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PREFACE

This manual is for use by the system installation technician and

the system programmer involved in the installation and software
integration of the LOTUS 700 Disc Controller into a minicomputer
system.

It includes features, hardware characteristics, installation

procedures, configuration PROM coding, I/0 instruction
programming, and disc controller commands. Disc controller
register functions, accumulator bit usage, disc controller
commands, and controller and drive status bits are given in

tabular form for ease of reference,

The appendices include a summary of accumulator formats and
configuration Chart examples.

Related manuals include:

Title Document Number

POINT 4 User Reference Manual HM-080-0003

LOTUS 700 Disc Controller

Utilities and

Diagnostics Manual HM-121-0016
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Section 1

INTRODUCTION

1.1 GENERAL DESCRIPTION

POINT 4 Data Corporation's LOTUS 700 Disc Controller offers
economical, high-performance moving-head disc storage interface

for the POINT 4 Computer and NOVA*-type minicomputer systems.

The single-board design uses low-power Shottky and MSI logic,

providing the highest level of performance and reliability. The

controller occupies one slot in the processor chassis and all

connections to the drives are made directly from the disc
controller board. :

The LOTUS 700 Disc Controller interfaces up to four storage

module-type drives, at transfer rates up to 1.2 megabytes per

second. Drives supported include: the CDC 9448, 9730, and 9760

series; Ampex; Century Data; Okidata; Kennedy and Fujitsu. The

four possible drives interfaced may be a mixture of any of the

drives supported, Automatic program load is always— from the

lowest-numbered, ready drive unit.

Data to or from computer memory is transferred in two-byte words

uSing the Direct Memory Access (DMA) Data Channel of the

computer. The 9.67 MHz drive data transfer rate translates into

1.209 megabytes per second or 1.65 microseconds per DMA cycle at

the computer. The computer must be able to support this DMA

transfer rate. An 18-word FIFO buffer is used to prevent Data

Late conditions.

The LOTUS 700 Controller is software-compatible with the IRIS

(Interactive Real-time Information System) Operating System used

on the POINT 4 and many NOVA-type computers. Four data-out

instructions supply the controller with information required to

perform any operation, Sixteen operations (including

read/write/verify, seek and disc formatting) may be specified

uSing controller commands. Seven data-in instructions obtain

Status information from the controller. Disk utility and

diagnostic programs are provided.

Figure 1-1 is a photograph of the LOTUS 700 Disc Controller.

*NOVA iS a trademark of Data General Corporation
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LOTUS 700 Disc Controller Board
Figure l-l.
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l1e.l.1 Features

Many features make the LOTUS 700 Disc Controller a valuable

addition to a POINT 4 Computer system, Compatibility,

reliability, flexibility and advanced design are apparent in the
following features:

POINT 4 Computer I/O bus-compatible

IRIS Operating System-compatible

Interfaces up to four storage module-type drives in any

combination

Data transfer rate of 1.209 megabytes per second

Whole track transfer in a Single operation

Format routine included in controller logic

Overlapped seek

32-bit ECC error detection and provision for software

correction

Bad and alternate sectoring flags

Supports dual port drives interfacing to two computers

Built-in reliability and maintenance features

Disc utility and diagnostic programs

HM-121-0012-A | INTRODUCTION
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1.1.2 Disc Controller Operation

The computer uses I/O instructions to transfer information
between the processor's general purpose 16-bit accumulators and

registers in the LOTUS 700 Disc Controller. Information

transferred may be commands, computer memory addresses, disc
addresses, controller or drive status, or ECCR codes. From this

information the controller initiates seeks, reads and writes to
and from the drive.

Addressing capacity per drive is 1024 tracks, 32 surfaces, and 32

sectors. Each sector contains 512 bytes of data. Up to 32
consecutive sectors may be transferred per operation with the
cylinder boundary being crossed if necessary.

Hardware alternate sectoring and automatic retry are switch-
selectable. Bad sector and alternate sector flags are provided

to point out sectors known to be faulty. These flags are set
during disc formatting. If the alternate sector flag is set, the
alternate sector address is specified in the sector header,
Alternate sectoring is done automatically requiring no program
intervention.

Overlapped seek allows simultaneous seek and data transfers on
multi-drive systems. Once a seek command has been issued to the
drive, the LOTUS 700 Controller is ready to accept another
command from the CPU. When the data transfer command is
completed, a program interrupt request is issued to alert the CPU
of the completed transfer.

Additional features include a 32-bit ECC error detection code for
read or write operations. Error correction is programmable. In

addition, system flexibility is increased by use of a
programmable device code.

HM-121-0012-A — . INTRODUCTION
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1.2 INPUT/OUTPUT INTERFACE

The LOTUS 700 Controller is designed to operate on POINT 4 and
NOVA-type computers which are compatible with the specifications

listed under Computer Interface. Disc drives controlled by the
LOTUS 700 Controller operate under the specifications listed
under Disc Drive Interface.

COMPUTER INTERFACE

I/O Bus

Backplane wiring

I/O bus loading

Device Code

Priority mask bit

DMA transfer rate

DISC DRIVE INTERFACE |

Type of interface

Drives per controller

Drive type and size

Number of surfaces

per drive

Number of tracks

per surface

Number of sectors

per track

Data transfer rate

Access time

Sector size: Header

Data

Number of consecutive

sectors transferable

in one operation

Bad sector flag

Alternate sector flag

Alternate sector

location

Program load

FIFO buffer size

Overlap seek

execution

Alternate sectoring

ECC error detection

ECC error correction

* Function of Disc Drive

**From SMD Specification

HM-121-0012-A

POINT 4 Data Corporation

POINT 4 and NOVA-type Computer I/0

bus-compatible

None required

Single 7400-type input load;

Single 75453-type output driver

Programmable

73; 8 1s optional

1.209 Megabytes/sec

(1.65 microsecond/DMA cycle) **

Storage module drive-compatible
4 maximum

Any mixture

32 maximum*

1024 maximum*

32 maximum*

9.67 MHz maximum**

1/2 revolution average,

1 revolution maximum*

6 bytes + 2 bytes of CRC

512 bytes + 4 bytes of ECC

32 maximum

lst bit of header

2nd bit of header

Any; specified in header

From lowest numbered ready

drive

18 words

Yes

Yes

Yes

Provision for software correction

INTRODUCTION
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1.3 SPECIFICATIONS

POINT 4 Data Corporation's LOTUS 700 Disc Controller package

includes: the 700 Controller board, the cable set to the first

drive, a disc utility program for formatting and surface

analysis, and a diagnostic program. Physical, electrical and

environmental specifications for the controller follow:

PHYSICAL

700 Dimensions Single board, 15"x15"
Cabling to drives A Cables: 30-pair control bus; daisy-

chained; terminated at last drive

B Cables: 26-wire flat cable; radial;

one per drive

Cable Connector Located at front of controller
board

POWER REQUIREMENTS (maximum)

Current +5 +5%, 3.8A maximum

-5 +5%, 0.8A maximum

Power 23W

OPERATING ENVIRONMENT

Operating Temperature 0-55C

Relative Humidity 0-90% noncondensing

HM-121-0012-A | INTRODUCTION

POINT 4 Data Corporation 1-6 700 Disc Controller Manual

tb



Section 2

HARDWARE INTERFACE

2-1 INTRODUCTION

This section covers those hardware characteristics for which an
understanding is essential to the user for installation and
programming of the LOTUS 700 Controller. Covered in this section
are;

Controller architecture

Controller registers used in I/O programming
Installation and cabling

Input/Output cable signal charts
Hardware-selectable options

Disc I/O system configuration

HM-121-0012-A HARDWARE INTERFACE
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2.2 LOTUS 700 CONTROLLER ARCHITECTURE

The LOTUS 700 Controller Serves asS an interface between the

processor and up to four disc drives. Figure 2-1 is a block

diagram of the 700 Controller logic.

Interface to the processor is via the processor I/O DMA bus.

Information passed between the processor and the controller

includes:

Data

DMA transfer control signals

Status information

I/O instructions

Device select signals

Internal processing which must take place within the controller

includes:

Command decoding

Memory addressing

Data buffering

ECC code generation

Head and sector PROM decoding

Cylinder/alternate cylinder addressing

Controller and drive status

Controller storage registers

Word and sector counting

Header, data and sector comparison

Sync detection

Seek status detectors

Interface to the disc drives is via the Drive Cables (B) and the

Control Bus Cables (A). Drivers and receivers control transfer

of signals from each drive cable and the Control Bus to internal
controller logic.
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2.21 Controller Registers

The LOTUS 700 Controller has a series of registers which are used

for storage of information pertinent to the data transfer

operation. This information includes addresses, status,

commands, and the error correction code remainder. These

registers perform important functions during the transfer of

information in and out of the processor via I/O instructions.

The registers and their functions are listed below.

Register No. of Bits Function

COMMAND 4 Holds the disc controller command,

specified in bits 5-8 of the

specified processor accumulator.

The command 1s transferred to the

controller by the DOA (Specify

Drive and Command) instruction,

There are 16 commands which,

control disk drive operation,

ranging from 0000 to 1111 in bit

arrangement. See Section 3.2.1

for specific descriptions of

controller commands.

DRIVE 2 Holds the disc drive address,

ADDRESS Specified in bits 9 and 10 of the

Specified processor accumulator,

The drive address is transferred

to the controller by the DOA

(Specify Drive and Command)

instruction. The drive address is

a two-bit programmable number.

Only four drives may be connected

to one LOTUS 700 Disc Controller.

MEMORY 16 Holds the processor memory address

ADDRESS to which or from which the data

transfer will take place. The

l6-bit address 1s transferred to

the controller's Address Register

from the specified processor

accumulator by the DOB (Specify

Memory Address) instructions. The

DIA instruction in Alternate Mode

l1 reads the memory address from

the Memory Address Register into

the specified processor

accumulator.
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Register No. of Bits Function

CYLINDER 10 Holds the disc sector address of

ADDRESS the sector involved in the data

transfer operation. This address

is transferred into the

controller's Cylinder Address

Register from bits 6-15 of the

Specified processor accumulator by

the DOC (Specify Cylinder)

instruction when a seek command

has been specified by the previous

instruction,

VOLUME 1 Holds the volume select bit which

defines the non-removable

surface(s) in CMD drives. This

bit is transferred into the

controller's Volume Register from

bit 11 of the specified processor

accumulator by the DOA (Specify

Command and Drive) instruction, if

the drive addressed is a CMD

drive.

SURFACE 5 Holds the surface address of the

ADDRESS sector involved in the data

transfer. This address is

transferred into the controller's

Surface Address Register from bits

1-5 of the specified processor

accumulator by the DOC instruction

when the previous DOA instruction

Specified other than a seek

command. This address iS read

from the Surface Address register

into bits 1-5 of the specified

processor accumulator by the DIC

instruction,

HM-121-0012-A | HARDWARE INTERFACE
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Register No. of Bits Function

SECTOR 5 Holds the sector address of the

ADDRESS sector involved in the data

transfer. The sector address is

transferred into the controller's

Sector Address Register from bits

5-10 of the specified processor

accumulator by the DOC instruction

if the previous DOA instruction

specified other than a seek

command. This address is read

from the Surface Address Register

into bits 5-10 of the specified

processor accumulator by the DIC

instruction.

SECTOR 5 Holds the two's complement of the

COUNT | number of Sectors to be

transferred. The sector count 1s

transferred into the controller's

Sector Count Register from bits

11-15 of the specified processor

accumulator by the DOC instruction

1f the previous DOA instruction

Specified other than a seek

command. The sector count is read

from the Sector Count Register

into bits 11-15 of the specified

processor accumulator by the DIC

instruction,

ECCR 32 Holds the 32-bit error correction

code remainder (ECCR) which 1s

used to detect and correct certain

data errors. The high-order 16

bits of the controller's ECCR

Register are read into the

specified processor accumulator by

a DIA instruction in Alternate

Mode 2. The low-order 16 bits of

the controller's ECCR Register are

loaded into the specified

processor accumulator by a DIB

instruction in Alternate Mode 2.
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Register No. of Bits Function

CONTROLLER 15 Holds the controller's status

STATUS flags. There are 15 flags which,

when set to one (1), identify

error conditions related to data

transfer operations, See

Subsection 3.2.5.1 for

descriptions of error conditions,

The controller status information

is read from the Controller Status

Register into the specified

processor accumulator by the DIA

(Read Controller Status)

instruction,

DRIVE ' 10 Holds the drive status information

STATUS of the selected disc drive. MThere

are four status flags and six

error condition flags which are

set to one (1) to report on drive

status. See Subsections 3.2.7 and

3.2.7.1 for descriptions of status

and error conditions. The drive

status information is read from

the controller's Drive Status

Register to the specified

processor accumulator by the DIB

(Read Drive Status) instruction.

EXTENDED 4 Holds the optional extended memory

MEMORY address used when memory mapping

ADDRESS is required to access all of

(optional) system memory. The DOB (Specify

Memory Address) instruction causes

the transfer of 4 bits of XMA

information from the controller's

Auxiliary Register into the

Extended Memory Address Register.

The DIB instruction in Alternate

Mode 1 reads the XMA information

from the controller's Extended

Memory Address RegisSter into bits

12-15 of the specified processor

accumulator,
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Register No. of Bits Function

AUXILIARY 4 The controller's Auxiliary
Register is used for temporary

storage of the XMA information

transferred to the controller from

bits 12-15 of the specified AC by

the DOA (Specify Command and

Drive) instruction until the

memory address for the operation

Specified in the DOA instruction

1s transferred into the Memory

Address Register. When the memory

address is transferred to the

controller by a DOB instruction

the 4 XMA bits are transferred

from the Auxiliary Register to the

Extended Memory Address Register,
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POINT 4 Data Corporation 2-8 700 Disc Controller Manual

ff



2-3 CONTROLLER INSTALLATION

The LOTUS 700 Controller is a single-board design occupying only

one slot in the processor chassis. The disc controller normally

occupies the slot nearest the CPU board in the processor chassis.

