____ 1_1_1_1 1 
RESERVED 1 1 1 
INTERRJPl' LE.VEL _____________ 1_1_1 
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4.4.1 

4.4.2 

4.4.3 

.IOm ~ ~ (Interleave) (continued) 

!at 

7-4 

3 

2-0 

Mnemonic 

INTF 

IN1'L 

Description 

INI'ERLEAVE FACI'OR - '!he 752 uses INTF during 
format operations. For 1:1 interleaving, the 
interleave factor is zero. The interleave 
factor for other ratios is (n+l) :1, where n is 
the interleave factor. 

Interleave Factor 
lata 1=i 

o 
1 
2 

F 

Ratio 

1:1 
2:1 
3:1 . . 

16:1 

Table 4-5. Interleave Factors 

lNl'ERIVPl' LEVEL - See Section 4.1.7. 

.IOm ~.a (Field 1) 

Field 1 is the number of bytes fran one byte after the index or 
sector pulse to when the 752 enables the Read Gate for headers; 
this value must be greater than or equal to one (Xylogics 
reoonmends using one) • See the note below Section 4.4.3. 

.IOm .8Y.te.9. (Field 2) 

Field 2 is the number of bytes fran when the 752 enables the Read 
Gate to when it starts looking for the Header Sync byte. Field 2 
must equal a non-zero value (Xylogics rec:cmmends OAB). 

The combined value of Fields 1 and 2 nust not exceed 255. 
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4.4.4 .IOm ~ A (Field 3) 

4.4.5 

Field 3 is the number of bytes fran the sector pulse to the Header 
Sync byte1 this value must be greater than or equal to the sum of 
Field 1 plus Field 2 (Xylogics reconm:mds IBH) • 

.IOm ~ 11 (Field 4) 

Field 4 is the number of bytes between the Header ECC and the Data 
Sync byte1 this value must be larger than 11 (Xylogics reconmends 
l4H). 

Field 4 is actually four bits longer than this byte 
specifies. '!he 752 uses the extra four bits to test for a 
successful header compare and header veri~. 

4.4.6 .IOm aytes .c.ana D (Bytes Per Sector High/Low) 

Byte C specifies Bytes Per Sector High1 Byte D specifies Bytes Per 
Sector LOtI. '!he sector size (in bytes) must be larger than 254, 
even, and smaller than 3073. 

4.4.7 .IOm ~ l.C. (Field 6) 

4.4.8 

Field 6 is the number of bytes fran ~ing Read Gate to when the 
752 starts looking for data synC1 this value must be larger than 
nine (Xylogics reCOIOlIellds OM). 

.IOm ~ II (Field 7) 

Field 7 is the number of bytes the Write Gate rEmains on after the 
Data ECC1 this value must be greater than or equal to one (Xylogics 
recx:mnends three). 
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SECrIQI 5: <XHV\NOO 

5.0 GENERAL 

5.0.1 

5.0.2 

Each disk command begins a new page. An lOPS diagram follows each 
command description. '!be diagrams are highlighted to indicate 
which fields the 752 absolutely requires for command execution, 
which fields are optional for the command, and which fields it 
returns after execution. 

Each 752 lOPS is 30-bytes long. Reserving all 30 bytes for each 
lOPS maintains lOPS integrity. Generally, all commands use Bytes 0 
through 19H (Bytes lAB through lDH are reserved). 

Setting ~ .the C'.am!and 

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

Cgijpleting .the C'.am!and 

After the 752 completes the command, it updates lOPS Bytes 0 
through 3 with ERRS, JX!.JE, a canpletion Code, and an internal 
status. '!be 752 only updates the entire lOPS if Auto-update (MID) 
is enabled, an error occurs, or if Read Parameters or Read Extended 
Status commands are executed. If AI.JD is set, and no errors occur, 
the 752 sets rom, posts a Canpletion Code of zero in Byte 1, and 
disk drive status information in Byte 2; for any command that [MAs 

data to/fran memory, the 752 updates the data and disk addresses to 
point to the last address plus one of the transfer. 

status 

NJD Clear/No Error 
Occurs 

NJD Set/NO Error Occurs 

ADD Clear/Error Occurs 

ADD Clear/A Read 
Parameters or Read 
Extended Status 
Camand is Executed 

Action 

752 updates Bytes 0-3 with ERRS, rom, 
Campietion Code, and internal status 

752 updates the entire IOPB 

752 updates the entire IOPB 

752 updates the entire lOPS 

Table 5-1. CCJlInand caupJ.etion 
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5.1 ro OPERATION 

ihe No Operation (WF) command is a diagnostic tool. The 752 reads 
the lOPS and marks it canplete. 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

OC 

00 

OE 
0 

OF 
0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
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NOP 

ICOUNT HIGHI 

I CYLINDER HIGH I 

I HEAD I 

44 

Optionally 
Required 1111111111111111111 II 

Returned 
Velue 
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5.2 WRITE DATA 

'!he 752, after reading and deooding the lOPS, positions the disk 
drive heads at the target cylinder; then it reads in the data fran 
host memory (as per the lOPS) and writes the data contiguously to 
the specified disk address and subsequent sequential sectors. 

Write Data has two lOPS formats: Normal and scatter/Gather. A 
Normal lOPS specifies one contiguous block of host memory to write 
to the disk. A Gather Write. lOPS specifies up to 32 different 
blocks of host memory to be placed in oontiguous sectors on the 
disk (see Section 8.9). 

']he 752 stores lOPSs in a canmand queue that holds up to ten full 
lOPSs. ']his queue allC7t1S the 752 to optimize the cxmnands for 
overlap seeks. 

WRITE DATA 

01 

02 mmffiffffiffi~~mffiffiffiffi#WW~~~~~~~ffimmffi~~~ffiffl~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 

06 ~~~~&e;e~~~~~~~~~~~~~~~~24 
07 ~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~ 
OA 

OB ~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~ 
00 ~~~~~~~~~~~~~~~~~~~~ 
OE 

OF 

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

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

15 

16 

17 

18 

19 
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l,imm:WilmIWimim.i:lii:1 ~~~~~~:~IY 111111111111111111111 
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5.3 READ DATA 

The 752, after reading and decoding the IOPB, positions the disk 
drive heads at the target cylinder, then reads the disk data 
indicated by the rOPB, and writes the data in host memory. 

Read Data has two IOPB formats: Normal and scatter/Gather. A 
Normal IOPB specifies one contiguous block of host memory that is 
used to place the data from the disk. A Scatter Read IOPB 
specifies up to 32 different blocks of host memory where the disk 
data will be placed (see Section 8.9). 

The 752 stores IOPBs in a command queue that holds up to ten full 
IOPBs. This queue allCMs the 752 to optimize the commands for 
overlap seeks. 

05 

06 

07 

READ DATA 

09 ~~~~~~~~~~~~~~~~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~ 

00 ~~~~~~~~~~~~~~~~~~~~~ 
OE I-------l~ 

Of ~~~~~~~~~~~~~~~~~~ 
10 ~~~~~~~~~~~~~~~~~~~~~ 
11 ~~~~~~~~~~~~~~~~~~~~~ 

13 

14 

15 

16 

17~4= 

18 

19 

lAmm~~~~~fflffi~~~~~~~~mm~~~~~ 
lBmm~~~~ffiffifflffimw.~~~~~~mmmm~~~~mm 
lcmmffiffimmffllliffllliffllli~~~~~~~~~ffiWffiWmmmm~~ 

Required 
For Execution 
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5.4 REPORl' ClJRRENT ADmESS 

The 752 selects the disk drive, reads the first good header field, 
and returns the address to the host via the lOPS; it up:Jates the 
IOPS regardless of ADD's status. 

REPORT CURRENT ADDRESS 

00 

01 

02 

03 

04 

05 

06 

07 

08 
I COUNT HIGHI 

09 

OA 

08 

OC 

OD 

OE 0 

OF 
0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

~ Required 
For Execution ~~~~~~:~lY 111111111111111111111 
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5.5 SEEK AND REPORI' OJRRENT ADDRESS 

'!he 752 issues a seek to the selected disk drive for the target 
cylinder. After the drive completes the seek, the 752 reads the 
first good header field it encounters and reports it to the host 
via the completed lOPS. ']he 752 updates the lOPS regardless of 
AUDls status. 

SEEK AND REPORT CURRENT ADDRESS 

00 mfflfflffl~~ffiffi~~~~~~~~~fflfflfflfflfflfflfflffiffiffi~~~ 
01 

02 mmffiffiffmmffi~ffiW~ffffi~~~~~~~~#ffi~~ffi#~~ffffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~L-__ ~ ____ ~~~~~~~~~ 
06 

07 

08 r-----------------~~~~~----------------~ 
09 ~?7.~~?7.~~77.n7~~~~~~70~n7~~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 
OC fum~mm~mm~mm~~~~~~~~~~~~~~~~ 
OD ~~~~WW~WWmllWW~~~~~~~~~~~~illW~ 
OE 

Of 1-________ ---1 

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

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

14 

15 

16 

17 

18 

19 
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For Execution 
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Optionally 
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5.6 START SEEK AND REPORI' cn1PLETION IMMEDIATELY 

The 752 issues a seek to the selected disk drive for the target 
cylinder, and reports a completion to the host without waiting for 
the seek to complete. 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

06 

OC 

aD 

DE 
0 

Of 
0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
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START SEEK AND REPORT 
COMPLETION IMMEDIATELY 

IDATA OR LINK ADDRESS I 

49 

Returned 
Value 
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5.7 DRIVE RESET 

The 752 resets the disk drive. First it issues a fault clear, and 
then a recalibrate (return to zero). The roPB is complete when the 
recalibrate completes or times out on drives that are reaqy. The 
752 does not wait for the recalibrate to complete on drives that 
are not ready. 

DRIVE RESET 

00 W#fflffi~ffiffi~~~ffiffi~~~~~~~ffiffifflffi~ffiffi~~~~ 
01 

02 ~ffiff~Mmffi#~~~~~~~~~~~ffiffi~~ffiffi~mffffiffi~ 
03 

04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~==~~~~~~~ ____ ~ ____ ~~~~~~~~~ 
06 

07 
08 ~ __________________ ~I~C~OU~N~T~H~I~GH~I ____________________ ~ 

09 ~-----------------r~~~~~----------------~ 
OA 

OB r------------------=~~~~----------------~ 
OC I HEAD I 

00 r-----~----r_------~~~~============~~--~ 
OE 

OF 

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

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

14 

15 

16 

17 

18 

19 
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Required 
For Execution 

50 
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5.8 WRITE aNl'RCLLER PARAMETERS 

This oammand initializes the 752 with its operational parameters. 
No default parameters are assmned. Section 4.2 defines how to 
change the parameters for individual applications. 

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 
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0 

WRITE CONTROLLER PARAMETERS 

Required 
For Execution 

I EPROM REVISION LEVEL I 
o 

51 

Optionel1y 
Required II1111111111111111111 

Returned 
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5.9 WRITE DRIVE PARAMETERS 

'!his command sI2cifies the disk drive's I=hysical characteristics. 
'!be 752 asSlJneS no default values. See Section 4.3. 

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 
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Required 
For Execution 
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0 

0 

0 

0 

Optionally 
Required 111111111111111111111 

Returned 
Value 
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5.10 WRITE FORMAT PARAMETERS 

'!his command s~cifies the disk drivel s media format. Since the 
752 uses a traditional RAM, you must execute a Write Format 
Parameters command before attanpting any disk access (see Section 
4.4). 

WRITE FORMAT PARAMETERS 

00 ~fflff~~fflfflfflm~ffiffi~~~~~~~~~ffiffl~fflffiffiffi~~~ 
01 

02 ~ffiffi~~~~~*ffi~~~~~~~~~~~~~~~~~~ 
03 

04 ~~~~~~~~~~~~~~~~~~~~~~~~~4 

05 ~~~~~~~~~7.077.~~----~~~~~~~~~~ 
06 

07 

08 ~~~~~~~?7~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~~ 
OA 

OB ~~~~~~~~~~~~~~~~~~~~~~~~ 

DC 

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

o F 177'7'7?~"77'7'7?.,..,., 

10 ~~~~~~~?7,~~~~~~~~~~~~~~~~ 
11 

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

14 

15 

16 

17 

18 

19 
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For Executi on 
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5.11 READ CONTRCLLER PARAMETERS 

The 752 returns its current operational parameters to the host via 
the lOPB; it u{Xlates the lOPS regardless of ADD's status. See 
Section 4.2. 

READ CONTROLLER PARAMETERS 

01 ~~~~~~m#~~~~~~~~~~~~~~~~~ 

02 ~ffiffi~~~~mm~~~~~~~Wffi~ffi**ffiffiff~~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~?7~~~~~~ 
05 ~ ____________ ~ ____________ ~~~~~~~~~ 

06 

07 

08 ~ffiff~~fflffi~~~~~~~~~~~~~L---~mw~~ 

09 ~~~~WW~~----~~~r-~~~~mTImmmm~~ffiff~ 
OA ~ffiffi~~mmmmmrrmm~~~~~~~~ffiff~~~ffiffi~~~ 

OB ~~~~~~m#~~~~~~~~~~~~~~~~~ 

17 

18 

19 
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For Execution 

o 

li!i!!!!!!ii!!!!iii!ii!!!!!!!!!ii!!!!!!1 ~~~~~~:~l y 1I111I111111111111111 
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5.12 READ DRIVE PARAMETERS 

'!he 752 returns the values prograIllIled for each drive's J:hysical 
characteristics to the host via the IOPB~ it returns the specified 
drive's actual number of sectors per track in Byte OElI. '!he 752 
updates the lOPB regardless of AUD's status. See Section 4.3. 

READ DRIVE PARAMETERS 

01 

02 ~ffffi~~#ffi~~~~~~~~~Hffi~~ffffiffiM~ffiffi~~#ffiffffi~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~W4~~ 

04 ~~~~~~~~~~~~~~~~~~~~~~~~ 
os ~~~~~~~~~~---n~--~~~~~~~~~~ 
06 

07 

08 ~~#mm#~~m#~#mmH~~~~~~~~m#~~*w~~ 
09 ~mw~~~~~~~~~~~~~~mw~~~~~~~~ 
OA 

OB ~~~~~~~~mffiffffi~~~~~~~~~~~~~ 
oc 

00 mffiffiffi~mffiffiffi~~~~~~~~~~~~~mm~~mm~ 
OE 

OF 

o 
10 r-------------------------------------------------~ 
11 0 

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

14 

IS 

16 

17 

18 

19 
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Required 
For Execution 
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5.13 READ FORMAT PARAMETERS 

'!be 752 returns the selected disk drivel s format parameters to the 
host via the IOPB~ it updates the IOPB regardless of ADDI s status. 
See Section 4.4. 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

OC 

00 

Of 

OF 0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
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5.14 READ DRIVE STA'lUS EXTENDED 

The 752 reads the SM[) drive interface's extended status. It 
returns the drive's status in lOEB Bytes 8 through A regardless of 
AUn's status (see Table 5-2). The drive-specific bytes follow the 
same bit alignment as the standard status byte. 

Me ~~ !J:gg5. .Bit.:.. 2 .6. 5. .i .3. .2. ~ .Q. 

