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1. GENERAL

1.01 This manual provides a physical and

functional description and operating theory
for effective field servicing of the dual density
5.25-inch and 8.0-inch Diskette Controller. This
manual is applicable to the following:

(1) Main Disk Controller 800741
(2} Auxiliary Disk Controller 800703
{3) Auxiliary Disk Controler 801900

Features
1.02 The Disk Controller is supplied inh a
two-card set as a system component for
Dynabyte 5.25-inch and 8.0-inch diskette storage
systems. Features of this Controller include:
e Dynabyte S-100 Bus compatible,

® Single and double-density recording,

e Single density IBM 3740 soft-sector
compatible.

e ROM bootstrap.
& Switch-optioned disk [;O port.

¢ Compatible with 5.25-inch and 8.0-inch
media.

® Solder masked pc board.

e FEach Disk Controller carries a 30-day
warranty on parts and labor.

® Each Disk Controller printed circuit

assembly (PCA) is burned in for a minimum
of 72 hours,
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1.03 Dynabyte maintains hardware and softwart

compatability with the Dynabyte S-100 Bus
only. The Disk Controller has the following
hardware and software requirements:

(1) Z-80 Central Processor Unit (CPU). The
software for the Disk Controller is writter
in Z-80 code.

{(2) A 4 MHz clock rate from CPL.

(3) The RAM must operate without wait states

{4) PHANTOMF* line must be enabled for RAN
that occupies the memory address spaci
from 0 to 256H.

The Disk Controller may not operate with all othe
S-100 Bus computers. Contact Dynabyte fo
specific applications.

2. PHYSICAL DESCRIPTION

2.01 The Dynabyte Disk Controller for 5.25-inch
and 8.0-inch diskettes is implemented as
two printed circuit assemblies (PCA)s.

Main Disk Controller

202 The Main Disk Controller, 800741, is an

5-100 Bus card. Refer to Figure 2-1. This
PCA measures 5 inches x 10 inches. A 100-pin
edge connector mates with the 5-100 Bus conhector
of the 5100/5200 Computer motherboard. This
connector is offset by 5/8 inch from the pe board
centerline, i.e., the Main Disk Controller cannot be
inserted into a motherboard backwards.

203  Data, status and contrel signals are ex-

changed with the Auxiliary Disk
Controller through a 50-conductor connector
located along the top edge, Up to two auxiliary
disk conirollers may be connected,
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Table 2-1 — ROM QOption Selection

Dynabyte
Part Number

Mnemonic

Dynabyte Equipment

803952

802033

802052

803971

804741

RBOOTIA

RBOOT?2

RBOOT3

RBOOT4A

RBOOQTS

5100 and 5010
Shugart 1D Drives,
5200 and 5010
Shugart 1D Drives,
5200 alone.

5100 and 5010
Remex 1D Drives,
5200 and 5010
Remex 1D Drives,
5200 alone.

5200 and 5010
Remex 2D Drives,
5200 and 5010
Remex 2D Drives,
5200 alone.

5100 and two
5010 2D Drives.

5100 and two
5010 1D Drives.

Wiote:

(1) 1D is a single-surface diskeite,

({2} 2I7 is a double-surtace diskette.

Auxiliary Disk Controtier

2.04 Two versions of Auxiliary Disk Controllers
are available. Each has minor mechanical
and electrical differences and measures 6.7 x 5.8
inches. The PCA mounts to the chassis ot nylon
retainers. Detents secure the PCA in place.

{1} The Auxiliary Disk Controller, 800703, is
instalied in the 5200 Computer Unit. Refer

to Pigurs 2.2,

{2y The Auxiliary Disk Conircller, 801900, is
installed in the 5010 Dual Disketie Storage

{'nit. Refer to Figure 2-3.

2.05 The

S0-conductor

CONTROLLER

cognector marked

INTERFACE exchanges

data, status and conirol signals with the Main Disk

Controller.

Page 4

{1} Auxiliary Disk Controller, 800703, has a

34-conductor connector marked MINI
DRIVE INTERFACE through which data, status
and control signals are exchanged with two
5.25-inch diskette drives.

(2) Auxiliary Disk Controller, 801900, has a

50-conductor connector marked FULL
SIZE DRIVE INTERFACE through which data,
status and control signals are exchanged with
two 8.0-inch drives.

206  Distinctive white silkscreened marking has
been provided on the component side
of the PCA.

(1) The card name, Dynabyte part number and

a location for the serial number have been
marked on the board. Some early controllers
have the serial number etched on the pc board.

(2) Component reference designators are

marked where practical. They facilitate
locating the individual part on the schematic
or replaceable parts list. Refer to Part 7.

The Main Disk Controller, integrated circuits and
some major components derive their reference
designators from the row-column matrix silk-
screened onto the pc board. Refer to Figure 2-1,
Columns are A to M and Rows are 1 to 3.
An integrated circuit located at the lower right
corner is M3. The Auxiliary Controller follows
a similar convention.

2.07 The Main Disk Controller has two on-board
regulators.

(1} U0I provides +5 Vdc and is provided with
an insulated heat sink.

{2} T02 provides +5 Vdc¢ and is provided with
an insulated heat sink.

If it becomes necessary to change one of these
regulalors, woat the mating surfaces with a thermal
conduetive cream, Secure the regulator to the
gurface with a screw and nut,

NOTE

The POA should never be inserred
arremoved from the bus when the ac line
isconnected fo the compuier.
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Figure 2-2 — 5200 Auxiliary Disk Controller — 800703
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Figure 2-3 — 5010 Uinit Auxiliary Disk Controller - 807900
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Figure 2-4 — 5100 Disk 1/Q Cable — 800228
Disk 1/0 Cables

208 The data, status and control signals are ex.

changed between the Main Disk Controller,
Auxiliary Disk Controller and diskette drives
through flat multi-conductor [}Q cables. Atl appear
similar. Figures 2.4 through 2-9 illustrate each.

Stcepe Dimgignn tes
Conducim 1

.......

Auxilinry Mok Controllse

Mawn Mtk Cortrol ler

Hear Panet

Figure 25 - 5200 Disk 110 Cabia - 800247
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209 5100 Disk I/0 Cable illustrated in Figure 2-4

interconnects the Main Disk Controller to
the 5100 Computer Unit rear panel. This cable
extends the Disk [/} signals up to two external
Auxiliary Disk Controllers, e.g., 5010 Units. This
cahle has 50 conductors and is 21 inches long.

210 53200 Disk I/0O Cable illustrated in Figure 2.5

interconnects the Main Disk Controller to
the 5200 Computer Unit rear panel and Auxiliary
Disk Controller in the 5200 chassis. The cable
extends the 1/0 signals to one additional Auxiliary
Drisk Controller, e.g., a 5010 Unit. This cable has
5 conductors and is 28 inches long.

2N System  Disk 110 Cables illustrated in

Figures 2-6 and 2-7 interconnect the
510045200 Computer Unit with one or two 5010
Units.

{1y System Disk I/O Cable, B00893, is used to

interconnect a 5100/5200 and one 5010
Unit. This cable has 50 conductors and is
70 inches long.

Figure 2-6 — System Disk |/O Cable — 800893

{2) System Disk [/0 Cahle, 804475, is used to

interconnect a 5100 Computer Unit and
two 5010 Uinits. This cahle has 50 conductors
and is 167 inches long.
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Figure 2:7 — System Disk t/O Cabie - 804475

Ay Hipry Ciak Coanboolie

Sirips Dutignarer Canducine T

Flows Prnel

Figure 2-8 — 5010 Unit Disk 1/O Cable — 801782

2.12 5016 Unit Disk I/Q Cable illustrated in

Figure 2-8 interconnects the 5010 Unit
rear panel with the Auxiliary Disk Coentroller in
the 5010 Unit chassis. This cahle has 50 conductors
and is 14 inches long.
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Diskatte Drive &
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Drsicate Drive B

Figure 2.9 — 8—Inch Disk 1/0 Cable — 800855

Mrivcatra Pepwr B
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Avnihary [k Conirndiv

Figure 2-10 — %.25-1nch Disk 1O Cable — 800437

213  8fach Disk I/ Cable illustrated in

Figure 2-9 interconnects the Auxiliary Disk
Controller with the 8.0-inch disk drives. This cabie
has 50 conductors and is 44 inches long.



NOTE

Dynabyte terminates the striped conductor
ar caonnector Pin I on 1/O cables.
Frequently a . {dot) is painted on each
mating connectar to insure correct
polarization.

214 5. 25-Inch Disk I/O Cable illustrated in

Figure 2-10 interconnects the Auxiliary
Disk Controller with the 5.25-inch drives. This
cable has 34 conductors and is 14 inches long.

Onptions

2.15 The six-position DIP switch on the Main
Disk Controller performs two functions:

(1) Position 1 ROM Disable — Normally this is
closed and enables the Bootstrap ROM
located at position K3 on the pe board.

{2) Positions 2 through 6 set the decoding

for the upper five 1/O port bits. Normally
these are factory set to all closed except
posttion 4. This sets the Disk Controller 1/O
ports to ZOH through 2bH for Dynabyte
Operating Systems. The first four ports are used
by the LSI Controller integrated ecircuit at
position M1. The last two ports are used
for special control functions on the Main Disk
Controller.

2.16 A Disk Clock Strap Option located at C1
sets the clock rate to the Auxiltiary Disk
Controller.

{1) Position DB8&/4 sets the clock rate
permanently for 8.0-inch drives.

(2) Position DB8/2 sets the clock rate
permanently for 5.25-inch drives.

(3} Position DB8/4 8/2 switches the clock rate
following the drive select line.

Normally this is factory strapped to the last
position.

2.177  The ROM Bootstrap located at K3 contains

a firmware subroutine which is phantomed
into- RAM when a RESET is issued from the
10075200 Computer Unit.
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3. FUNCTIONAL DESCRIPTION

3.0t The basic function of a Disk Controller is
to provide the control electronics necessary
for reading and writing data to a diskette.

Diskette Storage

3.02 The Disk Controller stores files and pro-

grams on media which is made up of a
0.762 mm (0.003 inch) polyester disk and is
enclosed in a matte vinyl jacket. The entire
assembly 1s called a diskette or colloguially,
a floppy disk. The polyester disk substrate is
coated on hoth sides with 2.54 pym (100 microinch)
ferrous oxide similar o that found on audio tape.
The diskette is flexible and is intended to deform
stightly as the revolving disk is pressed onto the
surface on the read/write head in the disk drive.

3.03 The Operating System divides the available

read/write area on the disketie into tracks
or concentric circles. Individual tracks are further
suhdivided into sectors.

(1) 5.25-inch diskettes are organized into 77
tracks numbered 00H to 4CH. Each track
has 32 double-density (D) sectors.

{2) 8.0-inch diskettes are also organized into

77 tracks numbered O00H to 4CH. Each
track has 26 single-density (SD) or 54 double-
density (D) sectors.

Information may be stored on one surface (1D)
or hoth surfaces (2D} of a diskette. 2D storage
requires drives with two read/wrile heads. The
total storage capacities for 1D and 21 operation
are tabulated in Part 4.

304 The disk formatting operation prerecords

track and sector information onto the disk.
The sector locations are determined logically or
sofl sectored. A single index hole in the disk is
monitored by the disk drive electronics. An INDEX
pulse is furnished to the Auxiliary Disk Controller
each time the disk starts a new revolution. The
diskette can then be accessed randomly by the
Disk Controller for read/wrile operations.

3.05 Figures 3-1 and 3-2 illustrate the Main

and Auxiliary Controllers in block diagrams
and should he used in conjunction with the logic
diagrams in Part 7 for the description which
follows. Table 3-1 tabulates the 8-100 Rus signals
used by the Disk Controller.
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1781 Disk Controller Device

3.06 The principle element of the Disk Control-

ler 800741/07037/1900 is a 1781 Disk
Controller large scale integrated (LSI) circuit.
Part 7 provides the technical data sheet on this
OEM device. The sheet furnishes detailed functional
descriptions on:

(1} Organization of the registers, CRC Logic,
ALU and Timing/Control.

(2} Processor Interface.

(3) Diskette Interface.

{4} Head Positioning, Disk Read Operation.
(5) Disk Write Operation.

{6) Command Description and Flow Charts,
(7} Formatting the Disk.

(8) 1BM 3740 Format.

(9) Non-IBM Formats.

- _ais manual will confine its functional descriptions
to the Main and Auxiliary Controller elements.

307  The main data transfer function performed

by the 71781 Disk Cantralier is to convert
8-bit parallel DAL* to serial OTDATA on write
operations and serial INDATA {to 8-bit parallel
DAL* on read operations. Figure 7-4 details the
function of each device line. Figure 3-1 summarizes
and illustrates the most significant of these lines.
Drive control lines have been omitted.

(1) Master Reset (MR*) is a logic low from

RESET* or POC* and resets the 178!}
Disk Controller clearing the command register.
The Not Ready, Status Bit 7, is reset when MR*
is active.

(2) Data Access Lines (DAL*) is an eight bit
inverted bi-directional bus used for transfer
of data, control and status. :

(3) Data Request (DRQ)} performs two func-

tions. It indicates the data register contains
assembled data in read operations or the register
is empty in write operations. The DRQ is reset
when the CPU reads or loads the register.

404070

{4) Input Strobe (INSTR) indicates INDATA
is valid.

(5) Input Data (INDATA) is the date line from
drive and is valid when INSTR is active.

(6) QOutput Data {(OTDATA) is the date line
to drive and is valid when OTSTR is active.

(7} Head Load (HLD) output controls the

loading of the Read-Write Head against the
media. The HLT input is sampled every 10 ns.
When a logic high is detected on the HLT input,
the head is assumed to be engaged.

(8) Head Load Timing (HL.T) signal is generated

by a multivibrator in the Head Load Delay
since the drive does not furnish this signal when
the media is engaged.

{9} Clock (CLK) is the internal time reference
for the 781 Disk Controfler,

Addressing

308 Data  transfers are performed  hy

programmed [/O. Five of the Option Switch
positions set the Disk Controller address for the
Port Address Decode. Dynabyte Disk Operating
Systems use Ports 20H through 25H for the Disk
Controller.

