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CHAPTER 1 INTRODUCTICN

Phe Mitsubishi M28%96 Flexible Digk Drives is a half-hgight
double-side, disk drive employing a high-performance, economical,
standard 8=-inch diskette, providing the device with high
reliability and the medium with a long service life to mest
customer requirements.

-~ Main Features -~

o Half~high thickness and reduced depth as compared_ o
standard 8-inch drive, keeping high performance double-sided
double-density operations of M2894.

o Brush-less and belt-less direct-drive DC spindle motor with
no AC power supply,., for simpler maintenance.

o High quality and long life Mn-Zn read/write heads, requir;ng
less or no write precompensation, enables interchangeability
with IBM systems.

o Enhanced tracking ability of the medium surface provided by
a new type patented circular gimbal spring suspension of the

read/write heads with lower leading pressure, same as the
Mitsubishi M289%4 FDD.

o] Equipped with head load/unload mechanism, and media tap-tap
life reaching many hundreds of thousand load/unload
operations for the same Ppoint of a track. Heads are
unleaded for both sides during waiting, eliminating
unnecessary contact with medium,

o Media need not be specifically specified or designated by a
gspecial brand name. Digskette quality variation affects the
performance of the drive only negligibly,

o Reliable media interchangeability by larger window timing
and off-track margins, and full coverage of environmental
temperature and humidity ranges.

Q

Further high reliability employing control logic by LSI.
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1.1

General Description

o

The M2896 flexible disk drive is the 1 to 1.2
megabyte formatted memory capacity disk drive,
employing two magnetic heads for recording on both
gsides of the medium, at double density, thus
providing a capacity four times higher than 250
kilobytes offered by conventional single-side,
standard density drives,

The M2896 reads and writes on an 8~inch diskette,
either one or both sides, and in signle or double
density, and media-compatible with IBM diskettes
1,2 and 20 or eguivalent,

The M2896 1is plug-compatible to the Industrial
Standard interface and same options with Shugart
SA850/850R.

The M2896 provides a stabilized, soft media
contact by suing an entirely new circular g¢gimbal
spring in the mechanism for holding the magnetic
heads with lower loading pressurea. Thus,
excellent read/write operation and a long service
life are cffered. This mechanism significantly
teduces the effects of 3Jacket deformation or
variations in thickness, thereby stabilizing read
and write performance. Thus, it is unnecessary to
select a special maker's product any more.

The magnetic read/write heads core are consisted
of Mn-In ferrites, enabling a higher performance.
The slider has a thigh-precision, pinhole-free
sliding surface. The four corners and edges of
the slider are smoothly blended and finished so
that no stress is given to the medium, providing
wear resistance and thus a prelonged service life,

The M2896 head loading mechanism uses a closed-
loop electronic damping system emploving a
magnetic sensor. The magnetic heads load on the
medium surface so softly that almost no scratchin
is caused by repeated loading and unloading (tap—
tap). (Many hundreds of thousands of tap~tap

tests at the same point on the same track cause no
error on the track and adjacent tracks.)

The M28896 can be mounted in a standard 19-inch
RETMA rack as a set of parallel units.

Two M2896's can be mounted in a standard 8 inch
FOD space.
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1.2 Specifications

1L.2.1

performance specifications ({Table 1-1)

Table 1-1 Performance Specifications

Single Density

Double Density

Memory capacilty

Unformatted

Disk (%ilobytes) 800 1600
Surface {kilobytes) 400 800
Track (bvtes) 5208 10,414

Formatted (bytes/sector)®* 128 x 26 sectors 236 X 26 sectors
Disk (kilobytes) 499.2 998, 4
Surface (kilcobytes) 249.6 499.2
Track (bytes) 3328 6656

Transfer rate (kilobyts 250 500

per second)

Average latency time 83
(Milliseconds)
Access time (milliseconds})

Track to track 3

Average

91 {Including step
time of 3 milli~
seconds and sSett-
ling time}

Settling time 15
Head~loading time 35
Motor-start time 500

{milliseconds)

* example shown
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Functional Specifications {Table 1-2)

Table 1-2 Functional Specifications

§ingle Density

Double Density

Recording density (Bit perinch) 3408 6816
Magnetic flux inversion density 6816 6816
(FCI)
Encoding method M MFM
rack density {tracks per inch) 48
Number of cylinders 77
Number of tracks 154
Number of heads 2
. 360 +3%

Rotation speed (rpm) {instantaneous)
Rotation period (milliseconds) 166.7 #2%
Index 1
Media

8«inch Flexible Disk Cartridge
equivalent to IBM diskette
1,2, or 2D
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1.2.3

Physical Specification (Table 1-3}

Table 1-3 Physical Specifications

DC power requirements
+*5 Vv
+12 V

+5 ¥ + 5%, 0.8 A typical

+24 Vv + 10%, 0.8 A typical

Qperating environmental
conditions

Ambient termperature

Relative humidity

Vibration

Non-operating environmental
conditions

Amhient temperature
Relative humidity

Vibration

0 o © o
41 ¥ to 109 (5 C to 43 )

20% to B80%
temperatue:

{Maximum wekt bulb
840F (290C) )

0.25 g (10 to 100 Hz)

0 o} o Q
-14 F to 122 P (=10 C tc 31 C)
20% to 80% (Without condensation)

2 g (10 to 100 Hz)

Heat dissipation

79 BTU/hour typical (23 watts)

Physical dimensions

{Except Eor front panel)

Physical dimensions
Height
width

Depth

{Excpet for front panel)
2.25 inches (57 mm)
8.55 inches (217 mm)

12.40 inches {315 mm)

Front panel dimensions

2.25 x 8.5% x 0.39 inches (57 % 2.7
x 10 mm)

Weight

7.8 lbs (3.5 kg)
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1.2.4 Reliability Specifications (Table 1-4)

Table 1-4 Reliability Specifications

MTRF 10,000 PCH or more (Note 1)
MTTR 30 minutes
Unit life 5 years or 20,000 energized hours,

whichever comes first

Media life

Rotational life 1.5 x 106 pass/track or more

Tap~tap 105 or more on the same spot of a track
Error rate

Soft read error 10_9 bit (Note 2)

Hard read error lﬂ~12 bit

Seek error 10-6 geek

Note 1) PCH: Power On Hours

Note 2) With two retries
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CHAPTER 2 OPERATION OF MAJOR COMPONENTS

System Operation

The M2896 Flexible Disk Drive consists of a mechanism
to rotate the medium, two read/write heads, an actuator
to position the read/write heads on tracks, a solepoid
to load and unload the read/write heads on the medium,
and electronic circuits to drive these components.

The rotation mechanism rotates a medium at 360 rpm,
The medium is inserted in the drive and is clamped by
the collet and spindle connected to the direct-drive DC
motor, The positioning actuator positions the
read/write heads to the desired track on the medium to
perform a read or write operation. The heads are
unloaded for both sides of the medium during non-
perations.

Electronic Circuits
The c¢ircuits to drive all mechanisms in the disk drive

are mounted on a printed-circuiv board, The circuits
on the printed-circuit board include:

o Line driver and receiver, sending and receiving
signals to and from the host system;

Te) Drive slection circuit;

o Index detection circuit;

o) Head-positioning actuator drive circuit:

o Head-loading solenoid drive circuit:

o Read/write circuit;

o Write protect circuit;

Q Track 00 detection circuit;

o Drive ready detection circuit:;

o Head selection circuit;

o] In use, door lock cirucit, and panel indicator LED

drive circuit.

The spindle OC motor is driven by a control circuit on
another printed-circuit bhoard attached to the motor.
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| READ/WRITE HEAD 1
READ .
READ/WRITE HEAD 0 |
LOGIC 2 |
lr .
y
WRITE GATE - WRITE PROTECT
WRITE " _E
WRITE DATA -1 LooIC .
WRITE PROTECT « i
SIDE SELECT  —
INUSE LED — | conrsoL
HEAD LOAD — | Loaic
STEP -
DIRECTION SELECT
DRIVE S8ELECT —
TRACK 00 -
INDEX - INDEX DETECTOR | 1 STEPPER
READY - INDEX LED j fil\ MOTOR
ALTERNATE (< iy
1/0 LINE & ity
TWQ SIDED - 72
DISK CHANGE  «~

Figure 2«1 M2896 Functional View
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Rotation Mechanism

The disk is rotated via the spindle at a speed of 360
rpm by a DC direct-drive brushless motor.

Positioning Mechanism

The read/write head is positioned as follows: The head
carriage assembly is connected to a steel band hooked
on the capstan on the 4-phase PM-type stepping motor.
The capstan is located near the spindle, and a 3.60
turn of the stepping motor moves the read/write head a
distance of one track to the specified direction.

Read/Write HRead

The head incorporates three ferrite head cores; erase
head c¢ores for erasing the space between the tracks
{tunnel erase) are arranged at both sides of the
read/write core. Both of the two facing heads,

interposed with a disk, are moved by the head~loading
solencid and load on, or contact, the disk.