The controller board should be added to the chassis with caution,

making sure the card edge connector slides smoothly into the

backplane sockets. No backplane wiring is required.

Cabling between the controller board and the disc drives consists

of a control bus daisy-chained between drives and a separate

drive cable to each drive, Cable descriptions are as follows:

Cable Function Description

A Control Bus 30-pair (60-pin) control bus,

daisy-chained between drives,

terminated at the last drive

B Drive Cables 26-wire flat cable, radial one

per drive

Connections to the controller are made at the front of the

controller board.

One end of the Control Bus Cable mounts at the 60-pin connector

on the front of the LOTUS 700 Controller board. The other end

mounts to the control bus input connector on the first disc

drive. If there is more than one drive on the system, control

bus cables must be connected between the output connector on each

drive and the input connector on the next drive. The output

connector on the last drive must be fitted with a bus terminator.

Drive cables are connected on the LOTUS 700 board to the 26-pin

connector adjacent to the Control Bus connector and the Drive 3

Cable at the 26-pin connector furthest from the Control Bus

connector. The opposite end of the drive cables connect to the

26-pin drive connectors on each respective drive.

NOTE

A ground strap must be strung between the

drives at the ground connector and attached

to the computer chassis.

Figure 2-2 is an illustration of controller-to-drive cabling.
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TERMINATOR

DRIVE 3 DRIVE 2 DRIVE 1 DRIVE Q

| 0R3 DR2 | DR1 | DRO | CONTROL BUS

700 DISC CONTROLLER

GROUND

STRAP

am 7 ST TIT CONNECTED

COMPUTER INTERFACE TO
COMPUTER

CHASSIS

Figure 2-2. Controller-to-Drive Cabling
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2.3.1 Cable Interface Signals

Successful system operation requires both that cabling is

properly installed and that cable signals are properly

configured. Tables 2-1 and 2-2 list signal configuration of the

cables provided with the LOTUS 700 Controller. Check

documentation provided with disc drives to be connected to the

controller for verification that drive I/O interface Signals

correspond to control bus and drive cable connector Signals.

Connector Signal configurations are provided on the following

tables: oo |

Table 2-1. Control Bus Signals, A Cable

Table 2-2. Drive Cable Signals, B Cable

HM-121-0012-A : HARDWARE INTERFACE
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CONTROL BUS SIGNALS

A CABLE

Controller/Drive Signal Name Optional 75-Pin

60-Pin Flat Cable Trailing Cable

(available on

some drives)

Pin # Pin #

* 31 , Tag l 49

* 432 » Tag 2 51

* 33 + Tag 3 35

34 , Bit 0 06

° 35 , Bit 1 7

° 36 + Bit 2 31

"37 , Bit 3 32

° 56 , Bit 4 33

30 , Bit 5 37

40 , Bit 6 3

marr , Bit 7 39

a , Bit 8 13

are , Bit 9 14

14 Ad + Open Cable Detect se

HM-121-0012-A
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Controller/Drive Signal Name Optional 75-Pin

60-Pin Flat Cable Trailing Cable

(available on

some drives)

Pin # Pin #

15 - ll
45 + Fault 14

16 - | 75
46 + Seek Error 73

17 - .; 15
47 + On Cylinder 18

18 - . 10
48 + Index 13

19 - :; 17
49 | , Unit Ready 71

20 - | 4250 + (Address Mark Found) 45

21 - ; 47
5] , Unit Reserved (Busy) 50

22 - 2252 + Unit Select Tag 35

23 - 0 153 + Unit Select 2 4

24 - 1 . 1 2
54 + Unit Select 2 5

25 - 74
55 + (Sector) 57

26 ~ :; . 2 356 | + Unit Select 2 7

27 - ; 3 857 + Unit Select 2 12

28 - 5358 1 Write Protected 56

29 - PICK 73
59 - HOLD 76

30 - - 54
60 + Spare 57

HM-121-0012-A
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DRIVE CABLE SIGNALS

B CABLE

Controller/Drive

26-Pin Flat Cable

Signal Name Optional 32-pin

Trailing Cable

Pin # Pin #

1 GND K

14 t Servo Clock N
92 - M

15 GND T

3 - U
16 + Read Data Vv

4 GND Y |

17 + X
5 _ Read Clock W

18 GND E

6 ~ Write Clock H
19 + J

7 GND D

20 +... B
9 _ Write Data A

21 GND C

9 + , . BB
22 _ Unit Selected DD

10 ~ Seek End AA
23 + CC

ll GND LL

24 + HH
12 _ (Index Mark) RE

25 GND _ NN

13 - FF
26 + (Sector Mark) IJ
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2.4 HARDWARE-SELECTABLE OPTIONS

Three options are selectable via etch cuts/jumpering on the LOTUS

700 Controller board. These options are:

@ Automatic Retry

@e Mask Bit

e Device Address

Selection of these options is explained in the following

subsections.

2.4.1 Automatic Retry Option

Automatic Retry after an unsuccessful seek operation is enabled

by an etch located on the LOTUS 700 Controller board at

coordinate C/9. It is identified by "RETRY" on the PC board.

The two feed-through-holes to the right of RETRY are connected by

an etch. This etch enables the Automatic Retry option. The

option appears as follows on the PC board: |

RETRY e—e

To disable this option, cut the etch.

2.4.2 Mask Bit Option

The LOTUS 700 Controller offers the option of using either bit 7

Or bit 8 as the mask bit. Bit 7 is standard and bit 8 is

optional. The mask bit option is located between column C and B

and between rows 13 and 14. It is identified by an "M" on the PC

board. The feed-through-hole directly to the left of the "M"

enables the mask bit. It is etched to the feed-through-hole by

the "7" as the mask bit. The option appears as follows on the PC

board:

A 7

e 8

To select bit 8 as the mask bit, cut the etch between "7" and "M"

and make a connection between "M" and "8".

HM-121-0012-A HARDWARE INTERFACE
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2.4.3 Device Address Option

The device address for the 700 Controller is established by a

6-bit etch located at coordinate C/l on the PC board. The

existing etch on the delivered PC board is set to device code 27

(octal). The existing etch appears as follows:

DS 0123 45

ony
To change the controller device address cut the existing etches

and jumper the center feed-through-holes to 0 (zero) or 1 (one)

aS required for the new octal address,
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2.5 DISC I/O SYSTEM CONFIGURATION

The LOTUS 700 Controller features flexibility in system

configuration by allowing any mixture of compatible drives to be

attached to a controller. This flexibility is made possible

through the use of two configuration PROMS which must be

programmed with control information for the attached drives.

The Head (Surface) PROM (22C on the 700 board) and the Sector

PROM (19C on the 700 board) provide information within the

controller about the type and size of the attached drives. These

PROMS flag illegal surface and/or illegal sector numbers supplied

by the CPU for data transfer operations. They also provide

information on sector and/or surface overflow in multisector

transfers.

All LOTUS 700 Disc Controllers ordered from POINT 4 Data will

require submission of Head PROM and Sector PROM Configuration

Charts for the system configuration in which the controller is to

be used. POINT 4 Data will program the Head and Sector PROMS

according to these configuration charts.

The following two sections are provided for LOTUS 700 users who

find it necessary to reconfigure a system after receipt of the

700 Controller board. Instructions for coding the information

necessary to program the PROMS are provided. Appendix B contains

examples of charts coded for specific disc drives.
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2.5.1 Head PROM Configuration Chart Coding

The Head PROM Configuration Chart must be | prepared to specify
head information on each disc drive in the system.

The Head PROM Configuration Chart can be interpreted as follows:

VOLUME * -————>_ VOLUME 9

DRIVE ¢ ——> DRIVE @

PROM INPUT PROM OUTPUT

SIGNALS ’ SIGNALS
, 0cTM~

ple

os 4
mo)

c4 %
yO ez M4 a
ON NRA NMNSI AH ZX

LOGIC Po no Gre mae neygree oe

SIGNAL DESIGNATION ————»/ 1 ¢ Pp EDCBAILZ4 321

PROM PIN # B15 12 3 4 7 6 549101112

4 00000000 0 0
00000001 0

0000001 0 0

00000011 0

00000100 0

00000101 0

0000011 0 0

00000111 0

0000100 0 0

000031001 0

0000101 0 0

00001011 0

0000110 0 ()

000031104 0

000031110 0
PROM INPUT 00001111 0

8-BIT ADDRESSES 0001000 0 1
(00-1F) 00010001 1

NOTE: 000100it1 0 ]

Addresses 00-/7F 5 0 5 ; 5 , , , ;
are possible if 00010101 1

all 4 drives are 00010110 l

used. 00010111 l
00011000 1

00011001 1

000311 0°] 0 1

0003131011 1

0001110 0 1

0001131041 1

00011110 1

SG 000131141 %4i fl 1

A sample of a Head PROM Configuration Chart format can be found

in Figure 2-3.
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a XH 4 CODD CCOC Cl COCO OO OHA AAA],
H LSYHNI [as A

H TTI Imofo
wt

H LSWTiso r

PHIEZ MN JF CHOHOHOHJOHORH OTA ORO HORH OH OnJOHOnHOnOF

EHIMOF DO HHODAHAOOATAHOOHAFAOORFR HOOK AOOn AOC Oe e

~m CH IJUS JF CDODOH AH ARAIDOOCOORH AAR AIODOOOAH AA HAOOCOCOOn Ane

= THIASF DODD DOODCO OM A nA ADA ATA AODOOOCOOOWM A AN AAA dH

to me GHIDM TE CODD DODD OPO COCO OO OH HAHAHA AAA AA AAA

HD 8 YSN IBN EG pA dA ddA A Ad ddd ddd

~ ASN IVF aR Ap AA AAR AHH AA AH AR AAA AAA AA AAR AAA Ae =

TAItMAEE CCDC COC OC OlO OCC OOOO OlOD COO CO OClOoCOC OCC OCOO v

XH ANT CDCDD DDD OIDC CODCOD OCO ORHAN AH AHA A AHI AA ded o

H LSYHNI [VS &

H TII|MO] © a
H LSVIjt+o cH W

PHIC MNT OHOHOHOHJOHOHOHORMIOHOHOHOHIOHOHOHOR -

CHIDO COR HCO HJOCHHOON TOO HOON AMO OnNOOnG &

N ZTHIVE | COCOA HHO COON AATCC CON A AAO OCOCOn AA v
a THIAtS |] CODDDOOOOH HAHAHAHAHA AAIOCOCOOCOCOCOOWM AAA AAA 5
0 PHIBPM|] CODDDDD ODO DDO DD DOOM A AAA A AAA Ad de 3

A YWSNINWN|F CODDODTVOOfFOTDWDDVOOCVOlCO OOOO COOlWlOOCCOCCOSO ©

dHSsn jor AAn AA AA MAA AAR AA A AAA AR AAA A AIA A AAA A Ae 5
TAIZ AI ocOoDO DCCC OloC OCC CCC Clo CCC CCC OloO OCC OCC a
YH IAN COD CCDC OlOC COCO OCC OWN HHA ddd a

H LSYHNI |N 8
H TIT ||MO] ©

H LSVTI lan an 5
PHIK IN| COHOHOH OHO HOH OH OMOHOHOHOH|OHOHOKNOR Ey
CH (MW DOH HODAHAJODHADOHAHIDOOHHOODOHAIOOH HOOK e o

qq CHIOV RNR | CD DODO H HH AHIOC COOH HAHIOOOOH HAH AIOOOCOn AAA c

S THIAt+ | CODDD DO OH HH HAHAH AHHIOCOOCOOOOOCOOW FH AAA AAS ee]

s PHIM CODCOD CODCODC COCO OHH HAHAHA AHA AAA Ae

a Wsn |hn as dma Aa AAD AIA A Dp AD I a IRA AHA ARR HG ~

ASN JUHI DOOD ODOCO OCOD DOC OOl|OD OO OOO OlOCCCCCOCO A

TAIZ RI COD DCC OC OlDO COC COO OOlOoOD OC OCC CO OloC CCC OOO y

YH dN OVTVTVDODCOWW ODOC O OC Ol AH mH A AHA AH A HAMAR AA hand

H LSYHNI Jas Sp
H TIT |mS]o L

H LSVT lao 4

PHIL NT CHOHOHOHMOHOHOHONOHOHOHOMOHOHOHOR

CHIMOl] DOH HDODHHDOOHHOOHAIDOOHAHAOOHAOOnH HOOKS

a CHIUOR TF DODO HHHHODOOHHHH|OOOOHHARIOOOOR HAS

Ss = TH {Att COCDDDOD OOH AHHH HHAHAHIOOODOODOO}JH AHA AHAH AS

my GPHIWM| CDDDDOCOlODC COCO COON A HAHA AANA AAA

= QA WSNIRBN| CODCOD DCCOJOCDODO COO CC OlOO COCO OC OloOO OOOO cCO

5 ASN URI CODDDDDOODODCCOOVOOlCOOCO OOO Ol|OOOOCOCO

> TOA Iz Bll ooo a0 OC OlOoDC COC COCO OloC CC CCC OloKcpC OO OCC
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XH

H LSHHNI

H TTI

H LSWT

22C
aA dni 1 1 1 1 1 1 1.