(1) Ports 20H to 23H are used by the /787 Disk

Controller for /O operations. These
correspond to the 1781 [/O Ports 0 — 3 and
their functions are described in Figure 7-4 under
Processor Interface.

(2) Ports 24H and 25H are used by the other
elements of the Disk Controlier. Their
functions are tabulated in Table 3-2.

Writing to Ports 24H and 25H set the individual
8-Bir Latch functions.

{3) Side 0 SELECT* determines the surface
accessed on 2D drives.

{4) DRIVE 1 through 4* determines the drive

to be accessed. An Auxiliary Disk Controller
is designed to support up to four drives,
Dynabyte systems currently use only two drives
per Auxiliary Disk Controiler,

{6y DOUBLE DENSITY* determines the
read/write mode.
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Table 3-1 — Main Disk Controller §-100 Bus Signals

MName Pin Function

4 MHZ PHASE 2 24 The master timing signal for the bus.

Al — Alb Various Address Bit 1 through Address Bit 15.

CLOCK 49 2 MHz (0.5%) 40% — 60% duty cycle. Not required to be
synchronous with any other bus signal.

Dio — DIY Various Data In Bit 0 through Data In Bit 7.

Dol — DO7 Various Data Out Bit O through Data Qut Bit 7.

PHANTOM®* 67 A bus signal which disables memory during Disk Controller ROM
access.

POC* 99 The Master Reset Signal. The Power On Clear signal for all devices
When this signal is low, it must stay low for at least 10 ms,

RESET* 75 Requests the reset of all bus master devices. Connects to the

: Front Panel Reset Switch and activates POC*.

XRDY 3 One of two ready inputs to the current bus master. The bus is
ready when both these ready inputs are true. Sin Pin 72,

pDBIN 78 The control signal that requests data on the DI bus.

PSYNC 76 The control signal identifying the beginning of a processor
cycle,

pWR* 77 The control signal signifying the presence of valid data on the
BO bus.

RDY 72 See comment for Pin 3.

sINP 46 The status signal identifying the data transfer bus eycle from an
input device.

sMEMR 47 The status signal identifying bus cycles which transfer data from
memory to a bus master, which are not interrupt acknowledge
instruction fetch cycle(s).

sOQUT 45 The status signal identifying the data transfer bus cycle to an

output device,

Page 12




Table 3-2 — Disk Controller /0 Port 24H and 25H Function
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Port fame Bit Function
24H STATUS
HEAD LOAD 0 Indicates head is loaded.
1-3 Not defined.
INTR@* 4 Indicates operation is complete.
5—6 Not defined.
INTRQ* or 7 If this bit is active, the status of Bit 4 is read to determine if an
TIME QUT* operation is complete or timed out,
CONTROL
SIDE 0 SELECT* 0 Selects side (surface) Q.
DRIVE 1* 1 Selects Drive 1.
DRIVE 2* 2 Selects Drive 2.
DRIVE 3* 3 Not Defined.
DRIVE 4* 4 Not Defined.
DOUBLE DENSITY * 5 Selects double density recording.
AUX BOARD 0* 6 Selects Auxiliary Disk Controller 0.
ROM ENABLE 7 Enahles ROM Bootstrap.
25H Status and control functions are similar to 24H except a wait
stale is generated.

(6) AUX BOARD 0* determines the Auxiliary
Disk Controller addressed.

(7) ROM ENABLE provides for enabling the
ROM Bootstrap phantoming  operation

during power on or reset, Refer to 3.09

Reading from 24H and 25H furnished drive status,
e.g., head loading.

Power On Clear — Reset

Each time the computer is powered on,
the POC* line goes low clearing the CPU

and the [78fF Disk Controlfer through MI¥*.
A similar function is performed when the operator
keys the front panel RESET pushbutton. The ROM
Boorsirap is overlaid into RAM starting at location
00H when the PHANTOM?®* line goes low. While
the PEHHIANTOM* is activated, all memory reads are
from the ROM RBoorstrap. An active PHANTOM*
line does not tnhibit writing to RAM however.

{1}y The CPU reads the instructions starting

at address 00H, These instructions direct
the CI'U to read Track 0, Sector 1, from Drive A,
This particilar operation is called the ROM
Bootstrap.
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{(2) Track 0, Sector 1, is read. This sector
contains additional instructions which are
loaded into RAM for execution. This operation

is called the Disk Roorstrap.

{(3) The first two tracks, 0 and 1, contain the
Operating System and are loaded from the
top of RAM down.

{4) The CPU disables the ROM Boorsrrap by
setting Bit 7 of the 8-Bir Larch.
(5) The PHANTOM#* line goes high.

The ROM Bootstrap may also be optionally
disabied by an option switch for special applications.
Timing
3.10 The Wait State Generator creates wait states
by holding RDY or, optionally, XRDY lines
low to the CPU. This element is necessary since the
CPU can operate significantly faster than the
1781 Disk Conrrofler. Wait states are generated:

(1) Duringall I/ instructions to the /781 Disk
Contraller.

(2) During data transfer operations to insure
synchronization.
Three Disk Controller timing functions are

performed by the Mulriplexer Clack Selector And
Head Load Delay.

{3) Head Load Delay is performed by a multi-
vihrator activated by HLD, the Head Load
command. The multivibrator furnished HLT to
the 1781 Disk Contreller after a period set to
the drive head load time specifications, This is
necessary since the drive does not furnish HLT
when the head is in contact with the disk.

{4) The S-100 Bus CLOCK is counted down
to generate WRCLK* the Write Clock,

furnished to the drive.

(5) In addition $-100 Bus CLOCK is counted

down to generate CLK to the 7787 Disk

Controller,

The AUX BOARD 0% line causes the multivibrator
timing to change and both clock rates to change
between 5.25-inch and 8.0-inch Disk Clock rates
when the DB 8/2 8/¢4 Option Strap is in place.
Refer to 3.13.

Rire drtdArars Selnet Ditean
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— r - ’
CLEAR OTSTR 50 © Wreite Dats DO = Deripud Data Strobe
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Figure 3-2 — Auxiliary Disk Contraller Functional Biock Diagram
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Qptions

an The Disk Clock Strap Options on the
Mulriplexer Ciock Separator provide for
the following:

(1) DB 8/2 sets the WRCLK* and CLK to

the 5.25-inch diskette data rate. This is
appropriate for a 5200 Computer Unit without
a 5100 Unit connected.

(2) DB 8/4 sets the WRCLK* and CLK to the

8.0-inch diskette data rate. This is appro-
priate for a 5100 Computer Unit and one or
twao 5010 Units. .

(3) DB 8/2 8/4 causes the WRCLK* and CLK

to toggle between the 5.25-inch and
8.0-inch diskette data rates depending on which
drive is selected. This is appropriate for a 5200
Computer Unit and 5010 Unit,

The Booatstrap ROM, discussed in 3.09, provides
the Operating System with hardware system options
for the particular system. For example;

{4} Numbher of disk drives,
{(5) The sjzes of the disk drives,
(6) Number of surfaces per disk drive.

The Anx Select Option strap determines whether
the Auxiliary Disk Controller will be 0 or 1 in the
disk storage system.

{(7) The 5200 Auxiliary Disk Controller is

normally strapped as 0. If a 5010 Unit
is used in conjunction with a 5200 Computer
Unit, the 5010 Auxiliary Disk Controller is
strapped as 1.

{8) The first 5010 Auxiliary Disk Controller

connected to a 5100 Computer Unit is
strapped as 1 and the second 5010 Auxiliary
Disk Controller is strapped as 0.

Read Operation

3.12 The Head Loaded, HLD, and a Data
Request, DRQ, cause Read Enable and

Input Strobe Generator to set. CLEAR low initiating
a read operation between the Auxiliary [isk
Cantrojler and the drive selected. When CLEAR
aigh, the Auxiliary Disk Controller is in a

404070

passive mode and is not attempting to acquire data.
[t may be:

(1) Writing data to a drive, or
(2) Waiting to he accessed.

The Phase Lock Loop (PLL) within the Dara
Separgror is locked on to the Write Clock while
CLEAR is high. During a read operation, CLEAR
is low. The PLL is locked to the drive Read Data
Synchronization Field.

(3} When the Para Separaror detects an address

mark, AMIN is strobed high. The 778!
Disk Canrraller acknowledges AMIN by holding
CLEAR low. If an address field is not detected
in a predetermined time interval, the CLEAR is
set high.

(4) Data Window is the strobe indicating a data
field is present.

(5) Read Data is output to the /787 Disk
Contratier as OTDATA for transfer to the
CPU and RAM.

Write Operation — Single Density

313 In single density (8D) operation, the 778/

Disk Confroller encodes write data and
outputs it to the Auxiliary Disk Caontroller. Also,
in SD operation the OTSTR, Output Strobe, is
Write Data which is gated Lhrough Sefece Single
nr Double without further processing.

Write Operation — Double Density

314 In double density (DD) operation, the

{781 Disk Comtraflier does not perform
any encoding. OTDATA is write data in NRZ
format strobed to WRCLK*.

(1) DOUBLE DENSITY line selects double
in the Sefect Single or Double.

{(2) AMQT high indicates Address Mark Out
enabling Write Data to drive.

{3y OTDATA is encoded into double density
MFM and strobed as Write Data to the
drive by OTSTR.

{4) TG>43 enables precompensation  circuits

when the current addressed track is greater
than 43.
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4, SPECIFICATIONS

4.01 Table 4-1 summarizes the Disk Controller

800741 /0703/1900 functional and physical
performance specifications as a system unit. Minor
deviations from these specifications which do not

affect the Computer System operation are excluded
from the Dynabyte, Inc., warranty.

4.02 Figure 7-3 includes the functional and
physical performance specifications {or the
OEM Disk Controller integrated circuit.

Tabte 4-1 — Disk ControHer 800741/0703/1900 Specifications

PARAMETER

CHARACTERISTIC

Main Disk Controller
Controller Device
1/0 Ports
Mode
Capacity

Auxiliary Disk Controller
Capacity
Format, SD
, DD

5.25-inch Media
[Heads, 1D
, 2D
Tracks Per Surface
Media, 1D
» 2D
Unformatted Capacity
Surface, DD
Formatted Capacity
Sector Size, DD
Sectors Per Track, DD
Surface, DD
Transfer Rate, DD
Encoding Method, DD

8-inch Media
Heads, 1D
, 2D
Tracks Per Surface
Media, 1D
L 2D
Unformatted Capacity
Per Track, SD
. DD
Formatted Capacity
Sector Size, SD
. DD
Sectors Per Track, SD
, DD

Western Digitat FD1781

20H through 25H

SD or DD

Two Auxiltary Disk Controllers

Two 1D/2D 5.25-inch or 8.0-inch drives
IBM 3470
Dvnabyte Double Density

Soft sectored

1

2

17

Dysan P/N 800439
Dysan P/N 802067

430K Bytes

128 Bytes

32

315K Bytes

250K Bytes per second
MFM

Soft Sectored

1

2

T7

Dysan P/N 800528
Dysan P/N 800803

5,212 Bytes
16,425 Bytes

128 Bytes

128 Bytes
26
b4
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Tabte 4-1 — Disk Controller 800741/0703/1900 Specifications (Continued)

404070

PARAMETER

CHARACTERISTIC

8-inch Media
Formatted Capacity
Surface, SD
, DD
Transfer Rate, SD
DD
Encoding Method, SD
,bD

Main Disk Controller
Power Requirements
+16 Volt Bus
+8 Volt Bus
-16 Volt Bus
Operating Temperature
Dimension, Width
, Depth
, Height
, Weight

Auxiliary Disk Controller
Power Requirement
+5 Vdc
Operating Temperature
Relative Humidity
Dimension, Width

256K Bytes

525K Bytes

250K Bytes per second
500K Bytes per second
FM

MFM

Regulated to +12 Vdc
Regulated to +5 Vdc
Regulated to -12 Vdc

10°C to 35°C (50°F to 95°F)
24.5 em (10.0 inches)

1.5 e¢m (0.6 inches)

12.7 em (5.0 inches)

215.5 g (7.6 ounces)

Supplied from chassis power supply.
10°C to 35°C (b0"F to 95°F)

20% to 80%

17.0 em (8.7 inches)

, Depth 14.7 cm (5.8 inches)
, Height 2.0 cm (0.8 inches)
, Weight 109.8 g (7.4 ounces)
Naote:
{11 1D single surface

2D double surface
sD singie densty
DD double density
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Figure 5-1 — 1/Q Cable Signal Paths Between Disk Controller Elements
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5. INSTALLATION

" Refer to 5100/5200 Computer Unit STEP PROCEDURE
Technical Manual for unpacking, inspection
and return of material procedures. The Disk
Controller is normally supplied as part of a appropriate to drive manu-
Dynabyte Storage System. The following proce- facturer and number of surfaces.
dures are appropriate when replacing a Controller Refer to Figure 2-1 for the loca-
PC Assembly or [/O cable and will serve as a check tions of these options.

list for installation.
2 Check the Auxiliary Disk Controller

Disk 1/O Cables PC Assembly options for a single
5010 Unit installation:

5.02 Figure 5-1 illustrates the 1/O Cable signal

paths between Disk Controller elements. (1) Address Strap to 1,
Part 2 illustrates each of these cables. A computer
unit is connected to one or two Disk Storage Units (2) Terminating resistor pack in-
with a System Disk 1/O Cable. ' stalled at A3.
NOTE 3 For a two 5010 Unit installation,

check the Main Disk Controller PC
Assembly options:

Always check to make certain the PCA options

agree with the individual sysrem equipment (1) Disk Clock strap option to
configuration before turning on the Dynabyre DB8/4 position,

camputer system,

{(2) A ROM should be installed

appropriate to drive manu-

jons facturer and number of surfaces.
Refer to Figure 2-3 for the loca-
5.03 The basic controller design provides for tion of these options.
various computer storage configurations
through ROM, Switch and Strap Options on the 4 Check the Auxiliary Disk Controller

Controller PC Assemblies. PC Assembly options for a two 5010
1  Unit installation:

5100/5010 Units

(1) Unit 1 Address Strap to 0,

5.04 The following procedure will serve as an '

option check list when a 5100 Computer (2) Unit 2 Address Strap to 1,
Unit and one or two 5010 Storage Units are used
together or a single 5010 Unit is expanded to (3) Unit 1 A3 vacant,

two 5010 Units.
{4} Unit 2 terminating resistor

pack at A3.
STEP PROCEDURE
Refer to Figure 2-3 for the locations
of these aptions.
1 For a 5010 Unit installation, check the

Main Disk PC Assembly options:
5200 — 5200/5010 Units

(1) Disk Clock Sirap Option to

DB8/4 B/2 position, : 5.05 The following procedure will serve as an
option check list when a 5200 Computer
{2) A ROM should be installed Unit stands alone or is used with or expanded
b to include one 5010 Unit.
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NOTE

Only one Terminating Resistor Pack should be

installed in a Disk Storage System. The

Resistor Pack should only be installed in

the last Auaxiliary Controller in the Disk
Storage System.