Each head 1is wmounted on an adequately compliant,
¢ircular gimbal spring so that they correctly follow
the track to maximize the signal reproduction from the
disk. This surface tracking of the circular gimbal
head minimizes stress on the disk surface and

contributes to an improved diskette service life, with
lower loading pressure.
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CHAPTER 3 ELECTRICAL INTERFACE

There are two electrical interfaces: signal interface and vower
interface.

The signal interface transmits and receives control signals and
read/write data to and from the M2896 or the host system through
the J1/Pl connector.

The DC power interface feeds power, via the J5/P5 connector, Lo
the electronic circuits {a printed-circuit board) and to the
stepping motor that drives the mechanism for positioning the
read/write heads, door-lock magnet and the spindle motor.

The signals and pin arrangement of these two types of interfaces
are shown in Tables 3-1 and 3-2,

Table 3-1 DC Power Connector Pin Arrangement (J5/PS)

Power Veoltage Pin Numbey
+23 vV DC 1
+24 V GND (Return) 2
DC GND 3
{Not Used) 4
+5 V DC S

+5 V GND (Return) 6
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Table 3-2 Signal Connector Pin Arrangement (J1/Pl)

Signal Name Signal Pin _Ground Return Option
Number Pin Number
ALTERNATE 1/0 2 . ~WRITE CURRENT SWITCH
ALTERNATE I/0 4 3
ALTERNATE 1/0 6 )
ALTERNATE I/0 8 7 -TRUE READY
ALTERNATE 1/0 10 9 -TWO~-SIDED
ALTERNATE I/0 12 11 -DISK CHANGE
-S1IDE SELECT 14 13
ALTERNATE 1/0 16 15 -IN USE
ALTERNATE 1/0 18 17 ~HEAD LOAD/ (MOTOR START)
-INDEX 20 19
~READY 22 21
{(NOT USED) 24 23
-~DRIVE SELECT 1 26 25
=DRIVE SELECT 2 28 27
-DRIVE SELECT 3 30 | 29
-DRIVE SELECT 4 32 31
=DIRECTION
SELECT 34 33
~STEP 36 35
=WRITE DATA 38 37
~WRITE GATE 40 39
-TRACK 00 42 41
~WRITE PROTECT 44 43
~READ DATA 46 45
(NOT USED) 48 47

(NOT USED) 50 49
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3.1

Signal Interface

The signal interface is classified into control signals
and data signals. These interface signal lines are all
at  TTL lavels, The signal level meaning and
characteristics are as follows:

(o} True = Logical "0" = VL 0 V to +0.4 V
Iin 40 maA maximum

ts) False = Logical “1" = VB + 2.5 V to +5.25 V
Iin 0 mA

O Input impedance = 130 Ohms

Cabling method and input line termination

The M2896 cable connection uses a daisy chain systenm.
Ribbon cables or twisted-pair cables are connectead with
multiple connectors, enabling a maximum of 4 drives to
be connected.

These drives are controlied in a multiplex system using
drive select lines so that any one drive can be
accessed.

Fig. 3-1 shows the cabling method and input 1line
termination.

The M2896 input signal lines must be terminated in a
maximum of 8 lines, if alternate input is included,
axcept for the drive select lines. In order to ¢perate
the drive correctly, the termination must be at the
dive connected to the end of the interface cable
farthest from the hest system,

The M2896 allows a detachable resistor module to be
mounted on its printed-circuit board to terminate these
input signal lines.

The drive is delivered from the factor with a resistor
module on the printed-circuit board. This terminator
resistor must be remcoved from all the drives except the
one that connects te the end of the interface cable.

The termination may be ended at the outside, Te do
so, connect the input signal lines to 150~ohm, 1/4-wat®:
resistors, and tie the other lead to +5 ¥ DC, In this
external termination method, the resistoer must be
mounted near the drive connected to the end of the
cable. When the cable end connector is open, terminate
with this connector.
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(DRIVE SELECT)

RIBAON OR TWISTED~PAIR CABLE

3 m MAX |

A r————

I =223
HOST SYSTEM JERMINATOR

1
H
1
i
i
! 1
i
|

: N
SIONAL ) \ \
—

L L

FDD NO.1 FDD NO.:2 FDD NO.:1 FhD NO. ¢

] ] ]

DC POWER

Fig. 3-1 Cabling Method (Schematic Diagram)

Line driver and line receiver

The recommended interface circuit for the line driver

and line receiver in the host system and the drives are
shown in Fig., 3~2.

The preferred 1line receiver circuit is a Schmitt
trigger circuit having a hysteresis characteristic at
switching level in order to improve anti-noise
properties in the interface line,
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HOST SYSTEM SECTION

SNT7438N EQUIVALENT

5V
é 500 1/4W

+

|

—>

1300 1/4W

SN7414N
EQUIVALENT CR

SN74LS14 EQUIVALENT

—r— i —

oy SNT414N EQUIVALENT

+5V OR SN74LS14N EQUIVALENT

_.__._.._._GMIL.___..__

SN7438N EQUIVALENT

¥

Fig. 3-2 Interface Circuit Recommended for Line

Driver and Line Receiver
Input signal lines
The M2896 has 12 input "signal lines., Of these, 9 lines

are standard and 3 lines are options in acccrdance with
customer reguirements.

There are two types of input signals; one is
multiplesed in a multi-drive system and the other
performs a multviplex operation.

The multiplex coperating signals are:

o Drive select 1
Q Drive select 2
(o} Drive select 3
o] Drive select 4

(1) Drive select 1 to 4

When these drive select lines are at the logical
"0" level, a multiplexed input/output line becomes
active to enable the read/write operation. These
4 seperate input signal lines, drive select 1 to
4, are provided ¢to make it feasible to drive
connect 4 drives to one system and multiplex them
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{2}

{3

to one ancther. Traces DS1l, DS2, DS3 and DS4 on
the M2896 printed-circuit board are used to
determine the drive select lLine to which the
individual drives should correspond to Dbecome
active, These changes of trace connections are
made through jumpers. The jumpers are set to DSl
at factory shipment and sO must be changed to
other lines as required.

Side selact

Phis interface line is used to select, which disk
sur face of the diskette should be read or written.
When this line is logical "1®, the head at Side 0
is selected. A line at legical "0" selects the
head at Side 1.

When the polarity of the side select signal 1is
reversed, the read/write operation must be delayed
100 us before execution. When a write operation
is completed, the side select signal polarity
reversal must be delayed 720 us. The reason for
this is as follows: The head uses a tunnel erase
system and therefore the c¢ore gaps physically
disagree between those in the read/write head and
erase head, This, in turn, causes a timing
difference between the areas at the data writing
operation and erasing operation on the disk
surface, This is corrected within the M2898 by
delaying the erage current cutoff for several
hundred microseconds., S$So, during this delay time,
the head select must not be raversed.

Direction select

When step signal pulses are given, this interface
line signal c¢ontreols the direction, inward or
outward, in which the read/write head moves.

When this signal is logical *1", the read/write
head moves toward the outside of the disk.

Logical "0" moves the head in the reverse
direction,

In the jumper select option, this interface line
can time-share two operations: direction select
during a track access operation and side select
during a read/write operation.

The line then becomes effective as side select
signal 14 ms after the track access operation is

completed (after the last step Signal pulse has
been sent),
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(4}

This option is described in detail in section
6.10'

The direction select line must be reversed 1 us or
more before the leading edge of the first step
pulse, It must be reversed again 25 us or more
after the leading edge of the last step pulse.

Step

This interface line is a pulse signal toc move the
read/write head 1in the direction defined by the
direction select line.

Bach time a signal pulse is given to the step
line, the read/write head moves by one track.

This line normally maintains a logical "1 level;
the step operation starts from the leading edge of
a negative-going pulse (reversal from logical "1"
to logical "0").
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{5)

(6)

Write gate

At logical ™"0", this interface line makes the
write driver active, and the data given to the
write data line is written on the disk surface
that has been side-selected. At logical "l1", the
line makes the write driver inactive to enable the
read data logic. The verified read data, however,
are not obtained during 590 us (MIN,) after the
write gate becomes inactive.

Refer to section 4, Pig. 4-4 for the timing,
Write data

This interface line receives data to be written on
the diskette. This line, normally at logical "1%,
reverses the write current at the leading edge
(teversal from logical "1" to logical "0") of the

data pulse (negative~going pulse) and writes data
bits,.

This line 1is enabled when the write gate 1is at
logical "0*,

Fig. 3-3 shows the write data timing.