0 0 0 Oo ©

ete

1 1 1 1

Oo ©

rae

0 0 0

eto qdanderi

DH

tH

cH

TH

gH

Wwsn

qsn

TOA

DRIVE 3
748287

1001i1f1 1 0 1010 0J1 10
xH

H LSHHNI

H ‘TTI

H LSWT

1jl1 1100010 lil 1100011 ljl 11003100 l/l 11001201 ljl 1100d1dt1 40jl 11001211 lil 11041000 jl 1103212001 ljl1 110310410 tit iiolbiuidilid
vH

tH

cH

TH

OH

WSN

qasn

TOA

DRIVE 2
XH

H LSYHNI

kh ‘TIT

H LSWT

lil 1000000 lil 1000001 1j/l1 10000410 1jl1 1000011 lil 1000100 ljl1 10001021 1j1 10003110 lil 1000111 lj1 1003100 0 1ji1 10031001 1}1 10010410 lji1 1 OO0O1011 1jl1 10031100 ljl1 100212101 ljl1 10031314210 Yji 10OOLIUIdd
VH

CH

7H

TH

OH

VWsn

asn

TIOA

DRIVE 1 1021200011 10211012121 071 1021fj1 1021021221071 1017/1 1212120d21d1éi0jli211031100212171 1021t1210d2120e0d2+d1t1210d241j1i1 1 103212321212 31d21d1f12 1021f1 1021d212d1d12édidtg1si20d1fiiti1ti1iili1iilgilil o
XH

H LStHNI

H ‘TIL

H LSW

1j1 0100000 lil 0100001 lj}l1 0100021 0 1 1}/101003100 1j10100101 1lj1 010011 0 lilQi1200di1d141it 1;1 01031000 Til 0103109001 1j1 0103101 (0 til 010321021421 1'l1o 1031100 1ljl1 O10 11021 1il1010di1dt1#d1@~+(0 Pil ouotdlidid 1

DH

CH

CH

tH

OH

Ysn

dsn

IOA:

DRIVE @
VOLUME 1 1000000 0 10000001 1000001 0 10000011 1000010 0 10000101 10000311 0 L1ododa otT1i1il 100043100 0 100031001 10003101 0 1o0ooo0o10i1t1 10003110 0 10o0oo0odi1ui1021 100031110 L1oOoodoqt1}}?IJ 1 10031000071 10d321f1 021421000 0f1 1:021f1 101000071 1021j11212d12000071 1021 10010001712 101j1 0212100021f1 1:021j;1: 102100027141 «10d21j1i211i1000d121«O 10031001 071 10d21}]1 021210021 0F1 102141 10212002 0412 10211 112120021 03121 1ool]}O1}. 1 Tit 0 Tj) OL 1 OT Litt 1 O Lj 1 OL OL LT dtjt 1 0 djl 1 110231111 O10010310d21f1 1:0 1/1 011010%1f1 1021j;1 10210d21d0d21t1 10d21ij1i1id1d310e20idif1i1 100313100071 10d21j;1: 0141100 0f1 1017/1 10212100 07/1 101j1 121211000 100312100171 1021/12 0121d100d2f1 2021/1 1021212002171 1021jlilidzdldiiloeold 10031101071 10d272j1 01211021 071 1021j1 102121021 0j1 1:021j1idt1i4id12id3i0ed2édo0 1003110d12d1q¢q210231021222120212i2i4171 « 1021f1 102121022411 «x 10i21jlidrtiil1ioilidi100310310071 101j;1 021210210 0f2 1021j2 1021010 0f1 102141121100od031001t1 71 10 1 10031011 071 1 ‘0 100121310071 1021j;1 021212110071 1:0d21f/1 102121210071 4:021f;1 12121i41i210i0fli i1 1o0o0o02121101f1 101j;1 0121d12d10di21f1 12021f12 1022434210211 120242 iz1é121i4.210diiz2iidi1 100212111 0f1 10217;1 0212122121212 071 1:021f1 1021221221i212«0f1 1017/1 2 12121i21ési10j1idi 1001212131327 1021
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Input signals for Head PROM addressing are:

Volume # VOL

Drive # USB, USA

Head # HO, Hl, H2, H3, H4

Output Signals generated by the Head PROM are:

LAST H 1 indicates the last head (Surface)

in this volume

ILL H 1 indicates an illegal head (surface)

for this volume

INHRST H Q indicates normal organization

l indicates horizontal organization

Hx Hx = Q for Volume 0

Hx = 1 for Volume 1

QO program t d se t ollowin ocedures

1. Determine the type of drives to be uSed as Drive 0, 1, 2, and

3.

2. Determine the number of logical heads in each drive.

3. Prepare a Head PROM Configuration Chart as shown in Figure

2-3. To fill in the PROM output Signal information, use the

following guidelines:

Hx = HO + VOL

ILL H = 0 For valid head number

= ] For illegal head number

LAST H = 1] For last head or illegal head numbers

INHRST H = 0 For normal operation

= ] For horizontal organization in multi-

surface volumes

(NOTE: If INHRST H = 1, make

LAST H = 1] also)

The above information must be filled in for each volume
(sheets 1 and 2 of the Head PROM Configuration Chart,

4, Having properly coded the Head PROM Configuration sheets,
The user can program Head PROMS using the chart as program

input to the PROM. The PROM I.C. required is a 748287 and

the P.C. board location for installation of the PROM is 22C,

installation of the PROM is 22C.
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2.5.2 Sector PROM Configuration Chart Coding

The Sector PROM Configuration Chart must be prepared to specify

sector information on each disc drive in the system.

The Sector PROM Configuration Chart can be interpreted as

follows:

DRIVE +*-—-~> DRIVE g

PROM INPUT PROM OUTPUT

SIGNALS | SIGNALS
oN \
_ “|
he WK

|

Hm ont
HNN BAN MOM ge eI Y

LOGIC FHF FT NNN WN Wir

SIGNAL DESIGNATION =——h| 1 GrrepcrpaA|l432 1

PROM PIN # >) 151 2 3476 519191112

C 00000000 1
000000 0 1

00000 0 ) 0

0900000 1 ]

00000100

00000101

00000110

0000011 1

0000100 0

90001001

090001010

090001011

009001100

000 0 1) 1 0:1

00001110

PROM INPUT 0909 09 111 1

8-BIT ADDRESSES 090100 0 6
(00-1F) 0090 1 00 0 4]

NOTE : 0001001 0

Addresses 00-7F LO ao
are possible if 00910107
all 4 drives used. 00090 101 1 0

00017017 1°)

99090 | 1 0 0 9

0oo } | 0 0 1

O9n 1. 1 01.0

900 1 1 01 1

00900 1 1 10090

ooo. 1 1 071

000 17 1 1 1

u 00011 1 1 |

A sample of a Sector PROM Configuration Chart format can be found

in Figure 2-4.
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~ H ‘TIT mo D2TODVCDTVWOVCOlDOODOOCOCO|COCOOCOCCOfCOoOoCaCCCO

an

No

S TIL| Ry A _
S LSVT [ao

PSI1QMN]P CHOHOHOAHOHOHOHORMJOHOHOHORMOTR On OH OF

ECSIMWO| DOH HODAHAIDOHAHOOHAJOORHAOOAAJOORHAOOKN A

N ZSIURT CO DODOHHAAHIDCOCOOTRHHHHAHIDOOOR A AAHIOOCOCOn AAA
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: BSimm| CODD CC ODIDTDO DO OOOOH HAHAHAHAHA AAA AA
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qaSn | won on oes ee ce Cc ee Oc a oe ce Cae oe ee co eB ee Be oe Be oe ee
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et

No
STII; mo] a

ee

Ss LSVYTjiaon é

PSIEM COA OHOHORMIOHOHOHORIODHOHORORnOH OH OH OR

CSI MWY DOHHODHAHOCOHHOOHAIOOHAHAOOH AIO On HOOK eA
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A TSIAt] CODDDDOOH HHA HAHA AIOCOC OOOO OW AH AHA A

Ms BSiInamMI CODD DDODOIDDCDO DODO COOH AHH AH AHA AH AAA AAA

qSsn!} ua ODTOCVCOMOCOWMO COCO OCVOlMOCOCCOCOOCOCCOCCCCO

HT! cre l coc ac CC CO Olo COC OC CO OlO OCC OC COC Ol OO CCC CO

aN “
—

No

S TILT} mC] a

2 LSVYIT baa 4

PS |HMI CDHOHOHOHICHOHOHOHIDHOHOHOHIOHOHOHORM

CSI MWOl DOHHODAH AICO HRHODOHHIOOHHOOH HO OHAHOOHSEA

a ZS LTUP|] DODO AHAHHOCDOOH HAH HIOOOOHAH HO OO On AAA

Bs TS1[At*N] CODDDDDOH HH ADAH AA AIOOOOOOOOWM AHA HARA A

Ks GSIMM|] CODDDDDDODDDCODO0OOfH HAHAHAHAHA AAA
A YSN|lumNf CODDDDODODOCDOODO COC OlOC COCO CO Ol OCC COC OO”O

AGSNQJUA] CODTDDDDOM DDO CCCOO]lODO OOOO Ollo OOO CC CO

HTII{/TR| CODDD COOH COC OCC OlOCC OOO COCO COl OC OO OC Oo
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STH jmo DODD DDCDOICCOCOC OCC OOlOoOD OCC COOjCOCOCCCOOO[d|”

SUSWIfa nf A dA HAA ddA AH AANA AA dA AAA AAA AAA AAA ed

PSI{[HM FT OC HOH OHAOMOAOCORN OH OMOH OH OHOMFO HOH OHOR

ES} Mvw0 OC OHHOOHAIOCOHHOORHHIOOHHOORMOOnHOOKNA

” CSIUR IF OC COOH AAAIODOOOHAARAIOOOOHAAAIOOOOFA AAA

5 TSlAwt] C CDDDDDODODHAHAHAHAAHAMIDOODOOOO OH ADA AAA AA

- GSIMML OC DODDDDDOlDDCOOCOC OO HAHAHAHA A dR HAA Ae

a A VWSNIRN | A AH HAAR AR AIA A AHA AAA MAHA AI A AAA AAA

u GSNQIORF A AHA HAA A AAA HA AAA AA AD AAR AA AAA DAA AAA
TM HT me) AH pA AA AA AHA dA AAA A Added

=a )
—

NZ
STE IMS oC COCO OCO Oj OOO COCO OO|OOCOOCOCOC OOOO OCCOOO
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PSIZ MN | OC HOHOAH OHIO HOH OTR OHIO TA OH OHOnOHOHOHO-
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N ZTSIUM | SC CDODOHHAHAHJODCOCO HAA NOOCOON AA HO OCO On A Ae

= TSIAtT] OC DODD DDOWA A dH AAR TAH AOC OCOCOOCO OM nA A AAA

PSiunm OC OCCOSCOCOISCOCOCOCOCOCOW AA AAA AAA ddd

a WSONlamNnN | CCD DDO DOOlICDC OOO CO OlOOOCOCOCOljCOCOCCOOSO

GSNlo Ad | A AAA AAA AH AHA AAA RAHA AR AAA AIA AAA

HT re Od a HHH AAA AHA HAA AAA AAA AAA AAA added

aan
—

No

4

S TIIJ]MSHP SC CSCO SCOCOCOC|SCCCOCOCOCOCO|FOCDCOCOCOjDCOCOCOCSO

S LSWITIit nl A HAHAH AA AHA HAHAH AA MAHA AHA AA AA AAA AAA

yS|ZN TOC ACHOHOMIDOH OH OH OHIO HORN ON ONO HONOAOd

ESI MOH OC COHHODHAJOCOHHOOHAIOOHHOOR MOOR HOOKAH

4 ZSIONM YT CCDC H AH HAJOCOOCO RA AR AIODOOOH AA AIOOCO On AAS

fy TSlastl CODD D CODD HHH AHH HHIODOOOOOC OOH AHA AA AAA

s gs{unm DODDDODDO|lDC DOO OOOOH HAHAHA AHA AA AAA

OQ YSO| HN | A AAA RA AAA A Ad ddd Add ddd

qsnalyud ll ooo ed COCO OlODC ODOC OOjJCOOCOCCOOjJCOCOCOOCO

H ‘I'll mm tO ee ee ee ee ee ee ee ee ee eee

HA
—

WN

eo .

STTTInol_ oDDDOCCOlCOOOCOOCOljCCCOCCOCCOWWOCCCCCCO

S LSV‘I tO HAHA AnH A A HAHAHAHAHA AHA AHA AIHA A AAA
ps |auw "SO HOHOH OM HOH OH OM HOnHOHOnOHOH OHO

ESIMOT CCOHHOOHAICOHAHOORAIDOHHOORAOOH A OOKn A

= CS TUM FP CODD FA DAA AIDOOCO AH AA AOC O OR AA AMIOOCOC ON Ade

S Is jas DODD DD DOW AH AA HAA AJOODOOCOOCOCC OWA nA AA AA

Py PSIAMT SCODDDDODCCDCOCCOCOOH AA Ad AA Ad da

A YSN Ilhan] COCO D DO OOlODDOVO COCO OlOODOO OOOO OlCOCOOOOCC0OO

asnflod} CCDC DDWTOOJODWVO COCO OlCCOCOOOCOOlCOOCOCCOCO

H IIL oe ad ddd AAA AAA

HM-121-0012-A HARDWARE INTERFACE
POINT 4 Data Corporation 2-24 700 Disc Controller Manual

Sector PROM Configuration Chart (Sheet 2)
Figure 2-4,



Input Signals for Sector PROM addressing are:

Illegal Head ILL H

Drive # USB, USA

Sector # SO, Sl, S2, S3, S4

Output Signals generated by the Sector PROM are:

LAST 5S 1 indicates the last sector on any track

ILL §S 1 indicates that the sector # exceeds the
Capacity of the drive, or indicates that ILL H

is set to l

To program the Sector PROM use the following procedures:

1. Determine the type of drives to be used as Drive 0, l, 2, and

3.