02 0 0 SECI' INDX AIl1 WRPl' DFLT SKER CNCL DRDY 
08 
09 
OA 

1 0 * * * * * * * 
0 1 * * * * * * * 
1 1 * * * * * * * 

* Drive-specific 

Table 5-2. Extended Drive Status 

READ DRIVE STATUS EXTENDED 

00 ffiffl~~~ffiffi~ffiffi~~~~~~~~ffiffiffiffi~~~~ 
01 ~~~~~~~~~ffiffiffiffi~~~~~~~~~~~ 

02 mmffiffi~mmfflffiffiffiffiffiffiili~~~~~~ffifflffiffl**fflffl**ffifflffiffim 

04 ~~~~~~~~~~~~~~~~~~~~~~ 
05 ~==~~~~~~~ __ ~ ____ ~~~~~~~~~ 
06~~~~_. 
07 ~ 

08 mfflffiffl~mffimmffiffimmmmffi$~~~ffiffi~mmmmmmmmmmmmffim~ 
09 ~mmmffiffiffiffiffiffiffiffiffiffiffi~~~~~~fflfflfflffifflffifflffifflffi~~~ 
OA ~~~wwWW~~~wmmmmmmmmm=W~~~~~lliilllliill~ 

DB r-----------------------------------------~ 
DC r-----------------------------------------~ 
00 r---~----_r------_r~==============~----~ 
Of I--------_+"., 

Of t---------= 
10 r-----------------------------------------~ 
11 r-----------------------------------------~ 
12 r-----------------------------------------~ 
13~ 
14~ 

18 

19 

Value 
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5.15 WRITE TRACK HEADERS 

The host writes the sector header fields on a track (cnly one track 
per lOPS). The 752 takes the data for the header fields fran host 
memory: four bytes per header; one header for each sector on the 
track. (The data fields are not preserved.) It places the data on 
the track starting fran index. section 8.3 defines the data format 
in each header. 

WRITE TRACK HEADERS 

00 ffiffimmfflffi~fflfffflffi~fflffi~~~~~~~ffiffi~fflffi~ffiffl~~~ 
01 ~~~Wffi~~~~~~~~~~~~~~~~~mw~~ 
02 ~~ffim~ffiff~~~ffim~~~~~~~ffiffi~ffiffi#ffi~~#ffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~L-__ ~ ____ ~~~~~~~~~~ 
06 

07 

08 ~ ________________ ~~~~~ ________________ ~ 

09 ~~~~~~n7~7n~~~~~~n7~7n7h~n77n~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 

OB ~~~~~~~~~~~~~~~~~~~~~~~ 
ot 

00 r-----~----~~~~~~~~~~~~~==~n77n~ 
OE ~ ________ __ 

OF ~rr7'~""""""""''''''''' 

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

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

14 

15 

16 

17 

18 

19 
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5.16 WRITE FORMAT 

The 752 formats the drive, writing the header of all sectors with 
the appropriate sector ID. 'lhe data field contains zeros and a 
valid ECC. '!he COWlt bytes in this canmand refer to the number of 
tracks to be formatted. See Section 8.2. 

WRITE FORMAT 

00 ~ffiffi~~ffiffl~ffiffi~~~~~~~fflffifflffiffiffi~~~mm~ 
01 

02 ~~~~~~mffi~~~~~~~~ffiffi~~ffiffi~fflffl~ 
03 WP~~~~~~~~~~~~~~~~~~~~~~~ 

04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~L-__ ~ ____ ~~~~~~~~ 
06 

07 

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

OB ~~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~§§~~~~~~~~~~~ 

00 ~--~-----r------~~~~~~~~~~'----1 
OE ~ ____ _ 

OF ~ ____ _ 

10 ~ ____________ ~~~~~~~~~~ __________ ~ 

11 

12 ~ ____________ ~~~~~~~~~ ____________ ~ 

13 

~ Required ~or Execution 
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5.17 WRITE HEADER, HEADER VERIFY, mTA, AND IlM'A OCC 

'!he 752 writes a sector header, header verify, data, and data ECC. 
'!here are always four bytes in the header, bIt· the other fields 
vary according to the initial 752 set-up. '!be 752 does not cross 
head or cylinder boundaries while executing this camnand. 

'!he host must calculate the ECC in all ECC fields since the 
controller does not calculate any ECC fields for this canmand. See 
Sectim 8.11. 

WRITE HEADER. HEADER VERIFY. 
DATA. AND DATA Eee 

00 mffimfflfflffiffiffi~~mffi~~~~~~~fflffi~~ffiffiffiffi~~~~ 
01 ~~~ffiW~ffim~~~~~~~~~~ijffimw~~~~~ 
02 ~fflffi~~~~ffiffi~~~~~~~~ffiffi~~ffiffi~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~4-__ ~ ____ ~~~~~~~~~ 
06 

07 

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

00 ~~~~~~~~~~~~~~~~~~~~~~~ 
Of 1------­
OF ~.__.__,.,..,..,..,..,..,.., 

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

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

14 

15 

16 

17 

18 

19 
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5.18 WRITE DEFECl' MAP 

Write Defect Map is a useful maintenance command for debugging 
software. '1he 752 uses data from host memory and writes a 
manufacturer's defect map to the disk. See Section 8.1. 

WRITE DEFECT MAP 

00 mm~~ffifflffiff~mffi~~~~~~~fflffi~ffiffi~ffiffi~~~~ 
01 ~~~ffim~~~~~ftm~~~~~~~~~~~~~~ 
02 ~ffiffiffl*~ffiffiffiffl~#ffiffi#~~~~~~~~~~#ffi#ffi~~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

06 

07 

06 r-----------------~~~~~----------------~ 
09 ~~~77_~~77_n77.n77r~~~~~~~~7T.~~~~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 

OD r-----~----~~~7,0~~~~~~~~~~~~~~ 
OE 

OF 

10~~~~~~~~~~~~~~~~~~~~ 
II ~~~~~~~~~~~~~~~~~~~~~~~~ 
12 ~~~~~?7~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

16 

19 
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5.19 WRITE DEFEcr MAP EXTENDED 

write Defect Map Extended is a useful naintenance command for 
debugging software. '!he 752 uses data from host memory and writes 
a manufacturer's defect map to the alternate location on the track. 
'!his offsets the defect map from index, avoiding media defects. 

WRITE DEFECT MAP EXTENDED 

00 mmmmmffl~~~~~~~~~~tmmmmmmm~~~~ 
01 

02 mffffifflffim~ffi*~mffi~~~~~~~Wffl~ffimWffi~~~~ 
03_~~~~~~~~~~~~~~~~~~~~~~~~ 

07 

08 r-----------------~~~~~----------------~ 
09 ~~'l7_~~7,0~~~~~~~~~~n77.n7.0~n7~~ 
OA 

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

OD r---~~--_,~~~~~~~~~~~~~~~7.n~ 
OE ...... _____ ~ 

OF 

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

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

14 

15 

16 

17 

18 

19 
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5.20 READ TRAQ{ HEADERS 

The host reads the sector header fields on a track. '!be 752 places 
the data from the header fields in host nenory: four bytes per 
header; one header for each sector on the track. Section 8.3 
defines the data format in each header. 

READ TRACK HEADERS 

00 mm~mfflffiffi~M*mffiffiij~~~~~~~ffifflffiffl~ffiffi~~~~ 
01 

02 mffffiffi~ffi*ffiffi~ffi*ffiffi**~~~~~~~ffiffi~~ffim~~~~ 
03 ~~~~~~~~~~~~~~~~~~~mwmum 
04 ~~~~~~~~tf~~~~~~~~~~~~~~ 
05 ~~~~~~~~L-__ ~ ____ ~~~~~~~~ 
06 

07 

08 r-----------------~~~~~----------------~ 
09 ~'l7_~~'l7.~7,0~~7/r~~~~~~~~~~~~~~ 
OA 

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

00 r-----~----~'l7_~~~~~~~~~~~~=c~~~ 
OE 

Of 

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

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

14 

15 

16 

17 

18 

19 
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5.21 VERIFY DATA 

The 752 verifies the data on the disk: it reads the data fran the 
host and the disk simultaneously, and canpares them on a bit-by-bit 
basis. '!he granularity of the mismatch reporting is one sector. 
'!he ending data address does not indicate where a mismatch error 
occurred. 

00 

01 

02 

VERIFY DATA 

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

05 

06 

07 

08 

09 

OA 

OB 

OC 

00 

OE 

o F ,",'r7"l'"'7"'7''r7''l'"'7"'7'~~ 

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

12 

13 

14 

15 

16 

17 

18 

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

The 752 reads a sector header, header verify, data, and data ECC. 
'!here are always four bytes in the header, rut the other fields 
vary according to the initial 752 set-up. '!he 752 reads the 
Physical sectors regardless of the interleave factor; it does not 
cross head or cylinder boundaries. See Section 8.11. 

READ HEADER. HEADER VERIFY. 
DATA. AND DATA ECC 

00 mffimfflfflffiffifffflffl~~~~~~~~~~~ffifflffiffl~~~~~ 
01 

02 ~ffiff~~~~~ffiff~~~~~~~~#ffiffiff~~#ffi~~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~~~~ 

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

07 

08 ~~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~+?~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
OB ~~~~~~~~~~~~~~~~~~~~~~~~ 
OC 

OE 

OF 177-'7"r7"r.1"':~""""'~ 

10 ~~~~~~~~~~~~~~~~~~~~~~~~ 
11 ~~~~~~~~~~~~~~~~~~~~~~~ 
12 ~~~~~77~~~~~~~~~~~~~~~~~~~ 
13 

14 

15 

16 

17 

18 

19 

~ Required ~or Execution 
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5.23 READ DEFEcr MAP 

The 752 reads the manufacturer's defect map and returns the data to 
memory in the correct bit order. See Section 8.1. 

READ DEFECT MAP 

00 mmmm~~~~ffiffi~~~~~~~fflffifflffifflffifflffi~~~~ 
01 

02 

03 

04~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~L-__ ~ ____ ~~~~~~~~ 
06 

07 

08 r-----------------~~~~----------------~ 
09 ~~~~?7.~?h~7.n7h~~~~~~~~~~~~~~ 
OA 

DB 

DC 

00 j---~~--~~~~~~~~~~~~~~~7.n~~ 
DE 

OF 

10 

11 

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

14 

15 

16 

17 

18 

19 
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5.24 READ DEFEeI' MAP EXTENDED 

The 752 bypasses any media defects and reads the manufacturer' s 
defect map fran the alternate location on the track. see Section 
8.1. 

READ DEFECT MAP EXTENDED 

00 mfflmffi~~mm~ffiffi~~~~~~~fflffifflffifflffifflffiffiffi~~~ 
01 ~~~#m~~~~~~~~~~~~~~~~*ffi~~~ 
02 ~~ffiffi~fflff~Mm~~~~~~~~~ffiffi~~ffiffi~mffiffiffl~ 

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

05 ~~~~~~~~~L-__ ~ ____ ~~~~~~~~~~ 

06 

07 
08 ~ ________________ ~~~~~ ________________ ~ 

09 ~n?~77.n?~77.~~~~~~~~~~~~~~7/-~~ 
OA ~~~~~~~~~~~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~~ 
OC ~~~~~~~~~~~~~~~~~~~~~~~ 

00 r---~----~~~~~~~~~~~~~~~~ 
OE 1-----------­
OF ~~.,.,.,~~.,..,.., 

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

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

14 

15 

16 

17 

18 

19 
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5.25 DUGDSTI<S 

'!he 752 executes the on-board self test diagnostics. Do not chain 
this lOPS to another lOPS. It cannot be used in oonjunction with 
other IOPSs in the canmand queue. 

DIAGNOSTICS 

00 

01 

02 

03 

04 

05 

06 

07 

08 
I COUNT HIGH I 

09 

OA 

08 

DC 
I HEAD I 

OD 

DE 
0 

OF 0 

10 

" 
12 

13 

14 I NEXT IOPB ADDRESS HIGH I 

15 

16 I NEXT IOPB ADDRESS I 

17 

18 

19 

~ 
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SECrIc. 6: ERROR PRCXFSS:m; 

6.0 GENERAL 

'!he 752 Error Summary (ERRS) bit, Fatal Error (FERR) bit, and 
Completion Code represent the controller's status after executing a 
c:omna.nd. FERR indicates the transfer failed and the 752 requires a 
Controller Reset before continuing. ERRS only affects the specific 
IOPB and may be tested in lieu of checking the Canpletion Code i the 
752 does not require a Controller Reset before continuing. '!he 
Completion Code informs software that the 752 successfully 
completed a conunand, failed to complete a command, or encountered 
and corrected a problem with one of several internal recovery 
procedures. 

6.1 mE CXJ.1PLETION CODE 

6.1.1 

'!he 752 posts a Completion Code in lOPB Byte 1 (status Byte 1) i a 
Completion Code is only valid if DONE is set. Table 6-2 lists the 
Canpletion Codes (all codes not listed in this table are reserved). 
'!he fOllowing subsections describe these codes, along with any 
required corrective action. 

ComPietion~ Conyention 

Canpletion Codes follow a convention that recomnends the action 
required b¥ either the software driver or manual intervention. The 
b¥te's upper nibble is the reoovery oode, and the lower nibble is 
the actual error code (see Table 6-1). 

Recovery ~ 

o 
1 
3 
4 
6 
7 
8 
9 

Recoyery Procedure 

No Action / Status Only 
Non-retryable Programming Error 
Successfully Reoovered Soft Error 
Hard Error / Retry 
Hard Error / Reset and Retry 
Fatal Hardware Error 
Miscellaneous Error 
Requires Manual Intervention 

Table 6-1. Recovery Codes 
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6.1.1 Carmetion ~ Convention (continued) 

Action .CQQe (Hex) Descr.i,ption 

No Action / Status Only 00 Successful Compietion 

Ncn-retryable Programming 10 Illegal Qylinder Address 
Errors 11 Illegal Head Address 

12 Illegal Sector Address 
13 Count Zero 
14 tJniIrQ?1emented camnand 
l5-lB Illegal Field Lengths 1-7 
lC Illegal Scatter/Gather Length 
lD Not Enough Sectors/Track 
IE Next IOPB Alignment Error 
IF Scatter/Gather ACtir. Alignment 
20 Scatter/Gather With Auto ECC 

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

32 Auto Seek Retry Recovered 
33 SOft Retry Recovered 

Hard Errors/Retry 40 Hard Data ECC 
41 Header Not Found 
42 Drive Not Ready 
43 cperation Timeout 
44 VMEIMA Timeout 
45 Disk Sequencer Error 
46 FIFO Parity Error 
47 Dual Port Busy Timeout 
48 Header ECC Error 
49 Read Verify 
4A Fatal VMEIMA Error 
4B VMEbus Error 

Hard Errors - Rese~ry 60 Drive Faulted 
61 Header Error/Qylinder 
62 Header Error/Head 
63 Drive Not On-cylinder 
64 seek Error 

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

Miscellaneous Errors 80 SOft ECC 

Requires Manual Intervention 90 Write-protect Error 

~le 6-2. SlmDary of canpletion Codes 
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6.1.2 Ccxqpletion ~ Descriptions 

6.1.2.1 No Action / Status Only 

'lYPical1y, the fol1a-.ring Canp1etion Code requires no action1 the 
752 returns the code for status only. 

Code (H) Description 

00 SUCCESSFUL (DoUJLETION - Not an error 1 indicates the lOPS 
is cxxnplete. 

6.1.2.2 Nan-retryable Programming Errors 

This group of errors is usually encountered while derugging 
drivers 1 they should not occur in a normal operating system 
environnent. 

Code (H) DescriPtion 

10 TT.T.FGAI, CYLINDER ADDRESS - Host software specified a 
cylinder address greater than the maximum cylinder number 
specified in the last Set Drive Parameters oamnand for 
this drive. 

11 TTJJiGM, HEAD ADDRESS - Host software specified a head 
address greater than the maximum head address specified 
in the last Set Drive Paraneters canm:md for this drive. 

12 TT.T.FGAI, SECl'OR ADDRESS - Host software specified a 
sector address greater than the maximum sector number 
specified in the last Set Drive Parameters oamnand for 
this drive. 

13 <XXJNT ZERO - Host software issued the 752 an IOPS that 
required a count, rut the oount was zero. Read, Write, 
and Format cannands require a valid count. 