2
150n3 TO 1100ns +10ns

4.00us+20ns . 4.00Ls+20ns

Fig. 3-3 Write Data Timing (FM Encoding)



4i&lﬁNN%NNQN&mﬁNN@&Nwﬁ&NNN&mﬁNNmﬁ@ﬁ&&%ﬁﬁ&“&Nﬁ@Nﬁ&Wﬁ&ﬁ@N&&RN"TSUBE“HELECTRK:

(7) Head load (alternate input coption)

This interface line is an option selected by the
customer. When the diskette is inserted, the door
is closed and this line goes to logical "0", the
read/write head loads on the disk surface. The
read/write operation must be preformed 35 ms or
more after the head load line has bhecome active.
Using this signal enables the spindle motor
sStart/stop to be controlled, In thigs case, head
loading must be effected with the in-use signal.
Refer to section 6.1 for detazils of this option.

[8) In use (alternate input opticn)

This interface 1is an option selected by the
custonmer. When this interface line is at logical
"0", the front panel indicator LED lights and the
door can be locked. 1In addition, the drive select
"OR" in use for these functions are available.

Refer to section 6.6 for details.

When the head load signal is used for MOTCR START,
this signal can be used for head load.

(9) Outside write current switch ({alternate input
option)

This interfaces line is an option selected by the
customer .

This line at legiecal "1" for tracks 00 to 423
provide a large write current, Logilcal "0" in the
range of tracks 44 to 76 gives a small write
current,

The c¢urrent switch is designed to reduce the read
data bit shift magnitude in the inner tracks.

In the standard M2896, the track number is counted
and current switching is performed by an internal
circuit.

See section 6.13 for a detaiied description of
this signal.

Qutput signal lines
Five standard output signal lines are available from

the M2896. In addition, two output line options and
six alrternate ourput lines can be selacted,.
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{1)

Index

This interface 1line is normally maintained at
logical "1". Eash diskette turn (166.7 ms perkof)
provides a ! to 8 ms width ocutput at legical on.
This signal indicates the start of a track on the
rotating diskette. Because the index hgle on the
jacket is located differently on the single and
two-sided diskettes, the drive has two detectors
to find the index for whichever diskette 1s
inserted.

Fig. 3-4 shows the index signal timing,

{2}

{2)

Fig. 3~4 Index Timing
Track 00

When this interface line is at logical ®"0", it
indicates that the read/write head in the drive is
positioned to track 00. When the selected drive
output is at logical "1", it indicates that the
read/write head is positioned at a location other
than track Q0.

Ready

When this interface line is at logical “1", the
door is open or the diskette is not insertad into
the drive. When the diskette is inserted into the
drive, the door 1is closed, the index hole is
correctly detected, DC power (+5 V and +24 V) is
supplied, and thereafter the index is detected two
Qr more times, then logical "0 (ready) occurs.
During a single~sided diskette is inserted, if the
read/write head at Side 0 is salected, this signal
is logical "0", but at Side 1 selection, logical
1" is generated, For two—-sided diskettes,
lLogical "0" is maintained independently of side
salection.

For a Eurther descgription, refer to section 6.14.
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(4)

(5)

(6)

{7}

(8)

(9)

Read data

This interface line causes the read/write head to
read the data stored on the diskette surface and
to output raw data (data and clock synthesis)
converted to a pulse signal.

This line is normally at logical "l", but sends
logical "0" (negative-going pulse) output pulses
during the read operation. Fig. 3-5 shows the
timing wvariation for the usual diskette and the
allowance for bit shifts,

Imimimntmin]

i i 1
200ns 501 T2 : T:

T = 2.0 us +408 n® {Jitter due Lo rocation variaticon is not
included.;

Ty = 4.30 .z =804 ns {Jitter due %o totat:ion variation (s not
included,]

Fig. 3-5 Read Data Timing (FM Encoding}

Write protect

This interface signal informs the host system that
a diskette with a write protect notch is inserted
into the drive. Inserting the write-protected
diskette into the drive generates a logical "0".
When this signal i3 at logical "0", a write
operaticon on the diskette is inhibited even when
the write gate line is active.

Disk change (alternate output option)

Refer to section 6.8.

Two-sided (alternate output option)

Refer to section 6.12.

Alternate I/0 pins

These interface pins are options selected by the
customer. Use of the pins is described in section
6-

True ready {alternate output option)

When power is applied to the DC motor and the
motor rotates at the rated rpm (READY condition),



A;k\\\\\\\\ﬁ\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\MWSUBISHI ELECTRIC

and 1if, furthermore, the seek is completed,
logical "0" occurs 23 + 5.ms from the leading edge
of the lagt step pulse. In addition, a logical
"l" is generated 10 us or less from the leading
edge of the first step pulse.

3.2 Power Interface
The M2896 requires two types of DC power supplies an no
AC supply.
The printed-circuit board and stepping motor require
+5V and +24 V supplies.
DC power is supplied through connector J5/P5 attached
with the bracket on the printed-circuit board. Two DC
voltage specifications are shown in Table 3-3, and the
pin arrangement of connector J5/P5 is shown in Table 3-
1.
Table 3-3 DC Power Specifications
DC voltage Voltage Current Maximum ripple voltage
Variation (peak~to-peak)
+5 ¥V DC .25V 0.8 A TYP. 100 mv
(+5%) 1.0 A MAX.
+24 VDC +2.4 V 0.8 A TYP. 200 my
1.0 A MAX,
(+108%) {NOTE)

NOTE; 1.3 A MAX. when motor starts. {typically 10 ms)
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4.3

CHAPTER 4 FUNCTIONAL OPERATION
Power On Segquencing

To operate the M2896, ©DC power must be turned on.
Read/write operation must not be performed within 0.5
second after the DC power supply is turned on to allow
the diskette rotation to stabilize and to become the
system ready.

After DC power turn on, probably the read/write head is
not <correctly positioned on the track. Before a
read/write operation, make sure to perform a gtep-out
operacion with the controller until the track 00 signal
is detected at the interface line to enable the
read/write head to bhe positioned correctlv.

Pig. 4-1 shows the power on seguence timing.
Drive Selection

The M2896 uses a daisy chain cabling system in which
multiple drives connect to single cable. The selection
of individual drives is actuated when the drive select
line goes active. Only the drive whose selection line
is active can communicate with the host system, When
multiple drives are connected, the select line at the
drive side must be set to a different number £or each
drive, I1f the same number is set in more than one
drive, the interface cutput signals mutually interfere
and operating errors occur,

Track Accessing

The seek operation moves the read/write head inward or
outward to the desired position as determined by the
polarity of the "direction® signal, wusing the "step”
sSignal to move the head. To move plural tracks, sStep
pulses should be emitted until the heads reach the
desired tracks. Head motion starts with the leading
edge of a step pulse, Fig., 4-2 shows the operation

timing.
Side Selection

The heads located on both sides of the diskette are

- selected by the "side select” signal. When the side

select 1line is high, the head at Side ¢ is selected:
when it is low, the head at Side 1 is sgselected.
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4.5

Read Qperation

Fig. 4-3 shows the timing relationship Feguirgd for a
read operation. These timing specifications are
necessary for an accurate read operation to be
performed. FM or MFM is used for coding data to be
stored on the diskette, PM is used for single de951ty,
and MFM for double density recording. Sophisticated
PLO data separator is recommended for data
interchangeability with other system or drives.

Fig. 4~-% shows the coded data timing.
Write Operation

Fig. 4-4 shows the timing relationship required for a
write operation. These timing specifications must be
followed for an accurate write operation to be
performed.

Either FPM or MFM can be used for encoding write data,
The M2896 incorporates high performance read/write
heads having good contact stability between the head
and diskette, It is therefore wunnecessary, when
writing data with MFM (double density), to apply
precompensation that corrects bit shife effect at write
operation. But to harmonize with other precompensatead

systems, a maximum of 200 ns write precompensation may
be applied.
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Special Operations

The M2896 is provided with a write current switch that
effectively reduces the bit shift value of read data
pulses from the diskette, and is also provided with a
function, in the drive, to generate signals that make
the data separator timing margin high even if the host
system does not have an interface signal for post
compensation, called a switch filter, compensating read
anmplifier fregquency band.

More specifically, the track numbers are sorted in the
drive c¢ircuit, with an LSI counter, so that the write
current 1s switched at track 44 or above, and the
switch filter is activated at track 60 or above.

In order for these functions, the counter must cause
the read/write heads to be moved to track 00, so that
the contents are initialized to track 00 under each fo
the following condtions:

o Drive power 1is turned on,
o] Seek error occurs

These conditions in which the track number that the
host system tries to access is not clear. In any case
other than power turn-on, in which the read/write head
positioned«track numbers in each drive are clear, there
are no errors between the counter in the drives and the
host system. 1In such a case, it is unnecessary to move
the read/write head to track 00 to initialize counters
of the dArives.

Internal write current switch

By «connecting the trace "SI" on the M2896 printed-
circuit board, write current can be increased for
tracks 00 to 43 and decreased for tracks 44 to 76.