2. Determine the number of sectors per track for each drive.

3. Prepare a Sector PROM Configuration Chart as shown in Figure

2-4. To fill in the PROM output Signal information, use the

following guidelines:

LAST S = 1] For last sector or ILL H = l

ILL S = 0 For illegal sector number or for

ILL H = 1]

4. Verify that sector count in each drive matches that coded in

the Sector PROM Configuration Chart.

5. Having properly coded the Sector PROM Configuration sheets,

the user can program Sector PROMS uSing the charts as program

input to the PROM. The PROM I.C. required is a 748287 and

the P.C. board location for installation of the PROM is 19C.
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Section 3

PROGRAMMING

3-1 INTRODUCTION

This section outlines the programming protocols for driving up to
four storage module-type drives via POINT 4 Data's Lotus 700 Disc

Controller. Covered ares instructions for programming data
channel transfers, disc controller commands, error conditions and

flags, disc formatting and error correction procedures,

3.2 INSTRUCTIONS

Input/Output Instructions enable the processor to communicate
with peripheral devices in the computer system. I/O instructions

transfer data between accumulators and devices or device

controllers, start or reset device operation, and check the

Status of each device. These instructions also transfer

information on the starting block in computer memory, the block
length, the disc cylinder/surface/starting sector address and the

function to be performed. Each I/O instruction contains a 6-bit

device code field that specifies the particular device for this

data transfer.

All I/O instruction words have the following format:

0 ji 2 3,4 5 6 / 8 9 10 Ill 12,13 14 15

| l TT r TT

O 1 Jj AC OP CODE | CTRL DEVICE CODE

agen

An I/O instruction is deSignated by 011 in bits 0-2. The OPCODE

and Control (CTRL) fields define the I/O operation to be

performed. When a register data transfer is involved, the AC

field (bits 3-4) specifies the accumulator involved in the data

transfer. Bits 10-15 select the device that 1s to respond to the

instruction,

In order to program register data transfers, the programmer must

properly code the processor instruction and also load the

Specified processor accumulator (if required) with the

information to be transferred to the controller. Data-out (to

the controller) transfers require both the instruction coding and

loading of an accumulator with information for the disc
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controller. Data-in (to the processor) transfers require only
instruction coding since information will be read from the disc
controller into the specified accumulator.

Four data-out instructions supply the controller with all

information necessary to perform any operation required. To
obtain status information from the controller, seven data-in
instructions are provided.

In the description that follows, coding conventions are used so

that the assembler can recognize and translate the instruction

into machine language. Instructions are coded according to the
following format.

MNEMONIC [optional mnemonics] OPERAND STRING

The mnemonic shown in BOLD must be coded exactly as shown in the

instruction description. For example, the mnemonic for the

"data-out to buffer A" instruction is:

DOA

Operands printed in BOLD are also required to be coded exactly as

shown,

Some instructions have optional mnemonics that are appended to

the main mnemonic if the option is desired. These mnemonics are

enclosed in [ ]. Optional mnemonics may require substitution of

a specific control character in order to be properly decoded.

Instructions for controlling data transfer between the processor

and the disc subsystem use two optional fields:

Accumulator

Control Function Flag

ac

f

The accumulator field (ac) specifies the accumulator number from

which information is to be gained or into which information will

be loaded during the data transfer.

The control function field controls the disc controller's BUSY

and DONE flags as follows:

c= 5S Sets BUSY flag to one (1); clears DONE flag to
(start) zero (0); clears all controller error flags;

Starts R/W timeout. Disables drive attention

interrupts; starts the following operations as

specified in the command: read, read offset,

format, write header, verify, read buffer,

write, read header. |
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FeHc Clears BUSY flag to zero (0); clears DONE flag
(Clear) to zero (0); terminates any data transfer

operation; clears all controller error flags;

Clears all drive attention flags. It does not

terminate seek or recalibrate commands.

cf =P Sets the control-full flag to one (1) and starts
(Pulse) the following operations as specified in the

command: recalibrate, seek release, trespass.

A special instruction is used to initialize and clear all flags

in all I/O devices. This instruction, IORST, performs the

following functions in the disc controller:

Performs all operations listed above at £ = C; initiates a

recalibrate operation on the lowest numbered

ready/non-reserved drive. Sets the surface/sector address

register to zero, sets the command register to zero, sets the

memory address register to zero,
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3.2.1 Specify Command and Drive Instruction

Instruction Mnemonic:. DOAI[f] ac,DSKP

Instruction Function: Clears the DONE/DRIVE ATTENTION flags, as

selected by bits 0-4 of the specified AC, to zero (0).

Loads bits 5-8 of the AC into the controller's command

register. Loads bits 9 and 10 of the AC into the

controller's drive select register. For CMD drives, loads

bit ll into the controller's volume select register. Loads

bits 12-15 into the auxiliary register.

NOTE

This instruction is ignored if the control-

full bit is set to one (1).

Accumulator Formats:

SPECIFY COMMAND AND DRIVE DOA(f) ac, OSKP

CLR CLR DRIVE ATTN. COMMAND DRIVE = VOL XMA

RJ Dh} 0 i 1, 2 4j 3 l L i iL MSB f { \
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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Chart of Accumulator Bit Functions:

Bits Functions

0 Clears R/W DONE flag.

1-4 Clears the respective Seek DONE/ ATTENTION flags
for drives 0-3

5-8 Command: 0000 Read

0001 Recalibrate

0010 Seek

0011 Write header

0100 Read offset +

0101 Read offset -

0110 Format

Olll Release

1000 Trespass

1001 Alternate Mode 1

1010 Alternate Mode 2

1011 No operation

1100 Verify

1101 Read FIFO buffer

1110 Write

ll1l1l Read format

9-10 Selects drive. Also selects drive status register.

1i Volume select bit. Defines non-removeable surface(s)
in CMD drives.

(12-15 | Extended memory address (optional).
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3.2.1.1 Detailed Description of Commands

Accumulator bits 5-8 transferred by the DOA instruction call for
a command to be given to the controller. The 16 possible

commands cause the controller to interact with the specified
drive and perform the function indicated in the command. The

chart below gives detailed descriptions of the controller and

disc drive operations which result from each of the 16 commands.

Command Bit Resulting

Name Config. Operations

READ 0000 Reads data up to 32 consecutive
sectors from the selected drive

starting at the specified surface

and sector on the cylinder selected

by the previous seek command. Data

is read from up to 32 consecutive

sectors into computer memory

starting at the specified memory

address. Surface or cylinder

boundaries are crossed if

necessary.

The controller finds and verifies

the header of the desired

sector(s); reads the data and

transmits it via the DMA channel to

computer memory. During sector

read the controller accumulates an

ECC checkword. The ECC checkword

is compared with the checkword

recorded in the ECC words recorded

when the data waS written to disc,

If an ECC error is detected, the

Same sector is reread and

retransmitted. If an ECC error

occurs again, the operation is

terminated.

RECALIBRATE 0001 Moves the heads of the selected
disc drive to cylinder zero (0) and

attempts to clear drive faults (if

any).

| 4
SEEK 0010 Moves the heads of the selected

disc drive to the specified

cylinder. In cartridge module

drives, switches to the desired

volume.
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Command Bit Resulting

Name Config. Operations

WRITE 0011 Writes the three header words,

HEADER transferred from the specified
computer memory address, into up to

32 consecutive sectors in the

selected drive. Data is written

from memory starting at the

specified memory address onto the

disc starting at the specified

surface and sector on the cylinder

selected by the previous seek

command, Surface or cylinder

boundaries are crossed if

necessary.

The controller finds the specified

sector and writes the preamble,

Sink bit, header, header CRC, and

gap into the sector using the three

words from memory. Any data

previously written in this sector

remains intact.

READ 0100 Same as a Read command except with
OFFSET + the disc drive heads offset towards

the spindle. This command is used

for data recovery. Offset is only

for the duration of this command.

READ 0101 Same as a Read command except with

OFFSET - the disc drive heads offset away

from the spindle. This command 18s

used for data recovery. Offset is

only for the duration of this

command,

FORMAT 0110 Formats up to 32 consecutive

sectors in the selected disc drive

Starting at the specified surface

and sector on the cylinder selected

by the previous seek command.

Surtace or cylinder boundaries are

crossed if necesSSary.

The controller finds the specified

sector and writes the preamble,

Sink bit, header, header CRC, gap,

data splice/preamble, sink bit, all

zero data, ECC and postamble into

the sector uSing address

information from the controller,

Any data previously written in this

sector is lost.
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Resulting

Operations
Command Bit

Name Config.

RELEASE 0111
’ DRIVE

TRESPASS 1000

ALTERNATE 1001

MODE 1

ALTERNATE 1010

MODE 2

NO OPERATION | 1011

DATA VERIFY 1100

Clears the reserved status of the

drive selected in the DOA

instruction. Clearing reserved

status applies only to this status

in relation to the processor

issuing a DOA instruction (Dual

Processor System).

Clears the reserved status of the

drive selected in the DOA

instruction, as reserved by the

other processor in the system. It

then reserves the selected drive

for the processor issuing the DOA

instruction (Dual Processor

System),

In Alternate Mode 1, the DIA

instruction reads the controller's

memory address register and the DIB

instruction reads the controller's

extended memory address register.

In Alternate Mode 2, the DIA and

DIB instructions read the ECC

remainder words,

None,

Reads up to 32 consecutive sectors

from the selected drive, starting

at the specified surface and sector

on the cylinder selected by the

previous seek command. Data read

from the disc drive iS compared

word-by-word to data read from

computer memory starting at the

specified memory address. Surface

or cylinder boundaries are crossed

if necessary.

The controller finds and verifies

the header of the specified

sector(s); reads the data and

compares it to data read from

computer memory. During sector

read the controller accumulates an

ECC checkword. This ECC checkword

is compared with the recorded

checkword,. If an ECC or data

compare error is detected, the

operation terminates without retry.
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Command Bit Resulting

Name Config. Operations

READ FIFO 1101 This is a diagnostic test command.
Eighteen words of data will be read

into memory starting at the

specified memory address. In order

to read from the controller's FIFO

into computer memory, the FIFO

buffer must first be filled by

issuing a write command to a write

disabled drive.

WRITE 1110 Writes up to 32 consecutive sectors

From memory starting at the

specified memory address onto the

selected drive. Writing starts at

the specified surface and sector on

the cylinder specified in the

previous seek command. Surface or

cylinder boundaries are crossed if

necessary.

The controller finds and verifies

the header of the specified sector

and writes 256 words of data from

memory onto the specified sector.

During write the controller

accumulates a 32-bit ECC and

appends it to the data field.

READ liil The controller finds the desired
FORMAT sector and reads the three-word

sector header, header CRC and two-

word ECC from up to 32 consecutive

sectors on the selected drive,

Starting at the specified surface

and sector on the cylinder selected

by the previous seek command. The

data read is transferred into

computer memory starting at the

Specified memory address. Surface

or cylinder boundaries are crossed

if necessary.
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3-2.2 Specify Memory Address Instruction

Instruction Mnemonic: DOB[f] ac, DSKP

Instruction Function: Loads bits 0-15 of the specified AC into
the controller's memory address register. Transfers the
four XMA bits from the auxiliary register of the controller
into the optional extended memory address register,

NOTE

This instruction is ignored if the BUSY flag
is set to one (1).

Accumulator Formats:

SPECIFY MEMORY ADDRESS 
DOB(f) ac, DSKP

MEMORY ADDRESS

j | | 4 i j [ 1 f | j J j 1 i

15

Chart of Accumulator Bit Functions:

Bits Functions

0-15 Memory address of next data channel transfer.
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3.2.3 Specify Cylinder Instruction

Instruction Mnemonic: DOCIf£] ac,DSKP

(If the previous DOA specified a seek command)

Instruction Function: Loads bits 6-15 into the Cylinder bits of
the controller's cylinder register,

NOTE
This instruction is ignored if the control-
full bit is set to one (1).

Accumulator Format:

SPECIFY CYLINDER (if seek command) 
DOC(f) ac, DSKP

CYLINDER ADDRESS
j | I

15

Chart of Accumulator Bit Functions:

Bits Functions

0-5 Unused

6-15 Cylinder address for seek Operation
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3.2.4 Specify Surface, Sector and Sector Count Instruction

Instruction Mnemonic: DOCI£] ac,DSKP

(If the previous DOA specified other than a seek command)

Instruction Function: Loads bits 1-5 of the specified AC into

the controller's surface address register. Loads bits 6-10

of the specified AC into the controller's sector address

register. Loads bits 11-15 of the specified AC into the

controller's sector count register.

NOTE

This instruction is ignored if the BUSY

flag is set to one (1).

Accumulator Format:

SPECIFY HEAD, SECTOR, COUNT(#f not seek command) DOC(f) ac, DSKP

HEAD ADDRESS SECTOR ADDRESS ~SECTOR COUNT
L f 1 . j L } } i 1 1 A

0 ] : 9 6 10 11 15

Chart of Accumulator Bit Functions:

Bits Function

0 Unused.

1-5 Starting surface address for data transfer operation.

6-10 Starting sector address for data transfer operation.

11-15 Two's complement of the number of sectors to be

transferred in one operation.
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3.2.5 Read Controller Status Instruction

Instruction Mnemonic: DIA{f] ac,DSKP

Instruction Function: Loads the controller's status flags into

bits 0-15 of the specified AC.

Accumulator Formats

READ CONTROLLER STATUS DIA(f) ac, DSKP

CONTR | R/W DRIVE SEEK DONE ILL | Ecc | BAD }CYL AJHD Al yey | R/W | DATA] R/W
FULL | DONE} O , ] , 2 , 3 SECT | ERR | SECT JERR [ERR | ERR | TIME | LATE | ERR

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Chart of Accumulator Bit Functions:

Bits Function

0 Control full. Drive command initiated by previous IOPLS
has not yet been issued to the selected drive.

1 DONE flag of controller.

2-5 Seek DONE flags of drives. Respective drives have

executed a recalibrate or seek command, became ready,

or rejected an illegal seek command,

6 Unused.

7 Illegal sector/surface address,

8 ECC error during read or verify.

9 Bad sector flag was detected in deSired sector header.

10 Cylinder address error was detected during sector

header check,

ll Surface address error was detected during sector

header check.