14 UNIMl?LEMENrED CXJt1MAND - 'lhis error occurs on all 
reserved camnands. 

15 TTJJiGM, FIELD LEH;'lH 1 - See Section 8.2.2.1. 

16 TTJ.FGAI, FIELD LEH;'lH 2 - See Section 8.2.2.2. 

17 
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6.1.2.2 Non-retryable Programming Errors (continued) 

CQdelHl Description 

18 ILLOOAL FIELD LENG'lH 4 - See Section 8.2.2.4. 

lA TIJ.mAL FIELD LENG'lH 6 - See Section 8.2.2.5. 

lB ILLEGAL FIELD LENG'lH 7 - See Section 8.2.2.6. 

lC TIJ.mAI, SCATTER/GA'llIER LENG'lH '!he 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. 

lD lUI' ENOOGH SECIDRS PER 'mACK - '!he format routine was 
unable to format since too few sectors were actually 
available on the track. 

IE NEXT IOPB ALIGNMENT ERROR - '!he Next IOPB Address did 
not start on a l6-bit boundary; the 752 does not execute 
the NIOPB. 

IF SCATTER/GMHER ADDRESS ALIGNMENT ERROR A 
Scatter/Gather address did not start on a l6-bit 
boundary. 

20 SCATTER/GA'IHER WI'lH AUTO ECC ERROR - A Scatter/Gather 
operation ended with a soft ECC er ror; due to Scatter/ 
Gather boundaries, the 752 did not autanatically correct 
the error, but reverted to ECC Mode o. 

6.1.2.3 Successfully Recovered Soft Errors 

This 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. 

Code cal Description 

30 SOFT ECC OORRECl'ED - '!he 752 detected and corrected one 
or more ECC errors, during a disk read, in ECC Mode 2. 

31 ECC ERROR IGIDRID - '!he 752 detected, but ignored, an 
ECC error (during a Read command, in ECC Mode 1) and 
continued the transfer. 
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6.1.2.3 Successfully Recovered Soft Errors (continued) 

CodeCH} Description 

32 AU'IO SEEK RETRY REmvERED - '!he 752 completed the 
transfer successfully but, during the transfer, it 
recovered fram an error by resetting the drive. 

33 SOFT RE'1RY RECDVERED - A retry was successful: either 
by setting RBC or issuing a zero latency read. 

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 system may crash. 

QodeCH} Description 

40 HARD DATA ECC ERROR -- '!he 752 detected a hard data ECC 
error in the data field during a Read canrnand. Retry the 
previous Read operation. 

41 HEADER IDT FWND - '!he 752 cannot find the requested 
sector. '!he controller searches for one disk revolution 
plus one sector to locate the header. See Section 9.3.2. 

42 DRIVE WI' READY - '!be selected drive is not ready, rut 
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 specified unit mnnber is connected 

to the 752. 

43 OPERATION TIMEaJT - '!he 752 did not complete the IOPB 
within a two second tineout period. 

44 VMELMA TIMEOOT - '!he mA controller did not complete 
within its allotted tine limit. One reason could be that 
memory did not respond in tine. 

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

Gode(H) Description 

45 DISK SEQUENCER ERROR (continued) -- rrhe 752 cannot send 
or receive the appropriate signals fran the selected 
drive. Causes include: 

o ]mproper or defective cabling. 
o Unformatted drive. 

46 FIFO PARITY ERROR - '!he transfer failed; the 752 
detected a FIFO buffer parity error. 

47 WAL PORI' BUSY - The 752 tined out while waiting for the 
port on a dual ported drive. '!he tineout is two seconds. 

48 HEADER ECC ERROR - '!he 752 found a header match, but the 
Header ECC did not oompare. 

49 READ VERIFY ERROR - '!he data read fran the disk did not 
match the data read fran rranory. 

4A FATAL Vl-1EmA ERROR - The VMEJ:l.2A stopped for no app:irent 
reason. rrhe count nor the address overflowed, and there 
was no bus error. 

4B VMEBUS ERROR - rrhe VME BERR* signal was asserted while 
the 752 was bus master (see the VMEbus Specification). 

6.1.2.5 Hard Errors - Reset./Retry 

'Ibis group ot errors indicate the transfer failed. Software should 
issue a Drive Reset cammand to the drive in use before retrying the 
operation. 

Code (Hl Description 

60 DRIVE FAULTED - '!he selected drive is faulted. Issue a 
Drive Reset. If the fault persists, you must intervene. 

61 HEADER ERROR/CYLINDER - '!he cylinder address did not 
match during a sector search. Check the cylinder address 
and retry the operation. 

62 HEADER ERROR/HEAD - '!he head address did not match 
during a sector search. 

Rev. A. June 15, 1987 74 



XYLOOIQ) 752 Disk Controller User's Manual 

6.1.2.5 Hard Errors - Reset/Ret~ (continued) 

Code (H) Description 

63 DRIVE NOT ON-CYLINDER At sane point during the 
transfer, the 752 expected the drive to be on-cylinder, 
and it was not. 

64 SEEK ERROR - The disk drive reported a seek error. 

6.1.2.6 Fatal Hardware Errors 

These errors indicate the hardware failed. Manual intervention or 
a Ccntroller Reset may be the only recove~ approach. 

Oode(H) Descriptioo 

70 ILLmAL SECl'OR SIZE - The disk drive's sector size is 
not large enough to hold the header, data, and specified 
field lengths. Verify your drive's sector switch set­
tings against the 752' s minimum sector size requirements. 

71 FIlMV'ARE FAILURE - Flag settings or counter values are 
inconsistent with the firmware routines being executed. 
Document the conditions and call Xylogics. 

6.1.2.7 Miscellaneous Errors 

Qode(H) Description 

80 SOFT ECC ERROR - The 752 detected a correctable error in 
the data field of the current sector, wring a Read 
operation, in ECC Mode O. Software must perform the 
final correction. See Section 6.3. 

6.1.2.8 Requires Manual Intervention 

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

QodeCH) Description 

90 WRITE-PROrECl' ERROR - A oormnand that writes to the disk 
(e.g., Write, Format, Write Track Headers) is issued, rut 
the drive is write-protected. 
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6.2 SOFr ERROR <DD?LETION CODES 

The 752 updates the IOPS with the last error it encounters, it may 
overwrite pcevious soft errors with a new soft error status or a 
hard error status. 

6.3 ERROR CORRECl'ION CODE 

6.3.1 

Most ECC algorithms require retrying the operation at least once 
before attanpting the correction. When RBC is set, the 752 
autanatically retries the operation once before applying the 
correction algorithm. 

Error Correction ~ - !1QQe 11. 

When using Mode 0, the following procedure corrects a soft ECC 
error. '!be 752 pcovides a p:lttern and offset for the correction 
pcocess. 

1. Reserve 32 bits of storage for the shifted ECC p:lttern, and 
initialize them to zero. Take the ECC Pattern word fran the 
IOPS and put it in the lowest 16 bits of the reserved sp:lce. 

2. Get the offset fran the lOPS and decrement 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 p:lttern the number of count bits left. 

4. Divide the bit address by eight (by performing three logical 
shifts to the right). '!be result is the word offset into the 
bad sector. Adding this offset to the starting memory address 
of the sector in error creates a pointer to the first word to 
be corrected. 

5. Exclusive-CR the three Memory bytes at the pointer and the two 
Pattern words generated in step 1. 
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6.3.2 

6.3.3 

Error Correction~ - ~ ~ 

The 752 does not correct any detected errors in Mode 1. After 
completing the operation, it posts a Canpletion Code indicating 
that at least one ECC error occurred during the transfer. 

Error Correction ~ - ~2 

'!he 752 autanatically corrects a soft ECC error in this mode. The 
752 determines the p:lttern and offset, completes the llo1A, and goes 
to host rrernory to fetch the data in error; it corrects the data, 
and returns it to memory. 

6.4 FATAL ERROR roOFS 

If a fatal error occurs, the 752 sets FERR in the Status Register 
and posts the error code in the Fatal Error Register. (The 
follOWing error codes ap~ar only in the Fatal Error Register.) 
The only way to clear a fatal error is by issuing a Controller 
Reset (rnsT). 

COde (H) 

EO 

El 

E2 

E3 

E4 

E5 

E6 

Description 

RFSER\7ED. 

!RAM SELF TFST FAILURE - '!he 752 tests the !RAM with an 
incrementing data p:lttern then tests it with a 
decrementing p:lttern. An error indicates a bad IRAM. 

RESERVED. 

MAINTENANCE TEST 3 FAILURE - 'lhe 752 tests the Writable 
Control Store in the DSKCEL with an incrementing data 
p:lttern then tests it with a decrementing pattern. An 
error indicates a bad DSKCEL. 

MAINTENANCE TEST 4 FAILURE - 'lhe 752 shifts a pattern 
of 0' s and l's through the Header Shift Register (HSR). 
An error indicates a bad HSR. 

MAINTENANCE TEST 5 FAILURE - 'lhe 752 writes, and then 
reads, the VMEDMA Registers. An error indicates a bad 
VMEmA. 

MAINTENANCE TEST 6 FAILURE -- 'lhere is a problen with 
the REGCEL chip. 
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6.4 FATAL ERROR CODES (continued) 

eade(H) 

E8 

FO 

Fl 

F2 

F3 

F5 

F6 

Description 

MAINTENANCE TEST 7 FAILURE - '!he FIFO parity circuit 
failed its diagnostic. 

MAINTENANCE TEST 8 FAILURE - '!he 752 fills the Disk 
FIFO with sequential data and then reads it. An error 
indicates a problem with the DSKCEL or FIFO. 

lOPS CHECKSUM MISCOMPARE - '!he generated checksum did 
not match the a~nded checksum. '!his error can only 
occur while IOPB checksum feature is active. ICS is 
controlled via controller parameters. See Section 8.11. 

lOPS D1A FATAL -- '!he 752 did not canplete the IJ.1A 
within the prescribed timeout period. '!he memory could 
be defective or not present; the 752 may not have been 
able to become bus master. 

lOPS ADDRESS ALIGNMENT ERROR - '!he IOPB address did not 
start on a 16-bit boundary. Change the address of the 
lOPS and retry. 

FIRf.fiARE ERROR - Flag settings or counter values are 
inconsistent with the firmware routines being executed; 
the IOPB cannot rnA the appropriate error status. '!he 
752' s state is indeterminate; you must issue a 
Controller Reset. 

rr..LEX2AL MAINTENANCE K)DE TEST NUMBER - '!he command is 
invalid, or the Maintenance mode jumper is not in. 

ACFAIL ASSERl'ED - '!he VMEbus signal ACFAIL is asserted, 
causing the 752 to stop. Correct the problem asserting 
ACFAIL and then reset the 752. 
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SECl.'ICIi 7: A '1U'IORIAL IN ~ '!BE 752 

7.0 GmERAL 

'nlis section describes progranming the 752 for basic use. '!his 
tutorial progranming procedure begins with a single NOP lOPS and 
progresses to normal Read and write oanmands. Each section builds 
on the previous section's information. (In the Sent/Returned 
portion of each sample lOPS, the x represents an indetenninate 
value that depends on the external conditions.) 

7.1 00 OPERATION (OOP) 

The ooP camnand allows you to becane familiar with the 752 
progranming interface. 

NOP 

~ R,T!,!RN,Q 

00 
00 40 

01 
00 00 

02 
00 ox 

03 
00 xx 

04 
00 00 

os 00 00 

06 
00 00 

07 
00 00 

De 00 00 

09 
00 00 

OA 
00 00 

08 
00 00 

oc 00 00 

00 
00 DO 

DE 00 00 

OF 00 00 

10 00 00 

11 00 00 

12 00 00 

13 00 00 

14 00 00 

15 Db 00 

16 00 00 

17 00 00 

Ie 00 00 

19 00 00 

Required I.,. Optionally 
For Execution ... : RequIred 

Figure 7-1. 8aIpl.e l«>P :rom 
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7.1.1 

7.1.2 

7.1.3 

7.1.4 

AlJ.ocating Hemoty m .an .IOm 

First, allocate spice in host memory to store the IOPS. '!his 
allocation is a function of the operating systen or the program 
that is currently executing. Next, set up the IO:PS to execute' a 
simple WP oamand. 

Point .the lli .:tQ .the .IOEa 

The IOPB is now in host memory. Point the 752 to the IOPS by 
loading the IOPS address and address modifier into the appropriate 
752 registers. '!he 752 looks for the IOPB at the Plysical address 
to which the registers point. 

Make sure the address oanpensates for any memory mapping 
that may be dore between virtual and physical addressing in 
your systen. 

Starting .the Qperation 

'!he 752 now points to the IOPS in host memory. Setting AIO in the 
CSR directs the 752 to process the IOPB. 

152. Qperation 

At this point, the 752 performs the following functions: 

1. Clears AIOP and sets BUSY. 
2. Reads the IOPB fran host memory. 
3. Decodes the camnand. 
4. Performs the operation (l'DP). 
5. Sets the I:Xlm bit. 
6. Updates the IOPB. 
7. Puts the oanpleted IOPB's address into the registers. 
8. sets RIO. 
9. Clears BUSY. 
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7.1.5 

7.1.6 

Carmand Cc:w;?letion 

Sottware has been polling RIO (since interrupts are not enabled 
[Interrupt Level = o]). '!he 752 sets RIO when it is done. 
Software should get the completed IOps·s address fram the 
registers, and then clear RIO. '!his completes the NOP command. 

Do not poll the OONE bit in the lOPS. '!he 752 sets OONE 
while the rest of the IOPB is still updating. 

Returned Values 

DCJ:\JE is set in the returned lOPS. Status Byte 2 reflects the 
status of Disk Drive O. Status Byte 3 reflects the 752's internal 
status. 

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

7.2 READ CCNl'RCLLER PARAMETERS 

7.2.1 

7.2."1. 

Next, tmplement a Read Parameters oammand with a Controller 
Parameters subfunction (see Section 4.2). '!his command returns 
several controller parameters in the lOPS. See Figure 7-2. 

Execute ~ .IOm 

Set up the lOPS in host rnemory~ point the 752 to the IOPB. Set ArO 
and the 752 executes the IOPB in Figure 7-2. 

152. Qperation 

'!he controller operation changes slightly fram the example in 
Section 7.1.4: 

The 752 performs the Read Controller Parameters operation instead 
of the NOP. The controller gets the parameters fram its internal 
store, and puts them in the proper lOPS locations. The 752 fully 
updates the IOPB, including the returned values. 
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7.2.3 lhe Returned .IOm 

The values in the returned lOPB describe the last setting of the 
software-programnable parameters. Determine if each value works 
for your application. After making any necessary changes, write 
the parameters back to the 752. 

Specific bytes have known values. The Controller '!YPe byte 
contains a 53H~ the EPRCM Part Number bytes contain 2lH and 73H. 
See Section 4.2 for more information. 

READ CONTROLLER PARAMETERS 

00 ~fflffi~~ffiffi~~ffiffi~~ffiffi~~~~ffiffi~~~~~~~ 
01 

02 ~ffiffl~~ffiffiffi*~~~~~~~~~~~~ffiffl~~ffiffi~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~ 
05 r-------------~----------~~~~~~~~~ 
06 

07 

08 ~ffiffi~~ffiffi~~~~~~~~~www.--~----~mmmm~ 

09 ~~~~~~L-----~~~~--~mm~mm~~~~~~ 

OA mffmmmmmmmmTImmmmmrnffi~~~~mmfflffi~lliffimmfflffiffiffl~~ 
OB ~ffiffi~~~~~~~~~~~~~~~~*W~~~~~ 
OC ~WWWill~WllillW~~~~~wmmm~~~illill~Wlliillill~Wlli~ 

OD mmmm~mrrmmmmmmmmmm~=mm=~m=~~mrrmmmrrmm~mm~~ 
OE 1J.LW,ww.wwI.l.lW.WIlJ.W 

OF mmTTTmTTTmmTTTlTTTTTm 

10 ~mmmm~~~~~~~~~;m~~wmmm~~mmmu 
11 mffi~~mmmmm#mm~~~~~~~~~~~mwmwmw~ 
12 ~WillWWWllWillllWWllWill~~~~~~~~llilliWlli~Will~lliillllill~ 

13 

14 

15 

16 

17 

18 

19 

Returned 
Velue 

Figure 7-2. SClDple Read Controller Parameters lOPS 

SENT RET!.!Rt::!~Q 
06 46 

00 00 

00 xx 
00 xx 
00 00 

00 00 

00 00 

00 00 

00 xx 
00 xx 
04 XX 

00 xx 
00 00 

00 00 

00 52 

00 00 

00 21 

00 73 

00 XX 

00 xx 
00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

Rev. A. June 15, 1987 82 



xnoola; 752 Disk Controller User's Manual 

7.3 WRITE CDNTRa..LER PARAMETERS 

7.3.1 

Next, write the controller parameters. Xylogics rec:omnends reading 
the current parameters, modifying the ones in question, and then 
writing them back to the 752. 'Ibis method allows you to change 
only those parcmeters that affect your system. 