Internal switch filter

The LSI on the M2896 printed—-circuit board decreases
the gain in the high area in the read preamplifier
frequency bandwidth for tracks 00 to %9, and increases
it for tracks 60 to 76, thereby effecting a decrease in
bit shift variation.
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NQTE 1: Refer to section § Customer installation options.

Fig. 4~-1 General Control and Data Timing
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DC POWER
DRIVE SELECT

DIRECTION 3TEP OUT
SELECT =T
EL STEP IN ! P i_““____
! o~ I
he—Lps MIN. |lus MIN. -—J ~—
200ms MIN. : e —— 25us MIN,
o e 2528 MIN,
% r— Ll as MIN.
3TEP 4o
148 MIN. —- . i8ms
—— e 3ms MIN,
Fig. 4-2 Track Xeccess Timing
{—
DRIVE .
SELECT
e
STEP 1f
SIDE
SELECT !
| 4t~
. ....... b 1 00 25 MIN. i,
V&I'f'ID READ | .
DATA ] [ I -!'L--—*
—— e 18ms MIN. 590 s MIN, L_

e 35m5 MIN, e

! 15 MIN. —-‘

Fig.

4-3 Read Overation Start Timing
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pe ER e 15 MIN.  —af
DRIVE
JELECT
— . po— 3Sma MIN.

STEP

S—— p— 1 Bmg  MIN. |
WRITE GATE i

___‘ i 590 us MIN.
4pus MAX., :
WRITE DATA
Fig. 4-4 Write Operation Start Timing
DATA 1 1 1 0 t 0 0 0 1

SR 0 O O O

DATA t{t1frjoétsfoalolal: /’

O | I O O O

Fig. 4-3 Comparison between FM and MFM Coding Systems
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CHAPTER 5 PHYSICAL INTERFACE

Electronic interfaces between the M2896 and the host system are
accomplished with two connectors. The J1 connector is for signal
interfaces and the J5 connector is for DC power. Connectors used

for the M28%96, and recommended mating connectors are described
below,

5.1 Signal) Connector (J1/P1)

J1 is a card-edge type, SO-pin (both sides used with 25
pins per side) connector with the component side pins
even numbered (2, 4, .....50) and the solder side pins
odd numbered (1, 3, vaad9) ., There is a key slot
between pin 4 and pin 6 to allow the use of a reverse-
preventing key. J1 dimensions are shown in Fig. 5-1,
and the recommended Pl connecotrs mating with J1 are
shown in Table 5-1.

Table 5-1 Recommended Pl Connector Type

Cable used Maker Connector nousing Contact
Twisted~pair AMP 1-583717-1 583616~5 (Crimp)
Cable No. 26 583854-3 (Solder)
Flat cable M 3415-0001 NA
KEY SLOT
L.036%,004

2 -_1 ! 50
. ™ "

__.1_. ™ e ———
+400+ _010 , 450> .010
!
t r '
! 050
: NOM. .100 NOM.
' e i
‘ .050 NCM. .063 NOM. ( 2X)
2.575+,010

BOARD THICKNESS .062+.007

Fig. 5~1 J1 Connector Dimensions and Numbers {dimensions in inch) .



"\m\m\\\\\\\\m\\\\m\\\\mm\\\m&m\\\\m\m\\\\wmk\\\\\\\\\\\\\\\\\ﬁ MITSUBISHI ELECTRIC

5‘

DC Power Connector (J5/P%)

J5 is a DC power connector with six pins, attached to
the printed-circuit board bracket,

Fig. 5-2 shows the pin arrangement for JS. The pin
numbers are indicated on the component side.

Table 5-2 P5 Connector Type

Cable used Maker  Connector housing Contact

AWG 20 to 14 AMP 1-480270-0 60619-~1

CORNECTOR BRACKET PARTS MOUNTING

/ . {/szaa
= A
QO

‘\\\

J5 CONNECTOR

Fig. 5~2 J5 Connector Pin Arrangement
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5.3 Interface Connector Physical Location

Fig. 5-3 shows the physical locations of the M2896
interface connectors.

J5 CONNECTOR
AMP PF/N 1=-480271-0

PS CONNECTCR
AMP PN 1—430270=0

PARTS

' MOUNT ING
/// ‘(SIDE
P1 CONNECTCR
|
AMP »
P/N 1-383717—1 ///// J1 COMNECTOR

FDD FRAME

Fig. 5-3 Location of Interface Connectors
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CHAPTER & CUSTOMER INSTALLATION OPTIONS

The M2896 <can be modified so that the non-standard operation
described in sections 3 and 4 are performed.

These modifications are performed by connecting or disconnecting
traces on the printed-circuit beoard and/or usiang alternate
input/output pins.

Traces are connected with short-plugs and Jjumpers. The positon
of the traces at delivery from the factory is shown in Table 6-1.
Fig. 6~1 shows the location of the traces on the printed-circuit
board.,

Parts NO
e i
S m,....gmgsugg 0
6
: 1§ |0
Pl E ofa
>‘-m-'"| § s %“:"_“‘ ° 3
Z_' i 2

A 8 C D E F
NOTE “mmu” indicares plugged

Fig. 6~-1 Printed-Circuit Board Option Locations



A&\\\\\\\\\\\\\\\\\\\\\\‘k\\\\\\\\\\\\\\%k\\\\\\\\\\\\\\\\\\\\\m\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\MITSUBSSHI ELECTRIC

Table 6-1 Customer CUT/ADD Trace Ootions

Trace Lacation Description Shipped
Designator From Factorv
Cpen Short
TERMINATOR EL Input line terminator Plugged
JFG Al FPrame ground and signal ?lugged
ground are shorted
JSG Al Frame ground and signa.l X
ground are opened
DS1 Dl DRIVE SELECT 1 Input Plugged
D82,D83,D54 D1 "DRIVE SELECT 2,3,4 Input X
1B, 2B, 38, 4B Dl SIDE SELECT Option using P
DRIVE SELECT
SE C1 External WRITE CURRENT pd
SWITCH
ST CI Internal WRITE CURRENT Plugged
SWITCH
S Cl “"Reep Open"” 4
DT CL DISK CHANGE Option X
28 C1 TWO-SIDED Status Output X
IT Dl IN USE Terminator Plugged
D Dl Alternate Input -~ IN USE b4
HI D1 HEAD LOAD "OR" IN USE to X
the IN USE CIRCUILT
¢ DL Alternate Input - HEAD X
LOAD
I Dl INDEX Output Plugged
R D1 READY Output FPlugged
ST Bl SIDE SELECT Option using 3
DIRECTION SELECT
52 Dl Standard SIDE SELECT Input Plugged
53 D1 SIDE SELECT Option using X

DRIVE SELECT
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Table 6~1 (Cont.)

Trace Location Description Shipped
Designator from factory
Open Short
RS B4 READY Standard Plugged
RM D4 READY Modified %
RFa F2 “Don't Remove" Plugged
RFbD 2 "Keep Open"” X
MO EL MOTOR ON from HEAD LOAD X
MS D1l MOTOR ON from DRIVE SELECT X
2 D9 IN USE LED from DRIVE Plugged
SELECT
NP Fa Allow Write when WRITE X
PROTECTED '
Wp F9 Inhibit Write when WRITE Plugged
PROTECTED
A D4 Radial HEAD LOAD Tugged
B D3 Radial HEAD LOAD Plugged
X D4 Radial HBAD LOAD Plugged
RT D1l Radial INDEX X
RR Dl Radial READY X
RI c2 Radial INDEX X
RR Cc3 Radial READY X
¥ E8 IN USE from HEAD LOAD X
E8 Door Lock from HEAD LOAD X
HLL DIO HEAD LOAD Latch X
oL D10 Door Lock Latch Option X
AUN CS HEAD ONLOAD Normal P

HUD C5 HEAD UNLOAD Delay Plugged
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Table 6-1 (cont.)

Trace Location Description Shipped
Designator From Factory
Open Short
HR C4 HOLD READY Qutput X
HY i Standard READY plugged
M1 D1 Use 41 pinkfor MOTOR X
START
M2 D1 USE J1 pin 18 for MOTOR Plugged
START
P c2 HEAD LOAD Anded with Plugged
Standard READY
PH c2 HEAD LOAD Anded with X
HOLD READY
EY o "Keep Open” X
pl c4 Do not cut® X
Vi E9 "Do not cut" L
T2 E9 "Keep Open” X
V3 o “Do not cut” X
va cs "Keep Open® X
VE E4 "Keep Open” X
Ve E4 *Do not cut" X
v7 D3 "Keep Open” X

U8 D3 "Pe not cut® X
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6.2

toading Heads With Drive Select "AND" Head Load Signal

In this option, loading head is accomplished by means
of drive select signal "AND" head load signal and
therefore the 1life of heads and media is further
prolonged. When the system requires the drive to
perform a read/write operation, the head load line is
made active (logical "0"}. This causes the heads to
load and the step motor to be full powered.