12 Verify error. Data read from disc did not match

data read from memory.

13 R/W timeout. The data transfer operation was not

completed in 1] second.

14 Data-late error. The FIFO buffer overflowed or

underflowed during data transfer.

15 — Controller error flag. One or more of bits 7

thru 14 is set to one (1), or a drive fault occurred

on the drive selected for the current data transfer

Operation.
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3.2.5.1 Controller Error Conditions

Accumulator bits 7-15 which are transferred to the computer by

the DIA instruction carry controller status information to the

processor. The accumulator bits and the error conditions flagged

by setting of these bits to one (1) are listed below.

Accumulator Error Error Condition

Bit | Flag Description

7 ILLEGAL SECTOR/ | The sector or surface address

SURFACE ADDRESS | received by the controller

for a data transfer operation

exceeds the drive capacity

set in the controller,

Illegal sector/surface

address is detected before

any data transfer takes

place. Operation terminates

with the error flag and

device-done flag set.

8 ECC ERROR An ECC error has been

detected during read or “

verify operations. An ECC

error will cause one retry

(read only). If the ECC

error perSistS, operation

terminates at the end of the

sector with error flag and

device-done flag set. The

surface/sector address/sector

count points to the next

Sector to be read,

9 BAD SECTOR The bad sector flag is set in

the header of the faulty

sector. This sector cannot

store data reliability. Data

transfer is terminated

promptly. The surface/sector

address/sector count points

to the sector in which the

error occurred,

10 CYLINDER The heads are not positioned
ADDRESS ERROR on the cylinder specified by

| the previous seek operation,

Data transfer operations are

terminated promptly. The

Surface/sector address/sector

count points to the sector in

which the error occurred. A wa

recalibrate command should be we

issued to the drive.
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Accumulator Error Error Condition

Bit Flag Description

ll SURFACE Surface address in the sector
ADDRESS ERROR header is different from the

surface address currently

specified. Data transfer

operation is terminated

promptly. The surface/sector

address/sector count points

to the sector in which the

error occurred.

12 VERIFY The data read from the disc

ERROR did not match data read from

computer memory. The data

transfer operation 1s

terminated at the end of the

sector with error flags and

device-done flags set to one

(1). The surface/sector

address/count points to the

next sector to be verified.

13 READ/WRITE The data transfer operation

TIMEOUT initiated by the last "f = §

(start)" was not completed in

] second. The data transfer

Operation is terminated

promptly. The surface/sector

address/sector count points

to the sector in which the

error occurred.

14 DATA LATE The FIFO buffer overflowed or

ERROR underflowed. The data

channel did not support the

transter rate required by the

controller. Data transfer

operation is terminated

promptly. The surface/sector

address/sector count points

to the sector. .in which the

error occurred,

15 CONTROLLER One or more error flags

ERROR FLAG listed above or a drive error

flag (see subsection 3.2.6.1)

on the drive selected has

peen set to one (ll).
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3.2.6 Read Drive Status Instruction

Instruction Mnemonic: DIBIf] ac,DSKP

Instruction Function: Loads the drive status flags of the drive

selected by the previous DOA instruction into bits 0-15 of

the specified AC.

Accumulator Format:

READ DRIVE STATUS | DIB(f) ac, DSKP

DR DR DR WRITE ILL |} ILL | DR DR DR DR
RES RDY } BUSY DISA ADDR| COM | FLT | FLT | FLT ERR

0 ] 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Chart of Accumulator Bit Functions:

Bits Function

0 Unused.

1 Drive reserved by other processor,

2 Unused.

3 Drive ready.

4 Drive busy. Drive is executing a position command,

5 Unused.

6 Write disabled.

7 Unused.

8 Illegal address. The cylinder address specified
exceeds capacity of the drive.

9 Illegal command. A seek command was issued to a

busy drive or a write command was issued to a

write protected drive.

10-12 Drive Fault.

13-14 Unused,

14 Drive error flag. One or more of bits 8 thru 12
is set to one (l).

HM-121-0012-A PROGRAMMING
POINT 4 Data Corporation 3-16 700 Disc Controller Manual



3.2.6.1 Drive Error Conditions

Accumulator bits 8-12 and 15, which are transferred to the
computer by the DIB instruction, carry disc drive status

information to the processor. The accumulator bits and the

error conditions flagged by setting of these bits to a one (1)
are listed in the chart below.

Accumulator EXror Error Condition

Bit Flag Description

8 ILLEGAL The cylinder address received

ADDRESS by the drive exceeds the

capacity of the drive or a

seek command waS not

completed in 500 milliseconds

by the drive. An automatic

recalibrate is issued by the

controller,

9 ILLEGAL A seek command was issued to

COMMAND a busy drive or awrite

command waS issued to a write

protected drive.

10-12 DRIVE Any drive fault. A drive

FAULT fault on the selected drive

during data transfer

terminates operation, sets to

1 (one) the device-done flag

and the controller-error

flag. If the controller

detects a drive fault, it

issues a fault-clear command

to that drive. If the

controller detects a seek

error in the drive it issues

a recalibrate command to that

drive. It also sets to l]

(one) the drive-DONE flag.

15 DRIVE One or more of the error

ERROR FLAG conditions listed above

exist.
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3.2.7 Read Memory Address Instruction

Instruction Mnemonic: DIA(f] ac,DSKP (in Alternate Mode 1)

Instruction Functions Loads the contents of the controller's
memory address register into bits 0-15 of the specified AC.

Accumulator Formats:

READ MEMORY ADDRESS | : ALT MODE 1 DIA(f) ac, OSKP

MEMORY ADDRESS

0 15

Chart of Accumulator Bit Functions:

Bits Function

0-15 Memory address of next data channel transfer.
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3.2.8 Read Extended Memory Address Instruction

Instruction Mnemonic: DIB[f] ac,DSKP (in Alternate Mode 1)

Instruction Function: Loads the contents of the controller's
extended memory address register (optional) into bits 12-15

of the specified AC.

Accumulator Format:

READ EXT. MEMORY ADDRESS ALT MODE ] DIB(f) ac, DSKP
XMA

MSB \

0 11 12 15

Chart of Accumulator Bit Functions:

Bits Function

0-11 Unused.

12-15 Extended Memory Address (optional).
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3.2.9 Read High-Order ECCR Bits Instruction

Instruction Mnemonic: DIAI[f] ac,DSKP (in Alternate Mode 2)

Instruction Function: Loads the high-order bits of the
controller's ECC remainder register into bits 0-15 of the
specified AC.

Accumulator Format:

READ HIGH ORDER ECCR BITS ALT MODE 2 DIA(f) ac, DSKP

Rg HIGH ORDER BITS OF ECCR
L L 1 l 1 l L l A 1 1 L J } 1 5

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Chart of Accumulator Bit Functions:

Bits Function

0-15 High-order bits of ECC remainder following

a read or verify operation.
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3.2.10 Read Low-Order ECCR Bits Instruction

Instruction Mnemonic: DIBIf] ac,DSKP (in Alternate Mode 2)

Instruction Function: Loads the low-order bits of the
controller's ECC remainder register into bits 0-15 of the
specified AC.

Accumulator Format:

READ LOW ORDER ECCR BITS ALT MODE 2 DIB(f) ac, DSKP

16 LOW ORDER BITS OF ECCR

R J L L L 1 L 1 _j__ j i 4 4 ] ! 1 R31
0 1 2 3 4 9 6 7 8 9 §=610 ll. le 13 14 15

' Chart of Accumulator Bit Functions:

Bits Function

0-15 Low-Order bits of ECC remainder following a read
Or verify operation.
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3.2.11 Read Surface, Sector, Count Instruction

Instruction Mnemonics:

Instruction Function:

DIC(f£] ac, DSKP

Loads the contents of the controller's

surface address register into bits 1-5 of the specified AC.

Loads the contents of the controller's sector-address

register into bits 6-10 of the specified AC. Loads the
contents of the controller's sector-count register into bits

11-15 of the specified AC.

Accumulator Format:

READ HEAD, SECTOR, COUNT DIC(f) ac, DSKP

HEAD ADDRESS
L i l \ _

SECTOR ADDRESS -SECTOR COUNT
4 i i } 1

0 ] 6 io. 11 TS

Chart of Accumulator Bit Functions:

Bits Function

0 Unused.

1-5 Surface address of the sector addressed by
bits 6-10 e

6-10 Sector address of the sector following the
last sector that was transferred.

11-15 Two's complement of the number of sectors

remaining to be transferred.
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3.3 DISC FORMATTING

Before data transfer operations can take place the surfaces on

the disc must be formatted. Formatting records a unique header

at the beginning of each sector on the disc. This header
contains the information necessary to identify each sector,
Figure 3-1 represents the configuration of a formatted sector.

3-3-1 Sector Format

The formatted sector consists of:

e 30 bytes of preamble and sink bit

@e 6 bytes of header information

@e 2 bytes of header CRC (cyclic redundancy code)

e 2 bytes of gap

e 30 bytes of data splice preamble and sink bit

e 512 bytes of data storage

e@ 4 bytes of ECC (error correction code)

@ 2 bytes of postamble

The 6 bytes of header information contain address information

used by the controller to locate the desired sector for a data

transfer operation. The cylinder address occupies 10 bits of the

first word of the header. The first word of the header also

contains a bad sector flag and an alternate sector flag of one

bit each. Surface address (5-bit), sector address (5-bit) and

alternate sector address (5-bit) occupy the second word of the

header. Word three of the header contains a 5-bit alternate

surface address and a 10-bit alternate cylinder address. The

header is completed by a word of CRC that ensures error-free

reading of the header,

If a sector cannot support error-free data, the Format/Surface
Analysis Program sets the bad-sector flag or the alternate-sector

flag. If the bad-sector flag is set to one (1) operation will be

terminated. If the alternate-sector flag is set to one (1), an

alternate-sSector address is provided.
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3.3.2 Format Programming

The format command causes complete reformatting of the sector(s)
specified. Header information is provided from the controller's
address register. When a sector is formatted all data in that
sector is lost (the sector data bytes are filled with O's).

The write-header command is provided to set flags, write
alternate sector address, or provide for interleaving of sectors.

The write-header command uses three words from computer memory as

a source of header information. This command does not destroy
the data in that sector.

For data-transfer commands the controller reads the sector

headers passing under the selected disc drive head. It checks

flags, address and CRC.

e A CRC error causes a retry on the next header

e A cylinder/surface address error terminates the operation by

setting the respective error flags

If the cylinder, surface and sector address match:

e A bad-sector flag terminates the operation

e An alternate-sector flag causes the controller to find the

sector designated by the alternate-sector address

If neither flag is set, data transfer commences. See Figure 3-2

for a flowchart of this operation,

For format, write-header, and read-format operations the

controller synchronizes to the index mark, and then counts the

sector marks to find the deSired sector,
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_ READ NEXT HEADER ke

YES
CRC ERR

NO

EYL/HD ADDRESS YES )
ERROR

|

NO

SET FLAGS

TERMINATE | EXIT

1

BAD SECTOR YES
FLAG

NO

ALTERNATE YES SEEK TO
SECTOR FLAG > ALTERNATE

CYLINDER

NO

TRANSFER DATA

Figure 3-2. Format Programming Flowchart
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3.4 DATA TRANSFER PROGRAMMING

Execution of a data transfer between the disc and memory requires

use of a series of commands to ensure that all information

necessary for the transfer has been conveyed to all devices

involved. Activities involved in a data transfer include:

drive selection | |

status checks on that drive and the controller

drive head positioning

issuing of a read or write command

Specification of disc surface and sector address

Specification of the memory address for data transfer

start operation
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3.4.1 Drive Command Operation Procedure

Drive Commands are: recalibrate, seek, trespass and release.
All may be programmed using the following procedure:

1. Check the controller status by isSuing a DIA (Read Controller

Status) instruction. In order to proceed, the controller

status transferred to the processor accumulator must contain

the control-full flag (bit 0) set to zero (0), indicating

that the previous drive command has been transmitted to that

drive. If the control-full flag is set to one (1) all DOA

instructions will be ignored. )

Select the drive and specify the drive command by isSuing a

DOA (Specify Command and Drive) instruction. The processor

accumulator should contain the drive number in bits 9 and 10.

This information will be transferred to the controller's

Grive select register. Bits 5 through 8 of the accumulator

should contain the drive command to be transferred to the

controller's command register.

Read the disc drive status by isSuing a DIB (Read Drive

Status) instruction, The drive status information

transferred from the controller indicates whether the drive

is ready; whether the drive is reserved by the other

processor in the system (if any); whether any drive faults

exist; and whether the drive is busy with a previous drive

command, The drive will reject all commands if it is not

ready, is busy, or has been reserved by the other processor,

The desired cylinder number is specified by issuing a DOCP

(Specify Cylinder) instruction. The P (Pulse) control
function sets the control-full flag to one (1) and initiates

the command transfer to the drive. Once the command is
transferred to the drive, the control-full flag is cleared.

Completion of the command sets the drive-done flag to one

(1), causing an interrupt to the controller (if the
controller-busy flag is not set to 1). If the drive is not

ready, is busy or has been reserved for the other processor

when the DOCP instruction is issued, the command will be
rejected by setting the drive-done flag to one (1) and

Clearing the control-full flag to zero (0).

NOTE

Trespass and recalibrate commands are issued

Similarly.