STEP PROCEBURE

1 Forastand-ulone 5200 Computer Unit
installation, check the Main Disk
Controller PC Assembly options:

(1) Disk Clock Strap Options to
DB8/4 B/2 position.

{2) A ROM should be installed

appropriate to drive manu-
facture and number of surfaces.
Refer to Figure 2-1.

2 If the system does not include a 5010
Unit, check the Auxiliary Disk Con-
troller options in the 5200 Computer
Unit:

(1) Address Strap Option to 0,

(2) Terminating Resistor Pack at
A3.

3 If the system does include a 5010 Unit,
check the Auxiliary Disk Controller
PC Assembly options in the 5010 Unit:

{1) Address Strap Option to 1,

{2) Terminating Resistor Pack at
A3,

5.06 The Main Disk Controller can be installed

in any of the 12 card cage positions. As a
matter of cabling convenience, it should be installed
asshown in Figure 2-3 of the 5100/5200 Computer
Unit Technical Manual.

Page 20

STEFP - PROCEDURE
1 Install the Main Disk Controller into
the card cage.
NOTE
The 50-conductor IO cables are
polarized with a stripe on
conducror I,
2 Connect the Disk 1/0 Cable to the

Main Disk Controller. Be sure the
cable connector Pin 1 mates with
Pin 1 silkscreened onto the Main
Disk Controller PC Board.




6. MAINTENANCE

W) The Disk Controller 800741 /0703/1900 is
a result of several years of design, develop-
ment and modern electronic manufacturing. The
pc assembly is designed around the latest semi-
conductors and integrated circuits, All components
operate at relatively low power. Each assembly
is burned in at the Dynabyte factory for 71 hours
before shipment. It can be expected to operate
indefinitely.
6.02 No routine maintenance should he per-
formed to the Main or Auxiliary Disk
Controllers.

Customer Support Service

Maintenance and procedures described in
this manual should be performed in accor-
dance with local instructions and the individual
user’s maintenance plan. Maintenance and repair
of the Disk Controller during the warranty period
should be limited to returning the pc assembly
to Dynabyte, Inc. The Dynabyte Customer Support
staff is available by telephone for assistance in
troubleshooting and recommendations for repairs.
.7 communications and material should be
\..ected to:

6.03

DYNABYTE, INC.
Customer Support
521 Cottonwood Drive
Milpitas, CA. 95035
{408) 263-1221
Telex 346-359

The 5100/5200 Technical Manual, Part 6, outlines
the procedure for returning material.

NOTE

Dynabyte Authorized Service Centers {ASC)
are staffed with factory-trained technicians
that are supplied with technical manuals and
routinely receive service bulletins and design
- change information on Dynabyte equipment.

404070

7. REFERENCE

Schematics and Replaceable Parts Lists
7.01 Figures 7-1, 7-2 and 7-3 will furnish the
user with schematic diagrams of the Main
and Auxiliary Disk Controller. Tables 7-1, 7-2
and 7-3 are replaceable parts lists of Main and
Auxiliary Disk Controller pc assemblies indexed
by reference designator appearing on the respective
schematic. Enough information is furnished so the
maintenance technician should be able to purchase
replaceable parts from a local supplier or make
a substitution if necessary. Disk Controller PC
Assemblies, ROMs and 1/0Q cables should be
ordered directly from Dynabyte Customer Support
Service.

Engineering Change Notices

Dynabyte makes changes to drawings and
products through engineering change notices
(ECN)s. Before a change to a product is approved
or made:

7.02

(1) The implications to systems in the field are
determined,

(2} Rework instructions are included for the

equipment in the field when appropriate.
Dynabyte Customer Support Services receives
copies of all ECNs and advises Dynabyie
Authorized Service Centers through seminars
and periodic bulletins.

7.03  There are no pertinent ECNs affecting the
Disk Controller at the publication date.

OEM Devices

7.08  Figure 7-4 reproduces the Technical Data

Data Sheet for the Disk Controller inte-
grated circuit used on the Main Disk Controller.
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Table 7-1 — Main Disk Controller — 800741 — Repiaceable Parts List

Reference

Description

Manufacturer

Manufacturer’s Part Number

Dynabyte P/N

[ el B el i - s R
L L T I S A

L

LR Of

01
o
03
04
0%
o
a7
10
11
12
.;.!
14
1%

17
1
1%

.
a0

Pvgw ]

31
a1
0z
03

L 04

FoAD MAaIN DIGK CONTROLLER

CAaBLES

S100 DISK 1/0

CoawtEdr H200 LISK I/0

i
-

-

FXI TANT 10% &V
FXB CER 10X LRV

S an A B N

FALRI TANT 10X 245
FXIt CER 20 12Y
Frlr CER 20X 12V
FXin GER 20% 12V
Frh CFER 20X 12V
FXD CER 20X L2y
Fan CER 204 12V
Ly XD CER 20X 12V

[N A S
G b e b kS BT ke bE e B4 R

L i

Lo FxD Ol 20X L3V
Ly Fah OER 204 12V
Gy FXD DR 204 12V
Co FxED CER 204 132V
Ly FXDC CER 202 12W
L FxX0 CER 2064 12V
Cs FXD OCER 20X 12V
Lt FXIt CER 20X 12V
Co FXD CER 204 12V
C3 FXD CER 207 12V

IGHE: Ela IN9&3

CONNECTORS S30~CONID
R FXI CF 9% 0,25
R FXIDCF 9% 06,200

R: VAR ©M 10X 0.25
Ry FXE OF 5% 0,200

FXO TaNT 104 35V
FXO TNt 104 35V O.47UF

FAE TANT 10oxn 25V
FRIE TANT 10% 23V

SHBUF

LOOFF
LOUF
1OUF

Voaour

« LUF
LU
+» LUF
o LUF
« LUF
» LUF
« LUK
< LU
LU
« LUF
S LUF
» LUF
= LUF
s AUF
» LUK
~ LUF
LU

HCTOR

270K
2GOK
W 20K
4. 7K

1L OUF

W) aty
(HM
£IHM
GHM

DYNARYTE
DYNARYTE
DYNARYTE
SFRAGUE

SERAGUE
SPRAGUE

CENTRALAR

SFRAGUE
BFRAGUE
BFRAGUE

CENTRALAR
CENTRALAR
CENTRALAR
CENTRALAR
CENTRALAR
CEMTRAL AR
CENTRALAR
CENTRALAR
CENTRALAB
CENTRAL AR
CENTRALGE
CENTRAL AR
CENTRAL AR
CENTRAL AR
CEMTRALAR
CEMTRAL.AR

MOTORGL.A

AP FPRODUC

ROHM
ROHM
SFECTROL
R{HM

g00741
800228
8OQ247

19601 QGXP035HAL
1500
1928N6BAXP006KAL
noLol
1LP260I0AXR025Kal
19601 0aXP025K
1240106 XP025KAL
UIKLE-104
UR1L2~104

Uit 2—104
UKLZ2-104
URTZ~104
UKT2-104
BRL2-104

UK L2~104

LHOL 21 004
UN1Z2-104

UKL ]
UKL
121
kL2211
URIZE-104
B2~ 104
UR12-104

INPA3
F2P838-01 25
R25M274

R25HJ204
638203

" R25.472

00741
80022¢%
BGQ247

711530
706858
706840
703978
707354
707254
707254
703294
703294
703294
703294
703294
703294
703294
703294
703294
703294
703294
703294
703294
703294

703294

703294

703294

704770
703204
701748
711420
704734
703078
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Table 7.1 — Main Disk Controller — 800741 Replaceable Parts List (Continued)

Reference Description Manufacturer Manufacturer’s Part Number Dynabyte P/N
kR Q8 | R FXD CF 3% 0.25W 27085 OHM ROMM R25 1374 201728
R 07 1Rt FXD OF 54 0.3W 200 (OHM ROHM RE04201 704480
kR 8 LRy FXDI CF 5% 0.23W 10K 0OHM ROHM R254104 TORT2
R 0% JR: FXIN CF 5% 0,25W 10K (OHM ROHM Ba5.1104 702952
B 10 PR FXIN CF 5% 0.25W 1.0K OHM FOHM fos 10w 701620
11 R FXD SIF 7 X 150 OHM RECKMAN 7851 ~R150 704478
k12 PR FXD GEF 7 X 4,7K 0OBM BECKMAN 764—1-4~4,7K 704716
5 01 | BWITCH! &-FOSITION SFST DIF GRAYHILL Z45R04 7041324
U 01 ] IC: REGULATDR +3V TI 7805C 703168
U 02 1 1IC: REGULATOR +5V TI 78050 703168
J a1l { IC: HEX SCHMIDT INVERTER TT SN74LS514N 703528
U A2 | IC: DAl MULTIVIRBRATOR 71 SN74LS 123N 704078
A3 | IC: QUAD 2-IN NAND OC TI SN7438N 705344
U B1 | IC: DUAL MULTIVIBRATOR TI SN7ALGEI3N 704878
U OR2 | ICt UFP/700WN COUNTER TI SMNILS193N 704932
U B3 1 IC: QUAD 2-IN aND TI SN7408N 704840
Uct{IC: QUAD 2~IN NAND SCHMIDTT TI SN741.8132N 703582
tJ C2 | IC: QuAR 2-TO 1-LINE MUX TI SN7415 7N 704914
U C3{IC: DAL D FLIF FLOF TI SN74LS74N 704050
U 02 I1c: quan 2-T 1-LINE MUX TI GN74157N 704914
03 | ICT URP/DWN COUNTER TI SNLE1 9N 704932
U EL | ICY Qualr 2-IN DR TI EN7432N 703546
U E2 ] IC: QUAD 2-IN NOR TI SN7402N 703456
U E3 | IC: UFP/DOWN COUNTER TI SNLS193N 704932
U F1 | ISt QUADR 2-~IN NAND OC TI SN7438N 705344
U F2 | IC: HEX RUFFER TI SN74LE347N 707200
U F3I | IC: HEX SCHMIDT INVERTER T SN74L51 4N 703528
U H1l | IC: QUAD 2-IN NANI 0OC TI SN7438N 7053344
U H3 | IC: HEX EBUFFER SIGNETICS] NBT?7N 704948
U g1 ] IC: Quan 2-IN NAND QC TI SN7438N 705344
U J2 | IC: &-BRIT COMFARATOR NaTIONAL DME8131N 705004
U J3 | IC: HEX BUFFER SIGNETILSE NBTY7N 704948
F K1 | IC: MEX SCHMIDT INVERTER TI SN74LS14N 703528
U K2 4§ IC QUAD 2-IN aANI TI SN7408N 7048460
U K3 | IC: RROOT4A READ ONLY MEMORY DYNARYTE 803971 803971
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Table 7-1 — Main Disk Controller ~ 8007 Replaceable Parts List {Continued)

Reference DOescription Manufacturer Manufacturer’s Part Number Dynabvyte P/N
U K3 | IC: RROQTS READ ONLY MEMORY DYNARYTE 804741 804741
U K3 | IC: RBOOT1A REARD ONLY HMEMORY DYNARYTE BO3PS2 B0O3952
U K3 | IC: REROOTZ READ ONLY MEMORY OYNARYTE 802033 B02033
U K31 ICt RROOT3 READ ONLY MEMORY DYNARYTE 802052 B02052
Ul LCT Quab 2Z-IN NAND A TI SN7438N 705346
L2 IC: OCTAL I LATCH TI SN74LS2 73N 704250
U L3 | IC! S-RIT SHIFT REGISTER TI SN74IL594N 703726
b Hi IC: DISK CONTRODLLER WESTERN @1l FD1781~R 704786
U M3 | IC: S-BIT SHIFT REGISTER TI SEN741. 594N 703724

cLovoy
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Table 7-2 ~ 5200 Auxiliary Disk Contr

¢ ~ 800703 — Replaceable Parts List

Reference Description Manufacturer Manufacturer's Part Number Dynabyte P/N
FCA! D200 AUXILARY CONTROLLER DBYNARYTE 800703 8007063
CARLE! 5,25~1IN DRIVE I/0 IYNARYTE 800437 800437