The write or read operation must be performed 35 ms oOr
more after the head load line goes activa.

To perform the modification for this option, set traces
as follows:

o Short-plug "C" =~=— short
g Short-plug "¥"* --—- open

o} Short-plug "B" ---—- short
o Short-plug “A" -=-- short

Loading Heads With Head Load Signal
(Selecting Drive is Accomplished By Means of Drive
Signal}

This option enable a seek operation by drive saelection
without loading the heads or with the door open. In
this case, as in the one above, make sure to perform
the read or write operation 35 ms or mors after the
head load line goes active (logical "0").

This option is recommended because it provides longer
media life.

To perform the modification for this option, set traces
as follows:

Q Short-plug "C" =—-=- short
a Sshert-plug "X" -~~~ short
Q Short-plug "B" ~-=-= open

o Short-plug "A™ «=~- short
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Loading Heads With Head Load Signal
{Selecting Drive is Accomplished By Means of Drive
Select Signal "AND" Head Load Signal)

Head loading 1is accomplished by means of head load
signals. These are indevendent of the drive select
Signals,

This option is used for a mutual copy operation between
diskettes in which the need for considering head Load
time can be eliminated and copy time can thus be
reduced. Each drive remains in the head load condition
for alternate input/output pins,

The read or write operation must be performed 18 ms oOr
more after drive selection.

In this option, the AND logic condition of the drive
select signals and head lcad signals represents the
drive select conditioen,

To perform the modification for this option, set traces
as follows:

o short-plug "C" ==~-- short
o] Short-plug “¥X" ~=~-- short
o Short-plug ™"B" ---= sghort
o Short-plug "A" =-«« open

Radial Ready

This option enables the ready line of each drive to be
monitored without drive selection.

To perform the medification for this opticon, set traces
as follows:

The first drive:

o Short-plug "R" -=—— short

o} Short-plug "RR" =-~-- open

Qthers:

o Short-plug "R" -—== Open

o Pattern *RR" —-—- oOpen

o Connect short-plug "R" and alternate I/0 pin 4, &

or 8.
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NMOTE :

DRIVE SELECT —{¢t{——

READY

{To use alternate input/output pin Wo., 2, open trace
"0~-2" and set short-plug "SE" open}.

The circuit relating to this modification is shown in

Pig. 6-2.
A stopper is controled in the power-down mode except
during the seek overation.

+3V

Q
aa%

—READY

P tr——————

—

ALTERNATE
INPUT/OUTPUT
DINS

fig. 6~2 Radial Ready Circuit
Radial Index

This option enables constant monitoring on the index
line and reduces mean -latency time.

To perform the modification for this option, set traces
as follows:

The first drive:

o) Short-plug "I" —-——- short

o) Pattern "RI" ~——= QDen

Gthers;

ol Short-glug "1” mwww Open

o Pattern "RI" ww== open

o g?BSECt short~-plug "I" and alternate I/0 pin 4, 5

}To use alternate input/cutput pin No. 2, open trace
0-2" and set short-plug “SE" open).

;be gigcuit ralating to this modification is shown in
1g. - L]
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+5V

J1
BRI 1

DRIVE SELECT } 20, _INDEX
INDEX RE—— 0. i 2 2

0N 4 4 ALTERNATE
W, ————» INPUT/OUTPUT

g 6 6 NS
\\\‘} vl > Pl

Pig. 6-3 Radial Index
6.6 In Use Alternate Input {Activity LED)
when this alternate input becomes a logical "0", the
activity LED on the frent panel lights and the door of
the drive locks.

The conditions under which the LED lights are selected
as follows by sSetting the short-plugs.

6.6.L1 Plug settings to light LED with in use "OR" drive
select signal.
o short—-plug "D" ~—-— sShort
o short-plug “IT" =-~--- short
(o} Pattern e - Open
o Short-plug "2 -=== ghort
6.6.2 Plug settings to light LED with head load "OR" in use
Signal.
o Shore-plug "D" -—-== ghort

Tol Short-plug "IT" =-=--=- short

ol Pattern “y === short (jumper}

o] short-plug "2z" -—=w Opean

nder the conditions listed above, the in use conditions
are not entered when the short-plug "D" is open. These

conditions are added when the in use switch (or head
load latch) is used.

The c¢ircuit relating to this modification is shown in
Fig. 6-4.
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w5
o
IT
- In use —{ ?
+ In use
LED
- Door lock latch ?+5b

{or head load latchi}

-~ Drive select

- Head locad

~ Power CON resatg w—]
Write procect el e ) . .
[—raq__#// :)up To write circuic

+ Ready

+ Write gate

+ Drive saelect

zf
— O

¥ 1

FPig. 6-4 In Use/Activity LED Circuit
Write Protection Option Use
When a diskette with write protact notch is inserted,
the write protect 1s set so0 that writing is inhibited
within the drive at delivery from the factorv.
The modification for this option releases an inserted
diskette with a write protect notch from write
inhibition, and informs the interface that a protected
diskette is inserted.

This option is used teo identify a special-use diskette,
To perform the modification for this option, set traces
as follows:

3 Short~plug "WP" ~w~- open
o Short-plug "NP" =--- short

The circuit relating to this modification is shown in
Fig. 6-5.

WP
T

ﬁ

= Intarface

::::: {write protect)

. L.h‘ ' Iﬁl

Fig. 6-5 Write Protect Circuit
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6.9

6.10

Disk Change {(Alternate Output)

When a not-selected drive becomes Ready after Not Ready
(door 1is opened during not selected) and following
drive select goes active, the line of this opticon goes
to the logical "0" level., The line resets at the point
when the drive select reverses from logical "0" to
logical ™1".

To perform the modification for this option, set traces
as follows:

Q Sthort-plug "DC" ---- short
Side Selection Using Direction Select

The side select can also be controlled by the direction
select line,

This option provides c¢ontrol two ways: ane for
controlling head motion direction during a seek

operation; the c¢ther for head select control during a
read/write operation.

To perform the modification for this option, set traces
as follows:

o Short-plug "S81" ---- short

o Short~plug "82" ---- oOpen

o Short~plug "83" -~—- open

8ide Selecticn Using Drive Saelect

In a system using one or two M2896, it is possible to
separate each head and assign drive addresses to them.
In this event, four drive select lines are used to

select four read/write heads.

To perform the medification for this option, set traces
as follows:

o Both drives.

. Short-plug "S1* -—-= open
. Shert-plug "g52* ————apen
. Short«plug "s3* ~——= short

le] The first drive



RN MITSUBESHI ELECTRIC

. Short-plug "DS1" -——-
. Short-plug "2B ==
o the second drive
. Short~plug "DS3" -——=
. Short-plug "4B" —_——
The first drive
] o o > i 551
23! § = o os2
3B o 0O O ps3
4B O O 1O ns4
L_.-..._.12 :
si; [ C
g2, 4 O
53‘ éfﬂﬁﬁ
The drive sgelect 1lines

operation as follows:

Drive select 1 seleckts

Drive select 2 selects

Drive select 3 sealects

short

short

short

short

The se<ond drive

T o loast
i3, O O = | Dps2
35! Q ﬁ L 053
QBI ﬂ 3 054
s21 0O

then perform side select

the first drive side O
the first drive side 1

the second drive side 0

Drive select 4 selects the second drive.side 1
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6.11 Door Lock Latch

This option causes the door to be latched and to remain
locked, under control of drive select, without
maintaining In Use active.

When the In Use line is active (logical "0%"), and drive
select line becomes active (logical "0"), the door Iis
latched and a door lock condition is maintained. To
release the door lock condition, make the In Use line
inactive (logical "1"), and make the drive select line
active.

To perform the modification for this option, set traces
as follows:

o Pattern "DL" ---«~ short (Jumper)
o] S$hort-plug "D ---~ short
o] Short-plug "HI" =ww- open

6.12 Two-8ided

This signal discriminates which type of diskette (two-
sided or single-sided) is inserted. A logical "0" is
output for insertion of a two-side diskette,

To perform the modification for this option, short
traces as follows:

o Short-plug "28" =---- short

6.13 Write Current Switch
By making this interface signal logical "0" for tracks
44 to 76, write current can be decreased; otherwise the
current is controlled by internally.

To perform the modification for this option, seft traces
as follows:

o Short-plug "SI" ---- open
el Short-plug "SE™ ~-=- ghort
When this option is not used, interface connector pin

No. 2 can be used for an alternate input/ocutput pin,
with trace "0«2" disconnected.
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6.14

6.15.1

Ready Standard/Ready Modified

This option is used to cause Ready to maintain a
logical "Q", when Side 1l is selected while using a
single-sided medium. This option 1is useful when
direction select is used as side select.