HM-121-0012-A | PROGRAMMING

POINT 4 Data Corporation 3-28 700 Disc Controller Manual



3.4.2 Data Transfer Procedure

Read/write commands can be issued without waiting for the

completion of the seek operation. Once the seek operation has

been initiated, proceed to program data transfer as follows:

1. Check the device (controller) busy flag by issuing a Skip-if-

BUSY-Flag-is-Nonzero-I/O instruction. Verify that no data

transfer is in progress (BUSY = 0). No new data transfer may

be initiated if the previous data transfer is still in

progress.

Check controller status by isSSuing a DIA (Read Controller

Status) instruction. In order to proceed, the controller

status transferred to the processor accumulator must contain

the control-full flag (bit 0) set to zero (0), indicating

that the previous drive command has been transmitted to that

drive. If the control-full flag is set to one (1), all DOA

instructions will be ignored.

Select the drive and specify a read/write (or verify) command

by issuing a DOA (Specify Command and Drive) instruction,

The processor accumulator should contain the drive number in

bits 9 and 10. This information will be transferred to the

controller's drive-select register. Bits 5 through 8 of the

accumulator should contain a read/write or verify command

(0000/1110 or 1100) to be transferred to the controller's

command register,

Read the disc drive status by issuing a DIB (Read Drive

Status) instruction. Check the status to verify that the

disc drive is ready, that it is not reserved by the other

processor (if any), and that there is no drive fault. For a

write operation, that drive must not be write-protected.

The desired starting surface, sector address and sector count

1S specified by issuing a DOC (Specify Surface, Sector and

Sector Count) instruction, Bits 1-5 of the processor

accumulator should contain the surface address to be

transferred to the controller's surface-address register.

Bits 6-10 of the accumulator should contain the sector

address to be transferred to the controller's sector-address

register. Bits 11-15 of the accumulator should contain the

sector count to be transferred into the controller's sector

count register,
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Issue a DOBS to specify the memory address to be used in the

first DMA transfer. The S (Start) control function sets the

device-busy flag to one (1), clears to zero (0) the

device-done flag, starts a one-second timer and initiates the
data transfer operation,

The controller finds the desired sector on the specified
surface and performs the data transfer between memory and the
disc drive. Data transfer continues until sector count

overflows, at which time transfer operation terminates.

Termination of data transfer causes BUSY to clear to zero

(0), sets the device-done to one (1), and generates an

interrupt to the processor. |
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3.4.3 Dual Processor Data Transfer Procedure

In a dual processor system it may be desirable to release the
disc drive after a data transfer operation. This allows access

to the disc drive by the other processor in the system,

To release the disc drive from reserved status, proceed as

follows:

1. Check the controller status by issuing a DIA (Read Controller

Status) instruction. The controller status transferred to

the processor accumulator must contain the control-full flag

(bit 0) set to zero (0) in order to proceed.

2. Select the desired drive and specify a release command by
issuing a DOAP (Specify Command and Drive) instruction. The

P (Pulse) control function sets the control-full flag to one

(1) and initiates the release command to that drive. Once

the release command is transferred to that drive the control-

full flag is cleared to zero (0).
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3.4.4 Programming Flowcharts

Figures 3-3 through 3-5 ar
for drive command operat
interrupt operations.
following figures:

e flowcharts of programming procedures
ions, data transfer Operations and

Each procedure is flowcharted in the

Figure 3-3. Drive Command Operation Programming Flowchart

Figure 3-4. Data Transfer Operation Programming Flowchart

Figure 3-5. Interrupt ProcesSing Programming Flowchart
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Figure 3-3. Drive Command Operation Programming Flowchart
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Figure 3-4. Data Transfer Operation Programming Flowchart
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DETERMINE DRIVE* |_—
FROM DRIVE ATTN. (*—

‘

FLAG

Le

NO

ISSUE DOA TO

SELECT DRIVE

AND CLAER DRIVE

ATTN. FLAS

+
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3.5 DATA ERROR DETECTION AND CORRECTION

When the controller writes data into a sector, it generates a

4-byte Error Correction Code (ECC) checkword immediately after

the last data word (see Figure 3-l1, Configuration of a Formatted

Sector). When the controller reads data from a sector it

generates an ECC remainder from the 512 bytes of data and the

four bytes of ECC checkword. If the remainder generated is

nonzero, an error has occurred in data transfer. The ECC error

flag is set to one (1) in the controller.

The ECC feature detects all errors contained within 21 contiguous

bits. It also provides for software correction of errors within

11 contiguous bits. A number of additional errors may also be

detected; however, correction is not guaranteed since there is a

Small possibility that the correction algorithm will produce

erroneous correction on data strings containing errors that

exceed 11 bits. There is also a very small class of errors that

Cannot be detected by this ECC-generation routine.

3.5.1 Error Detection Procedure

To detect errors uSing the ECC remainder (ECCR) generated when

the data transfer took place, proceed as follows: |

A) Use a DIA instruction in Alternate Mode 2

(Read-High-Order-ECCR bits) to read tne high-order word of
the controller's ECCR Register into bits 0-15 of the

Specified processor accumulator,

B) Use a DIB instruction in Alternate Mode 2 (Read-Low-Order-

ECCR bits) to read the low-order word of the controller's

ECCR Register into bits 0-15 of the specified processor
acccumulator,

C) To check for a detected data transfer error and for
correctability proceed as follows:

1) The 32 bits of the two ECCR words are grouped uSing

the identifiers PO and Pl. PO consists of the first

21 bits of the two ECCR words and Pl consists of the
last ll bits of the two ECCR words as illustrated

below:

FIRST ECCR WORD (DIA-2) SECOND ECCR WORD (DIB-2)

folil2][ala[slelz[s]el:ohihaishajis| — [16]1 7] 1e]1 9] 20[21] 22] 23}24]25]26]2 7/29] 29] 30) 31)

|~ Pg —> | «- Pl >|
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2)

3)

4)

5)

6)

Test for the following conditions in PO and Pl.

a) If both PO and Pl are EQUAL to zero (0) then no

error has been detected. Exit the routine,

b) If PO is NOT EQUAL to zero (0) and Pl is EQUAL to

zero (0) or if PO is EQUAL to zero (0) and Pl is.

NOT EQUAL to zero (0) the error is not

correctable. Exit the routine.

c) If both PO and Pl are NOT EQUAL to zero (0)

proceed to step 3 below.

Rotate PO left N times until PO (bits 0-9) is equal to

zero (0). See Figure 3-6 for an illustration of this

procedure,

If N iS greater than or equal to zero and less than or

equal to 21 (0 < N ¢ 21) save the value of N and the

error pattern. Then proceed to step 5 below. If N is

greater than 2] the error is not correctable; exit the

routine,

Rotate Pl and “exclusive OR" bit 30 with bit

21M times until Pl (bits 21-31) are equal to the

error pattern. See Figure 3-7 for an illustration of

this procedure,

If Mis greater than or equal to zero and less than or

equal to 2047 (0 < M ¢ 2047) proceed to the error

correction procedure below. If M is greater than 2047

the error iS not correctable; exit the routine,
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Figure 3-6. Rotation of PO Left N Times

ae Ae au
[Ef

meetin
le———py [21,31] ——"

Figure 3-7. Rotation and Exclusive OR of Pl
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3.5.2 Error Correction Procedure

To compute bit displacement of the eleven-bit error burst,
determine location of the error, and make calculated corrections

proceed as follows: |

1)

2)

3)

4)

5)

6)

7)

8)

If the value of M, calculated in steps 5 and 6 above, is
greater than or equal to the value of N, calculated in

steps 3 and 4 above, proceed to step 3 below. If the

value of M is less than the value of N proceed to step 2

below.

To calculate the bit offset (R) perform the following

calculations:

19 - (N-M) * Modulo 2]

2047° R +M

R

X

Proceed to step 4 below.

To calculate the bit offset (R) perform the following

calculations:

195°(M-N)* Modulo 2047

21° R +N

R

X

Proceed to step 4 below.

To calculate the bit displacement of the burst error from

the start of the sector (D) make the following

calculations:

D= X - 36812

Proceed to step 5.

Test the bit displacement calculated in step 4 for a

greater than zero condition (D > 0). If the displacement

1s greater than zero proceed to step 6 below. If the

displacement is equal to or less than zero, proceed to

step 7 below.

Test the bit displacement for equal to or greater than

4128 (D > 4128). If the displacement is equal to or is

greater than 4128, proceed to step 8 below. If the

displacement is less than 4128, proceed to step 9 below.

Test the bit displacement for equal to or less than -]l

(D > -ll). If the displacement is equal to or less than

-ll, proceed to step 8 below. If the displacement is

greater than -ll, proceed to step 13 below.

This error is not correctable. The bit displacement

indicates the error has occurred outside the sector. Exit

the routine.
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9) Test the bit displacement for equal to or greater than

4096 (D > 4096). If the displacement iS equal. to or

greater than 4096, proceed to step 11] below. If the

displacement is less than 4096, proceed to step 10 below.

10) The error is in the Error Correction Code. The data

transferred is correct. Exit the routine,

11) Test the bit displacement for greater than 4085

(D > 4085). If the displacement is greater than 4085,

proceed to step 12 below. If the displacement is equal to

Or less than 4085, proceed to step 17 below.

12) Perform the following calculation:

S =D - 4085

Set to zero "S" number of the least Significant bits of

the error pattern. Proceed to step 17 below.

13) Test the most significant bit of the error pattern for

equal to one (MSB = 1). If the MSB equals one (1), return

to step 8 above. If the MSB equals zero (0), go to step

14 below.

14) Shift the error pattern left one position. Proceed to

step 15 below. |

@
15) Perform the following calculation:

D= D+]

Proceed to step 16 below.

16) Test the bit displacement for equal to zero (D = 0). If

the displacement is equal to zero, proceed to step 1/7

below. If the displacement is not equal to zero, return

to step 13 above.

17) Perform the calculation below to properly align the bit
displacement:

D= 160 + R

(where Q = Word Offset, and R = Bit Offset)

Figure 3-8 illustrates the word and bit offsets as well as

replacement of the corrected data,
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Figure 3-8. Word and Bit Offsets and Data Replacement Procedure
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3.5.3 Error Detection and Correction Flowchart

Figure 3-9 is a flowchart illustrating the procedures for error
detection and correction,

YES 
NO EFROR

DETECTED

NO

ERROR NOT

CORRECTABLE

ROTATE PP LEFT

N TIMES UNTIL

PO [9,9] = p

NO ERROR NOT
CORRECTABLE

YES

SAVE. N

SAVE ERROK PATTERN

ROTATE AND XOR

Pi M TIMES UNTIL

P1 (21,31) = ERROR
PATTERN

NO ERROR NOT
CORRECTABLE

—TYEs

Figure 3-9. Error Detection and Correction Flowchart (Sheet 1)
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R = 19°(N-4) MOD 21 R=195°(M-N)-

X= 2047 °R + TM “MOD 2047
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ERROR NOT 
;

CORRECTABLE D 24128

KOUTS IDE OF SECTOR)

ERRO® IS IN

ECC

DATA IS CORRECT

S = 0-4085

SHIFT ERROR SET TO ZERO S# [y

PATTERN LEFT LS8 BITS OF THE

ERROR PATTERN

7

D=D+!1 -

YES
D =0 — | 0 = 16Q = RBIT

Dis the bit displacement of
the Burst Error from the start

of the sector

Q = WORD OFFSET

R = BIT OFFSET

Figure 3-9. Error Detection and Correction Flowchart (Sheet 2)
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Appendix A

ACCUMULATOR FORMATS

summary of all the accumulator formatsThis appendix contains a
/O instruction and the assembly languageshowing the appropriate I

instruction format.
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SPECIFY COMMAND AND DRIVE DOA(f) ac, DSKP

CLR CLR DRIVE ATTN. COMMAND DRIVE# | VOL XMA

R/w DN} O , 1 , 2 4 3 ' \ 1 ; MSB gy ' \
0 1 2 3 4 5 6 7 gS 9 10 ll 12 #13 =14 15

SPECIFY MEMORY ADDRESS : DOB(f) ac, DSKP

MEMORY ADDRESS

| i | j j 1 [ { [ i i i |} ' I

0 15

SPECIFY CYLINDER (af seek command) DOC(f) ac, DSKP

| , | CYLINDER ADDRESS

i A i i I I rl I i t 1 | A
0 5 6 15

SPECIFY HEAD,SECTOR, COUNT(#f not seek command) DOC(f) ac, DSKP

HEAD ADDRESS SECTOR ADDRESS -~SECTOR COUNT
L ___I iT 4 1 | 1 l 1 J 1 J

0 1 5 6 10 11 15

READ CONTROLLER STATUS DIA(f) ac, DSKP

CONTR | R/W DRIVE SEEK DONE ILL | Ecc | BAD [CYL ATHD Al yry | R/W | DATA} R/W
FULL {DONE} O , 2, 2, 3 SECT | ear | SECT]ERR |ERR ERR | TIME | LATE] ERR

0 1 2 3 4 5 6 7 8 9 10 11 12. 13 14 15

READ DRIVE STATUS | DIB(f) ac, DSKP

DR DR | OR WRITE ILL | ILL | OR DR OR DR
RES RDY | BUSY DISA ADDR| COM | FLT | FLT | FLT ERR

0 ] 2 3 A 5 6 7 8 9 10 11 12 13 14 15

READ MEMORY ADDRESS ALT MODE 1 DIA(f) ac, DSKP

MEMORY ADDRESS

0 15

READ EXT. MEMORY ADDRESS ALT MODE ] DIB(f) ac, DSKP
XMA

MSB , ! \

0 11 #12 15

_ READ HIGH ORDER ECCR BITS ALT MODE 2 DIA(f) ac, DSKP

ag HIGH ORDER BITS OF ECCR
i i I \ Ll I i j ' Ll i i ' \ 5

0 1 2 3 4 5 6 7 8 9 10 11 12~— «13 14 .~=«15

READ LOW ORDER ECCR BITS ALT MODE 2 DIB(f) ac, DSKP

LOW ORDER BITS OF ECCR
R16 i it i | 1 L i j J i 1 L ! 1: R31
0 1 2 3 4 5 6 7 g 5 10 11 12° 43 14.0~=— 15