152. Q;leration 

'Ihe 752 executes the IOPB slightly different than in Sections 7.1.4 
and 7.2.2: it performs this function k¥ taking the values of all 
programmable parameters out of the lO:PS and setting the appropriate 
flags and variables in its internal code. 

WRITE CONTROLLER PARAMETERS 

00 ~~~~fflffi~~ffiffi~~~~~~~fflffifflffiffiffi~~~~ 
01 ~~~~~~~~~mm~~~~~~~~~~~~ 

02 ~ffiffi~~~~~~~~~~~~ffiffi~~~~~~~ 
03 ~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~ ________ ~~~~~~~~~~ 

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

07 

08 ~~~~~~~~~~~~~~~~UL----~~~ 

09 ~~~~~~~~~~~~--~~~~~~~~~ 

OA ~~~~?7_~n7.n7~~~~~~~~~~~~~~ 
08 ~~~~~~~~~~~~~~~~~~~~~~ 

oc ~------------~:;~====~==~------------~ 
00 r----------------r~~~~~._------------__; 
Of 1--___ _ 

Of 1-----------

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

14 

15 

16 

17 

18 

19 

SENT 
05 

00 

00 

00 

00 

00 

00 

00 

C8 

10 

12 

Of 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

Figure 7-3. sample Write Controller Paraueters lOPS 

RETURNEQ 
45 

00 

xx 
xx 
00 

00 

00 

00 

C8 

10 

12 

Of 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 
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7.4 READ/WRITE FORMAT PARAME'IERS 

7.4.1 

'!he format parameters are handled similarly to the controller 
parameters. Use extra caution when modifying the format parameters 
as in'proper selection may cause data corruption and/or unreliable 
operation. '!he data field size is the only parameter Xylogics 
reoammends changing. 

Execute .the .Iom ld.tb Interrupts 

Building on 752 functionality, ena~e interrupts for this example 
by specifying an interrupt level and vector. 

READ FORMAT PARAMETERS 

hrP;~:'mIm~~~~qo;tE~:;tm,.";;'7?:~~~~=*',,,,;;'77/i gtfi. -RETURNEP 

00 mffmm~~fflffiMm~ffiffi~~~~~~~~mm~mm~~~~ 06 % 

o 1 HHJ:~~ImI:I~~HWJ!:H!:H+lHlFiiiI-Mfiiei_FfftHOOI:~~YMl:l:lml-ImtIWlIl- 00 00 

02 ~mm~~~~mm~~~~~~~~~mmwmmm~mmmm~ 00 ~ ~~ 00 ~ 

04 ~~~f".~~C£.t.~~~~iiz::Cz:.:z:z:z::.Z:fj#4~~~~~~~ 81 81 

os mnmm~~~~~~rrmmmmm~--~~~~~~~~~~ 00· 00 
06 01 01 

~ ~ ~ 

08 HtltttttHflttttHttHtttttHttHflttttHttHtttttHttH~~~*ffiHttHflttttHttHflttttHHH~IffiHOOI1fHM 00 0 1 

09 ~ffiffimm#ffiffimflttttHHHflttttHHH~~~~HHHflttttHHHflttttHHHfItttt~~~~ 00 ~ 
011 IHWHffHfffiHffiHfffiHffiHfffiHMffiffiHj~flWl!ijfHWffiHjfH+ltffiHjiAAffiHjiAAHmltHW~~ 00 11 

OB HHfHffHfffiHffiHfffiHffiHfffiHffiHl@.j~~~~~:!@lJjHJiAAffiHjiAAHmI~~~ 00 14 

oc Hm1f1HHHHH+HHHHH+HHHHHtmt~;i&!HmHmi;Hmiim;ig~tmtHHH~I@I~fIOOlmUI 00 00 

00 ~lWlllllWllWlllWllWlllWllWb:ii:iI=ririi:i.mm=iimiii:iD:d.J.WlWlWllJlWlWlllllillJl1llllllllill 00 00 

OE 1------ 00 00 

OF ImTmmTTTTTTmm'TlTTT1rTT 00 00 

10 HtltttttHffl*HttH~~ttttH~fItttt~~~~~ffiffiOOl1IffiHOOI1IffiH~~~~ 00 ~ 
1 1 ~llWJ.ll.W.WW.ll.l.l.lJWlll.ll.l.l.lJWllllWlWlllll.l.!iliiiii:.iDmlllllJWllllll1UWilllll1UWill1lillJl1llllllilll~ 00 03 

12 t----------------------.:...---------------------I 00 00 
13 00 00 

14 00 00 

15 00 00 

16 00 00 

:: 111111111~tt~~~~~iiil~iii :: : 
Figure 7-4. Sample Read Fomat Parameters lOPS 
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7.4.2 

7.4.3 

7.4.4 

152 ,"ration 

'!he 752 performs the operation almost identically to the examples 
in Sections 7.2.2 and 7.3.1, but with two additional steps. It 
makes sure the new format parameters are within the valid ranges. 
After the 752 sets RIO, it performs an interrupt sequence. 

Ccmnand Cqqpletion 

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

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

Returned Values 

Figure 7-4 illustrates the read portion of this subsection. '!he 
752 returns the data for which it was last programned. '!be sector 
size is set to 512 (200H). '!he other fields are all set to the 
recommended values. 

7.5 READ/WRITE DRIVE PARAMETERS 

7.5.1 

The Drive Parameters commands allow you to configure the 752 to 
your drivel s size and paraneters. Section 4.3 describes the size 
and configuration variables that may be modified with these 
commands. '!he operation is similar to both format and controller 
Parameters. 

152 ,"ration 

On a Write Drive Parameters command, the 752 performs an operation 
similar to that of both controller and format parameters. '!he Read 
Drive Parameters function differs in that the 752 returns the 
number of physical sectors on the drive. 

The 752 selects the disk drive specified in the Unit bits. It 
tines the interval between index pulses and, using this tine value, 
counts the number of sector pulses. '!he 752 puts this count into 
Byte E of the IOPB. '!bis count is the number of sectors per track. 
See Figure 7-5. 
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7.5.1 152. OPeration (continued) 

WRITE DRIVE PARAMETERS 

00 ~ffiffi~~~~ffim~~~~~~~ffifflffiffiffiffi~fflffi~mm~ 
01 

02 ~ffiffi~~ffim~ffiffi~~~~~~~~ffiffffifflffi*ffiffiffmmmffiffimftffl 
03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~~~~ ____ ~~~~~~~~~ 
.06 

07 

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

OE 1----------
Of 1--_____ _ 

10 ~------------------------------------------~ 
11 ~------------------------------------------~ 
12 ~~----------------------------------------~ 

Returned 
Volue 

Figure 7-5. ScIIpl.e Write Drive Parameters lOPB 

SENT RETORNED 
05 45 

00 00 

00 xx 
00 XX 

80 80 

00 00 

01 01 

66 66 

1 E IE 

00 00 

36 

03 

04 

1 F 

00 

00 

00 

00 

00 

36 

03 

04 

1 F 

00 

00 

00 

00 

00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

7.6 FORMAT A 'mACK 

Up to this point we have been initializing the 752. Initialization 
informs the 752 of the drive size, and parameters it requires 
before it can properly flD'lction. Now, let's format one track of 
the drive. '!he 752 can only execute Read and Write oanmands on a 
formatted track. <'lYPically, formatting is done only once in the 
lifetine of the media.) 
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7.6 FORMAT A TRACK (continued) 

7.6.1 

WRITE FORMAT 

01 

02 ~~ffiW~ffiffi~~ffffi~~~~~~~~ffiffiffimffi*fflffffiffiffifffflff~ 

03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04 ~~~~~~~~~~~~~~~~~~~~~~~~ 
05 ~~~~~~~~~ __ ~ ____ ~~~~~~~~~ 
06 

07 

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

00 ~----------'-------~~~~~~~~~~~'----4 
DE 
OF ~ ________ __ 

10 ~ __________ ~~~~~~§§§§~ ____________ ~ 
11 

12 ~------------r=~~~~~~~~------------1 
13 

14 

15 11I~~~i!~I5i!~III1I1I1~~II~ 16 , •...•.•.•.•........•.....••..•...• 

17~ 

ReQuired 
For Execut ion 

Figure 7-6. sample Write Format IOm 

ill ,"ration 

Returned 
Vclue 

SENT RETURNED 
07 47 

00 00 

00 xx 

00 XX 

81 81 

00 00 

01 01 

66 66 

00 00 

01 01 . 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

'!he Format camrand is the first command in this tutor ial that 
transfers data fran the controller to the disk. '!he 752 operation 
for data transfer commands differs greatly fran initialization 
canmmds. 
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7.6.1 152 C&>eration (continued) 

To format a track: 

1. The 752 still clears AIOP, sets BUSY, and reads the IOPB 
from memory. '!he next step occurs after the IOPB is in the 
752. 

2. The 752 decodes the function, and detennines if a seek is 
required. All Write, Read, Write Extended, and Read Extended 
functions require the drive to seek to the camnanded cylinder. 
Format is a Write Extended function; it requires the drive to 
seek. '!he 752 issues a seek to the drive by sending it the 
comnanded cylinder number. 

3. The 752 waits for the drive to complete the seek; the drive 
indicates it's done by returning on-cylinder. 

4. When the drive is on-cylinder, the 752 detennines if the 
current {ilysica1 sector count for that drive is valid. If the 
count is not Valid, it repeats the sequence in Section 7.5.1 to 
detennine the actual {ilysica1 sector count. '!he 752 proceeds 
to Step 5 when the count is valid. 

5. The 752 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 
error correction code (ECC). 

6. The 752 repeats Step 5 for each sector on the track, except it 
uses the sector pulse instead of index to start the operation. 

7. '!be 752 updates the IOPB with the ending values, and 
completes the command. 

7.7 READ TRACK HEADERS 

Na-I that the track is formatted, read the headers back and verify 
they are cor recto 'Ibis command requires a data buffer; allocate 
sp:lce in host memory just as you did for the IO:PS. The buffer 
length must be four bytes (per sector) tines the number of sectors 
per track. (The Read Drive Parameters command gives you the number 
of sectors per track.) Make sure software p:lsses the 752 the 
{ilysica1 buffer address, not the virtual address. See Figure 7-7. 
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7.7 READ TRACK HEADERS (continued) 

7.7.1 

READ TRACK HEADERS 

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

05 fO~~~~~~~~~----------~~~~~~~~~ 
06 

07 

08 ~ ________________ ~~~~~ ______________ ~ 

09 ~07~77-n77.007n7~77r~~~~~77-n7~77-07~~07~ 
OA 

DB ~~~~~~~~7B~~~~~~~~7B~~~~~ 
DC ~~~~~~~~~~~~~~~~~~~~~~ 

00 r-----~---,~~~~~~~~~~~~~~~~~ 
DE ~ ________ __ 

Of b-r.'r?777":J'7?"'77"?'7"'n 

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

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

14 

15 

16 

17 

18 

19 

For Execution 
Returned 
Velue 

Figure 7-7. sample Read Track Headers lOPB 

152. Q)eration 

SENT RETURNED 
08 48 

00 00 

00 xx 

00 XX 

80 80 

00 00 

01 01 

66 66 

00 00 

00 . 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 . 

The Read Track Headers is the first oamrnand in this tutorial that 
transfers data to or fram host memory. Data transfers to or fram 
memory modify the 752 operation as follows: 
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7.7.1 

7.7.2 

152. OPeration (continued) 

1. '!he 752 reads the IOPB, issues a seek, and decodes the 
camnand identically to the previous examples. 

2. '!he 752 waits for index fran the drive. It tests the 
physical sector count to determine if it is valid. If the 
count is not valid, the 752 determines the actual count 
(see Section 7.5.1). 

3. After index arrives, the 752 synchronizes itself with the 
data in the header, and reads the data into its on-board 
FIFO. 

4. '!he 752 repeats Step 3 for each sector on the track, 
except it waits for the sector pulse instead of index. 
'!be actual physical sector count determines the number of 
sectors the 752 transfers into its FIFO. 

5. After the 752 transfers all sector headers into the FIFO, 
it begins the mA. '!he controller transfers the data fran 
the FIFO to host memory. 

6. When the 752 completes the IJolA transfer, it places the 
updated information into the lOPS, and completes the 
command. 

Verifying ..the .Da.ta 

After the 752 completes the transfer, verify the data against what 
is expected. '!he data should be divided into groups having four 
bytes each. Fach group describes a sector header. '!he first 
sector header should have four bytes of 00. '!he second header 
should have three bytes of 00 and one byte of 01. '!he last byte of 
the third header should equal 02, etc. (see Section 8.3 for more 
information on headers). 

Header 1 Header 2 Header 3 

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

Figure 7-8. 5ample sector Headers 
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7.8 WRITE DATA 

The format is valid after veri~ing the headers. This subsection 
describes a Write operation, and the following subsection describes 
reading back the data. Allocate space in host nanory for the 
tuffer, and set up a data pattern in this tuffer; an incrementing 
count in the buffer will suffice. See Figure 7-9. 

WRITE DATA 

00 ~ffiff~~ffi#~~~mm~~~~~~mffl~~ffiffi~~mm~~ 
01 

02 ~ffffiffiffi~fflffmffi~ffifffflffi~~~~~~~ffffi~mffiffffiffltmffi~mm 

03 ~~~~~~~~~~~~~~~~~~~~~~~ 
04·~~~~~~~~~~~~~~~~~~~~~~~~ 
05 

06 

07 

08 ~~~~~~~~~~~~~~~~~B7B7B7~~~ 

OB ~~B7B7~~~~~~~~~~7B~~~B7B7~~ 
OC ~~~~~~~~~~~~~~7.B~~~~B7~~ 
00 ~~~~~~~~~?7,~~~~~~~~~~~~~~ 
OE 1-----­
Of """rr?""""'''7'''rrr?.,...,.., 
10 ~~~~B7~~~~~~~~~~~~~~~B7~ 
11 

12 ~~~~~~~~~~~~~~~~~~~?7.~~?7.~ 
13 

14 

15 

16 

ReQuired 
For Execution 

Figure 7-9. 8aDple Write Data lOPS 
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Returned 
Velue 

SENT RETURNED 
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 

152. Q;!eration 

'lbe 752 q>eration is similar to the previous examples; the 
differences are in IJ4Aing data into the FIFO, and writing data to 
the disk. 

'lbe 752 starts the IMA fran host memory to the FIFO after 
determining the drive is on-cylinder; it enables the disk sequencer 
when the FIFO oontains one full sector of data. 

'lbe 752 canpares and verifies the header: the disk sequencer tests 
all the headers as they pass under the head, until it finds the 
sector designated for transfer. At the proper point in the sector, 
the 752 writes a new Sync byte, and then the data it read fran 
memory. 'lbe 752, USing the data to be written, generates and 
a~nds an ECC on the end of the sector. 

Coomand eoow,etion 

'lbe COllUl'mld is canplete as soon as the disk sequencer canpletes its 
operation. '!he 752 Plts the ending values into the internal 10m, 
and performs an appropriate update. 