To perform the modification for this option, set traces
as follows:

o Short-plug "RS" --—- open

o Short~plug "R7" =-==-- short

Head Load Latch

This option is used to perform head load when the drive
is not selected. When the head load is latched it is
necessary to cause the drive select line to be active,
with the head load signal or in use signal line being
active {logical "0").

To perform the meodification for this option, set traces
as follows:

When the head load signal is active and dArive select is
to be latched.

. Short-plug "IT" =---- open

. Short-plug "D" —w—- Open

. Short-plug "HI"™ --=-= short

. Short-plug "C" ————Open

. short-plug "Xx" wm== ghort

. Short-plug "B" ==== Open

. Short-plug "A" --—-= short

. Pattern "DL® ---~ sghort(jumper)

. Pattern "HLL" =~== short(jumper)
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6.15.2

.16

6-16.1

6.16.2

When the in use signal is active and drive select is to
be latched.

. Short-plug “IT" ---- short

. Short-plug "D” -—~— short

. Short-plug "HI" ---- open

. Short-plug "C" -=-= open

. Short-plug “X* -w—— ghort

. Short-plug "B" -—=— open

. Short«plug "A" ---- short

. Pattern "DL" ~—=- short(jumper)
. Pattern "HLL" ~--- ghort {jumper)

To release head load latch, make the head load line or
in wuse line inactive {logical "1"} and then select the
drive.

Door Lock Condition

Door lock with in use "OR"™ head load signals

To perform the modification for this option, get traces
as follows:

o Short-plug "*C" ~-~-- short

o short-plug X" «=ww short

o) Pattern "y* ~w-- short (jumper}
o Pattern "¥" ---- open

Door lock with in use "OR" drive select signals

To perform the modification for this option, set traces
as follows:

Q Short-plug "A" <ww~~ ghort
0 Short-plug "2" ---- short
o Pattern " ==== open

o Pattern *¥"  ———- ghort (jumper)
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6.17

6.17.1

6.17.2

6.17.3

Motor Start

The spindle motor is normally actuated when the DC
povwer supply is ON and a disk is inserted, however the
short-plugs may be used to set the following three
conditions, Read/write operation should not be
performed during the 300 ms interval required between
motor start and READY.

Motor start with head load signal Plug settings

o} Short-plug "MO" -—--- short

o Short-plug "M8" -=—- oOpen

Motor start with drive select signal Plug settings

0 short-plug "MO" ---- open

o Short-plug "MS" ---- short

Motor start with head load "AND" drive select Plug
settings

) Short-plug "MO" ~--- ghort

o Short-plug "MS" -—-- short



LRI T S RE TN S L IBS L SIS AL LA LA SIIEAGHISS LIS SIS SIS LA LAIA LY. MITSUBISHE ELECTRIC

CHAPTER 6 CUSTOMER INSTALLATION OPTIONS

The M2896 can be modified so that the non-standard operations described in
sections 3 and 4 are performed.

These modifications are performed by connecting or disconnecting traces on
the printed-circuit board and/or using alternate input/output pins.

races are connected with short-plugs and jumpers. The position of
the traces at delivery from the factory is shown in Table §~1, Fig. 6-1
shows the location of the traces on the printed-circuit board.

4 B [+ D E F
’_\-J T ok NAFHG 7 N H U—
10 ) IpN I ] 10
HLLCO %? (R
-
9 [Fs : ) § i | 9
8 2 | 2 j 2 ] 8
B X (HS) (1IXING)
& e
% 13G4) (WG 'Hpb::ﬁ o (HL A BTG
6|2 I ) ; - 5
m MS (G)
z

|

] ] 5

YOOOOV  {THOOEEZHL)
J

4 ) | 2 TV } 2 4
RR L '
(GEY < xQ ehs)
3 wo'  §T 3§ | T3S R
QR Bsoccosst RF oxsm,
2 : o é Termingror | 1 % B 2
2 © ameZ {1XO)
1 g 0 gL S 2
B EEEEE T |
= =R Tau-x R - T} A
o) Fod & 2e%0E ;
o @
FG [] - QO ;
]
4 B ¢ D E F i;
NP Cﬁ : Switcring with short-plug Loeation
HLL OO0 ¢ Swidching by cutting the pattern and using jumpers.

Fig. -1 Printed=Circuit Board Trace Locagion

€ - 1
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Table 6-1 Customer JUT/ADD Trage Cptions

i . ]
Trace E : i Shigpged
Tace ! Location Descristion I frem Factory
Designator : , ]
r : '._ 0;€n Sher=
! I !
TERMINATIR B2 ! Input line terminatsr ! | Pluggsd
JEG Al | Frame ground and signal Plugged
ground are shorzed {
JsG al Frame ground and signal | x
. ground ars opened !
nsl § DL DRIVE SELECT 1 Input ! plugged
£S2,083,084 | 3 | DRIVE SELECT 2, 3, 4 Input Cox
13, 23, 38, 4B | ol | $ISE SEZLECT Cpticm tsing X i
: ! DRIVE SELECT !
SE | cl £xternal WRITE CURRENT SWITCs | X
! | i '
52 o« | Internal WRITE CURRENT SWITCH | " Plugsed
s Lo ‘ "Xeep Open* | X
DC . CiL . DISK CHANGE Cptien X
2s - i C1  ; TWO-SIDED Status Dutput Pox N
T i Dl i iN USE Tarminactor ‘ . Plugged
o ; i} | Alternats Inpu% - IN USE Pox
81 o } HEAD LOAD "QR® IN CSE %0 the X
i | IN USE CIRCUIT
C o) | | Alternate Input - HEAD LOAD X
I 1
b4 DL | INDEX Curput i | Placged
H : 1
R : ol READY Cutput : Plugzged
Sl i fob . SIDE SELECT Cprion using Poox
DIRECTION SELECT .
s2 El $tandard SIDE SELEST Input | . slucged
s3 El SIDE SELECT Qpticn using Eoog
DRIVE SELECT |

(CTHTINUED ON NEYT PAGE)
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Takla 6.1 {cont.i}

: - :
Shipred
Tra:e Lozation Description i from facgor:
Designatcr :
Cpen | 3hor:

RS ' E1l i READY Standard i % Plucged
EM % ELl i READY Mod;fieg ; X i
RFa E 2 % “bon‘t Remcve" % ' Plugged
RETb - g 72 [ "Xeep Cpen” ; X
MG _ E 83 S MCTOR ON from HEAD LOAD ; X §
MS ' cs MOTOR ON from DRIVE SELECT 3 X |
2 . 85 IN USE LED from DRIVE SELECT | Flagged
HP E CB ; Allow Write when WRITE ; )4

) ! PROTECTED '

; i .
WP : 3 | Inaibit Wrire when WRITE . Plugged

' | PROTECTED :
A z% ; Radial HEAD LOAD Plugced
5 | C7 ' Radial HEAD LOAD s "| Plugged
X c7 Radial KEAD LOAD | plagsed
8BS0 - =2 "ser't Cut” o
881 _ ; g2 ! "Y.eep Open” % X é
R1 . ¢z ! madial INDEX | ‘ X
RR E ¢z | madial READY X
¥ E D4 ! IN USE from HEAD LOAD X
v D4 i Door Lock from HEAD LOAD i : X
HLL .9 HEAD LOAD Latch X
oL (aals) ] Docr Lock Lateh Optien i X | |
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6.1

6.3

Loading Heads With Drive Select “AND" Head Load Signal iNOTE)

ead 18 acsompli
¢nal and there?
. When the system !
tion, the head load li
This causes the heads to load an

In this option, lcadin
A

ed oy means of dro
nal "AND" head a

& the lifa af n

|:]

ah

or

s 1ires the drive tc
1

2
1
-

ol

i@ LS mace acg:
the sTap motar Lo

Iy

The write or read coperaticon must be periormed 15 ms or acre afzer
the head load line goes active.

Te perform the mocification for this option, set traces as

i
O

lLiows.

s Short-plug "C" (location D1} ~=--- shore
¢ Shorc-plug "X" {loecaticn £7} ==——« open
3 Shore-plug "3° (location £7) -=——— sheort

g Shere=plug "A" llacation 06} —=——-- shors

Loading Heads With Head Load Signal INOTE)
(Selecting Drive is Accomplished By Means of Drive Select Signal)

This oprtion enables a seek operation by drive selectisnn withou:
loading the heads or with the deoor open. In =nis case, as in the one
apcve, make sure to perform the read or write operacion 35 ms$ or more
afzer the head load line goes active [leogical "3").

%

rThis ortion iz recommended because it provides leonger media lile.

)
(}
mn

erform the modification for this ¢ption, set traces as fallows.