C a1 JCv FXD MICA 5% 500V 240FPF CIE CHOSFD241J03 705400

C 02 (s FXI MICA 3% S00V 240PF CLiE CHMOSFN241.103 7085400

C 03 |C: FXD' CER 10X LKV 220PF CENTRALAER| LR201 705292

C o4 0! FXO CER 10X 1KV 220FF CENTRALAR} LH201 705292

0% |C! FXIh CER 1Q% 1KV A70FF CENTRALAER]| DBD471 703348

C 06 1L FXI MICA 35X 500V RAOFF Chg CHOSFDZ241403 705400

C 07 [Cs FXDI MICA X SO0V 230FF CIE CMOSGFD241 003 705400

o8 JCr FXIN CER 20% 12V J1UF CENTRALARY UK12-104 703294

C O L FXD TaNT 107 25V 1O0UF SPRAGUE 12401 0&6XP025KA1 707254

C 10 |28 FXIr CER 20% 12V 1UF CENTRALAR] UK12-104 703294

C 11 J&: FXIr TANT 10% 25V 10UF SPRAGUE 19601 046XY020KA1 207254

C 12 JCy FXIr CER 20% 50UV L, Q1UF CENTRALAR] UK2E5-103 705310

213 [0 FXD MICA 5% S00U 240FF ChiE CHMOSFL241.003 705400

C 14 |C FXDh MICA &% H00V 120FF ChE CMOSFD121203 705616

C 1% | Cy FXOD CER 20% SOV (QLUF CENTRALAR] UK25-103 79310

Co1s | C2 FXD MICA S% 100V LOOOFF CIE CO1LFALOZFO3 705418

217 JCY FXIN TANT 10X 28U 10UF SFRaAGUE 12601 06XP0Q20KAL 707254

Coig jJCr FXI CER 20% 12V 1UF CENTRaALARB] UK12-104 703294

£ 19 [C1 FXD CER 10% 30V L 022UF AUX SR2GTCIIZTKAA 705382

20 [ FXD MICA S% 100V 1000FF ChE COLSFAL02FO3 705418

C 21 |G FXD CER 0% 12V JILUF CENTRALAR] UK12-104 703294

C 22 |CY FXD CER 20% 12V L1UF CENTRALAERL UK12-104 703294

C 23 JCt FXIn CER 204 120 J1UF CENTRALAE} UK12-104 703274

C 24 1C FXD CER 20% 12V L 1UF CENTRALAR] UKL12-104 703294

L0025 F01 FXIN CER 20 12V J1UF CENTRALARB] UKL2-104 703294

£ 26 {0 FXD CER 20% 12V L 1UF CENTRALARE UKEZ2-104 703294

C 27 jCF FXIY CER 20% 12V LJ1UF CENTRALAR] UK12-104 703294

C 28 {0 FXD CER 20% 129V ,1UF CENTRALAER] UK1Z2-104 703294

C 292 FCT FXIt CER 20% 12V L1UF CENTRALARl UK12-104 703294

CR O1IRIODE! SWITCH FIA IN%14 MOTOROLA INF14 703150

CR O2JTONE: SWITCH EIA INY14 MOTORDLA IN?L4 7031350

ER O3 DI0ODRE: SWITCH EIA IN?I14 MOTOROLA IN?14 703150
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Table 7-2 — 5200 Auxiliary Disk Controller - 800703 — Replaceable Parts List {Continued)

Reference

Description

Manufacturer

Manufacturer’s Part Number

Dynabyte P/N

.....

1w
(AL
o2t
i oAd
B3

L €l

CONNECTODR? 4-CONDULTOR

CONNECTOR?

SO-CONDUCTOR

CONNELTOR S 34-CDNDUCTOR

TETR: Ela 2WNZZ22A
TETR! ETa 2NZ222a

xJe xR el R TR R T

]

= ey g =

-z
P Bk ke GG L TR Le U P G G v Ko kil A B kG FE R A P R O

IC:
e

lcaé
Ic:
Ici
IC:

FADN CF 9% 0,256 2.7K
FXOCF S33% 0.28W 2.7K
FAl CF 32 0.25W 10K 1)
Uak OM 10X Oéha 10K
FXDOCFoGX 2EW 1O

OHM
EYHM
He

(IHM
OHiM

FXD CF 3% OQLJ“ 40K OHM

FXD CF 5% 0.20W 4,.7K
FADN CF 9% 0,254 2.7K
XY CF OGN 0.235W 2.UK
FXIDDCF 5% 0.23W 4,.7K
FXI OF 53X 0.23W 1.0K
Dy OF O% 0,284 1.0K
Frh CF 5% 0.25W 1.0K
FXINCF 5% 0.25W 10K

OHM
aHm
THM
{IHM
Ot
OHM
LIHM
CHH M

FXIt oF 5% 0.25W 20K (IHM

FXDn CF 57 0.25W 2L.7K

OHM

FxXn CF X 0.28W 100 OHM

FXIDCF 5% 0,250 3.9K
FRADL CF 5% 0.25W0 3.9K
FXIt CF 52 O.Qﬁw 1.0K
FXDr CF 94 0.25W 1.0K
FXD DIF 15 X 150 OHM
FXp IR 1% X 150 OHM

DUAL ONE SHOT

DUAL ONE SHOT

4~-WEIDE AND OR TNV
4~-WINE AND OR TNV
HEX SCHMINOT INVERTER
uUAD D FLIF FLOF

OHM
DHM
OHM
HM

MOLEX

AP FRODUCT
AF PROLUCT

MOTOROL. A
MOTOROLA

ROHM
ROHM
ROHHM
SFECTROL
ROHM
ROHM
ROHM
ROHM
ROHM
ROMM
ROHM
RCHHM
ROGMM
ROMHM
ROHM
FCHAM
ROMHM
REHM
R{HM
ROHM
R{HM
BECKMAN
BECKMAN

MATTONAL
NAT IONAL
TI
TI
TI
TI

QPG 1041
PRPBIE-0] 25
PRPB36~-01-17

RAGI2ZL2
RIGIE723
R254104
74103

REGJL0Z
R25.J403
h”r147“
Rn—\-}\l 2 )
F‘«&. S2E
R25.J472

1102
COESTIN B 4 0¥
LEELE03
| BRI
”anloi
§5.4392
I'\ AuA393
25,4102
RE54302
GRB3-1-R150
GE-1-~-R150

OMP 402N
LMP&H02N
HGN74LE5T54AN
BMN74L854N
SNZ74LS 14N
GN7451 70N

2OH472
705508
205490

FOB32E
JOL32E

205202
?OSEOE
702938

?1"“6
J0LA20
JO5H220
703078
705202
FOER202
FOIGTH
7014620
701420
7014620
701420
701744
200 10*’

705146
705166
705076
705076
703528
705184
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Tabte 7-2 — 5200 Auxiliary Disk Controlle

300703 — Replaceable Parts List {Continued}

Reference Description Manufacturer Manufacturer’s Part Number Dynabyte P/N
I C2 1IC: QUAD 2-1IN NOR T1 SN7402N 7034564
U C3 JIC: 2-WINE 4-IMN AND OR INV TI SN74LESS1N 705094
ooy pIc: nUAlL D FLIP FLOF TI SN7ALE74N 704050
U o2 fFIC:y QUAL I¥ FLEFP FLOF TL SN745 175N 705184
L3 | ICY 2-WIDE 4~IN AND OR INY TI SN741L5551N 705094
U 4 | IC: DUAL VO TI GN7451 24N 7050148
U IS JIC: QUAD 2-IN NANRD TI SN74L.SO0N 703438
I EL1 | IC! QUAD 2~IN NOR TI SN7474N 7053464
U E2 | IC: QUAD b FLIFP FLOF TI SN7481 75N 705184
U E3 | IC! HEX SCHMIDT INVERTER TI SN741.S14N 703528
U F1 IC: oual. MULTIVIBRATOR TI SNZ4LS221N 705130
U F2 | IC: nDual, 2-WIDE 2-IN AND OR TI SN7ALS51N 705058
U #3 | ICT QUAD 2-TO 1-LINE MUX TI SN74157N 704914
U F4 JIC DUAL I FLIP FLODP TI SN74LL874N 7040350
U FS | IC: QUAD 2-IN NAND QG TI SN7438N 705346
U Gt IC: QUAD Z2-IN NOR TI SNZ402N 703454
U G2 1IC: DUAL MULTIVIBRATOR TI SN74I.S123N 704878
U G3 ] IC: QUAD 2-TO 1~LINE MUX TL SN74157N 704914
U G4 IC: QUAL I FLLIF FLOF TI SN74G1 75N 05184
U GE | IC: TRIFLE 3-IN NANID TY SN74L510N 705040
U Hl IC: Duall It FLIF FLOP TI HN741L.57 4N 204050
U H2 "Iy URP/7D0WN COUNTER TI SNLS 13N 704932
U H3 }IC: DUAL I FLLIF FLOF TI SN7ALE74N 204050
U H4 | ICr Didal. D FLIF FLOF TI SNZALS7AN 7204050
L HS F IOy DAL D FLIFP FLOF Tr SN74LG7 4N 704050
0 K1 TC: QUAR 2-IN NAND 0 TI SN7A38N 705344
U K2 IC: HEX SCHMIDT INVERTER TI SN74LS 14N 703528
U K41 1IC: HEX SCHMIDT INVERTER T SN74L.514N 703528
U K% | IC: QUAD EXCLUSIVE OR TI SN741.586N 05112
W L1 ] IC: HEX SCHMINT INVERTER TI SN74LS1 4N 703528
U L2 | IC: QuUADl 2-IN NAND O 11 SN7438N 705346
U L3 | IC: QUAD 2-IN NAND OC TI EN7 438N 705344
UoLL4 3y IC QUAD 2-IN NAND O TI SN7438N 205344

oLoror
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Tabie 7-3 — 8010 Auxiliary Disk Co

ller — 801900 - Replaceable Parts List

Referanca

Description Manufacturer Manufacturer’'s Part Number Dynabyte P/N

FLAY 5010 alUXILaRY CONTRULLER DYNARYTE 801200 801900

CABLE: 8-IN DRIVE 1/0 OYNARYTE 800835 BOOBHS

CABLE: Z010 NDISK I/0 DIYNARBYTE 801882 801842
C o1 Ty FXD MICA 3% 300V 1Q0FF ChE CMOSFD1011403 Q05598
C 03 jL: FXID MICA 5% 00V 100FF CIE CHOSFLLOL.JO3 )0””98
L 03 1C: FXD CER 10% 1KV 220PF CENTRALAE] DLI20t1 705292
C 04 JC: FXD CER 10% 1KV Z20FF CENTRALAE] DI201L 705292
C o5 JC: FXI CER 10% 1KV 470FF CENTRALLAB] DD471 703348
G 0s |C: FXD MICA 3% 300V 100FF CnE CMOBFOD101J03 705598
C O7 JC: FXD MICA 3% 500V 100FF CHE CHMOSFD101.J03 705578
C 08 |Cy FXDI CER 20% 12V J1UF CENTRALAE] UKL12-104 703294
C oY (O FXD TANT 10x 25U 10UF SFRAGUIEZ 12460106 XP02EKA1 707254
C 1¢ JCr XD CER 20% 12V ,1UF CENTRALARY UK12-104 703294
C 11 JC: FXIr TANT 10X 280 10OUF SFRaAGUE 196D106X902hhﬁi 707254
£ 12 |G FXIr CER 20x 30V ,01UF CENTRALAR] UK25-103 7053310
C 13 JC FXIN MICA 5% 500V 120FF ChE CHOSFOLILIOE 705616
14 (0 FAD MICA S4 500V &2FF L CMOSER&20403 705436
13 1608 FXIN CER 20X 30V LO01UF CENTRALAR] URKZ25-103 ' 70 3310
C 16 (0 FXO MICA %2 100V 1000FF ChE COESFALOZFO3 7005418
C 17 |JC: FXDI TANT 10% 23V 10UF SHFRAGUE 12601 06X7025KAL ?07hq
C 18 |C: FXI CER 20% 12V J1UF CENTRALAR] UK12-104 703294
C 19 (Cy FXD CER 204 100V OLUF A SRILELIOIMAA 706876
20 (4 FXI CER 20£ 100V .O1UF AVX SRL1IE103MAA 706874
21 JCy FXD CER 20% 12V ,1UF CENTRAaLAR] UKL12-104 703294
L 22 |0 FXD CER 20% 12V . 1UF CENTRALAR] UK1Z2-104 703224
C 23 {C: FXD CER 20% 12V ,1UF CENTRALAR] UKLZ-104 703294
C 24 (G FXAD CER 20% 12V ,1UF CENTRALAE] UK12-104 703294
C 253 JC: FXDI CER 20% 12V ,1UF CENTRALAR] UK12-104 7033294
C 2 C: FXD CER 20% 12V ,1UF CENTRALARB] UKIZ-104 7033294
227 |0y FXD CER 20% 120 J1UF CENTRALAR] UK12-104 703294
Co28 |Cy FXIN CER 20% 12V .1UF CENTRALAR UK12-104 7033294
29 (0 FXD LER 20% 12V L 1LUF CENTRAL AR UK12-104 703294
CR QLEOIODRE: SWITCH EIA 1N?14 MOTOROLA ING14 703150
CR o2l BI0NE: SWITCH ETA 1NY14 MOTOROLA IN?14 703150
E 03| DIONE: SWITCH EIa 1N714 MOTOROLA 1N914 703150

0L0v0Y



zg #bey

Table 7-3 — 5010 Auxiliary Disk Controtier — 801900 — Replaceable Parts List {Continued}