READ HEAD, SECTOR, COUNT DIC(f) ac, DSKP

HEAD ADDRESS SECTOR ADDRESS -SECTOR COUNT
i i { ! | i je i j » i a

0 5 6 10. IL 15
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Appendix B

CONFIGURATION CHART EXAMPLES

This appendix contains Head PROM configuration chart samples for

CMD32, CMD64, CMD96, MMD80, SMD80, and SMD300 disc drives, and
sector configuration charts for 32 and 24 sectors. |
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SHEET 1
XHi 4 N DODDCDODODICCOCOCO OHHH ADR AA AAA AAA Ae

H LSYHNI Iw a

H TIT} m © °
H LSWT] or

VHI gC nl CHOHOHOMOHOCHOHOMHOHOHOHOMORH OH OH OF

os CHI Mm wf CO HHOOH HOCH HOOHR HOCH HOORHAOOnN HA OOnA

S CHL UO Kf COD OHH HHODO OH AAHHMHOCOORH AA AMOOCOOn AAA

Ky. THI A gt] DDD DDO COOH FAA AHH HHMHOOOOOOOOHN AAA AAA

es PHI Ww MI DDDDDDODIDD DOOD COOH HAA A AHA dA A AAA
WSN] & NT pA A AAA DH AMA AHA A AH HAA AAA A AAA A ANH

SN} on a ee

IOA|} tm | conc cc eoclo ceo C COCO MOCO CCC ODOC OOGC COCO

XH a DOODODOOCCOIODDO OOOO Dt AAD AA AHA AMA AAA AAA

H LSYMHNII N qi CODD OCCODCOCOC OC OCOOCOCOCOCOCCODC0COCCCoOoO

Ii ‘TTI m 2 DHA HAD AH AMA AHA A AH ANA Ad AAA AAA AA AAA AAA

on H LSVI] a anf HAH HHH HAHAHAHAHAHA AAA AH dA Ad A AAA AAA AA
3 PH} a w OA OTOH OMOHOHOTAOMOHAH OTA OHA OMnOHOHOH OR

UO CHIL M Ol CDOAHHODHAHODCHAHOOHHOOCHHOORHHOOR HOOK A

N ZHI UO 1] CODDOHAHAHODOOH AA AHOODOOOR AHA HMHOOOON AAA

fs THE} AQ te] CD CDC OO DH HA HH AHHOCDC OOOO OOW AH AHA AANA

4 BHI WM Mi CODD CDC O DDC CODCOD OO DAH HAA AA AAA AAA A

A WSN & NI COCO DOOOODC COC OOOO MTOCCOCOCOCCOACPTCCCOCCOOSO

GSN) 0 Al AA RAH AHA AAA AAD AAR AAA AA AA AA ddA AAA

TOA; = i S®S®DDDDCADIJCCCDCOODJCCCDCOOCOTICCOCCOCOSO
v qa DODDODODCODODOO COCO COO DH HAHAHAHA AAR AAA AAAS

H LStHNI NF DOODDDOICOOCCOOO TOC COOOCOC Oc ACCC COO

H TTI am 2 ao ee ee ee ee ee ee ee ee ee Ce

© H LSWIlat | dA AR AH HA A AAR AHA AHA AHA AAA AA AA AR AA Ae
ra PHL S&S NO] CHOHOHOMORHOHOnHOMOTHOHOnOnMOTOTONORN

5 CHIT M © DOAADCOAHOOHH OOH HOOF TAH OORn HOOT TMOONSA
ri CH) OU ni CDDO OR HAHODO OHHH HOODOO OH AH AHAHOOCOOR KH Ae

eI THI A +4 CODD DCO DAHA HAHAHA AOCOC OOOO OA AAA AAAS

TD GHil mW M| CODDODOOOCOD COCO O OFA A AHA A AANA Ad AA Ae

A WSO} wm NT AR HAHAHAHAHA AAA A AAA AH A AAA AAA A AAA Ae

dSN}~wo Hl coDoODOODI]IC CC OC OO DCC OO CO ODCOCOCCCO

TOA] 4 ooo Rok ko Ro ko Loko koko koe koko) Loho koko oho Rok) Loko Ro Roo Ro RoR)
XH aN DOCODDCODICCOCODO OO CH HAA AR OP AAA AA AA Ae

H LSYHNI} nN Tl cope CC COC OOOO ODOC OCC COCO ODCOCOOCO

A H TILT] TM 2 OCHA FHA AH AAA AA AA AAA AA AAA A ddA Added

” H LSWUI1 st DO] PAA HAA AMAA AAA AA MA dA dA AA AAA Ad dA de

re PHI HR MN] CODHOHOHOAOHOHOHOHOHOHOHOFMORnH On OnOR

Uv CH| M Of DOHHODOHAHODCHHOOH HOCH HOCH HMHOOnH A OOnA

CHI} O Kl DDO DOH AHA AMHODOOOH AH AAHOOO OH AHA HOOOO MH AS

~ THI A S| CODD DO OOF nH nH AA ATA AHODOCOOCOCOOOWn nA ANA AA Ae

7 GHlm ml CoD DD CODD CC DOO OO DH HAR AHH AA AAA AAA Ae

me WSNIT& NI CODCOD DDICOCOOCOOOFCCOOOCOTOCOCOOCOO

asniwon Al CODDOODAIVDAOCOOCOOTIOCOOC COC TCC CCOCOCCCO

TOA o DODDDDOCOD)0DCOCOO FCCC OCOO DOC COCCO0OCOS
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Xd

H LSYHNI

H TII

H LSWt

on A Oe Be oo

1 0 1 0 110 110 110 110
vyR

cH

7H

TH

OH

wsn

asn

TOA

DRIVE 3

1

1 0

XH

H LSYHNI

H TTI

H LSwWT

pH

€H

ZH

TH

OH

wsn

asn

'IOA

(CDM| 96)
DRIVE 2 1103112021 0]1 102171 1431212d10ed2120j11021

XH

H LSYHNI

H ‘TTL

H LSWT

11104171 10d2120210d2f1 1042112111010
PH

€H

cH

TH

OH

vwsn

asn

‘IOA

(CDM! 64)
DRIVE 1 10311001 0/1 10121712 21021200d20j12 101712 112120021 07321 1

XH

H LSYHNI

H ‘TTI

H LSWT

1O0Odl1gjl 0210011 0j1 10d21f11000d2dd1 0J1 1021'1212120012+(0
J.

1 Yiloi1g10111 210 0f1 10i2171%10221d21007/1 102171 121241122100j1i1%021
vH

€H

ZH

TH

OH

wsn

aqsn

TOA

(CMD} 32)
DRIVE 9 HGFEODCBAI4 321{H GFEDCBAI4 32149HGFEDCBAI432i1$/HGFEDCBAI4321 151 2 3 4 7 6 5491011121151 2 3 4 7 6 54910111251 2 3 4 7 6 5491011124151 2 3 4 7 6 5}/9101112 1000001 0}/1 10171 01000d2120/1 00171 10000d310);000i172712100010 1000001t1}1 1017101000211 10171 1000012d21/0 0017111300011 100001 0 0/1 10171 0100210 0/1 10171 1000210 0j1 00172 121002100 100001 01}]1 10171 0100d20d21j;1 102171 100021202131 210d217112100210211000000 0/1001/10100000/000141 1000000 1000011010000001/]110d17101000031/000i1f11000001 10000311 %i1f1 10171 0100d2d1éid1;1 1021712100021d2d2i1f110i2i1flIl’TodOl1lI2 1000210 0 0)1 10171010100 0J1 1:0i2171i100d2100 071 «1:0 Tl 110100 0 10002100t1]1 101721 01021002131 10171 100100di21j1 10i21fl1i1i:l 100032101 0/1 10171 0210d2120d21 0/1 102171 20021021 0/1 1:'21«*iOF1 11 100010d1d1j;1210d21710210d20d212d14]1 210d1gj1100210212di1j124102f71itdsa0ia0dtd 1000311 0 0j/1 1017101021221 00/1 1021f12100d212d100);1 1021712110110 0 1000311 01)/1 10171 02102212 0d21j110di141%71210022120d2J12102f71123a0da2iaon 1000211 1 0/1 1021710102121 21031 «2102171 2100221i210j1:« 10i21f71110daid1i1é¢0 1000311t1di1f1 104171 010d21d1idt21id2141 «1 OVWl 1002121221idi21j121021f71121202d21it tl 10031000 0/1 10i1710110000f1 1017121021000 0i1 10 i14fliitltoododolidoil 10031000%1j;1 10d1f10131000id21f1 10i1f110212000d2)]1 102171 12121200021i21 1003100311f12 1017101100d2d2f1 210d21%711021200212d2f;1 1017111i10021 211003101 0 0j1 101710110210 0f{1 10171 10210d2100{1 10172 1121010 0 10021011141 102171 02110211d1431 210172 10210d212d21d14/1 10172 112120212212i1f11021 10031100 0f1 10171 021212100 0f1 10 i1f1210211000/1 10 i1flitlttit1toed00o;j11O0L 10031310017) 1021810212121 00d24F2 10212F12102122007212j7121 O1f L111 1LTIOd1l1IIO21 100321231 031i141 102171 0121d10d212#d171 1024'110312120d2dd214/121021flidr’t1t1toLvILjIrl.I1.O21 10032111 0d1j1 10i21710d212d212212d2120d2)1210di31121021i121021j1 1 Owl T1tlli1iodjii1o 10031110141 10 2171 0212212d21d212ii210j1210d214%1210212d1i1i21«90712«:10 14f1 111 1i1i1¢+0 10021t11i1di141 10 1472 02121d212d212d212id4131210di2412101211i4iidtj1i10iugjliida’ildtlidd10031011 0/1 10i1f10110d21221 03122102171 210210d2d210j121021f71 11202110031001 0);1 1 «0 1o00o03212010d1f1 1021710121020 10031101 0f1 10di1f10d21d21d104d2i21 071 1 «0 1003113100

HM-121-0012-A

POINT 4 Data Corporation

APPENDIX B

700 Dise Controller Manual

SHEET 2



XH

H LSYHNI

H V1

H 1Sv1

0

DH

CH

cH

TH

6H

YSN

gsn

TOA

DRIVE 3 070 1100000 070 1100001 070 110001 0 O7O 1100011 O70 1100100 O70 1100101 070 1100110 O70 1100111 070 11031000 070 11012001XH

H LSYHNI

H 111

H 1SV1

0

070 1103101 0 Oro 11012011 07O 11031100 OjO 1 i1iOD0OLlILOL O07O 110321110 O07O 11012111 140 11310000 1709 11100041 140 1110010 170 11100d21id1 170 113103100 170 111203212041 1j0 111014140 1j0O 1110232121 170 11131000 170 liliilililooldl 140 11143104140 17O lliililodlldl 170 11231100 170 l1lidjdlod 170 11d212di1d1édi1@=+(0 10 diliz2da1ida3ai41iii
UH

CH

cH

TH

6H

WSN

gsn

JOA

DRIVE 2
XH

H LSYHNI

H VI

HLSW)

DH

CH

cH

TH

oH

YSN

gShi

OA

SMD | 300 00000;0 00070 100000 0DRIVE 1
i

XH

H LSYHNT

H VI

H 1SV1

vH

CH

cH

LH

6H

WSN

gSn

OA

MMD] 30 SMD} 80

DRIVE ¢ HGFEDCBAI43 214TH GFEDCBAI432i1fH GFEDCBAI432i1q{H GF EDC BAM4321 1512 3 4 76 549101112051 2 3 4 76 539101112151 2 3 4 76.54/9101112151 2 3 4 7 6 5494190 11]2 00000001j;0 0007001000021}/0 000f0 1000001 0000001 0]0 00040 010001 0;0 00070 10000210 00000031140 00070 010001di1/000 070 10000211 0000010 011 00070 010010 0;0 00 0f0 100010 0 00000101};1 100f0010012021j);000 070 10 0021021 0000011 071 10070 0100211010 00070 100011 (0 000002111);1 10070 0100212d1d1j;0000f70 10 00212121 00003100 0}]1 10010010100 0/0 00040 100100 0 0000100d1]1 10070 010100d1j;00007010021200d2810000000 0j0 0 0 070 0 0000101 0j1 10070 0210d10d10;0 00070 10021021 «0 0000101t1j1 10070 021010d212d31)/;0000f70100C02011 0000110 0f/1 10070 0102110 0'/0 00070 1002110 00000110d1;1 100f700102d210d21)0 00 070 10 0121021 0000111 0j1 10070 010d21dt1id210/0 00 0f0 100111 +0 0000111 i14j1 10070 01021212210 000f70 1:0 0222121 0001000 0]1 10170 0110000;0 00170 101000 0 0001000111 10170011000d212/0 00170 10100021 0001001 0f1 1017001212001 0j/100170 10100210 000100t11}]1 10170 012100d212d1);1 102170 10100Z121 00010100]1101f00110100/110i1701010100 00010101]1 10170012120d2120d21/1 1021270 101012021 0001011 0j1 101f00212210d2121 031 10170 10210211 «~0 0001011141 101470 0110d211idi4110370 10101212 00031100 0}]1 1010011100 0/1 10170 10212100 0 0001100d1}]110i1f700212121200d2/1 102170 10110021 0001101 0]1 1017001211021 0/1 102170 1011021 «+0 0001t1011/1 101f001212d10d212d1)/1210d212f0 1011202121 000111 00j;1 10170 0212212d212100/1 102170 102112100 0001110171 1032170 021212d212210di2;12102131f0 10111021 0001111 0412 103170 021212d21d21210j/1 102170 101212d1di1<+(0 0001111 1j1 102170 021212d212t212212d21210i3270 10 1dada1ai1ii
HM-121-0012-A