¢ Shorteplug "C" (location Dl) ====- shor:t

Shaor=-plug "X* (location C7) ===== short

L]

i

Sher+<-olug “5" (location £7) —www- cpen

3 Short-gluz "A" {lowmatien LB} --——- short

Loading Heads With Head Load Signal (NOTE)
{Selecting Dave is Accomplished By Means of Drive Select Signal *AND'* Head Load Signal)

Head loading is accomplished Dy means of head load sigmals,
independent of the drive select signals.
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This option is used for a mutuval zopy operation bewween diskeztes
in whiich the neeéd for sccnsidering head lcad time can be eliminates
and copy time can thus be reduced., Each drive remains in the head
lcad corndition for alternate inpat/cutput pins.

The read or write operaticn must be performed 18 ms or more after
drive selection.

In this oprion, the AND logic condition of the drive selert signals
anéd head load signals represents the drive select conditien.

To perform the modificatieon for this gption, set traces as £ollows.

2  Shorte-pzlug "C" {location Dl) =-=--=— short
o Short-plug X" (leocation C7) —=-=«= ghort

, =7

3  Short-glug "B" (location Z7) =—-w=- short

¢ Shorte~pluc "A" (location C6) ===--= open

6.4 Radial Ready
this option enables the r=ady line of each drive to be moritorsd
without drive selaccion.
To perform the modification for this option, set traces as follows.

The first drive:

2 Shore-plug "R" (location Dl =—m—- short
¢ Eheri-plug "RR" {(lccation CJ) ~-——e open
Qthers:

¢ Sheort-plug "R" (location D1} --=-== open

o Pattern "RR" {location C3} «m--= Open

s

Conn=¢t short-plug "R" and alternate I,/0 pra 4, & or B.
{To use alternate input/output pin No. 2, open trace "0~2" and
set short-plug "SE" (locatisn C1l) open).

The circuit relating te this modification is shown in Fig. $-2.

-

NOTE: A stopper is controled in the power-down mode except during the
seeX operation.
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+35V
Q
3 Jl
BR ]
VE SELEICT we{rs{je—e— 22
DRIVE SEL e > —READY
»
: 2
READY Doy s Niaen 2 2o
Yound I
W g s ALTERNATE
[ TR s T S .
W INPUT/QUTZUT
AN
"\‘l: & 5 PINS
‘\\'Q_.___.__»
Al
Y8 8
sy
Fig. 6=2 Radial Ready Tirczuis
6.5 Radial Index
This option enakblas consctant menitoring on the index line and
reduces mean latency time,
To perform the modificaczion for this option,. set traces as f=llows
The first drive;
* 3here-plug "I" ilscacien DL} ~=-==--— shor:
5  Pat=mern "RI" {logaticn (2} ==w== open
Sthers;
5> short-plug "I" {loecazion Tl wee—-- open
> Pattern PRI" {location {2} ===== gDen
s Connect shorT-plug "I and altesnacs I/0 oin 4, § or 3.
{To use algernpats iaput/outout pin No. 2, gpen trace “o-2¢
and set short-plug "SZ” {lecatien Cl; open).
The circuit relaring to this medificanion Ls shown in Fig. £-I.
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INDEX

6.6

Fig. 6~3 Radial Index

In Use Alternate Input {Activity LED)

-« 5V
J1
RI I
DRIVE SELECT-—D—){-Q—*“—: : g 20, —INDEX
[ 0 K] 2 2
l“\\\ >
Wy . ALTERNATE
% e INPUT/OUTPUT
s 6 PINS
N
" 8 8
O——

Wnen this alternate inpus becomes a logical *0", the astiviiy LED on

the front panel lignts and <the door of

the drive locks.

The conditioens under wnilon the LED lights are selectad as follows

setiing the shert-plugs.

Pluz settings to light LED with in use

[+

Shert-plug "D"  (location Di)

2 Shert-glag "IT" (location D)

e s -

D Pattern v {location D4j

o

5 Sherz-plug “ZI"  (location B%5)

=

"or" drive select sigrnal.

short
shor®e
cpen

short

lug settings to light LED with head load "OR" in use signal.

2 Short-slug "I"  (Locaticn DL}

¢ Short-plug "IT" {location Di}

e

S Pattern "Y"  (lotcation D4) w=me=

& Short=-plug "Z" (location BS) «————

6 - 7

short
shor+ (jumper]j

open

oy
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- Sgeor lock lacsh
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Under the conditions listed abeve, the in use cocnditions are
not eatered when the shors-plus "D is cpen. These conditicns ars
adiei whan the in use swiosh (or head icad latch) is used.

The cirouit relazting 2 this medifizazion i3 shown In

3>
T ~
: ‘ + In use

- —
1 i et

{or head load lacch) : ' i
. F |

= Haad

- Drive select i Lt
Y {

Fig. 5-4 1In UsesActivicy LEn Zirzuic

Write Prorection Option Use

& protect noLsh is inserted, tie wrizle srot20%

when a diskette with writ r r
ig inhibited within the drive at Jeljivary Irom

is set so Lhat writing
the Jactory.

Tne modificaticn £o5r this opriosn relsases an Lnser

rTas Jisketis wWit:
3 wWritae grotecet noteh from write inhibpition, and informs =he ifncariace

that a protected disketie is inssrted

g -

Thi3 cption 1s used to identify a specizlwuse disketws., Ts perismm
the modifizarion fcr this CPLICN, set Traces 45 Sollows.

-V&—-

9 Short=pluc »wp" (logation C8) ———-—- open

¢ Short-plug »nup" (lscation 08) =———- shors

The cirguit relaring to this modificatiocn is

w
e |
g
b
o ]
I.}
¥
"}
o
i
n

1
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6.8

6.9

+ Drive select

Powar ON reset

WF
.
i tech ] _M

AT o ; e rrremreiffpamad 7] - 3 3 i
write prot ’ NP To write ¢cargsueit

‘ i
Reaij —_— | by

! = Intertace

'™
r
1]

«]
]
ct
0]

*————-: {write protecst;

Fig. 6-5 Write Protect Circuit

Disk Change ( Alternate Qutput;

Wher a not-selected Jrive Decomes Ready after Not Ready (Soor is

cpened during not selected) and following drive select goes active,

tne line of this option goes to Lhe logical "O" level. The line resets
at the point when the drive select revarses from logisal "O" to logacal

"y
- .

-

7o perform the modification for this option, set traces as follows.

Snare-plug "DCY (location €l} =--=-~- short

[33

Side Selection Using Direction Select

The side selsct can also be controlled by the dirsction select line.
This option provides control two wavs: one for contrelling head
motion directicn during a seek pperation; the other for head selec:t
coentrol during a read/write opeyation.

To perform the medification for this option, set traces as follows.

:  Shert-plug "Sl” (locaticn gi; -=-=== Short

ShorcT-plug "S2" {location El} -~-———— ocpen

2

Snert~plug "83" {lccatiorn El) ===-= open
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6.10

Side Selection Using Drive Select

this option,

In a systam USing one oY Lwo MIZ¥H, it

nead and assizn Zrive addresses to thenm

select lines ars used to selegt four ra

To perform the modificatieon for

2  Both drives.

« Shorteglug "S1" (location El) wwwmw

. Short-pluag "S2" (loeation El1) ====-
Shorz-plug "S3” (location EZ1) ====-=

3 The first drive

+  S3hert-plug “Dsl”
Shezrewnluz 28"
s The second drive
.  Bhery-pliqg "Ls3”
. Shorz-plus "43"

The First drive

v
w
(]
i§>

2, & & oo
i i
3.3 0 O
#,_ 0 C :
s1: O . S
520 g T
s3p 4 &

H

s}

Dl)

ol;

o

6 -~ 10

o ——

e S e bl

is possible o geoa
. . othis evenz, I
ad/write ha=ads,

SET

shor<

shore

short

shors

L
(.

he second drive
! )
? o = Z
! i
A o - i
I S W -
i e — md
i
s1. = =
s2 Oz
]

L5 ]
i
b

L
£
L)

9]
th
4

fraces as

fallows.
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6.12

6.13

The drive select lines then perform side selegt operation as follows,

Drive seslact 1 selects the first drive side O

first drive side 1

[}
™
™
<
m
n
13
Fod
13
1)
3t
ks
wn
13
[
T
3]
it
n
it
F
i

(8 ]

serond drive side

cr
H
4
L
m
s
m
b
h
{1
it
tal
w
13
',_l
m
L¥]
¥
n
¥
e
m

Drive selzct 4 s=lacts the second drive side 1
Door Lack Latch
This option causes the door %0 be latched and to ramain locked, uander
control of drive select, without maintaining In Use active.
Wnern the In Use lins is agtive {logiecal "0"), and drive select line

becomes active (logical "0"), the door is latched and a door lock
conditisn 1s maintained., To release the door lock condition, maks

LR

the In Use Line inactive {logzzal "1"}, and make the drive select
line active.

Te periorm the modificzation for this option, set traces as follows.,

o Patisrn "ZL" (lecation Cl3) =m=we ghort (dumper)
3 Short-plug "R2" (location 31 ~e===e sheorto

o Short~plug "EI" {location D1} =-=-= open
Two-Sided

This signal discriminaces which type of diskette (two=sided or
single~-sided] is inserted. A logical "U" is output for inserzion of
a twe-sided diskette.