Reference Description Manufacturer Manufacturer's Part Number Dynahyte P/N
4 01 FCONNECTOR: 4-CONDUCTOR MOLEX RAQP-75-1041 713060
J 02 FOONNECTORD ZO-CONDUCTDER Al FRODUCY 9’?838 01~-25 703204
1 O3 | CONNECTOR?! S0-CONDUCTOR AF FROGUCT $29838~-01-25 703204
Q 0l TSTRY EIA 2N22225 MOTORGLA AN2222A 205328
B 02 | TSTRI ElA 2N22224 MOTOROLS INZ22224 705338
oLl [ Rs FXD CF 5% 0,25W 1.8K OHM ROHM R25J182 7053544
RO IR FXD CF 3% 0.20W 1.8K 0OHM ROHM RA5.J182 705544
feo3 | R VAR CH 10% 0.25W 10K (OHM SFECTROL 7AW103 71554
R o4 | Ry VAR CM 19X 0,23W 5.0K OHM SFPELTROL HAWGO2 712538
OS5 [ RT FROD CF 5% +25W 10K OHM ROHM R2GJ102 701420
R 046 | R FXINMF 1% Q.20W 20K OHM ROHM CRE 14 203 713294
FeO7 PR FXD CF 5% O0.25W 4,7K 0OHM ROHM R25J472 703078
R 08 [ R FXD CF 5S4 Q0.25W 1.8K OHM ROHM R25.J182 05544
R 09 R FALR CF 3% 0.28W 1.,.8K OHM ROHM R25.J182 705544
ROLO R FXD CF 5% 0.25W 4.7K OHM R QM R25.0472 703078
B 12 VR FXID GF % 0,230 1,0K OHM ROHM R25J102 701620
R 12 [ Rt FXD OF S% 0.25W 1.0K {HHM ROHM RESJIOQ 7F0LA20
I3 TR FXD CF 8% 0.25W 1.0K OHM ROHM 250102 701620
R 14 fRY FXI CF 5% 0,25W 1,0K {HM R 01 M RJ J102 01620
R 15 [ Rt FXD CF S% 0.25W 20K OFM ROHM R25J203 701744
R l1é PR FXR CF SX 0,250 680 {HM ROHM R2G4481 7005248
A7 TR FXDCF 57 Q.259W 100 DHM ROHM R25.4101 203024
R 18 R FXIN CF DX 0.250 3.9K OHM ROHM R2G43%2 7052328
19 IR FXD OF 3% 0,254 3.9K OHM ROHM R2A5J392 705238
R 20 [ R: FXD CF 5% 0.25W 1.0K OHM ROHM RaGJI10G2 701620
Be 21 1R FXD CF 54 0.25W 1.0K (IHM ROHM R25.4102 701420
R AZ R FXD DIF 13 X 150 QHHM EBECEMAN 898-1-R13¢ 70523646
R K3 cr FXD QIR 135 X 150 DHHE BRECKMAN 898-1-R150 705256
t Al IC: DUAL ONE SHOT NATIONAL IM9&02N 705146
U a2 | IC: DUAL ONE SHOT NATIONAL OMP&O3N 705166
it Bi IC: 4-WINDE aANDO ORrR INV TI SN741.554N 05074
U B2 | IC: 4-WIDE aND OR INV TI SN74L 554N 70 3074
U B3 1 1IC: HEX SCHMIDT INVERTER TI SN74LS 14N 703538

oL0vOP



ks T

Table 7-3 — 5010 Auxiliary Disk Controller — 804

; — Replaceabie Parts List {Continued)

Reference Description Manufacturer Manufacturer’s Part Number Dynabyte P/N
U C1 JIc: Qual I FLIF FLOF TI SN745175N 705184
u c2 |IC: RduAan 2-IN NOR TI SN7402N 7034546
W C3 |ICT 2-WINE 4-IN aND OR INV TI SN74LSSS1N 705094
u o1 jprc: npuAL It FLLIP FLOF TI SN74L574N 204050
U o2 |IC! Quan 0 FLIF FLOF T SN745175N 705184
U O3 [IC: 2-WIDE 4-IN AND OR INV S TI SN7A4LL55%1N 705094
U 4 pIC: DUaL VCO TI SN74S124N 705148
U LS JICT QUAD 2—-IN NAND TI SN74ALSO0N 703438
U E1 FIC! QuaD 2-IN NOR TI SN7474N 705344
U E2 JIC: QUAD D FLIF FLOF TI SN745175N 705184
U E3Z [IC: HEX SCHMIDT INVERTER TI SN74L514N 703528
U F1 JIC: DUAL MULTIVIEBRATOR TI SN74LS221N 705130
U F2 [IC: DUAL 2-WIDE 2-IN AND OR TI SN74LE51N 705058
U F3 [IC: QUAD 2-TO 1-LINE MUX TI SN74157N 704914
U F4 JIC: DUAL DI FLIF FLOF TI SN74LS74N 704050
U FS 1ICT QUAD 2-IN NAND DC T1 SN7438N 7053446
U 61 |IC: QUAD 2-IN NOR TI SN7402N 703456
U 62 1IC: DUuAL MULTIVIBRATOR TI SN74LS123N 704878
U 63 {1IC: QuUaADl 2-T0O 1~LINE MUX T1 SN74157N 704914
U G4 |IC: QUAD D FL.IF FLOF TI SN745175N 705184
UGS JIC: TRIFLE 3—-IN NAND TI SN74LS10N 705040
U HL |IC: bUal o FLIF FLOF TI SN74LS74N 704050
4 H2 {IC: URP/DOWN COUNTER T1 SNLE193N 704932
U H3I |IC: DUAL It FLIFP FLOF TI SN?4L874N 7040350
U H4 |IC: DAL D FLIF FLOF T SN74ILS74N 704050
U HI JIC: DUAL D FLIF FLOF TI SN7ALS74N 704050
U K1 JICE QuUall 2-IN NAND QC TI SN7438N . 705344
U K2 |ICT HEX SCHMIDT INVERTER TI SN74L 514N 703528
U K4 PICT HEX SCHMIDT INVERTER TI SN74L.51 4N 703528
U K9 | IC: QUAD EXCLUSIVE OR TI SN74L.8S86N 705112
U L1l |IC: HEX SCHMIDT INVERTER TI SN74LS1 4N 703528
U 1.2 1IC: QuAaD 2-IN NAND 0C TI GN7438N 705344
U L3 fIC: QUAD 2-IN NaNh QC TI SN7438N 705344
U L4 |IC: QUADR 2-IN NAND OC TI SN7438N 7095346
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FEATURES
« SOFT SECTOR FORMAT COMPATIBILITY
« AUTOMATIC TRACK SEEK WITH VERIFICATION
« ACCOMMODATES SINGLE AND DOUBLE DENSITY
FORMATS
« READ MODE
Single/Multiple Record Read with Automatic Sector
Search or Entire Track Read
Selectable 128 Byte or Variable Length Record
* WRITE MODE
Single/Multiple Record Write with Aytomatic Sector
Search
Entire Track Write for Diskette Initiatization
* PROGRAMMABLE CONTROLS
Selectable Track to Track Stepping Time
Selectable Head Settling and Head Engage Times
* SYSTEM COMPATIBILITY
Double Buffering of Data 8 Bit Bi-Directional Bus for
Data, Control and Status
DMA or Programmed Data Transfers
All Inputs and Qutputs are TTL Compatible
On-chip Track and Sector Registers Comprehensive
Status Information

APPLICATIONS

FLOPPY DISK DRIVE INTERFACE

SINGLE OR MULTIPLE DRIVE CONTROLLER/FORMATTER
NEW MINI-FLOPPY CONTROLLER

GENERAL DESCRIPTION

The FD1781 is a MOS/1.51 device that performs the func-
tions of a Ftoppy Disk Controller/Formatter. The device is
designed to be included in the disk drive electronics, and
contains a flexible interface organization that accommo-
dates the interface signhals from most drive manufacturers,
when n the single density mode the FD1781 is fully
1I8BM-3740 compatible. In the double density mode, the
type of encoding scheme is a function of the user's data
recovery circuits. In this manner both M?FM or MFM s
obtainable.

The processar interface consists of a 8-bit bi-directional bus
for data, status, and control word transfers, The FD1781 is
sét up to operate on a multiplexed bus with other bus-
ofiented devices.

The FD1781 is fabricated in N-channe! Siticon Gate MOS
technology and is TTL compatible on all inputs and
outputs.

PIN CONNECTIONS
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Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet
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FIG. 3. FD1781 BLOCK DIAGRAM
ORGANIZATION Data Register — This B-bit register is used as a

- holding registér during Disk Read and Write opera-
tions. In ‘Disk:.Read operations the assembled data
byte "is -transfetred in parallel to the Data Register
from the Data Shift - Register. In Disk Write opera-
tions information is_transferred in parallel from the

The Floppy Disk Formatter block diagram is illus-
trated above. The primary s_ections include the
parallel processor interface and the Floppy Disk

interface.

Data Shift Register — This 8-bit register assembles
serial data from the Read Data input {INDATA} dur-
ing Read operations and transfers serial data to the
“Nrite Data output during VWrite operations.

Data Register to the Data Shift Register,

When executing the Seek command the Data
Reqister holds the address of the desired Track posi-
tion. This register can be loaded from the DAL and
gated onto the DAL under processor control.

Figure 7-4 — Western Digitat FD1781 Floppy Disk Farmatter/Controller Data Sheet {Continued)
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Track Register — This 8-bit register holds the track
number of the current Read/Write head position, It
ts incremented by one every time the head is stepped
in (towards track 76) and decremented by one when
the head is stepped out {towards track 00}. The con-
tents of the register are compared with the recorded
track number in the ID field during disk Read, Write,
and Verify operations. The Track Register can be
loaded from or transferred to the DAL. This Register
should not be loaded when this device is busy.

Sector Register {SR) — This 8-bit register hoids the
address of the desired sector position. The contents
of the register are compared with the recorded sector
number in the ID field during disk Read or Write
operations. The Sector Register contents can he
loaded from or transferred to the DAL. This register
should not be loaded when the device is busy.

Command Register {(CR} — This B-bit register
holds the command presently being executed. This
register should not be foaded when the device is
busy unless the execution of the current command is
to be averridden. This latter action results in an inter-
rupt. The command register can be loaded from the
DAL, but not read onto the DAL,

Status Register {STR} — This 8-bit register holds
device Status information. The meaning of the
Status bits are a function of the contents of the
Command Register. This register can be read onto
the DAL, but not Icaded from the DAL.

CRC Logic — This logic is used to check or to
generate the 16-hit Cyclic Redundancy Check (CRC).
The polynomial is: Gix) = x"™ + x" + x8& +1.

The CRC includes all information starting with the
address mark and up to the CRC characters. The
CRC register is preset to ones prior to data being
shifted through the circuit.

Arithmetic/Logic Unit (ALW) — The ALU is a
serial comparator, incrementer, and decrementer and
is used for register madification and comparisons
with the disk recorded 1D field.

Timing and Control — Al computer and Floppy
Disk Interface controls are generated through this
logic. The internal device timing is generated from
an external crystal clock.

The FD178% has two differant modes of operation
according 1o the state of DDEN. When DDEN = 0
double density is assumed. When DDEN = 1, single
density is assumed. During disk read operations, the
user must provide both data recovery and address
mark detection circuits external to FD1781 in both

single and double density modes, Thus for disk read
operations, the user must provide as an input to the
FD1781 Data (INDATA) a strobe to indicate when the
data is valid (UNSTR) and address mark detect
(AMIN}. During disk write operations and in the
double density mode, the FD1781 provides as out-
puts Data (OTDATA}, a stroba to indicate validity
{OTSTR} and Address Mark Out {AMOT). During
disk write operation and in the single density mode,
OTSTR becomes Write Data (WD} which is exactly
the same as in the FD1771.

PROCESSOR INTERFACE

The interface to the processor is accomplished
through the eight Data Access Lines (DAL) and
associated control signals. The DAL are used to
transfer Data, Status, and Control words out of, or
into the FD1781. The DAL are three state huffers
that are enabled as output drivers when Chip Sefect
(CS) and Read Enable (RE) are active {low logic
state} or act as input receivers when C& and
Write Enable [WE) are active.

When transfer of data with the Floppy Disk Con-
trofler is required by the host processor, the device
address is decoded and T3 is made low. The least-
significant address bits A1 and AD, combined with
the signals RE during a Read operation or WE during
a Write operation are interpreted as selecting the
following registers:

Al1-AQ READ (RE} WRITE (WE)
00 Status Register Command Register
01 Track Register Track Register

T 0 Sector Register Sector Register
11 Data Register Data Register

During Direct Memory Access (DMA] types of data
transfers between the Data Register of the FD1781
and the processor, the Data Request (DRQ} output is
used in Data Transfer control. This signal also
appears as status bit 1 during Read and Write
operations,

On Disk Read operations the Data Request is acti-
vated [set high) when an assembled serial input byte
is transferred in parallel to the Data Register. This bit
is cleared when the Data Register is read by the
processor. If the Data Register is read after one or
mare characters are lost, by having new data trans-
terred inmto the register prior to processor readout, the
Lost Data bit is set in the Status Hegister. The Read
operation continues until the end of sector is
reached.

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet {Continued}
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On Disk Write operations the Data Request is acti-
- ~ted when the Data Register transfers its contents

the Data Shift Register, and requires a new data
byte. It is reset when the Data Register is loaded
with new data by the processor, If new data is not
lvaded at the time the next serial byte is required by
the Floppy Disk, a byte of zerces is written on the
diskette and the Lost Data bit is set in the Status
Register.

The Lost Data bit and certain other bits in the Status
Register will activate the interrupt request {INTRQ).
The interrupt line is also activated with normal com-
pletion or abnormal termination of all controller
operations, The INTRQ signal remains active until
reset by reading the Status Register to the processor
or by the loading of the Command Register. In addi-
tion, the INTRQ is generated if a Force Interrupt
command condition is met.

FLOPPY DISK INTERFACE

The Floppy Disk interface consists of head position-
ing controls, wtite gate controls, and data transfers.
The Clock [CLK} input is normally a free-running
2 MHz 1% when in the double density mode and
1 MHz +1% when in the single density mode. How-
ever when using a mini-floppy, the CLK is normally
1 MHz when in double density mode and 1/2 MHz
whran in the single density mode.

HEAD POSITIONING

Four commands cause positioning of the Read-Write
head isee Command Section). The period of each
positioning step is specified by the r field in bits 1
«and 0 of the command word. After the last direc-
tional step an additiona! 10 milliseconds of head
settling time takes place. The four programmabie
stepping rates are tabulated below.

The rates (shown in Table 1} can be applied to a
Step-Direction Motor through the device interface.

Step — A 2 us pulse is provided as an output to
the drive. For every step pulse issued, the drive
moves one track location in a direction determined by
the direction output.

Direction (DIRC) — The Direction signal is active
high when stepping in and low when stepping out,
The Direction signat is valid 12 us before the first
stepping pulse is generated.

When a Seek, Step or Restore command js exe-
cuted an optional verification of Read-Write head
position can be performed by setting bit 2 in the
e~mmand word to a logic 1. The verification opera-

404070

tion hegins at the and of the 10 millisecond settling
time after the head is loaded against the media. The
track number from the first encountered ID Field is
compared against the contents of the Track Register.
If the track numbers compare and the ID Field Cyclic
Redundancy Check {CRC} is correct, the verify
operation is complete. H track comparison is not
made but the CRC checks, an interrupt is generated,
the Seek Error status {Bit 4} is set and the Busy
status bit is preset.