7.9 READ D.l\TA 

7.9.1 

7.9.2 

In Section 7.8 the 752 wrote 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 752 
to write the data in memory. After allocation, it is a good idea 
to fill the blffer with a known pattem that differs fran the 
expected data. See Figure 7-10. 

152. Q;!eration 

'lbe 752 treats this cmmand like the previous operations, except in 
the way it tMAs the data into the FIFO and writes the data to the 
disk. 

'!he 752 enables the disk sequencer as soon as the drive is 
on-cylinder. After the oontroller finds the correct header, it 
transfers the data fran the disk to the FIFO. As soon as the first 
sector of data is available fran the OOffer, the IMA controller 
Jlt1As the data fran the FIFO to host memory. '!he transfer is' done 
when the lEA oontroller canpletes the IMA. 

Coomand ~letion 

'lbe 752 canpletes the oanmmd when the IMA to memory is canplete. 
'!he next subsection describes how to verify the data. 
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7.9.2 

7.9.3 

GaJmand Coopletion (continued) 

READ DATA 

01 

02 

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

De ~~~~~~~~~~~~~~~~~~~~~~ 
09 ~~~~~~~~~~~~~~~~~~~~~~~~ 

DC 

oD 

DE 

OF 

10 

11 

14 

15 

Required 
For Execution 

Figure 7-10. sample Read Data IOPB 

Verify Data 

Returned 
Value 

SENT RETURNED 
02 

00 

00 

00 

00 

00 

01 

66 

00 

01 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

42 

00 

xx 

xx 

00 

00 

01 

66 

00 

01 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

First, make sure the buffer was modified. If it was not modified, 
either an error occurred, or software sp:cified the wrong buffer 
address. Next, oom:pare the data written with the data read; they 
should match. 
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7.10 KJLTIPLE SEcroR 'mANSFERS 

You can repeat the steps in Sections 7.8 and 7.9 USing a larger 
sector count. The 752 crosses head and cylinder boundaries, as 
required, to complete the required number of sectors. Be sure to 
allocate enough buffer space for the increased sector count. 

7.11 SUMMARY 

'lbis section was an exercise in testing the 752's functionality in 
your system. '!be steps are basically the same when the software 
driver controls the 752. (Operating systems always allocate the 
buffers. ) 
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8.0 GmERAL 

'1hls section describes hC7tl to iIlplenent the various 752 special 
functions. Each subsection descibes how minor functions inplenent 
a given major function. 

8.1 READ DEFECI' MAP 

'!he 752 reads the data reoorded on the media by the manufacturer 
that describes the location and length of factory-detected media 
defects. 1he defect map's format must oonform to the follC7tling 
specifications: M23311M2333 Disk Drive Engineering Specification~ 
Fujitsu LTD. I))c. No. B03P-4760-0l01A; and CDC Product 
Specification No. 64400400. 

8.1.1 lbe. Ilefect _ 

'!be header format is divided into two parts. '1he first part of the 
format is a fixed sector format; the seoond part is a variable 
sector format. '!be fixed sector format is normally included in the 
first 56 bytes fOllC7tling the index mark. 1he 752 does not support 
the variable sector format. 

'!he follC7tling rules apply to defect reoording: 

1. '!he poSition ot a defect is listed in bytes (hex) after the 
index mark, plus or minus one byte. 

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

3. '!be unused defect locations are all zeros. 

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

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

6. Figure 8-1 shC7tlS the format when there are no defects in the 
first 105 bytes after the index mark. 
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8.1.1 

Indu 

Index 

8.1.2 

8.1.3 

lhe Defect !lAg .(continued) 

14 29 30 31 32 33 34 35 36 39 40 43 44 47 48 51 52 

SYNC CVL HD All 2nd Defect :3rd Defect 4th Defect FO 
1919 0', 1st Defect Hex 

All 0'5 
Hex 

Pos. I Length Pos. I Length Pos. I Length Pos. I Length 
30 2 2 1 1 2 2 2 2 2 2 2 .2 I 

t. High Order Bit 
Defect ive Track = I 

Figure 8-1. Defect Map Foaat 

7. Figure 8-2 shows the format when the beginning of a defect is 
located between Bytes 10 and 55; 60 bytes of zeros are added to 
Gap 1. In the extended defect map format, the defect map is 
always relocated to a defect-free area. 

89 90 92 

SYNC CYL 
All O's 1919 

He. 

90(30+60) 2 2 

Detect 

Figure 8-2. Extended Defect Map ForEt 

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

Verify .t.be .Data 

'!he first byte in the buffer should be a 19H. '!his is the secom 
of two Sync bytes. '!be head and cylinder addresses should agree. 
'!he last byte should be an FOB. 
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8.1.4 Determining .tile Location .Qf .a Defect 

'!he position of a defect is provided in bytes fran the index mark. 
You must oonvert this value to a sector number before USing it for 
defect mapping. '!he drive switch settings determine the actual 
number of bytes per sector. Divide this value into the defect 
position. Tnis number, truncated, points to the };hysical sector 
oontaimng the defect. Mjusting this physical sector number by 
any interleaving or skewing scheme determines the logical sector 
number for remapping. 

8.2 FORMAT.['lN; 

8.2.1 

8.2.2 

This 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 time. '!he Write Drive 
Parameters oommand allows setting the maximum size paraneters for 
the drive. Arty sectors in excess of the drive size parameters are 
marked as spares. For exampie, a drive with 46 physical sectors is 
specified as having only 45 in the Write Drive Parameters oammand. 
'!be 752 formats 45 normal sectors and 1 spare sector. 

A separate variable (max sector/last head) specifies the number of 
sectors on max head. This allows extra spares on max head for use 
with cylinder sparing. Given the above example, max sector/last 
head is set to 40. '1he 752 formats the last head of the same drive 
with 40 normal sectors, and 6 spare sectors. 

Specify Sector .Gal2 .Sim 

First a note of caution, don I t do this. Modifying the gap sizes 
may reduce your disk subsystan's performance. '!he drive interface 
has many specifications and parameters to which you must adhere. 
Slight miscalculations may not show up in the engineering lab, but 
may cause unreliability in the field. '!he failure modes may be 
undetectable because field lengths are only marginally long enough. 
A word to the wise: if you decide to use this feature, please be 
very careful. 

Xylogics I values work with all standard SM[) drives (see Sections 
4.4.6 through 4.4.8). Modified values may work with same drives, 
and cause unreliable results with others. See Figure 8-3. 
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8.2.2 SpecifY Sector ~ ~ (continued) 

The following subsections outline the parameters that affect each 
of the gap sizes. Many of the parameters that affect the gap sizes 
are s~cifications for the drive in use. Drives from different 
manufacturers, and even drives in one manufacturer's line, may have 
very different s~cifications. 

Sector Pulse ~~------------------------------------~ n 

Data I, r=u I 

Write splice I t I It I 
Fi elds 3 I 4 I 5 or 5 Alt 

Format GAP 1 IIHDR tG AP2 II DATA 

~SYNC 't.SYNC 
Format: 

I I I 
INri te Gate ..!...J 

I I I I 
Wri te 

Read Gate L II I I I I~ I 
Wn te Gate I 

I 
Search Gate LJ..r-i I n 

1~k-+-21 I 

Re::oa Gate IT i -ti-~-.;.i-----
Search Gate L....r, I n"" ____________ _ 

PREVIOUS CURRENT SECTOR 

I , I , r 

II '" I 
I I II 
IIoAP3 I GAP 1 II 
~ECC SYNC~ 

If- CI~H­
--..:........:.~,II I 

I Ie-{ 
I I I 

I I 
---'_..LJ~ 

------------~-rjL 

I NEXT 

Figure 8-3. Sector Gap Sizes 

Rev. A. June 15, 1987 98 



XYLOOI03 752 Disk Controller User' s Manual. 

8.2.2.1 Field 1 - Read Gate Delay - Gap 1 

Field 1 specifies the time in b¥tes fram one b¥te past the leading 
edge of sector or index to when Read Gate is asserted. 'lhe 
applicable drive specifications include head settling time, 
allowing enough time to lock the Phase Lock Oscillator, and the 
minimum Write Gate to Read Gate timing. Field 1 also provides for 
skipping over the write splice area. 

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

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

When Write Gate is deasserted, a minimum time must be allowed for 
the read heads and amplifiers to stabilize. In a multisector 
transfer, Write Gate is deasserted after the last sector, and Read 
Gate is asserted for reading the next header. Figure 8-3 indicates 
this time as nCn • Field 1 and the renaining b¥tes in the sector 
after Field 7 canprise this critical time. Drive requirements are 
USuaLly in the 10 to 12 microsecond range. 

Write Splice: as Write Gate is asserted (or deasserted), the 
changing write current causes a magnetic field to build (or 
collapse) which "writesn garbage onto the disk. ']his is called the 
write splice, and it occurs whenever Write Gate is asserted or 
deasserted. 

8.2.2.2 Field 2 - S¥nc Search Delay 

Field 2 is the delay fram asserting Read Gate to when data is 
canpared for the Sync b¥te. Field 2 masks any read data fram being 
detected as a sync until the data is stable. 

8.2.2.3 Field 3 - Gap 1 

Field 3 is equivalent to Gap 1. Fields 3 and 1 together define the 
amount of time allowed for the Phase Lock Oscillator (FLO) in the 
drive to lock up. See Section 8.2.2.1. 
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8.2.2.4 Field 4 - Gap 2 

Field 4 is equivalent to Gap 2. It is the tine (in bytes) between 
the end ot the Header ECC and the Data Sync byte. '!his field 
includes the tine required to allow the PLO in the drive to sync'to 
the data and to skip the write splice. On a Write oammand, Write 
Gate is asserted four bit cells after Read Gate is deasserted. 
'Ibis field is actually four bits longer than s~cified. '!hese four 
bits are used to test the header. 

8.2.2.5 Field 6 - Read Gate Delay 

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

8.2.2.6 Field 7 - Write COntinuation 

'!he write continuation field is necessa~ so that when Write Gate 
is deasserted, the collapsing magnetic field does not splash over 
the ECC that was just written. '!he end of Field 7 is the beginning 
of the minimum Write Gate to Read Gate ~riod described in Section 
8.2.2.1. 

8.2.2.7 Head SWitch T~ 

8.2.3 

The 752 requires 6 bytes of tine after Field 7 to switch heads. If 
the sector size is too short to allow this 6-byte field, the 752 
will miss revolutions on eve~ head switch. '!his should not be a 
problem ~ typically, the minimum Write Gate to Read Gate tine allows 
for this field. 

Fonuat Interleave 

The 752 can optionally format with an interleave pattern from 2:1 
to 16 :1. Specify the interleave factor when writing the format 
parameters7 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 s~ed in half. 
On a contiguously formatted pack (1:1 interleave), the sectors 
increase by one each tine. 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 
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8.2.3 Format Interleaye (continued) 

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

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

'lbe 2:1 interleave allows the 752 two sector tines to transfer a 
sector to memory. For example, if you are transferring sectors 0 
and 1 to manory, the following occurs in each case. 

In 1:1 interleaving, when the first sector finishes reading fran 
the disk, the next sector is almost under the head and ready for 
reading. At this tine there must be enough room in the buffer or 
the 752 misses a revolution. 

In 2:1 interleaving, when the first sector finishes reading fran 
the disk, the next sector is still a full sector tine away, thereby 
giving the 752 twice the tine to empty the buffer to memory. 'lbe 
scheme above shows the extr a sector tine as sector 16. 

Interleaving schemes fran 2:1 to 15:1 are software programmable. 
Since the 752 determines the drive's sector location b¥ comparing 
headers, you can use the write Track Headers cammand to customize 
the interleaving scheme to your appi i cation. For example, if your 
system transfers data in 2K-blocks, then the most effective 
interleaving scheme may be: 

o 1 2 3 16 17 18 19 4 5 6 7 20 21 22 23 8 9 10 11 ••• 

8.3 MEDIA DEFEer HANDLIN:; 

8.3.1 

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

SliWing .a Sector 

Slipping a sector requires using the Read and Write Track Headers 
cammands to mark the bad sector and slip the rest of the sectors 
into the next position on the disk. Figure 8-4 shows an 8-sector 
track before and after slipping Sector 3. 
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8.3.1 Slipping .a Sector (continued) 

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

------- . 

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

----

Figure 8-4. Sector Slip 

8.3.1.1 Sector Slip Procedure 

1. Deteonine which sector is bad by writing and reading the track 
with several patterns, anq/or by using the manufacturer's 
defect map information. 

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

3. canpare each header with the bad sector's header. 

4. Atter locating the bad sector, mark it by writing EEH into each 
of the four header bytes (see Figure 8-6). 

5. Test the last sect~r to deteonine if it is a sp:1re. If it is a 
Sp:1re, continue 7 if not, you must find another sp:1ring method. 

6. Move each sector header into the next location, nslippingn the 
sectors down the track (see Figure 8-4). 

7. Write the track headers back to the disk. 

'!be following figures depict 752 headers: 

I Sync I t)rlinder Low I t)rlinder High I Head I Sector I 
--------------------------------------------

Figure 8-5. Nomal Header 

I Sync I EE EE I EE I EE 

------------------,---------- --,----
Figure 8-6. Header Marked Bad 
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8.3.1.1 Sector Slip Procedure (continued) 

I Sync DD DD I DD I DD 

Figure 8-7. Header Marked Spare 

I 00 00 00 00 00 

Figure 8-8. Runt Header * 

* Tnis header is invisible in normal 752 operation. 
It ap~ars here for informational purposes only. 

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

Figure 8-9. Track Remap Header 

8.3.1.2 Advantages of Sector Slipping 

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

8.3.1.3 Disadvantages of sector Slipping 

8.3.2 

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

Cylinder Sparing 

Cylinder sparing is Similar to sector slipping, except the sIBres 
are on the maximum head of the cylinder. 
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8.3.2.1 GYlinder Sparing Procedure 

1. Determine the defective sector. 

2. Read the track headers and mark the defective sector bad (see 
Figure 8-6). 

3. Write the track headers back to the disk. 

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

5. Find a spue sector; it contains four bytes of ODIE. 
(see Figure 8-7.) 

6. Put the bad sector's header into this sector. '!he header 
contains the head and sector values for the sector being 
r~pped on the original track. 

7. Write the track headers back to the drive. 

8.3.2.2 Advantages of GYlinder Sparing 

GYlinder sparing uses less disk space for remapping bad sectors. 
You may decide to allow only 10 spares for a drive with 20 heads. 
Sector s.Lipping is less efficient as it requires a minimum of 20 
sectors per cylinder for this drive (one per head). 

8.3.2.3 Disadvantages of GYlinder Sparing 

8.3.3 

GYlinder sparing is slower than sector slipping. '!he 752 looks for 
the requested sector for one revolution plus one sector on the 
original track; then it switches to max head and looks for another 
revolution plus one sector. '!his method takes up to three 
revolutions to transfer one track of information (asSuming only one 
bad sector). 

Track ~ing 

'!he 752 remaps an entire track to another location on the same disk 
drive by writing the defective track's headers with a code and new 
disk address. 
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8.3.3.1 Track Remapping Procedure 

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

2. Allocate space for a write track headers buffer. Each header 
has OCOl in the second byte. 'lhe 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 conunand. See Figure 8-9. 

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

8.3.3.2 Advantages of Track Remapping 

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

8.3.3.3 Disadvantages of Track Remapping 

Track remapping is relatively slow as the 752 must seek to the 
first track and then detennine if it has been remapped. '!hen the 
752 seeks to the spare track area (usually at the end of the disk). 
'!his sequence can add up to four revolutions to the 752 overhead. 