To perform the modification for this coption, short traces as follows.

¢ Shoru-piuyg "28" {location Cl) ----- short

Write Current Swirch

By making this interface signal logical "0O" for wracks 34 to 76,
Wwrite currznt can be dezreased; otherwise the current is controilesd
internally.

6§ - 11
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6.13

s}

=

[

To perform the medifizaticon for this cption, set traces as follows.

5 Shert-gcliug "SI (leocatitn 1) ===-=-- ggen
> Shert=plug "SE" (location Cl) =-=== shors

When this cptien is not used, interface c¢onnector pin Ne. 2 can De
used for an alternate input/output fin, with tracs "0-2" disconnected.

Ready Standard;Ready Modiiied

This option is used %o cause Ready to maintain a logizal "C", whesn
Side 1 is selected viile using a single-sided mediuam. This oczion
is usafyl when dirsction select is used as side select.

"

To perfcrm the modification for this optiszn, set traces as Follows.

[¥]

Shere-plag “RS™ (locatign El) =--—-= oren

©

Short-piug "RY" (location El) ===== shor=
Head Load Latch

This cptaon 1s used 2 secform head load when the srive is not
selected. When the head load is lagched it is necsssary to cause
the drive select line to be active, with zhe head load signal or
in use signal line being active {logigcal "C").

To perfzsrsm the modificartion for this oprtion, set traces as follows.

“hen the head load signal is active and drive select is tg e lagzoned.

* Shorz-plug "IT" {lccatizn Dl}  ~—www~ cpen
*+  Short-plug "2 {locatiasn Bl} ----- open

* Short-plug "HI" (location Dl} --=«- shor:

©  Short-plug "C"  (lscation D1} e=w-- apen
*  3Shert-plug X"  {locatisn C7)  ---== shor: ' i




LTI T ARSI IS ELL TS TS LTSS ISP INIIILI TS LLLLL T T MITSUBISHI ELECTRIC

-+ Short-plug "a" (locazien C7} -~w=—= open

+  Shere-plug "a* (lecatien £6F  ~=-—- shore

- Fattern moL" (lecatien CL0) wee-- short {(jumper)
- Paztern wgriw (iscation £8) ~-=== short (juomper)

when the in use signal is active and drive select is to e latsned.

0
e
w
Lo

+  Short-plug "IT" {location Di) =-=---- short

. Short-plug "D" flocation Dl) =-=--- short

. Short-plug "HI" {logation Dl) ==—=- open

. Short=-pluag "¢ tlocation Dl} ==ww- open

. Shorz-plug "¥X" (locaticn £7) ===== shorc
Short-plug "B" {locaticn {7} -==-—-— open
Zhort-plag "A" (iccation C§) =—wwe~ short

. Pattern "OL"  {(location C192) «---- short {(jumper)

. Pattarn "HSLL" (location C8)  w=-=— ghors {jumper]

0 release head load iatch, mare the nead load line or in use line
inactive {logical "1") and then select the drive.

6.16 Door Lock Conditiaen

é.15.1 Door logk with in use "CR™ head load signals

To perform the medification for this opticn, set traces as follows.

oy

z  Shert-plug "0 [(iccation Dl ===-- shocrs

13

Short-plug "X*" (location C7) =-w-=-= short

(¥

Pattern "V (lezation D4) eww-= shore {jamper)

s  Pattern *¥" (location D4) =~w--- open
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08
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(o1

toor igck with in use “gr" drive select signals

r]
o

pericrm the mcd:rfication for thig spticn, ser traces as Icllows.

2 Ssherz-plug "A" (igcation C6) ==-=-- short

& Short-plug "2" (locaticon BS) ===e— shorc
9 Patzern "y (losguion D4) -—--- open
o Pattern ¥ {lecation D4} ----= short {iumper)

6.1%7 Mator Start

The spindle moter is normaily actuated when the DO power supply 13
CN and a disk is inserted, however the shoro-pligs may be used ID
ser tne following three corditions. Read/write sperarzicn sheuld
net ke performed during the 500 ms interval regulired bDetwesn nonor
start and READY.

£.17.1 Motor start with head lcad signal Flug sertings

3 Short-plug "MG" (location B3} =-—-—=-= sher=z

* ShortT-siug "MS" (location C8) ~=w—== open
6.17.2 Motor start with drive select signal Plug settings

> Shert-plug "MC" {iocation B3} -=w-=-= open

Short-clug *“M8" {locaticn £S5} ~w—w= shor:

L:

[¢11

17,2 Moror start with nead lsad “AND" drive selecge. Plug setciass

5 3Bhert-plug "™™MC" (location 33} ==—~== ghors

> Short-plug "MS" {(location £35% --=-- shcrt
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CHAPTER 7 DRIVE PHYSICAL SPECIFICATIONS

This section describes the M2896 dimensions and installation
procedure.

7.1 Drive Dimensions

Fig. 7«1 shows the M2896 drive dimensions, screw
mounting hole locations and dimensions, and front panel
dimensions.

7.2 Mounting Recommendations

The M2896 can be installed in the following directions
without mechanical adjustment:

o Vertical: Door opens to the right or left.

o Horizontal: Door opea upward.

o] Slant mounting should be within 10 degrees.
7.3 Mounting

To mount the drive, use the six screw taps on the sides

of +the drive or the four taps on the bottom of the
drive,

See Fig. 7-1 for details of the above mounting taps and
for the overall dimensions of the M2896.

7.4 Air Flow

Ensure tha the ambient temperature in the FDD case does

not exceed 43 degrees while in operation.

NOTE: The ambient temperature in the PDD case 1is
taken as that at point B in PFig. 7-2. An
example of the recommended air flow is shown
in Pig. 7-2, it should be referred to at
system installation.
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CHAPTER 8 ERROR DETECTION AND CORRECTION
This section describes general analysis of data errors and data
correction,
8.1 Write Error

1f a write error occurs during a write operation, it
will be detected on the next revolution by performing a
read operation, commonly called a "write check”. To
correct the error, another write and write check
operation must be done. If the write operation is not
successful after several attempts have Dbeen made, "a
read operation should be attempted on another track to
determine if the drive is safe. If the other track 1is
read correctly, the track on which write failed is a
defective track and operation should be changed to
another track or ancother medium,

8.2 Read Error

Most read errors that occur will be "soft" errors; that
is, by performing an error-recovery procedure, the data
will be recovered,

Scoft errors are usually caused by:

e Airborne contaminants that pass between the
read/write head and %the disk medium. These
contaminants will generally be removed by the
cartridge self-cleaning wiper. However, in an
environment with expremely large amounts of dust
contamination, the disk surface may be impaired
during prolonged read/write operation, <ausing
hard errors.

o) Random electrical noise, which usually lasts for a
few microseconds to several milliseconds. Spike
noise, especially those caused by short-period
switching regulators, affect the $§/N ratio and
iead to a higher frequency of re-read operations
necessary for dat recovery. It is therefore
essential to check the noise levels of the nC
power supply to the drive and of the frime ground.

o Small defects in the written data and/or track not
detected during the write operation, which may
cause a soft error during a rvaead,

o Dust adheres to the disk surface, e.j., as a
result of fingerprints, after the write operation,
this may lead to temporary errors, It should be
remembered however, that these temporary or
transient errors will turn into hard errors if the
unit is continuously operated for a long time with
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such dust adhering to the disk surface.

The following procedures are recommended to recover
from these soft errors:

Step l: Re-read the track several times or until such
time as the data is recovered,.

Step 2: If data is not reccovered after step 1, access
the head to the adjacent track in the same
direction as previously moved, then return to
the desired track.

Step 3: Repeat step 1.

Step 4: If data is not recoverable, the resulting
error is considered a hard error.
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CHAPTER 9 RESHIPMENT PRECAUTIONS

Be sure to insert the shipping disk that was shipped with the
unit, and close the door when reshipping it,
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CHAPTER 10 TYPE REFERENCES TO BE STATED WHEN ORDERING

10,1 Table Listing Changes in Type Reference Designations
{indicated by three alphabetic characters in the
secondary name chart)

M2896-63- X 4 Z

Alphabetic character:; mounting
screw (See Fig., 7-1)

Alphabetic charagter: Front
panel color

Alphabetic c¢haracter; front
panel size

X Front panel size
X Dimensions
0 2.25 x 8.55 x 0.39 Loches
1
b4 Front panel color
Y Panel color Handle/button color
0 ivory-white Ivory-white
2 Black Black
A Mounting screw
2 Mounting screw specifications
u Unified screw No, 8-32UNC x .25 DP
™ Metric secre M4 x 0.7 Screw Depth .25
NOTE: M2896~63~-020 1is the standard model No. Check catalog

before ordering other models.
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