TABLE 1
STEPPING RATES

CLK | 2 MHz | 1 MHz T MHz [t/2 MHz| 2 MHz
DDEN 0 1 0 1

R1ROJTEST = 1| TEST=1|TEST = 1|TEST =1 [TEST =~ 0| TEST =0

1 MHz

Approx.| Approx.
400 us | BOQ us

90 3 ms I ms 6 ms 6 ms
o1 6 ms 6 ms 12 ms 12 ms

1 0] 10ms 10 ms 20 ms 20ms

1 1] 20ms 20 ms 40 ms 40 ms

The Head Load {HDL) output controls the movement
of the read/write head against the disk for data
recording or retrieval. It is activated at the beginning
of a Read, Write (E Flag On) or Verify Operation, or
a Seek or Step operation with the head load bit, h, a
logic one, and remains activated until the third index
pulse following the last operation which uses the read/
write head. Reading or Writing does not occur until
a minimum of 10 msec delay after the HDL signal is
made active. If executing the type 2 commands with
the E flag off, there is no 10 msec delay and the
head is assumed to be engaged. The delay is deter-
mined by sampling of the Head Load Timing {HLT)
input every 10 msec. A high logic state input,
generated from the Head Load output transition and
delayed externally, identifies engagement of the head
against the disk. In the Seek and Step commands,
the head is loaded at the start of the command
execution when the h bit is a logic one. In a verify
command the head is loaded after stepping to the
destination track on the disk whenever the h bit is a
logic zero.

DISK READ OPERATION

The normal sector length for Read or Write opera-
tions with the IBM 3740 format is 128 bytes. This
format or binary multiples of 128 bytes will be
adopted by setting a logic 1 in Bit 3 of the Read
Track and Write Track commands. Additionally, a
variable sector length feature is provided which
allows an indicator recorded in the 1D Field to control
the length of the sector. Variable sector lengths can

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet {Continued)
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be read or written in Read or Write commands
respectively by setting a logic 0 in Bit 3 of the com-
mand word. The sector length indicator specifies the
number of 16 byte groups or 18 x N, where N is
equal to 1 to 256 groups. An indicator of alt zeroes is
interpreted as 256 sixteen byte groups.

DISK WRITE OPERATION

When writing is to take place on the diskette the
Write Gate (WG) output is activated, allowing current
to flow into the Read/Write head. As a precaution to
etroneous writing the first data byte must be loaded
into the Data Register in response to a Data Request
from the FD1781 before the Write Gate signat can be
activated.

Writing is inhibited when the Write Protect input is a
logic tow, in which case any Write command is
immediately terminated, an interrupt is generated and
the Write Profect status bit is set, The Write Fault
input, when activated, signifies a writing fault condi-
tion detected in disk drive electronics such as failure
to detect write current flow when the Write Gate is
activated. On detection of this fault the FD1781
terminates thg current command, and sets the Write
Fault bit {bit 5) in the Status Word. The Write Fault
input should be made inactive when the Write Gate
output becomes inactive,

Whenever a Read or Write command is received the
FD1781 samples the Ready input. If this input is logic
low the command is not executed and an interrupt is
generated. The Seek or Step commands are per-
formed regardiess of the state of the Ready input.

COMMAND DESCRIPTION

The FD1781 will accept and execute eleven com-
mands. Command words should only be loaded in
the Command Register when the Busy status bit is
off (Status bit 0). The one exception is the Force
Interrupt command. Whenever a ‘command is being
executed, the Busy status bit is set. When a com-
mand is completed, an interrupt is generated and the
Busy status bit is reset. The Status Register indicates
whether the completed command encountered an
errot or was fault free. For ease of discussion, com-
mands are divided inta four types, Commands and
types are summarized in Table 2.

TYPE | COMMANDS

The Type | Commands include the Restore, Seek,

Step, Step-In, and Step-Out commands, Each of the

Type 1 Commands contain a rate field {r,r,}, which

determines the stepping motor rate as defined in
- Table 1, page four.

TABLE 2
COMMAND SUMMARY
BiTS
TYPE COMMAND 7654 3 2 1 0
I Restore 0000 h V rn 1
| Seek 0001 h V r 1
{ Step 00 1T u h V r
{ Step In 010u h V 1 r
| Step Out 0t 1Tu h V
It Read Command 100 m b E O 0
H Write Command 10 1 m b €& a, a
" Read Address 1100 0 1 0 0
it Read Track 1110 0 t 0 ¥
In Write Track 11T11 0 1 0 O
v Force lnterrupt - 11 01 1, I, I g
TABLE 3
FLAG SUMMARY
TYPE !
h = Head Load Flag {Bit 3}
h = 1, Load head gt beginhing
h = 0, Do not load head at beginning

V = Verity flag (8it 2)

v 1, Verify on last track
V = 0, No verify

', = Stepping motor rate {Bits 1-0}

(LI,

Refer to Table 1 for rate summary
u = Update flag (Bit 4}

u = 1, Update Track register
u = 0, No update
TABLE 4
FLAG SUMMARY
TYPE Il

m = Multiple Record flag (Bit 4)

m = {), Single Record
m = 1, Multiple Records

b = Biock length flag {Bit 3}

= 1, IBM format {128 to 1024 bytes}
= 0, Non-IBM format (16 to 4096 bytes)

a,8, = Data Address Mark (Bits 1-0)
a.a, = 00, FB {Data Mark)

8,8, = 01, FA {User defined)
a,3, = 10, F9 {User defined]
a,a, = 11, F8 (Deleted Data Mark)

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet {Cantinued)
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TABLE S The Step, Step-in, and Step-Out commands contain
FLAG SUMMARY an Update flag {U}). When U = 1, the track register
is updated by one for each step. When U = 0, the
PE il track register is not updated.

s = Synchronize flag {Bit O}

RESTORE

% = 0, Synchronize to AM o ISEEK TRACK 0}

§_=_1. Do Not Synchronize to AM Upon receipt of this command the Track 00 (TROOD)

TYPE IV input is sampled. I TROO is active low indicating the

li = Interrupt Condition flags (Bits 3-0) Heafj—Wrife head is po‘sitioned over track 0, the Trac_k
Register is loaded with zeroes and an interrupt is

10 = 1, Not Ready to Ready Transﬂfqn generated.  TROD is not active low, stepping pulses
1 = 1, Ready to Not Ready Transition {pins 15 to 1B} at a rate specified by the r,ryr field are
12 = 1, index Pulse issued until the TROO input is activated. At this time
13 = 1, immediate interrupt the TR is loaded with zeroes and an interrupt is

E = Enable HLD and 10 msec Delay generated. If the TROO input does not go active low

after 255 stepping pulses, the FD1781 terminates

] . :
1. Enable HLD, HLT and 10 msec Delay operation, interrupts, and sets the Seek error status

0. Head is assumed Engaged and there is no
10 msec Delay

E =
E:

The Type 1 Commands contain a head load flag (h)

Mt

which determines if the head is to be loaded at the o o .
beginning of the command. If h = 1. the head is RN

loaded at the beginning of the command {HLD output Tres

is made active}, If h = 0, HLD is deactivated. Once |\ 2::‘821‘;;;0:;3:;&‘:::'MJ

the head is loaded, the head will remain engaged @ = L———

until the FD1781 receives a command that specifically

disengages the head. If the FD1781 does not receive o, _

any commands after two revolutions of the disk, the S~ }N,,
k-4 will be autormatically disengaged (HLD made s

i dvel. The Head Load Timing Input is sampled 700 [ )

after a 10 ms delay, when reading or writing on the
disk is to occur.

T

The Type | Commands also contain a verification (V)
flag which determines if a verification operation is to
take place on the destination track. If V = 1, a verifi-
cation is performed, if V = 0, no verification is
performed.

WEs sEt .
DIREC TIOW ’ : '1
e AESLT ;
- VHAET Tty -

s

During verification, the head is loaded and after an
internal 10 ms delay, the HLT input is sampled.
When HLT is active (logic true), the first encountered
{D field is read off the disk. The track address of the
iD field is then compared to the Track Register; if
there is a match and a valid ID CRC, the verifica-
tion is complete, an interrupt is generated and the
Busy status bit is reset. if there is not a match but
there is valid ID CRC, an interrupt is generated, the
Seek Error status bit {Status bit 4) is set and the
Busy status bit is reset. [f there is a match but not a
valid CRC, the CRC error status bit is set (Status
bit 3), and the next encountered 1D field is read from
the disk for the verification operation. H an 1D field
with a valid CRC cannot be found after two revolu-
tions of the disk, the FD1781 terminates the opera-

tion and sends an interrupt, {(INTRQ). FIG. 4. TYPE | COMMAND FLOW

5
1L EIRAMAK
”
STF

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet (Continued)
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bit. Note that the Restore command is executed
when MR goes from an active to an inactive state, A
verification operation takes place if the V flag is set.
The h bit allows the head to be loaded at the start of
command.

SEEK

This command assumnaes that the Track Register con-
tains the track number of the current position of the
Read-Write head and the Data Register contains the
desired track number. The FD1781 will update the
Track register and issue stepping puises in the
appropriate direction until the contents of the Track
register are equal to the contents of the data register
{the desired track location}, A verification operation
takes place if the V ftag is on. The h bit allows the
head to be loaded at the start of the command. An
interrupt .is generated at the completion of the

command,
[ A
: | DR 70 DSA

@1

SE DIRECTION ]

TRACK O NG
DIRECTION

ONE STEP PLILSE |
DELAY ALCORHNG
TR AT FIELD

—7

FtG. 6. TYPE § COMMAND FLOW

STEP

Upon receipt of this command, the FD178B1 issues
one stepping pulse to the disk drive. The stepping
motor direction is the same as in the previous step
command. After a delay determined by the r,1, fisld,
a verification takes place if the V flag is on. if the u
flag is on, the TR Is updated. The h bit allows the
head to be loaded at the start of the command. An
interrupt is generated at the completion of the
command,

STEP-IN

Upon receipt of this command, the FD1781 issues
one stepping pulse in the direction towards track 76.
if the u flag is on, the Track Register is incremented
by one. After a delay determined by the r,r, field, a
verification takes place if the V flag is on. The h bit
allows the head to be loaded at the start of the com-
mand. An interrupt is generated at the completion of
the command.

NG
e INTRE PESET BUSY

res INTRE, RESET BUSY
SET SEEK TAROR

103 AM BEEN
DETECTEDR

SET TES
el CRC
EAROA
TR - TRACK
AOORESS OF D -
FIEL T
3

INTHO INTRD AESET Buiy
RESET mUSY SET SFEX EMAQA

HOSE 1 TEET N THERE 1S WY WOME OFLAY

o FTET 3 AR 1 201 MUy THIS 15 & X MS OF AT

FIG. 6. TYPE | COMMAND FLOW
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STEP-OUT

Upon receipt of this command, the FD1781 issues

e stepping pulse in the direction towards track 0, If
wie u flag is on, the TR is decremented by one. After
a delay determined by the r,r, field, a wverification
takes place if the V flag is on. The h bit aliows the
head to be ipaded at the start of the command. An
interrupt is generateg at the completion of the
commandg.

TYPE I} COMMANDS

The Type 1l Commands include the Read Sector {s)
and Write Sector {s) commands. Prior to loading the
Type 1l Command into the Command Register, the
computer must load the Sector Register with the
desired sector number. Upon receipt of the Type I
Command, the busy status Bit is set. If the E flag =
1 (this is the normal case) HLD is made active and
HLT is sampled after a 10 msec delay. If the E flag is
0. the head is assumed to be engaged and there is
no 10 msec delay. The ID field and Data Field format
are shown below:

When an 1D field is located on the disk, the FD1781
compares the Track Number of the ID field with the
Track Register. If there is not a match, the next
encountered I field is read and a comparison is
again made. If there was a match, the Sector
Number of the ID field is compared with the Sector

gister. If there is not a Sector match, the next
encountered 1D field is read off the disk and com-
parisons again made. i the 1D field CRC is correct,
the data field is then located and will be either
written into, or read from depending upon the com-
mand. The FD1781 must find an 1D field with a Track
number, Sector number, and CRC within two revolu-
tions of the disk; otherwise, the Record not found
status bit is set {Status bit 3) and the command is
terminated with an interrupt.

Each of the Type I Commands contain a {b} flag
which in conjuncticn with the sector length field
contents of the |D determines the length {number of
characters) of the Data field.

For IBM 3740 compatibility, the b flag should equal
1. The numbers of bytes in the data fieid {sector) is

404070

Forb = 1
Sector Length Number of Bytes
Field (hex) in Sector {decimal)
00 128
0 256
02 512
03 1024

When the b flag equals zero, the sector lergth
field (n) multiplied by 16 determines the number of
bytes in the sector or data field as shown below:

Ferb = 0

Sector Length Number of Bytes

Field {hex} in Sector {decimall

01 16
02 32
03 48
04 64
L ] »

FF 4080
00 4096

Each of the Type Il Commands also contain a {m}
flag which determines if multiple records (sectors) are
to be read or written, depending upon the command,
If m = 0 a singte sector is read or written and an
interrupt is generated at the completion of the com-
mand. If m = 1, multiple records are read or written
with the sector register internally updated so that an
address verification can occur on the next record.
The FD1781 will continue to read or write multiple
records and update the sector register until the sector
register exceeds the number of sectors on the track
or until the Force Interrupt command is loaded into
the Command Register, which terminated the com-
mand and generates an interrupt.

READ COMMAND

Upon receipt of the Read command, the head is
loaded, the Busy status bit set, and when an ID field
is encountered that has the correct track number,
cotrect sector number, and correct CRC, the data
field is presented to the computer. The Data Address
Mark of the data field must be found within 28 bytes
of the corrected field; if not, the Record Not Found

then 128 x 2" where n -(,1,2.3, status bit is set and the operation iz terminated.
ID | TRACK SECTOR | SECTOR |CRC I CRC DATA
GAP | AM | NUMBER | ZEROS |[NUMBER [LENGTH | 1 | 2 [GAP| AM | DATA FIELD| 1 2
ID FIELD DATA FIELD
IDAM = 1D Address Mark DATA {FE},; CLK (C7) g
Data AM = Data Address Mark - DATA {FB. F9, FA, or FB)Y, CLK - 1CTl,

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet {Continued]
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Atets
ena it
SE1BUSY RELET DRD 4OST
(34 T4 MECDAD MO FOLND &
S1aHU% NITS b NTRG
~ T

o

R

et T o iy 1 W 1D s DL
w TPET 1 amin s 1My The% 15 L MG AT

FIG. 7. TYPE 1! COMMAND

When the first character or byte of the data field has
been shifted through the DSR, it is transferred to
the DR, and DRQ is generated. When the next byte
is accumulated in the DSR, it is transferred to the
DR and another DR is generated. If the Computer
has not read the previous contents of the DR before
a new character is transferred that character is lost
and the Lost Data Status bit is set. This sequence
continues until the complete data field has been
inputted to the computer. {f there is a CRC error at
the end of the data field, the CRC error status bit is
set, and the command is terminated {even if it is a
muitiple record command).