8.3.4 Recggnended Rema.wing Procedure 

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

8.4 OlAINOO AND MULTIPLE I/O REWE'Sl'S 

'!he 752 has two ways of speeding up rnul tiple lOPS execution. ():}e 
method allows the driver to chain IOPSs together, and then give the 
752 a command-chain. '!he second method allows the driver to add 
IOPSs to the 752 I s queue by the same procedure as starting the 
first lOPS. 
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8.4.1 

8.4.2 

8.4.3 

Chaining 

Each IOPB has a Cilain Enable (OlEN) bit and a Next IOPB pointer. 
IOPBs can be Chained together by setting CHEN and having the Next 
lOPB pointer point to the next IOPB to be executed. Each IOPB in 
the chain points to the next, and, in order to stop the chain, OlEN 
is not set in the last IOPB. 

'!he Next IOPB Address is the physical address, not the 
virtual address. 

Multiple .ILQ ReQuests 

'!he following procedure allows you to add IOPBs to the 752 queue: 

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

2. Wri te the five lOPB address registers to point to the beginning 
of the IOPB (chain). 

3. Write AIO. 

1.52. Operation 

'!he 752 treats IOPBs the same, regardless of how they were added to 
the queue. CNerlap seeks function only when they are enabled and 
the 752 is working with a queue or chain of IOPBs. 

8.5 ERROR RECDVERY 

8.5.1 

The 752 may autanatically retry operations that have errored. 'IWo 
options are available. One option involves retrying drive fault­
and seek-type errors. The other option involves the retry 
algorithms for ECC recoveries. '!he Read and Write Controller 
Parameters cannands enable or disable these options. 

Autgnatic <&'Jeration BettY 

'!he 752 autanatically retries an operation if the reason for the 
initial failure is a seek error or drive fault. Setting ASR with a 
Write Controller Parameters command enables this option. 
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8.5.2 

8.5.3 

liCe Error Recovery 

ECC algorithms have a much better chance of reoovery if the 752 
retries the operation before using the ECC oorrection. The 752 
retries the Read operation once before applying the ECC correction 
if ROC is set. set ROC with a Write Controller Parameters cannand. 

There are three cptions for applying ECC correction. Using Mode 0, 
the 752 provides the correcting pattern and offset for the driver 
to go and oorrect the actual error in memory. ~ 1 flags the 
fact that an error cx::curred, rut does not stop the transfer to 
calculate any oorrection information. Mode 2 calculates the 
oorrection information and applies it to the data in host memory. 

Using .the Error Recovery (Qtions 

Changing the appropriate oontroller parameter enables or disables 
the error reoovery options. Once set, the 752 takes care of 
applying the retries as requested. The 752 provides a completion 
status to indicate a reoovery operation took place. '!he driver 
applies the ECC oor rection if ECC Mode 0 is used. If a retry 
fails, the canpletion Code reflects the fatal error. 

8.6 MAlNl'ENANCE K>DE 

Firnware supports a non-lOPS driven Maintenance mode. It allows 
you to perform basic testing within the 752 by setting Control bits 
in the CSR and entering the desired test number and data through 
the address registers. '!his fiIIlftlare also provides a window 
through which internal registers may be examined or modified. 

8.6.1 Register .lIe in Maintenance .8Qde 

The Function Code in the Test Number Register determines whether or 
not the 752 uses the Input Data Byte and OUtput Data Byte Registers 
(see Table 8-1). Familiarize yourself with the Control and Status 
Register before reading this section (see Section 3.3). 

Register 

1 
3 
5 
7 
9 
B 
D 

Description 

Test Number or Function Code 
Input Ad:lress Low 
Input Ad:lress High 
Input Data Byte (If Required) 
Output Data Byte (If Required) 
Control and status Register 
Fatal Error Register 

Table 8-1. Register Use in Maintenance Mode 
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8.6.2 Maintenance ~ Protocol 

8.6.2.1 Executing a Maintenance Ccmland or Entering the Maintenance Mode 

First, set the Maintenance Mode (MM) and AIO bits. '!his forces 
entry into the maintenance kernel. '!be kernel initializes the 03R 
and Poll nask and sets the REmove IOPB (RIO) bit, then clear RIO. 

'!be kernel expects the Input htiress ID1 Register to contain a 
maintenance test number or flU'lction code for execution. ~ta may 
be expected or may be returned (see register layout). 

BUSY and AID are configured for polling. Setting BUSY and AIO 
selects the register inage test; clearing BUSY returns control to 
the maintenance kernel. 

AIO causes the maintenance fimware to read and decode the 0Cl1JlIIa1'ld 
string fran the Input Address Registers. After successfully 
decoding the canmand string, the fimware echoes it (0Cl1JlIIa1'ld, 
address, and data) to the Output Address Registers and clears AIO. 
'!his acknowledges receipt of and attempts to execute the requested 
camnand. After canpleting the requested camnand, the 752 updates 
the Output Ad3ress 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 involvenent and valid contents in the 
OUtput Address Registers.) 

Since each test and its expected results are different in nature, 
the Output l\c.kiress Registers hold the test result information 
(address, data, etc.). In any case, the fimware sets RIO upon 
camnand canpletioP1 it sets the Fatal Error bit if a failure occurs 
or if host software issues an illegal camnand. 

8.6.2.2 Exiting the Maintenance Mode 

To exit the Maintenance mode, clear R4 and RIO, and set AIO. 'Ibis 
returns control to the Normal IOOde kernel. '!be 752 acknowledges by 
setting RIO. 

8.6.2.3 Diagnostic Ccnsiderations 

'!be Input/Output Ackiress Register Verify is the first test the 
diagnostic should execute. 

Fimware flags the J?O\'ler-up self test failures by setting the Fatal 
Error bit while leaving the Maintenance mode bit set. FiIIlWare 
saves the self test error numbers internally until it verifies the 
Input and OUtput Registers. 
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8.6.2.4 Register Tests 

You must request entry into the Maintenance mode to invoke the 
Register test. After the firnware acknowledges the request, you 
should set BUSY. BUSY remains set during this test. 

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

writing the Input Address Registers, followed Py AIO, signals the 
firnware to copy the data to the OUtput Address Registers. 
Firnware sets RIO when it completes the copy. Host software should 
then clear RIO. 

Clearing the BUSY bit exits this test and returns the 752 to 
Maintenance mode. 

8.6.2.5 Test Variables 

Same of the internal tests require the address and data to perform 
their particular function. On-board memory has space allocated for 
this data. '!hese locations are loaded with default values for 
ini tial use. However, you may alter these variables through the 
Manual mode. (As the internal tests are defined, the protoool and 
resul ts expected will be made available.) 

8.7 MULTIPROCESSOR SUPPORT 

8.7.1 

The 752 has several options that make multiprocessor environments 
easier to support: the progranmable interrupt vector, interrupt 
level, register address modifiers, and busy semaphore. 

InterrUPts 

Each lOPS specifies the interrupt level and vector for that 
cormnand. In a multiprocessor environment, each processor can have 
its own assigned interrupt level and vector. 
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8.7.2 

8.7.3 

Register ~ SemaOOore 

RBS allows multiple processors to share the registers without 
colliding. Hardware supports the RBS bit. '!he register access 
protocol involves reading the CSR. If RBS is clear, the host has 
control ot the register, and retains oontrol 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. 

The 752 sets RBS inmediately after a host reed:; the CSR. If a host 
attanpts a read, and RBS is clear, the 752 sets RBS; any successive 
reed:; by other hosts will "see" that RBS is set. When the host 
using the registers is done, it must clear RBS. Clearing RBS and 
setting Ala can occur in the same register write. Clearing RBS 
without having control ot the registers violates the register 
protocol. 

Address Modifiers 

The address modifiers can be used to assign separate address space 
for each of the processors. 

8.8 SOF'lWARE CON'IRCL 

8.8.1 

8.8.2 

The 752 has many parameters that can be modified by software 
control. '!he parameters can be set in bulk with three write 
parameters oammands: Write Format Parameters, write Drive 
Parameters, and write Controller Parameters. 

Moditying ~ Single Parameter 

The best rrethcx1 for modifying a single parameter (assuming the 752 
was previously set up) is to first execute a read parameters 
comrcand for the asSOCiated parameter block, modify the single 
parameter, and then write the parameter block back to the 752. 

Moditying ~ Groqp~ Parameters 

Use the same rrethod as in Section 8.8.1, or set all the parameters 
in the specific lOPS and execute the appropriate write parameters 
cammand. For example, Fields 1 through 7 and the interleave factor 
must be set to the appropriate values before issuing the Write 
Format Paraneters oommand. '!he 752 sets all parameters to the new 
values contained in the lOPS. 
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8.8.3 Parameter Reference Point 

After the 752 is working as intended, read the p:lraneters and save 
the information for future use. 

8.9 BmTrER/GA'lHER 

8.9.1 

'!be Scatter/Gather feature is used in conjunction with standard 
Read and Write c:omm:mds. In a Scatter Read, the 752 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. '!he size of 
each memory block must be an even byte count and less than 
64K-bytes long. '!he blocks may be scattered throughout memory. 

Scatter/Gather Link .L.i.a.t 

You can determine the length of the linked list by nul. tiplying the 
number of elenents in the list by 8 (each elanent is 8-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 
elanents in the linked list into Byte 6, bits 3 through 7. A zero 
in this field indicates the linked list has 32 elements. 

Lint Number .Me 

1 00-01 
02 
03 
04-07 

2 08-09 . . 
: 

n xx 

Description 

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

Table 8-2. Scatter/Gather Link List 
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8.9.1 Scatter/Gather Link Lim; (continued) 

Link Field Value Decimal EQuiyalent 

o 
1 
2 

· · 9 
A 
B 

· • 
IE 
IF 

32 
1 
2 

· · 9 
10 
11 
· · 30 

31 

Table 8-3. Link List Field Values 

8.9.2 Setting lQ .A Scatter/Gather Transfer 

'!be Data Aalress and Modifier bytes in the lOPS should nQtl point 
to the start of the linked list. The linked list length field 
should give the total number of elements on the list. 

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

'!be lOPS and Linked List in Figure 8-10 illustrate a Read 
tr ansfer to 6 blocks of nanory. '!be sector size in this case is 
512-bytes p!r sector; we are transferring 3 sectors of 
information. The 752 transfers the first 16 bytes of data fran 
each sector to a separate data buffer. It scatters the bulk of 
the data, 512-bytes p!r sector, into memory as 3 blocks having 
512 bytes each. 

Set OOM and execute the lOPS in Figure 8-10. 
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8.9.2 

8.9.3 

Setting .D9 .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 

1A 
1B 
1C 
1D 

SCATTER I GATHER READ COMMAND 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
ERRS I DONEI CHEN I SGM I COMMAND 

COMPLETION CODE 
DPB I SR I CSE I VRPT I DFLT I SKER I ONCL IDRDY 

INTERN AL STATUS 
SUBFUNCTION 

FIXD I RDP I PSEL I 0 I UNIT 
LINKED LIST LENGTH I INT LEVEL 

INT VECTOR 
COUNT HIGH 
COUNTLOV 
CYLINDER HIGH 
CYLINDER LOV 
HEAD - -
SECTOR 

0 I DATA I LINK ADDRESS MODIFIER 
0 I NEXT IOPB ADDRESS MODIFIER 

DATA I LINK ADDR HIGH 
DATA I LINK ADDRESS 
DATA I LINK ADDRESS 
DATA I LINK AD DR LOV 
NEXT IOPB ADDRESS HIGH 
NEXT lOPB ADDRESS 
NEXT IOPB ADDRESS 
NEXT IOPB ADDRESS LOV 
IOPB CHECKSUM HIGH 
IOPB CHECKSUM LOV 
ECC PATTERN VORD HIGH 
ECC PATTERN VORD LOV 
ECC OFFSET VORD HIGH 
ECC OFFSET VORD LOV 

= 12H 

= OH 

= OH 

= OH 
= OH 
= 02H 
= 30H 
= OH 
= OH 
= 03H 
= OH 
= 02H 
= 01H 
= 04H 
= 02H 
= OH 

= OH 

= OH 
- OH 

= 19H 
= OH 
= OH 

= OH 

= OH 
= OH 
= OH 
= OH 

= OH 

= OH 
= OH 

Figure 8-10. scatter/Gather Transfers 

1.52. Q,Jeration 

+ 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= OOIOH 
DAM=0004H 
DAH=OOOOH 
DAL= 1000H 
BC= 0200H 
DAM= 0002H 
DAH = OOOOH 
DAL=2000H 
BC= OOIOH 

DAM=0004H 
DAH=OOOOH 
DAL= 101 OH 
BC= 0200H 
DAM= 0002H 
DAH=OOOOH 
DAL= 2200H 
BC= 001 OH 
DAM=OOO4H 
DAH=OOOOH 
DAL= 1020H 
BC=0200H 
DAM=OOO2H 
DAH=OOOOH 
DAL=2400H 

The 752 proceeds as if doing a normal read until it starts the data 
tr ansfer into memory. The contents of the linked list now controls 
the IJt1A processor 1 i t gives the processor the byte count and 
address for each elanent on the list. The processor takes the data 
out of the FIFO and transfers it to memory as described in each 
elanent on the list. 
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8.10 IEA 'lHROPILE / 'lHROPILE DEAD TIME 

'!he 752 always transfers IOPSs in Word mode, it uses the last 
s~cified values for the throttle and throttle dead time. 

Host software can set the Throttle Dead Time ('lUI') field in the 
Controller Paraneters lOPS. 'Ibis value defines the time that the 
752 waits before attanpting to regain control of the bus between 
throttle bursts. '!here are four valid TOT values. 

~Value 

o 
1 
2 
3 

o microseconds 
3.2 " 
6.4 " 

12.8 " 

Table 8-4. '!hrottle Dead Time Values 

8.11 lOPS CHECKSUM 

While debugging the driver, you may choose to ap~nd the checksum 
to the lOPS. '!he checksum is the sum of Bytes 0 through 17 in the 
IOPS, and is expressed as a l6-bit quantity. 'Ibe 752 generates a 
checksum with the data from the lOPS and compsres it to the 
ap~nded checksuml a miscompsre causes a fatal error. If l\UD and 
ICS are set, the 752 ap~nds a new checksum as it updates the lOPS. 
If you want to disable the checksum, the Write Controller 
Par aneters IOPS must have a valid checksum. 

8.12 FlXED/REHNABLE MEDIA 

Any physical drive with fixed and removable media, like the CDC 
01D, or LMD, is accessed as one logical unit (FIXD is clear for the 
removable media of Unit 0, and set for the fixed media of Unit 0). 
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8.12.1 ~ Offset 

The 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 sr;:ecify a 
headoffset value for fixed/removable drives: one for the removable 
portion ot the drive, and one for the fixed portion. '!he offset 
value is a hexadecimal number that the 752 adds to the head number 
in order to select either the fixed or removable portion of the 
disk. '!Wo such fixed/removable drives are the ax:: Lark and OID. 
'!he head offset value for the removable portion of a CMD is zero 1 
the head offset value for the fixed portion is lOH. Reference the 
appropriate vendor manual to determine the head offset values for 
the fixed and removable portions of the disk. 

8.13 ElJlBEDDED SERVO DRIVES 

The 752 inherently supports embedded servo drives. Configure the 
drives to seek on every head select. 'Ihe 752 always waits for an 
on-cylinder conch tion before starting a new sector. 

8.14 WAL IORl'ED DRIVES 

Sane SMD drives have an optional second port that connects to a 
second disk controller. '!his allCMs two canputers to access a 
single disk drive. 

Dual ported drives are requested h¥ executing a normal Unit Select 
(which is a normal controller function, invisible to the software). 
Once selected, the drive port remains selected and reserved until a 
Release camnand is issued. Deselecting the drive without a release 
leaves the drive deselected but reserved, and unavailable to the 
other port. If the Release Dual Port (ROP) bit is set, the 752 
executes a Release oommand after canpleting the IOPB. RDP should 
be set for normal transfers to a dual ported drive, unless you are 
trying to lockout the other controller. 