POINT 4 Data Corporation

APPENDIX B

B-4 700 Disc Controller Manual

SHEET 1



XH

H LSYHNI

H V1

H 1SV1

aA a aed aad Aled

DRIVE 3

bH

cH

cH

TH

6H

ySn

gsn

TOA

XH

H LSYHNI

H V1

H 1Sv1

1j113120000 0 ljl1 1100001 17111003100 1fjl11l10e0101 l7i11210031i1 0 ljl 1100d1234d41d1 1ji 11031000 lfli 1101001 1fl11103120410 lfl11i12031204141 1fi1 110313100 1jl 110323101 1ljl113120d1di1di1£+(0 ji 12120e231i1di1d41 Olgliltlidodidlud
1

DRIVE 2

pH

€H

cH

TH

6H

WSN

asn

TOA

XH

H LSYHNI

H V1

H 1SV1

(SMD | 300)
DRIVE 1

DH

CH

cH

TH

OH

WSN

asf

TOA

XH

H LSUYHNI

H VII

H LSv7

10i1j1 0210010 0;/1 101j1 10002100
J til1o0d17y101003210d21]110d21j110002021

(SMD| 80)
DRIVE ¢

vH

cH

cH

TH

OH

YSN

gsn

TOA HGF EDCBAI43 21/HGFEDCBA/432i14HGFEDCBAI4 32i14H GFEDCBAI4321 15123 4 7 6 5;9101112N51 2 3 4 7 6 5439101112751 23476 5 9101114i51 23476 5 a41

000000 0!110i171 0100000j1 «101f1 1000000 10oo000d1u;1 101717 010000d21j1 1017110000021 1000001 0j110d2171 01000d20/1 1017110000210 100000111 10171 01000d2id21)121027121-00002121 10000100 1ooo0oodo1o0t1 10000311 01/1 1017101002121 0}/1 1021711000110 10000211 i1j1 102171 0100d2da12idz41 10d21j1100021d22 10003100 0/1 10171010100 0j1 10 21fl 1003100 (0 1000312001;1 10171 021021200dd2j;1 1017110012002 100021201 0/1 10141 01023120d212d0}]1 210d2171100210d210 100032101 t21;1 102171 0210212022131 10i21j121002021i2 10002110 0)/1 102171 0102121 00jf1 10171 100d212d100 10002121 01j;1 102127121 0210d2d210d21j110d2j112002122d021 100021211 0}/1 10171 010d212d212d10j1 102171 100121210 1000111 d21;1 102141 02101212d212ii4i41210dg1 1002123212 10031001 0j;1 20171 0212120021 0/1 «1021272 1021002 0i1210i2i1f111212002120j1«i1021 10031200212i1;1 10171 01100d120d]1yj1 1021271 1031200d2da1yj;1 102171 11100d2da1yj1io0d2l 10031010 0);1 101712 0110210 0}/1 102171 1010210 0j/1 12101712 11210d21200);1«1021 10012010d1/1 1011 0212120d2120di21)31 1021f11021202120d2)j12102f113a3ad0d02iad0:21 1003212011 0/1 10171 0212120d212di10j/1 «10d21f1 10210d212id21i0j1210di1fg1 1iddi LOOlTLOLIT It LToduilotidagiidldlijl 1] OV Tatar Aji 1 O VJl 1 iid 10031100 0/1 10142 011100 0;1 101712 101100 0;1 10171 11212212000j17T 0110od321000 0j;1 10171 0121000 0/1 102171 101000 0]/1 101712 «1212100 1002100011 102172 021210002f/1 1021f1 102120002141 102171 «221210 0 1003110031}]1101f101121002}]1 1021f110121002/110217111212i2a001j/11021 100211031 0j;1 202172 021212210212 0/1 1021712102202 0;1 10 i31712«T1110210jL 21021 10011310 0j1 10i1j1021d212d212d21200;f/1 10 i1f1210d21d212d2100;ji« 102171 ;xTid’ii1d oO 10031131 0d21}1 102171 021212d212d2120d21j1210d21431«2102221202112102f1iiadtiit’il’odljl1i1idolil 10031111 0j1 10i21f1 0212d212d212i210j1 102171 102121221 07j1«2i10211idddtit’itit1ojl lol 1002121212141 210d21fj1 021212d212212i212did4i41i410dizag1 102d. itd i242 idjdi.o0idiuwgiliilidtiidijliodl100212210d212tz1j1 102171 0 1212102121411 0didjl1to0otdtotl ily.
HM-121-0012-A

POINT 4 Data Corporation

APPENDIX B

700 Disc Controller Manual

SHEET 2



1STII |

S LswT

vs

€S

cS

tS
4 76 5)9DRIVE 3 3

2wsn

asn

H ‘TI

I. 01100000 O1l1l100001
0 0

O11003100 011003101 011003110 O1l1l00111 O1l101000 0O11031001 0110310410 0110310141 0110313100 O1l1l1l01101 01101110 01101111 DTIIIOO 0 0 01110001 01110010 01110011 01110100 01110101 01110110 01110111 0111100 0 01111001 01111010 01111011 01111100 Olll1101 01111110 Olllli1i1u
1S TII

So GSW

vs

ES

ZS

Is

GS

vsn

asn

H III

DRIVE 2 01000000 0O1l000001 01000010 O1l1l000 011 0100043100 O1l000101 010003110 01000111 0100100 0 O1l1l001001 01003101 0 O1l001011 010031100 O1l1l001101 01003111 0 010021111 010100 0 0 01010001 0103100410 010310011 0103104100 O1l1l010101 0O103104311 0 O1l1l010111 0101100 0 O1l1l011001 010311041 0 O1l031t10d141 01031314100 O1011101 01031141410 O1l012 111
24 SECTORS

DRIVE l 123476 5491911121151 2 3 4 7 6 54916111205 0.010000 0;0 1 00100001;0 1 0010001 0;0 1 0010001 1)/01 0010010 0;0 1 0010010 i1/0 1 0010011 0;0 1 00100311 ii1/0 1 0010100 0;0 1 0010100#1;0 1 0010101 0);0 1 001010d1i2i1;0 1 0010110 0;0 1 00101101;0 1 00103111 0;0 1 0O0101t1%i1i1j0 1 0011000 0;0 1 00110001/;0 1 0011001 0;0 1 00110031140 1 0011010 0;0 1 001101 021{0 1 0011011 0;0 1 0011101141 1 0011100 0}]1 0 0011100 i41;1 0 00111041 0);1 0 00111021 141 0 0011110 0471 0 001111 04d1;1 0 0011111 041 0 00111114141 «05

I ‘TTL 1 A

Ss TII

S LSV'l

tS

ES

CO

US

gS

WSf)

qsn

H TUT

32 SECTORS
DRIVE g HGFEDCBAI432i1{H GFEDCBAI432i1{H GF EDCBAI432i141IHGFEDCBAI4321 151234765 9101112 0000000 0;0 1 00000001!0 1 0000001 0/0 1 00000901 1;0 1 0000010 0;0 1 00000101/0 1 0000011010 1 00000111;0 1 000010 0 0/0 1 00001001/0 1 0000101 0};0 1 00003101 1;0 1 0000110 0};0 1 00001101;0 1 0000111 0;0 1 00001111;0 1 0001000 0;0 1 00010001;0 1 0001001 0;0 1 0001001i1/0 1 000.1010 0;0 1 00010101]0 1 0001011 0/0 1 000101121/0 1 0001100 0/0 1 00011001;0 1 0001101 0/0 1 0001101i1;0 1 0001110 0/0 1 00011101;0 1 0001111 0j}0 1 0001111141 1

SHEET 1

HM-121-0012-A

POINT 4 Data Corporation B-6

‘

APPENDIX B

700 Disc Controller Manual



S TI

Ss 1{SV1

0 0 0 0

1 1 1

DRIVE 3

bS

es

eS

T$

dS

WSN

gsn

H VI 11l1i10000 0j;1 0 1110001 i1;1 0 L11iliililoddol
0 0 01

11i10041 11i2l120e0a12a10 1liloogiludiyjl 1ii1203100 0)]1 0 11103100 %41j)1 0 11103101 0]1 0 1110310d1di1;)1 0 1132104110 0;1 0 11103131 04i141 0 1iioddlidl ojl o 1110d1d1éd1éd21ij1«0 1111000 071 0 liliilzl000d21{1 0 11131001 0j;1 0 11i13100d1di141 0 1131310410 0j1 0 111310310 #4di1{41 0 1113210411 0/1 0 1ii1ii10di14d1=#é$d4j1 0 1113143100 0}1 0 1i1i131431004i1;1 0 11li1104d1 07;1 0 1iilii10di21iéd2151 0 11213121410 0;)1 0 1111321210 21/)]1 0 11i131d1d1di1£=0j1 0 113131d212d1di1é#+$4i1421~0
Ss Til

S 1S

DRIVE 2

pS

es

AS

TS

6S

¥SN

gsn

H VII 1100000 0}1 0 1100000 1}1 0 1100001 0}1 0 11000031i1/1 0 1100010 0;1 0 11000%310d1);1 0 11000411 0j)1 0 1100031t1i4di1;1 0 1100310 0 0/1 0 1100310041)}1 0 11003101 0}]1 0 110031041 i4i1/{1 0 110032110 0}1 0 11003212%310+4dt1i}1 0 11003111 0}]1 0 110031di1iéd1é«id41f1 O 11031000 0]1 0 11031000 41}1 0 110310041 0/;1 0 1103100d21 i131 «0 1103210310 0]1 0 110310d310d21/)1 0 1103104121 0}1 0 110310d1d1éi%4i141 0 110313100 0j]1 0 110314100i%i1;1 0 11031310421 041 0 11031310d1éd1i)1 0 110311410 0721 0 11032121210 21421 0 1101t14i1éd1é0j;21 0 11031dt1di1di1éd1i1 «0
Sn

S LSV124 |SECTORS
DRIVE 1

es

cS

[Ss

OS

vSsn

gsn

H 111 1010000 0}1 0 10310000 1]1 0 10310001 0}]1 0 10100011/10 1010010 0}]1 O 103100310 1j)1 0 1010011 0}]1 0 10100d1dt1é+dz14I1 0 101043100 0}1 0 10i103100i%4i1;]1 0 103103101 0)1 0 103102101 i1)1 #0 10310311 0 0/1 0 1oi1o0i1t10d2141 0 10i10i1dt1di21é «0/1 0 1010d1t1i1d1431 0 103131000 0j1 0 1oi1i3t1000i%i21}1 0 103110041 0;1 0 10d1t100d1é4di14;)1« «0 10311010 0);1 0 101310410 1}]1 0 102132103121 0}1 0 1o03i1t10di1éd1éidi14i1 0 1011-100 0)}1 0 1oi1di143i100i%d4i1{1 0 1031313101 0/1 0 101311 021%d141 0 10i1t1%1di10 0/}1 0 101313121 0i%i2141 0 102111 di1di1£+0}1 0 1otl11d1di1di1éqd4);1 0
0 0 0

]32 | SECTORS
DRIVE @

WSN

as

H Vi HGFEDCBAI4 3 21JH GFEDCBAI4 321TH GFEDCBAI432i1H GFEDCBAI4321 1512 3 4 7 6 5/910 1112151 2 3 4 7 6 519101112151 2 3 4 7 6 5491011121151 2 3 4 7 6 549101112 100000 0 Of1 0 1o0o000d0 1}1 1000001 0;1 0 1000001 1}1 0 100001 0 0/1 0 100003101)1:0 1000011 0)/1 0 1000011 i21{1 0 10001001/10 10001011]1 0 1000110 0/10 10001101}/10 1000111 0/10 10001111110 1001000 0/1 0 1001000110 1001001 0{1.0 10010011/10 10010100 10010101/10 1001011 0/10 10010111/1 0 1001100 01 0 10011001/10 1001101 0/10 10011011/10 1001110 0}/10 10011101/10 1001111 0/101000310 0 0}1 0 100031010 1oodl11i1di1 i410

SHEET 2

HM-121-0012-A

POINT 4 Data Corporation B-7

APPENDIX B

700 Disc Controller Manual





MANUAL TITLE 700 Dise Controller User Manual

PUBLICATION NO.HM-121-0012 REVISION A

FROM: NAME/COMPANY:

BUSINESS ADDRESS:

CITY/STATE/ZIP:

COMMENTS:

Your evaluation of this manual will be appreciated by POINT 4 Data Corporation.

Notation of any errors, suggested additions or deletions, or general comments may be

made below. Please include page number references where appropriate,

NO POSTAGE NECESSARY IF MAILED IN U.S.A.

Fold on Dotted Lines and Tape



| | NO POSTAGE
NECESSARY

IF MAILED IN

UNITED STATES

BUSINESS REPLY MAIL
FIRST CLASS PERMIT NO, 5755 SANTA ANA, CA.

POSTAGE WILL BE PAID BY ADDRESSEE:

POINT 4 Data Corporation
PUBLICATIONS DEPARTMENT

2569 McCabe Way
Irvine, CA 92714

CUT ON THIS LINE





“Bs
oe

i

. .
1Pe .

4 .

188

“e

7 
.

\

Ay am ? aren
+ ran uae 

“
a 

aE fry . .

, 
w 

:

= vA

*)

.
. 

7 

.

.

Up

* © 
» 4,

“4

‘

a

Py

POINT 4 DATA CORPORATION
2569 McCabe Way / Irvine, California 92714 / (714) 863-1114

I oy
~

+.

s ww