At the end of the Read operation, the type of Data
Address Mark encountered in the data field is
recorded in the Status Register (Bits 5 and 6} as
shown below:

STATUS STATUS

BIT 5 BIT6 DATA 1 DATA2 DATA 3
0 0 0 0 0
0 1 0 0 1
1 0 0 1 0
1 1 0 1 1

Yes WTRG RESET RISy
SFT RECORNG ROT FDUND

1 INOEN HOLES
PASEED

Ll

OO

TR - TAACK

ADDRESS OF 10

FIELD
:

SR s SECTON

ACDRESS OF 40

fELD
3

¥ES

COMPUTE LENGTH EAQM B FLAG

BRING IN SECTDR LENGTH FIFLD
ETOM LEMGTH 1M INTERNAL REGHSTEA

ST ORI rES
STATIG FRACA T

FIG. B. TYPE Il COMMAND

WRITE COMMAND

Upon receipt of the Write command, the head is
doaded (HLD activel and the Busy status bit is set.
When an ID field is encountered that has the correct
track number, correct sector number, end correct
CRC, s DRQ is generated. The FD1781 counts off
11 bytes from the CRC field and the Write Gate
{WG! output is made active if the DRQ is serviced
(i.,e., the DR has been loaded by the computer), if
DRQ has not been serviced, the command is
terminated and the Lost Data status bit is set. If the
DRQ has been serviced, the WG is made active and
six hytes of zeros are then written on the disk. At
this time the Dats Address Mark is then written on
the disk as determined by the a'a® field of the com-
mand as shown below:

a  a° DATA 1 DATA 2 DATA 3
0o 0 0 0 0

0 1 0 0 1

1 0 0 1 0

i 1 0 1 1

Figure 7-4 — Western Digital FD 1787 Floppy Disk Formatter/Controlter Data Sheet {Continued)
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The FD1781 then writes the data field and generates
DRQ's to the computer, If the DRQ is not serviced in
time for continuous writing the Lost Data Status Bit
is set and a byte of zeros is written on the disk. The
cornmand is not terminated. After the last data byte
has been written on the disk, the two-byte CRC is
computed internally and written on the disk followed
by one byte gap of logic ones. The WG output is
then deactivated. :

TYPE Il COMMANDS
READ ADDRESS

Upon receipt of the Read Address command, the
head is loaded and the Busy Status Bit is set. The
next encountered D field is then read in from the
disk, and the six data bytes of the ID field are
assembled and transferred to the DR, and a DRQ is
generated for each byte, The six bytes of the ID field
are shown below:

TRACK SECTOR | SECTOR CRCICRC
ADDR |[ZEROS|ADDRESS | LENGTH | 1 2

1 2 3 4 5 6

404070

[ DELAY 2 HYTES OF GaP l
[ SET DRQ

23
DR BEEN
LOADED BY

| DELAY B BYTES OF GAP
COMPUTER
DR M

NO INTRQ. RESET BUSY
SET DATA
?

r DELAY + BYTE OF GAP I

TURN ON WG b WRITE
& BYTES DF ZEROS

i

WHRITE DATA aM
ACCORDING TO Al AD Flkt D
Qr WaiTe COMMant

| DR T D5R SEY DAQ I
|

t

[ WHRITE HYTE TD 168 |

SE1 DATA

NO LOST o
WRITE §YTE
OF JERDS

HAWVE
WO ALL BYTES TES
e AEEM WRITTEN e e |
7
I WRITE CRAC |

| WHRITE | BYTE OF QNES ]

i

| TURN OFF wi, J

FIG. 10. TYPE I COMMAND

Although the CRC characters are transferred to the
camputer, the FD1781 checks for validity and the
CRC error status bit is set if there is a CRC error.
The Sector Address of the ID field is written into the
sector register. At the end of the operation an inter-
rupt is generaied and the Busy Status is reset.

Figura 7-4 — Waestern Digital FD1781 Floppy Disk Formatter/Controller Data Sheet {Continued)
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READ TRACK

Upon receipt of the Read Track command, the head
is loaded and the Busy Status bit is set. Reading
starts with the leading edge of the first encountered
tndex mark and continues untit the next index pulse.
As each byte is assembled it is transferred to the
Data Register and the Data Request is generated for
each byte. No CRC checking is performed. Gaps are
included in the input data stream. If bit 0 {S) of the
command is a 0, the accumulation of bytes is
synchronized to each Address Mark encountered.
Upon completion of the command, the interrupt is
activated.
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FIG, 11. TYPE HI COMMAND WRITE TRACK

WRITE TRACK

Upon receipt of the Write Track command, the head
is loaded and the Busy Status bit is set. Writing
starts with the leading edge of the first encountered
index pulse and continues until the next index pulse,
at which time the interrupt is activated. The Data
Request is activated immediately upon receiving the
command, but writing will not start until after the
first byte has been loaded into the Data Register. If
the DR has not been loaded by the time the index
pulse is encountered the operation is terminated
making the device Not Busy, the Lost Data Status
Bit is set, and the interrupt is activated. If a byte is
not present in the DR when needed, a byte of zeros
is substituted, Address Marks and CRC characters
are written on the disk by detecting certain data byte
patterns in the outgoing data stream as shown in the
table below. The CRC generator is initialized when
any data byte from F8 to FE is about to be
transferred from the DR to the DSR,

CONTROL BYTES FOR INITIALIZATION

DATA
PATTERN INTERPRETATION CLOCK MARK*
{HEX) {HEX)
F? Write CRC Char. FF
F8 Data Addr. Mark c7
F3 Data Addr. Mark c?
FA Data Addr. Mark c?
FB Data Addr. Mark C7
FC Index Addr. Mark D7
FD Spare
FE 1D Addr. Mark or
*Single density only
DATA DATA DATA TYPE OF

ADDRESS MARK

Deleted Data mark

Data Mark {user defined)
Data Mark {user defined}
Data Mark

Index Address Mark
Undefined

ID Address Mark
Undetined

—_— k- DO D |
R Py o (X
PR o R . R o, W B . T [N

Figure 7-4 — Western Digital FD1781 Fioppy Disk Formatter/Controller Data Sheet {Continued}
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L]

FG.

T"PE v COMMAND
FORCE INTERRUPT
This command can be lcaded into the command

register at any time. If there is a current command
under execution {Bugy Status Bit set), the command

404070

will be terminated and an interrupt will be generated
when the condition specified in the |, through |, field
is detected. The interrupt conditions are shown
below:

| Not-Ready-To-Ready Transition
I Ready-To-Not-Ready Transition
1, Every Index Pulse

I immediate Interrupt

L]

LI B B |

NOTE: If I,-l, = 0, there is nc interrupt generated
but the current command is terminated and
busy is reset.

STATUS DESCRIPTION

Upon receipt of any command, except the Force
Interrupt command, the Busy Status bit is set and
the rest of the status bits are updated or cleared for
the new command. If the Force Interrupt Command
is raceived when there is a current command under
execution, the Busy status bit is reset, and the rest
of the status bits are unchanged. If the Force Inter-
rupt command is received when there is not a cur-
rent command under execution, the Busy Status bit
is reset and the rest of the status bits are updated or
cleared. In this case, Status reflects the Type |
commands.

The format of the Status Register is shown below:

(8ITS)
7 |6 | 5 |4 | 31211 |0
s7 | s6 | 55 | 54 | s3 | s2 | s1 | s0

Status varies according to the type of command
executed as shown in Table 6.

TABLE 6
STATUS REGISTER SUMMARY
ALL TYPE | READ READ WRITE

BIT| COMMANDS | ADDRESS READ TRACK |  WRITE |  TRACK
S7 [NOT READY  |NOT READY  {NOT READY |NOT READY | NOT READY [ NOT READY
S6 WRITE 0 RECORD TYPE 0 WRITE WRITE

PROTECT PROTECT PROTECT
S5 [HEAD 0 RECORD TYPE 0 WRITE FAULT | WRITE FAULT

ENGAGED
S4 {SEEK ERROR  |ID NOT FOUND [RECORD NOT 0 RECORD NOT 0

FOUND FOUND

S3 |[CRC ERROR  |CRC ERROR  [CRC ERROR 0 CRC ERROR 0
S2 |[TRACK 0 LOST DATA  {LOST DATA |LOST DATA | LOST DATA | LOST DATA
S1 INDEX  |DRQ DRQ DRQ DRQ DRQ
S0 [BUSY BUSY BUSY BUSY BUSY BUSY

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet (Continued)
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STATUS FOR TYPE 1| COMMANDS

BIT NAME

57 Not Ready
S6 PROTECTED
S5 HEAD LOADED

S4 SEEK ERROR
53 CRC ERROR

S2 Track 00
S1 INDEX

50 BUSY

MEANING

This bit when set indicates the drive is not ready. When reset it indicates that the drive
is ready. This bit is an inverted copy of the Ready input and logically ‘ored” with MR.

When set, indicates Write Protect is activated. This bit is an inverted copy of WRPT
input.

When set, it indicates the head is loaded and engaged. This bit is a logical “and” of
HLD and HLT signals.

When set, the desired track was not verified. This bit is reset to 0 when updated.

When set, there was one or more CRC errors encountered on an unsuccessful track
verification gperation. This bit is reset to 0 when updated.

When set, indicates Read Write head is posittoned to Track 0. This bit is an inverted
copy of the TROQ input.

When set, indicates index mark detected from drive. This bit is an inverted copy of the
IP input.

When set command is in progress. When reset no command is in progress.

STATUS BITS FOR TYPE It AND il COMMANDS

BIT NAME

57 Not Ready

56 RECORD TYPE/
WRITE PROTECT

S5 RECORD TYPE/
WRITE FAULT

S4 RECORD NOT
FOUND

S3 CRC ERROR
52 LOST DATA

51 DATA REQUEST

50 BUSY

MEANING

This bit when set indicates the drive is not ready. When reset, it indicates that the drive
is ready. This bit is an inverted copy of the Ready input and ‘ored’ with MR, The Type
H and It Commands will not execute unless the drive is ready.

On Read Record: it indicates the MSB of record-type code from data field address
mark. On Read Track: Not Used. On any Write: It indicates 8 Write Protect. This bit is
reset when updated.

On Read Record: It indicates the LSB of record-type code from data field address
rmark. On Read Track: Not Used. On any Write: It indicates a Write Fault, This bit is
reset when updated.

When set, it indicates that the desifed track and sector were not found. This bit is
reset when updated.

If S4 is set, an error is found in one or more ID fields; otherwise it indicates error in
data field. This bit is reset when updated.

When set, it indicates the computer did not respond to DRQ in one byte time. This bit
is reset to zero when updated.

This bit is a copy of the DRQ output. When set, it indicates the DR is full on a Read
operation or the DR is empty on a Write operation. This bit is reset to zero when
updated.

When set, command is under execution. When reset, no command is under execution.

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controlier Data Sheet {Continued)
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FORMATTING THE DISK

lefer to section on Type I commands for flow
diagrams. )

Formatting the disk is a relatively simple task when
operating programmed /0 or when operating under
DMA control with a large amount of memory. When
operating under DMA with limited amount of
memory, formatting is a more difficult task. This is
because gaps as well as data must be provided at the
computer interface.

Formatting the disk is accomplished by positioning
the R/W head over the desired track number and
issuing the Write Track command. Upon receipt of
the Write Track command, the FD1781 raises the
data request signal. At this point in time, the user
loads the data register with desired data to be written
on the disk. For every byte of information to be
written on the disk, a data request is generated. This
sequence continues from one index mark to the next
index mark. Normally, whatever data pattern appears
in the data register is written on the disk with a clock
mark of {FF},,. However, if the FD1781 detects a
data pattern on F7 thru FE in the data register, this is
interpreted as data address marks with missing clocks
or CRC generation. For instance, an FE pattern will
be interpreted as an ID address mark (DATA-FE,
CLK-C7} and the CRC will be initialized. An F7
pattern will generate two CRC characters, As a
consequence, the patterns F7 thru FE must not
appesar in the gaps, data fields, or ID fields. Also,
CRC’'s must he generated by a F7 pattern,

Disks may be formatted in IBM 3740 formats with
sector lengths of 128, 256, 512, or 1024 bytes, or
may be formatted in non-IBM 3740 with sectors
length of 16 to 4096 bytes in 16 byte increments.
{1BM 3740 at the present time only defines two
formats. One format with 128 bytes/sector and the
other with 256 bytes/sector. The next section deals
with the IBM 3740 format with 128 bytes/sector and
the following section details non-1BM formats,

1BM 3740 FORMATS 128 BYTES/SECTOR

Shown in Figure 13, is the IBM format with 128
bytes/sector. In order to format this format, the user
must issue the Write Track command, and load the
data register with the following values. For every
byte to be written, there is one data request.

404970

NUMBER HEX VALUE QF
QOFf BYTES BYTE WRITTEN
40 00 or FF
6 00
1 FC (Index Mark}
. 26 00 or FF
6 00
1 FE (1D Address Mark]
1 Track Number
1 0o
1 Sector Number (1 thru 1A}
1 00
1 F?7 {2 CRC's written)
1" 00 or FF
6 00
1 FB (Data Address Mark}
128 Data {IBM uses ES)
1 F7 (2 CRC's written)
| 27 00 or FF
247 00 or FF

*Write bracketed field 26 times
**Continue writing until FD1781
Approx. 247 bytes.