Priority Select or Trespass is available if the other controller 
refuses to give up the port. mus is an override camnand, and as 
such forces connection to a port, regardless of the other port's 
activity (including writing to the disk). Priority Select provides 
emergency access to the disk, but you must understand that it can 
clobber the disk if the other controller is updating the directory. 
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8.14 WAL PORl'FI> DRIVES (continued) 

Leaving the disk drive in a released state when it is not being 
accessed provides equal access for both controllers. 

When using dual ported drives with read ahead, you IlUlSt 
configure the drive to release the port via a timeout 
mechanism. If software sets RDP, the 752 prematurely 
releases the port while read ahead is active. If 
software must set RDP to function properly with a 
particular dual ported drive, then you must disable read 
ahead by setting DRA. 

8.14.1 Software Write Access Control 

Host software must control access to the drive so that the two 
canputers do not siIWltaneously write onto the same sectors or 
directory. '!his can corrupt the file systen. SOftware can 
inplenent several methods for prOViding this control. 

OrE control method allows one oanputer read/write access, and the 
other only read access. A secom method employs disk partitioning, 
allCMing each controller read/write access to its own partition, 
and read only access to the other controller's partition. '!he most 
camoonly used method allows both controllers read/write access to 
the files, rut only one controller has read/write access to the 
directory and allocation maps. 

Another method for controlling drive access is to lock out the 
other controller while doing a write. Clearing RDP in the rops 
locks the other port by not releasing the first port. You have to 
lock out the other controller fran the time you read the allocation 
map and directory, to when both are updated after the transfer. 
'!he IOPBs fran the first read to the next to the last write have 
RDP clear 1 the last write has RDP set. 

8.15 READ/WRITE HEADER, HEADER VERIFY, DATA, AND DATA ECC 

'Ibis maintenance cxmnand tests the controller and software driver. 
It enables Simulating ECC errors to verify the ECC is working. '!he 
operation includes reading a sector with its header into memory, 
modifying the data and then writing the sector back to the disk1 
the 752 does not recalculate the ECC. 
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8.15 READ/WRITE HEADER, HEADER VERIFY, mTA, AND DATA ECC (continued) 

The data read back is either 12 or 14 bytes larger than the data 
sector size (depending on EC32' s status). For example, given a 
5l2-byte sector size, the 752 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 • 

l&te .EC32 Clear l&te .&::J2. .set 

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 8-5 through 8-9 describe the header information 

Table 8-5. EC32 vs. Returned Data 

8.15 .1 Simulating .an .ECC Error 

To simulate an ECC error, read a sector by issuing a Read Header, 
Header Verify, Data, and Data ECC command. Then change a data byte 
or bit, and write the sector back by issuing a Write Header, Header 
Verify, Data, and Data ECC command. Reading this sector with a 
normal Read command should return an ECC error. 

There are two corranon problans associated with Simulating an ECC 
error. First, the corrected data byte may be next to the one in 
error. Second, the data may not be serially written to the disk as 
you see it on your terminal screen. '!hus, a "2-bit error" crossing 
a byte boundary may be uncor rectable. 

'!he 752 usually accesses memory in Word or Longword mode, but 
corrects data in ECC Mode 2 via byte transfers. Since sane bus 
adapters reverse the byte addressing scheme within a word, the 752 
corrects the wrong data. The only solution for this situation is 
to either correct the adapter or use ECC Mode O. 

The serial data is placed on the disk with bit 0 of each byte 
first. Table 8-6 shows a simulated 2-bit error crossing byte 
boundaries. Since the two bits in error are really fifteen bits 
apart, they may be uncorrectable. '!his situation can only occur 
when testing because a 2-bit adjacent error refers to two adjacent 
bits on the media. 
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8.15.1 Simulating .an .fiCC Error (continued) 

Before Simulated Error 

Memory Data: 45 67 

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

Simulated Error 

Memory Data: 44 Erl 

Serial Disk Data: 4 4 7 E 
0010 0010 1110 0111 

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

8.16 RELF,AgE CN RmOEST 

When ROR is enabled, the 752 tests the VMEbus between each throttle 
for other pending bus requests. If another request is pending, the 
752 releases the bus. II there are no bus requests, the 752 
remains bus master. IJhe throttle value determines how often the 
752 tests the b1s: higher throttle values cause the 752 to test 
the bus less frequently, lower throttle values slow down the D1A. 
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~ 9: 'lBIIlRY OF <>PBRATIai 

9.0 GENERAL 

'Ibis section is an overview of how the oontroller works. It deals 
with the functional blocks of the hardware and microcode, and how 
the code affects 752 operation. 

9.1 lbe Hardware 

9.1.1 

9.1.2 

'!he 752 accamnodates up to two SMD-E disk drives to VMEbus systans 
using these logic blocks: 

VMErus Interface 
Register Read/Write and Interrupt: (RmCEL) 
Microcontroller 
Direct Mallory Access Controller (VMEDlA) 
Disk Data Buffer (FIFO) 
Disk Front End (DSKCEL) 
SH>-E Interface 

VMEbus Interface 

'Ibis block oontains interface logic for the signals on the VMEbus. 
The 752 is a VME slave for programming purposes, i.e., the register 
file. '!he 752 is also a slave when it responds to an interrupt 
acknC7tlledge with the interrupt vector. '!he RmCEL performs both of 
these functions. The address modifier transceiver is used by the 
RmCEL (receive mode) and VMEJ:IoIA (driving mode). The 752 is a VME 
master for lEA purposes; it uses lEA to read and update IOPBs and 
also to read and write disk data fran host nenory. The VMEIJo1A chip 
performs this function. '!he VME data rus is 8-, 16-, or 32-bits 
wide; the VME address rus is 32-bits wide. 

'!be 752 uses only 16 address bits for deooding its 
register addresses (it only oanP:lres 12 bits). It drives 
all 32 address bits as a master. '!he VMEJEA updates the 
lC7tler 16 address bits while the microcontroller updates 
the upper 16 address bits. 

Register ReadtWrite .ana Interrijpt 

'!he Rm<EL provides the program interface for the 752. '!he 752 
uses registers to point to an lOPS to be executed, to point to a 
canpleted lOPS, and to perform various control functions. 
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9.1.2 

9.1.3 

Register ReadlWrite .and Interrqpt (continued) 

'!he VMEbus accesses the registers via a bus that is shared between 
the REGCEL and VMEI:MA. '!here is no contention because the VMEIJo1A 
cannot a~uire the oos while a slave (register) access is 'in 
progress. '!he REGCEL answers a register access by the VMEbus with 
the signal JJl'ACK. 'Ihe 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 comitions are 
programned to assert another interrupt to the micro. 

'Ihe REX:;CEL also supports the VMEoos interrupt protocol. It is 
programned by the micro to assert the request line to start an 
interrupt sequence. When the systan responds with IACK and IlSO the 
REGCEL drives the interrupt vector onto the bus and asserts Ul'JICK. 
'!his process causes the systan to execute an interrupt routine. 
'Ihe interrupt service routine should clear RIO in the CSR. In this 
way, the 752 passes the completed lOPS back to the systan. 

'Ihe REGCEL has a register for storing the address modifier that the 
VMEJ:lu1A enables onto the oos. 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. 

'!he REGCEL also has two tiners. Timer 0 is a watchdog tiner: it 
expires and interrupts the microcontroller if it is not 
periOdically reset by the firnware. Timer 1 is a counter for 
header errors. A clock canes fran the DSKCEL and is asserted when 
a disk header does not match the expected header. If Timer 1 
overflows before the desired header is found, a Header Not Found 
error results. 

lbe Microcantroller 

'!he 752 uses a l6-MHz 8031 microcontroller. It fetches 
instructions by asserting an address on Port 0, latching the 
address with ALE-L, and reading the data fran the EPRQI1; it reads 
data into Port O. Many of the instructions cause the micro to 
access an external byte using strobe decoders and a transceiver. 
Many of these external bytes are in the Xylogics LSI chips: 
RroCEL, VMEI:MA, 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 EPRCJt1 address. 

Port 3 is used for miscellaneous control signals. Inputs can all 
be considered micro interrupts, although most are actually polled. 
Two inputs are fran the REGCEL, one fran the VMEII1A, and two fran 
the IlSKCEL. 
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9.1.3 

9.1.4 

lbe MicrOCQntroller (continued) 

This block also includes the internal RAM (IRAM) logic. 'llie micro 
really uses the IRAM as a scratch pad RAM; it stores the 
controller, drive, and format p:lra:neters there as well as lOPBs. 

'!he IRAM is single ported, rut is used by both the VMEIMA and the 
micro. Since the microcontroller starts the VMEDMA, it knows when 
the IRAM is off limits for micro access. lOPBs are always IJ.1Aed in 
full words for better performance. 

Direct Memory Access Controller 

'!he VMEmA controls the transfer of data between the disk buffer or 
IRAM, and the VMEbus. '!he micro programs the VMEDMA to transfer a 
certain amount of data to/fram a specified area in system memory. 
To properly handle odd starting addresses, the amount of data is 
always a sector I s worth or less. In this way, the DSKCEL can be 
instructed to cb an even or odd address transfer on a per sector 
basis. Before the VMEmA can transfer data, it must acquire the 
bus by sending out BUSREXJ (which must be j umpered to one of the Bus 
Request lines). '!he system arbiter sends back BGIN via another 
jumper. '!he VMEIMA then asserts BUSY on the VMEbus and enables the 
752 to control the VME address, data, and control lines. 

A transfer involves asserting a valid address, asserting DSO and/or 
OSI and valid write data or read data, waiting for DTACK, and 
proper buffer control. 'llie order of the buffer request and data 
strobe is reversed, depending on the direction of the transfer. 

'!he r.MA circuitry pipelines data to increase performance. '!he 
pipeline allows ore word of data to be transferred on the bus while 
another is transferred to the buffer. In this way, the access 
tines of the wffer and the rus can be overlapped (except for the 
first and last transfers of a burst). A prefetch prines the 
pipeline, and at the end of the burst the pipeline is emptied. 

'nle disk buffer is word wide and uses a longword wide pipeline. 'Ibe 
interface logic turns a VMEIl-1A longword request into two wffer 
(word) requests. 'nle!RAM is byte wide. and uses a word wide 
pipelire. '!he interface logic turns the VMEIMA word request into 
two !RAM requests. 
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9.1.5 

9.1.6 

Jliak .Data Buffer 

'1lle 8K-byte blffer is organized word wide. Disk data has byte 
parity and the parity bits are stored in a RAM. '!he DSKCEL will 
not start a write unless a sector's worth of data is in the buffer. 
'!be DSKCEL will not start a read unless the I:x1ffer has roan for a 
sector's worth of data. '!he micro tracks I:x1ffer use and starts/ 
stops the VMEmA and OOKCEL as necessary. 

Jliak Front .EinQ 

'!he DSKCEL is a OOwnloadable disk sequencer. 'lbe micro loads the 
disk read, write, and format programs into the DSKCEL on pc7tler up, 
and modifies the programs when new format paraneters are loaded or 
an alternate command (such as Read Header, IBta, EO:) is received. 
'!be DSKCEL issues sane SMD control Signals, sum as Read Gate and 
Write Gate, while the micro issues others, such as CYlinder Tag and 
Unit Tag. Generally, if timing is critical, the OSKCEL issues the 
signal since it runs off the disk bit clock. '!he 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. ll3KCEL Done may 
nean Header Found, End of Sector, or Bad Spot Found. Generally, 
the DSKCEL runs on a sector-by-sector basis, with the micro 
controlling hOlfl many sectors are transferred. '!he micro allC7tls the 
DSKCEL to run. '!he program starts rwming when a sector or index 
pulse comes in fran the disk. '!he micro informs the DSKCEL when 
the next sector involves an odd address IJv1A and when the current 
sector is the last. '!he DSKCEL also performs other functions, sum 
as ECC correction, runt sector detection, and mid-transfer head 
tags. 

9.1.7 SMOeE Interface 

'lhis block contains interface logic for SMD Coonectors. 'lbe micro 
controls the tags for Unit Select, Cylinder, Head, Control 
(read/write) and the Unit Select lines. Various disk status lines, 
and the sector and index pulses are received and used by either the 
micro or the disk sequencer. '!he micro controls whether the pulses 
to the DSKCEL include sector pulses or just the index pulse. 
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9.1.7 

9.1.8 

9.1.9 

SMlrE Interface (continued) 

'!he SMD interface chips require -5 volts fran an on-board regulator 
in order to operate properly. A drive configured as any Unit 
Number, fran 0 thru 7, can be used with any port. 

When no disk unit is selected, servo clock is a free­
running 10-MHz clock. 'Ibis is typically used during ECC 
cor rection. '!he clock synchronizer ensures that no clock 
slivers get into the DSKCEL when the Read Gate is 
switched. '!he disk sequencer clock is servo clock 
(interface clock) when writing the disk and read clock 
when reading the disk. '!he write clock is sinply delayed 
servo clock. 

PoIrier-up 

During power-up, the Open cable Detect signal is asserted on the 
drive interface. 'Ibis signal di~es any erroneous writes. The 
bus Signal SYSRESET sets the error LED (L2) and asserts SYSFAIL an 
the bus. '!he micro rlDlS its diagnostics and then clears L2 and 
SYSFAlL. 

During pc7t1er-down, the 752 resporm to ACFAlL by turning off the 
DSKCEL (it allows any writes to finish the current sector) and then 
asserting Open cable Detect to the drive. '!his sequence generates 
a fatal error which cannot be reset lDltil ACFAIL is deasserted. 

9.1.10 SYstem Reset 

9.2 

9.2.1 

When the 752 detects SYSRESET, it resets its internal micro and the 
three custan integrated circuits. '!his sequence iImediatel.y 
teminates any writes to the disk (possibly leaving it with an 
lDlreadable sector). '!he 752 then executes the pc7t1er-up 
diagnostics • 

'!HE MICROCDDE 

.b Kernel 

Figure 9-1 illustrates the kernel. It is entered after the 
Power-up test and initialization. It has four major flDlctiOns, of 
which three will be discussed. '1he fourth flDlction is scheduling 
IliA, and would needlessly canplicate this discussion. 
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9.2.2 

Each tine around the kernel, the 752 tests to see if the host set 
AIO. If AIO is set, the 752 nust process the AIO. 'Ibis processing 
entails reading the lOPS and placing it in its internal comma:nd 
queue. If the queue is full, the 752 saves the address of the lOPS 
so that it can later read it into the queue. '!be queue can 
accamnodate 14 lOPSs, plus a priority lOPS; the 752 saves the next 
32 lOPS (chain) addresses. '!his function is really tested several 
tines in the kernel, rut for sinplicity Figure 9-1 shows it as a 
single function. 

Put IOPB (chai n) 
I nto Start Queue 

Start Seek If 
Required 

Complete Function 
Update IOPB 
Interrupt 

v 

v 

Power-up test 

v 

N 

Figure 9-1. '!he Microcode Kernel 
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9.2.3 

9.2.4 

9.2.5 

..Ia Start Queue b1;y? 

'!he ropss in the internal queue are divided into three groups: 
seek not started queue, seek started, and seek canplete or not 
required. When first entering the queue, the ropss belong to the 
first group, seek not started queue. This step examines the ropss 
to determine if a seek is required. If a seek is required, and the 
drive is not busy, the 752 issues the Seek camnand to the drive and 
assigns the rops to the secord queue, seek started. If a seek is 
not required, the 752 marks the rops as having its seek complete 
and assigns it to the third qroup, seek done or not required • 

..Ia Ar1Y.. .lOPB Reagy .fQL ~letion? 

The 752 checks for an rops in the third group, seek canplete or not 
required. rt does this by first checking if an rops has a seek 
done set; if not, it selects each drive in the secord group, seek 
started, to determine if a seek is complete. '!he 752 executes the 
first seek done rops. When the 752 canpletes the function, it 
updates the rops and issues an interrupt. 

Q]euing IOPBs .fQL. Execution 

The 752 c:omnand queue acoanrnodates 14 roPBs. '!he first AIOs have 
their respective IOPSs (IOPB chains) read directly into the queue 
until it is full. If OOP is set, the 752 reorders the IOPBs inside 
the queue, so that it executes them in proper order. 

As the 752 canpletes an rops, it frees up a slot in the internal 
queue, and reads in a new lOPS. If CDP is set, the 752 inserts the 
new lOPS at the proper point in the reordered IOPSs. 

9.3 PERFORMnG A EUliCl'ION 

'!he 752 performs each function differently. If a function requires 
a seek, the 752 issues the seek and waits for it to complete before 
performing the function. The following subsections group similar 
functions together and explains their differences. 

9.3.1 1m 

'!he IDP command verifies the 752 is operational: it reads the rOPB 
fran host memory, sets IXIm, and posts a canpletion code. 
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9.3.2 

9.3.3 

9.3.4 

Normal Reads .a.nQ Writes 

Normal reads and writes are very similar cxmnands regarding 752 
processing. The main difference between reads and writes is which 
wErj, and when, the data moves. On writes, the 752 tMAs the data 
and begins the disk transfer when the FIFO holds one sector I s worth 
of data. On reads, the 752 begins the disk transfer inlIediately 
and begins the mA as soon as the first word is available fran the 
FIFO. 

When enabled, the disk sequencer canpares every header that arrives 
under the heads with the target sector. When a header canpare is 
successful, the 752 also tests the header verify. If both tests 
are successful, the transfer occurs on that sector. To continue 
the transfer; the 752 loads the next target header so it can do a 
canparison on the next sector that arrives under the heads. 'lhe 
752 does not wait for index before comparing headers. 

If more than one sector is sJ;2cified, the 752 increments the disk 
address on successive sectors. First, the controller increments 
the sector number until it reaches the maximum sector address. 
When the 752 reaches the maximmn sector address, it clears the 
sector aadress and increments the head address. When the 752 
reaches the maximum head and sector addresses, it clears them and 
increments the cylinder address. When the 752 reaches the maximum 
sector, head, and cylinder addresses, the next sector causes an 
nlegal Cylinder Aa3ress error. 

'!he 752 continues, and oompletes the lOPS as soon as it oanpletes 
the mA and disk transfers, or an uncorrectable error occurs. 

Seeks 

Depending on the subfunction, the 752 may select the drive and read 
the first header that arrives under the heads. If it is a spare or 
bad header, the 752 reads the next header until it gets a good one. 
'!he 752 returns the data read in the header in the IO:PS. 

Drive Reset 

'!his oanmand issues a Fault Clear and then a Recalibrate (Return To 
Zero) camnand to the drive. The 752 waits for the Recalibrate to 
canplete before canpleting the lOPS. The wait for recalibrate done 
is a background task, and the contaller continues proceSSing other 
IOPBs (not on the drive being recalibrated). 
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9.3.5 

9.3.6 

Write .ana Bead Parameters 

Section 7 describes these functions in detail. 

Extended Bead .and Write Cggnands 

'lhis section is similar to Section 9.3.2, the follCMing subsections 
detail their differences. 

9.3.6.1 Track Headers CDmands 

The disk sequencer waits for index before determining where to 
start the transfer. Track headers oonunands always start at index. 
'!he number of sector headers returned equals the Plysical sector 
count (read with a Read Drive Paraneters c::annand). 

9.3.6.2 Header, Header Verify, Data, and Data ECC 

'!he disk sequencer waits for index before determining where to 
start the transfer. Header, Header Verify, Data, and Data ECC 
camnands use the sector address as an offset count fran index when 
determining where to start. The 752 increments the sector address 
during a multisector transfer, rut does not clear it if it reaches 
max sector. '!he controller inhibi ts the Illegal Sector Address 
error and does not increment the head and cylinder addresses. 

9.3.6.3 Defect Map Extended 

'!he disk sequencer waits for index, syncs up to the manufacturer I s 
Defect Map and reads it into memory. '!he 752 ally executes ore 
track per IOPB. 

9.3.6.4 Read Verify 

9.3.7 

The disk sequencer executes a Read comnand, and the IJ.1A sequencer 
performs as if it is doing a disk write. '!he 752 oanpues the 
serial data fran the FIro/SERDES with the data fran the disk. A 
miSCXlnI8re causes a verify failure. The 752 returns the failing 
disk address in the IOPB. 

Diagnostics 

The 752 executes the power-up self test. 
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9.3.8 

9.3.9 

,Beag Ahead '!beory .Qf ,"ration 

'!he 752, using an 8K-byte FIFO, reads data into the buffer before 
the UNIX device driver actually requests it. After cnnpleting any 
normal Read camnand, the 752 continues reading disk data into i'ts 
buffer until the buffer fills (fifteen 512-byte sectors) or 
software requires a cylinder seek. If the next request to the 752 
is a read for the next logically contiguous sector of data, it 
transfers the data fran its ruffer to systan nenory and completes 
the I/O request. '!he 752 terminates read ahead when it reaches a 
OOffer full condition, or when software requires a cylinder seek. 
The controller satisfies subsequent reads from its buffer until it 
exhausts all read ahead data. It completes the next Read command 
with a standard disk read, and refills the read ahead buffer. 

'!he 752 refills any blffer sIBce freed by a Read command while the 
read ahead is in process before terminating read ahead. '!hus, the 
752 can transfer an entire cylinder I s worth of data at disk speed 
even though the UNIX I/O requests may not be sent at disk speed. 
Arw request other than a logically contiguous read causes the 752 
to flush the ruffer and execute the specific camnand. 

Qrna-throttle '!beory .Qf ,"ration 

During a Read command, each time fiIllWare executes the IJt1A 
scheduler, the 752 calculates the amount of data currently in the 
ruffer and mAs fran one to seven sectors to systan nenory. '!his 
method proves extremely efficient when transferring data previously 
brought in from the disk via read ahead1 it also enables the 752 to 
catch up from heavy rus load periods when the mA falls behind. 
Dyna-throttle does not override the normal throttle and throttle 
dead time features that tune systan rus activity. 

9.4 mtPLE'.[']N; A FmCl'ION 

'!he 752 completes the transfer when both the mA and disk transfers 
are complete. 'Ihe 752 updates the IOPB in host memory, interrupts, 
and clears BUSY if all IOPSs in its queue are complete. 

If an error occurs, the 752 cnnpletes the errored lOPS and 
continues processing the other IOPBs. 

If a fatal error occurs, the 752 finishes the lOPS (s) in process, 
posts the fatal error code, and sets FERR. 'Ihe host must execute a 
Controller Reset before sending any IOPSs to the 752. 
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SEa'I~ 10: DRIVE IRl'ERFACE 

10.0 GENERAL 

'Ibis section provides useful information for installing and 
maintaining your Xylogics Model 752 disk controller. 

10.1 VMEbus INI'ERFACE SIGNALS 

Used By 
Mnemonic Conn. .fin 152 Description 

AOI PIA 30 y 
A02 PIA 29 y 
A03 PIA 28 y 
A04 PIA 27 y 
A05 PIA 26 y 
A06 PlA 25 y 
A07 PlA 24 y 
A08 PIC 30 y 
A09 PIC 29 y 
AlO PIC 28 y 
All PIC 27 y 
Al2 PIC 26 y 
Al3 PIC 25 y 
Al4 PIC 24 y 
Al5 PIC 23 y Address Bus 
Al6 PIC 22 y 
Al7 PIC 21 y 
Al8 PIC 20 y 
Al9 PIC 19 y 
A20 PIC 18 y 
A21 PIC 17 y 
A22 PIC 16 y 
A23 PIC 15 y 
A24 P2B 4 y 
A25 P2B 5 y 
A26 P2B 6 y 
A27 P2B 7 y 
A28 P2B 8 y 
A29 P2B 9 y 
A30 P2B 10 y 
A31 P2B 11 y 

AMO PIB 16 y 
AMI PIB 17 y 
AM2 PIB 18 y Address Modifier 
AM3 PIB 19 y 
AM4 PIA 23 y 
AM5 PIC 14 y 
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10.1 VMEbus INTERFACE SIGNAlS (continued) 

Used By 
Mnemonic Conn, Rio 1.52. Description 

DOO PIA 1 y 

DOl PIA 2 y 
D02 PIA 3 y 
D03 PIA 4 y 
D04 PIA 5 y 
DOS PIA 6 y 
D06 PIA 7 y 

D07 PlA 8 y 
D08 PIC 1 y 
D09 PIC 2 y 
010 PIC 3 y 
011 PIC 4 y 
012 PIC 5 y 
013 PIC 6 y 
014 PIC 7 y 
015 PIC 8 y rata 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 
OZl P2B 26 y 
028 P2B Zl y 
029 P2B 28 y 
030 P2B 29 y 
031 P2B 30 y 

St'obe~ 

AS* PlA 18 y Address strobe 
000* PIA 13 y rata Strobe Zero 
001* PlA 12 y rata strobe One 
DTACK* PlA 16 y rata Transfer Acknowledge 
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10.1 VMEbus INTERFACE SIGNALS (continued) 

Used By 
Mnemonic Conn. .£in 152. Description 

Clocks 

SER<LK PIB 21 N Ser ial Clock 
SYSQ,K PIA 10 N Systan Clock 

.I:lMA 

BBSY* PIB 1 y Bus BUSy 
BCLR* PIB 2 N Bus Clear 
BERR* PIC 11 y Bus Error 

B:;QIN* PIB 4 y 
BGlIN* PIB 6 y Bus Grant In 
BG2IN* PIB 8 y 
BG3IN* PIB 10 y 

BGOaJT* PIB 5 y 
BGlaJT* PIB 7 y Bus Grant Out 
BG2aJT* PIB 9 y 
BG3aJT* PIB 11 y 

BRO* PIB 12 y 
BRl.* PIB 13 y Bus Request 
BR2* PIB 14 y 
BR3* PIB 15 y 

Interrijpts 

mQl* PIB 30 y 
IRQ2* PIB 29 y 
IRQ3* PIB 28 y Interrupt Request Levels 
IRQ4* PIB Zl y 
IRQ5* PIB 26 y 
IRQ6* PIB 25 y 
m(]l* PIB 24 y 

IM!K* PlA 20 y Interrupt Acknowledge 
IACKIN* PIA 21 y Interrupt Acknowledge In 
IACKOOT* PlA 22 y Interrupt Acknowledge OUt 
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10.1 VMEbus INTERFACE SIGNALS (continued) 

Used By 
Mnegpnic Conn. .E.in 152. Description 

Miscellaneous 

K!FAIL* P1B 3 Y PC, Failure 
ll«)RD* PIC 13 Y Longword 
RFSERVED P2B 3 N Reserved 
SERmT* P1B 22 N Serial Data 
SYSRESET* PIC 12 Y System Reset 
WRITE* PlA 14 Y Write 

Power 

+5V PlA,B,C 32 Y +5 VDC 
+5V P2B 1,13,32 Y +5 VDC 
+5V STIBY P1B 31 N +5 VDC Standby 
+12V PIC 31 N +12 VDC 
-12V PlA 31 N -12 VDC 
GND PlA 9,11,15,17,19 Y Signal Ground 
GND P1B 20,23 Y Signal Ground 
GND P2B 2,12,22,31 Y Signal Ground 
GND PIC 9 Y Signal Ground 

10.2 EX'rENDED STOIW;E lOlJLE DRIVE mrERFKE 

Several different pin-numbering systems define the SMD-E interface. 
'!his section lists both CDC's method, and the industry standard 
(S'mD) • (Physically, the cables are ribbon cables with crinp 
connectors on each end.) 

Xy10gics fo1101rlS the irXiustry standard for pin-numbering. 
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10.2 EXTENDED STORllGE IDOOLE DRIVE INTERFACE (continued) 

cahle Pin+/- Pin+/- Description 

!1nit Select 

Unit Select Tag A 

Unit Sel. Bit 0 A 
Unit Sel. Bit 1 A 
Unit Sel. Bit 2 A 
Unit Sel. Bit 3 A 

ot;en cable Det. A 

Unit Selected B 

Unit Ready A 

Control 

Tag 1 A 

Tag 2 A 

Tag 3 A 

lWr. Seq. Hold A 

Sequence Pick In A 

Rev. A. June 15, 1987 

.CDC .SlW 

52/22 4~43 Initiates a unit select 
sequence along with the Unit 
Select bits. 

53/23 
54/24 
56/26 
57/27 

46/45 
48/47 
52/51 
54/53 

'!hese binary weighted 
signals determine which 
dr i ve (out of sixteen) the 
752 selects. 

44/14 28/Zl The 752 uses this signal to 
deselect the dr i ve in the 
event of power failure. 

09/22 17/18 A "B" cable signal; the 
drive has been selected. 

49/19 38/37 The selected drive is up to 
speed; the heads are loaded, 
and not faulted. 

31/01 02/01 Cylinder Select Tag; the 
drive seeks to the cylinder 
selected by Bus bits 0-10. 

32/02 04/03 Head Select Tag; the drive 
selects the head specified 
by Bus bits 0-9. 

33/03 06/05 Control Tag; the drive 
executes the function 
def ined by Bus bits 0-9. 

59 58 Used for power-sequencing 
with Remote/Local; always 
enabled on the 752. 

29 
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10.2 EXTENDED STORAGE K)OOLE DRIVE INTERFACE (continued) 

Cgble Pin+/- Pin+/- Description 
.ccc .SlW 

Bus Bit 0 A 34/04 08/07 Write Gate Enable or bit 0 
of head or cylinder. 

Bus Bit 1 A 35/05 10/09 Read Gate Enable or bit 1 of 
head or cylinder. 

Bus Bit 2 A 36/06 12/11 Servo Offset (+) or bit 2 of 
head or cylinder. 

Bus Bit 3 A 37/07 14/13 Servo Offset (-) or bit 3 of 
head or cylinder. 

Bus Bit 4 A 38/08 16/15 Faul t Clear or bit 4 of head 
or cylinder. 

Bus Bit 5 A 39/09 18/17 Address Mark Enable or bit 5 
of head or cylinder. 

Bus Bit 6 A 40/10 20/19 Reca1ibrate or bit 6 of head 
or cylinder. 

Bus Bit 7 A 41/11 22/21 Data Strobe Early or bit 7 
of head or cylinder. 

Bus Bit 8 A 42/12 24/23 Data Strobe Late or bit 8 of 
head or cylinder. 

Bus Bit 9 A 43/13 26/25 Release or bit 9 of head or 
cylinder. 

Bus Bit 10 A 60/30 60/59 Bit 10 of cylinder address. 

Clocks .ana .DatA 

Index A 48/18 36/35 Pulses for every index mark. 

Read Clock B 17/05 08/09 Synchronizes read data. 

Read Data B 16/03 06/05 Reads data fran drive. 
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10.2 EXTENDED STORAGE M)OOLE DRIVE lNTERFACE (continued) 

Cahle Pin+/- Pin+/- Description 
.co.c .smo 

Clocks .anQ.Data (continued) 

Sector 

Servo Clock 

Write Clock 

Write Data 

Status 

Pdiress Mark 

Busy 

Fault 

On-cy1inder 

Seek End 

seek Error 

Write-protect 
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A 

B 

B 

B 

A 

A 

A 

A 

B 

A 

A 

55/25 50/49 Pulses for every sector 
(except during index). 

14/02 02/03 synchronizes write data. 

19/06 12/11 Clock sent to drive with 
synchronized write data. 

20/08 14/15 Write data sent to drive. 

50/20 39/40 '!he drive encountered a 
sector mark. 

51/21 42/41 One port is busy in a dual 
port drive. 

45/15 30/29 The drive is faulted. 

47/17 34/33 '!he drive is on-cylinder. 

23/10 20/19 The drive completed a seek, 
or loaded the heads. 

46/16 32/31 The drive has a seek error. 

58/28 56/55 The drive is 
write-protected. 
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