NON-IBM FORMATS

interrupts  out.

Non-IBM formats are verv similar to the IBM formats
except a different algorithm is used to ascertain the
sector length from the sector length byte in the ID
field. This permits a wide range of sector lengths
from 16 to 4096 bytes. Refer to Section V, Type il
Commands with b flag equal to zero. Note that F7
thru FE must not appear in the sector length byte of
the D field.

In formatting the FD1781, only two requirements
regarding GAP sizes must be met. GAP 2 li.e., the
gap between the |0 field and data field must he 17
bytes of which the last 6 bytes must be zero and that
every address mark be preceded by at least one byte
of zeros. However, it is recommended that every
GAP be at least 17 bytes long with 6 bytes of zeros.
The FD1781 does not require the index address mark
{i,e., DATA = FC, CLK = D7) and it need not be
present, .

REFERENCES:

1. IBM Diskette OEM Information GA21-3190-1
2. SAS%0Q IBM Compatibility Reference Manual —
Shugart Associates.

Figure 7-4 — Western Digital F 1781 Floppy Disk Formatter/Controller Data Sheet {Continued}
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FIG. 13. TRACK FORMAT
ELECTRICAL CHARACTERISTICS
MAXIMUM RATINGS
Vpp With Respect to Vgg {Ground) +15 to - 0.3V
Max. Voltage to Any Input With Respect to Vgg +16 to - 0.3V
Operating Temperature 0°C to 70°C

Storage Temperature
OPERATING CHARACTERISTICS (DC)

—B5°C to +126°C

Ta = 0°C 10 70°C, Vpp = +12.0V £ .6V, Vgg = OV, Vo = +5V + .25V

Vpp = 10 ma Nominal, Ve = 30 ma Nominal

SYMBOL CHARACTERISTIC MIN. | TYPE.] MAX. { UNITS | CONDITIONS
I Input Leakage 10 uA IVIN = VDD
Lo Output Leakage 10 #A  IVouT = Vpo
ViH Input High Voltage 26 v

ViL Input Low Voltage (All Inputs) 0.8 Vv

Vo Output High Voltage 28 V |lg = —100 A '
.V(‘JL Output Low Voltage 0.45 vV [lg = 1.6 mA

NOTE: Vol < .4V when interfacing with low Power Schottky parts {1, << 1 mal
“except WG, where Vg =..5 valts,

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet {Continued)
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404070
TIMING CHARACTERISTICS

Ta = 0°C to 70°C, Vpp = +12V + 8V, Vgg = OV, Vpe = +5V £ .28V

NOTE: Timings are given for 2 MHz Clock. For those timings noted, values will double when chip is
operated at 1 MHz,

READ OPERATIONS

SYMBOL CHARACTERISTIC MIN. | TYP. | MAX. | UNITS CONDITIONS
TSET Setup ADDR & CS to RE 100 nsec

THLD Hold ADDR & CS from RE 10 nsec

TRE RE Pulse Width 500 nsec (C| = 25 pf

TDRR DRQ Reset from AE 500 nsac

TIRR INTRQ Reset from RE 500 3000 nsec

TDACC Data Access from RE 3850 nsac [C| = 25 pf

TOOH Data Hold From RE 50 150 nsec |C_ = 25 pf

READ ENABLE TIMING

2
=96 uS
— |“_ ToRR
? ——— VOLT
DRQ VoL
e T|HH ———*’i
INTRQ ¢
VoL
""'THLDI"_
1
AD. AV, CS —rrrermrres ViL
—TRe -
RE VIH
~ Tgey [
DATA VALID (DAL
READ DATA
{BUFFERS TRI-STATEDI e }_._ o ,

TDACC TDOH

NOTE: 1. T8 MAY BE PERMANENTLY TIED LOW IF DESIRED,
2. FOR READ TRACK COMMAND. THIS TIME MAY BE
6* TO 16" USEC WHEN 5=0,
*TIME DOUBLES WHEN CLK-1 MHz.

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Controller Data Sheet {Continued)
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WRITE OPERATIONS

SYMBOL CHARACTERISTIC MIN. | TYP. MAX, UNITS CONDITIONS
TSET Setup ADDR & CS to WE 100 nsec
THLD Hold ADDR & CS from WE 10 nsec
TWE WE Pulse Width 350 nsec
TDRR DRO Reset from WE 500 nsec
TIRR INTRQ Reset from WE 500 3000 nsec See Note
TDS Data Setup to WE 250 nsec
TDOH Data Hold trom WE 20 nsec
WRITE ENABLE TIMING
e T us' ]
i |
DRO Vi —J _—I [—
TiAm - ]'
TR &
¥ I— [al]
ﬂ HLD
AL AL CS‘—, ]— ¥iL
!
E L, "W -
w vIe
T
—\ Topr fer H
vata valip  Bap I ;' |
WRIFL Data |
| g le- L
""f‘nu
NOTE | C'S MAY BF PERMANENTLY TIEQ LOW IF DESIAFD
7 WHEN WRITING DATA NTO SECTOR TRACK R
DATA REGISTER LISER CANNCIT AEAD THIS
RECISTEA LINTIL AT LEAST B USEC AFTER THE
ASING EDGE I T AWHEN WRITING INTO THE
COMMAND RFIUSTER STATUS IS NOT walLID
NI SOME 17 USEC TATER THESE TIMES &RE
THOLBLED WHEN 11K 1 Mty
CTHME DULRLES WP L (de 1 MAHE
INPUT DATA TIMING
]-. DFEINES TYPE ad e BEGINNING OF (0 FIELD e e
o ADDAFSS MaRk R DATA FIFLDY

NOATA vy
DN | CARE

IN'TH Vi __L
1

[ NOTE iNSTR MuUST BF FREE AUNNING AS TWINCATED AY THE in
. a0 Ko SPECHICATION ALSD FTHFRE MUST AF AT LEAST 7 INSTR
BECL FUE Y Pae SES DUAING MASTER RESET

Figure 7-4 — Western Digital F[31781 Floppy Disk Formatter/Controller Data Sheet {Continued}

Page 50




OUTPUT DATA TIMING

CEFINES 1YPE
OF ADDAESS MARK

404670

BEGINMING OF 1D FIELD

DR DATA FIELD
e e e

Yoo

AMOT £ Ce ‘ .

D7 CLOCK 'WHRITE TRACK DRLY) I ' ’ I

OOtR =+ | OBIR - o NOTE
ta SEE NOTE S AROVE
] - ‘_|.|| WHEN = 1B WG =
¢ - T PULSES

CUk - 3 wHEN DDEN = 1 & WG
FDITH g COMTAING FM CLOCK B QATA PULSESH

MISCELLANEOUS TIMING:

Yo

WHENEVER [TOEN = 0. OTSTR (5 FREERUNMING AS SHOWN

0 OTSTR IS & SEMES OF FM CLOCK

= | DTSTR BECOMES WD &S N THE

SYMBOL CHARACTERISTIC MIN. | TYP. MAX, UNITS CONDITIONS
TCD, Clock Duty 17% nsec |2 MHz + 1% See Note
TCD, Clock Duty 210 nsec
¥STP Step Pulse QOutput 2000 nsec
TDIR Dir Setup to Step 12 psec These times doubled
TMR Master Reset Pulse Width 5 usec when CLK = 1 MMz
TIP Index Pulse Width 5 usec
TWF Write Fault Pulse Width 5 usec
MISCELLANEOUS TIMING
h ] F—*.L“—l_.——qu
ot —
WE m WiH
1"’— 'wr——“i
por—Tran |
}-‘-’cvc*{
_-!‘Cir
lr-— to
i
TEP 1M I
o YO ,_]s i ;—l HILR o {f

STEF

l"mn --{‘sw}-—- {15t !— eI S AT E S AP S

N L

ML Ly
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PIN OUTS
PIN

NUMBER PIN NAME
20 POWER SUPPLIES
21
40

19 MASTER RESET

COMPUTER INTERFACE:
7-14 DATA ACCESS LINES

3 CHIP SELECT

56 REGISTER SELECT LINES

4 READ ENABLE

2 WRITE ENABLE

34 DATA REQUEST
39 INTERRUPT REQUEST
24 CLOCK
FLOPPY DISK INTERFACE:
25 ADDRESS MARK
DETECT IN
26 INPUT STROBE
27 INPUT DATA
Ky OUTPUT DATA

SYMBOL

Vss
Vee

Voo
MR

LO-DAL

AQ A1

RE

DRG

INTRQ

CLK

AMIN

INSTR
INDATA

OTDATA

FUNCTION

Ground
+ BV
+12V

A iogic low on this input resets the device and
clears the command register, The Not Ready
(Status Bit 7} is reset duwing MR ACTIVE. When
MR is brought to a logic high a Restore Com-
mand is executed, regardless of the state of the
Ready signal from the drive. '

Eight bit inverted Bidirectional bus used for trans-
tor of data, control, and status. This bus is a
raceiver enabled by WE or a transmitter ensbled
by RE.

A logle low on this input selects the chip and
enables computer communication with the device.
Thase inputs select the register to receive/transfer

data on the DAL lines under RE and WE control:
Al A0 BE. BE
0 0 Status Reg Command Reg
0 1 Track Reg Track Reg
1 0 Sector Reg Sector Reg
1 1 Data Reg Data Reg

A logic low on this input controis the placement
of data from a selected register on the DAL when
TS is low.

A logic low on this input gates_data on the DAL
into the selected register when CS is low.

This open drain output indicates that the DR con-
tains assembled data in Read operations, or the
DR is empty in Write operations. This signal is
reset when serviced by the computer through
reading or loading the DR in Read or Write opera-
tion, respectively. Use 10K pul-up resistor to +B5,
This open drain output is set at the completion or
tarmination of any operation and is reset when a
new command is loaded into the command
register, Usa 10K pull-up resistor to +5,

This input requires a free-runnhing square wave
clock for internal timing reference.

Indicates to the FD1781 that an address mark has
been detected. The FD1781 assumes the next
three data bits defines the type of address mark
encountered,

Indicates that INDATA is VALID,

The external data recovery circuits present
INDATA as an input to the FD1781, {NDATA
must be valid when INSTR is active, ses timing.
The FD1781 presents output data and is valid
when OTSTR is active.

Figure 7-4 — Western Digitai FD1781 Floppy Disk Formatter/Controller Data Sheet {Continued)

Page 52



28
23

15
16

17

18

29

33

35

36

37

2

HEAD LOAD

HEAD LOAD TIMING

STEP

DIRECTION

OQUTPUT STROBE

ADDRESS MARK OUT

TRACK GREATER
THAN 43

WRITE GATE

READY

WRITE FAULY

TRACK 00

EX PULSE

WHITE PROTECT

DOUBLE DENSITY

TEST

HLD

HLT

STEP

DIRC

OTSTR

AMOT

TGA3

WG

READY

404070

The HLD output controls the loading of the Read-
Write head against the media. The HLT input is
sampled every 10 nsec. When a logic high is
sampled on the HLT input the head is assumed to
be engaged.

Step and direction motor control. The step output
contains 3 2 usec high signal for each step and
the direction output is active high when stepping
in, active low when stepping out.

OTSTR when active indicates when the Qutput
data is valid. The leading edge of OQTSTR is
centered about the data. (See timing) OTSTR
becomes Write Data (WD} when DDER = 1.
AMOT when active informs the external data
recovery Circuits to write a unique data mark in
double density mode. AMOT is valid for three
data bits if CLK mark -- C7.

This output informs the drive that the Read-Write
head is positioned between track 44-76. This out-
put is wvalid only during Read and Write
Commands,

This output is made valid when writing is to be
performed on the diskette.

This input indicates disk readiness and is sampled
for a logic high before Read or Write commands
are performed. If Ready is low the Read or Write
operation is not performed and an interrupt is
generated. A Seek operation is performed regard-
less of the state of Ready. The Ready input
appears in inverted format as Status Register hit 7.
This input detects writing faults indications from
the drive. When WG = 1 and WF goes low the
current Write command is terminated and the
Write Fault status bit is set. The WF input should
be made inactive {high) when WG becomes
inactive,

This input informs the FD1781 that the Read-
Write head is positioned over Track 00 when a
logic low.

Input, when low for a minimum of 10 psec,
informs the FOD1781 when an index mark is
encountered on the diskette.

This input is sampled whenever a Write Com-
mand is received. A logic low terminated the
command and sets the Write Protect Status bit,
This pin selects either single or double density
operation. When DDEN = 0, double density is
selected. When DDEN = 1, single density is
selected.

This input is used for testing purposes only and
should be tied 1o + BV or left open by the user.

This is a preliminary specification with teniative device parameters and may be subject to change after final produc! characlerization is
completed. :

information furnished by Western Digital Corporation is believed 10 be accurate and relisble. However, no responsibility 15 assumed by
Western Digital Corporation for its use: nor any infringements of patents or other nghts of third parties which may result Trom its use. _No
license is granted by implication or otherwise under any patent or patent nghis of Westerr Oigital Corporation Western Digrral Corpotation
reserves the right to change said circuitry at any time without nonhce

Figure 7-4 — Western Digital FD1781 Floppy Disk Formatter/Contsoller Data Sheet (Continued )
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Tabtle 7-4 — Disk Controller

_Haceable Assemblies List

Reference Description Manufacturer Manufacturer’s Part Number Dynabyte P/N
FCA: MAIN DISK CONTROLLER DYNARYTE 800741 800741
FLAD 3200 AUXILARY CONTROLLER DYNARYTE 8200703 800703
FCAl 3010 AUXILARY CONTROLLER DYNARYTE 801900 801900
CABLE: 5100 IMISK 1/0 DYNABRYTE 800228 800228
CABLE? 5200 NISK I/0 DYNARBYTE 800247 800247
CABLE: 5010 DISK 1/0 DYNARYTE 8018462 801842
CABLE! SYSTEM DISK I/0 DYNABYTE 800893 800893
CABLE:!: SYSTEM DISK I/0 DYNARYTE 804475 804475
CARLE: B8-IN LRIVE I/0 DYNARYTE BOCAST 800855
CARBLE:! Z.23-IN DRIVE I/0 DYNABYTE 800437 800437
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