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CHAPTER 1 INTRODUCTION

The Mitsubishi M2896 Flexible Disk Drives 1is a half-height
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 meet
customer requirements.

- Main Features -

o} Half-high thickness and reduced depth as compared. to
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, requiring
less or no write precompensation, enables interchangeability
with IBM systems.

Q Enhanced tracking ability of the medium surface provided by
a new type patented circular gimbal spring suspension of the
read/write heads with lower lcading pressure, same as the
Mitsubishi M2894 FDD.

o Equipped with head load/unload mechanism, and media tap-tap
life ‘reaching many hundreds of thousand load/unload
operations for the same point of a track. Heads are

unloaded for both sides during waiting, aliminating
unnecessary contact with medium,

o Media need not be specifically specified or designated by a

special brand name. Diskette 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.

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
sides 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 2D or eguivalent,

The M2896 is 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 gimbal
spring in the mechanism for holding the magnetic
heads with lower loading pressure. Thus,
excellent read/write operation and a long service
life are offered. This mechanism significantly
reduces the effects of Jjacket 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~Zn ferrites, enabling a higher performance.
The slider has a high-precision, pinhole-free
sliding surface. The four cornets 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 prolonged service life,

The M2896 head loading mechanism uses a closed-
loop electronic damping system employing 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 M2896 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
FDD space.
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1.2 Specifications
1.2.1 Performance specifications (Table 1l-1)

Table 1-1 Performance Specifications

Single Density Double Density
Memory capacity
Unformatted
Disk (kilobytes) 300 1600
Surface (kilobytes) 400 BOO
Track (bytes) 5208 10,416

Formatted (bytes/sector)* 128 x 26 sectors 256 x 26 sectors

Disk (kilobytes) 499.2 998.4

Surface (kilobytes) 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 sett-
ling time)

Settling time 15
Head-loading time 35
Motor—-start time 500
{milliseconds)

* example shown
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1.2.2 Functional Specifications {Table 1-2)

Table 1-2 Functional Specifications

Single Density Double Density
Recording density (Bit perinch) 3408 6816
Magnetic flux inversion density 6816 68148
(FCI)
Enceoding method M MEM
Track density {tracks per inch) a3
Number of cylinders 77
Number of tracks 154
Number of heads 2

360 +3%

Rotation speed (rpm) (instantanecus)
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 requlrements
+5 V

+12 V

+5 V + 5%, 0.8 A typical

+24 Vv + 10%, 0.8 A typical

Operating environmental
conditions

Ambient termperature

Relative humidity

Vibration

Non-operating environmental
conditions

Ambient temperature
Relative humidity

Vibration

0 o o o]
41 F to 108 (5 C to 43 )

20% to 80%
temperatue:

{Maximum wet bulb
B4oF (290C) )

0.25 g (10 to 100 Hz)

o Q o] Q
~-14 F to 122 F (-10 C to 51 C)

20% to 80% (Without condensation)

2 g (10 to 100 HZ)

Heat dissipation

79 BTU/hour typical (23 watts)

Physical dimensions

(Except for 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%5 x 0,39 inches (57 x 2.7
x 10 mm)

Weight

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

Table 1-4 Reliability Specifications

MTRF 10,000 POH or more (Note 1)
MTTR 30 minutes
Unit life

5 years or 20,000 energized hours,
whichever comes first

Media life
Rotational life

Tap~tap

6

3.5 ¥ 10 pass/track or more
5

10 or more on the same spot of a track

Brror rate
Soft read error
Hard read error

Seek error

-9

10 bit {(Note 2)
~12

10 bit
-8

10 seek

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 actuatgr
to position the read/write heads on tracks, a solenoid
to load and unload the read/write heads on the medium,
and electronic circuits to drive these components.

The roraticon 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 £or both sides of the medium during non-
perations.

Electronic Circuilts
The circuits to drive all mechanisms in the disk drive

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

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

o Drive slection circuit;

o Index detection circuit;

o Head-positioning actuator drive circuit:

o Head~-loading solenoid drive circuit:

e} Read/write circuit;

o Write protect circuit;

o Track 00 detection circuit;

o Drive ready detection circuit;

e} Head selection circuit;

Q 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 board attached to the motor.
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Figure 2-1 M2896 Functional View
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2.3

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 Head

The head incorporates three ferrite head cores; erase
head cores 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
solenoid and load on, or contact, the disk.

Each head is mounted on an adequately compliant,
circular gimbal spring so that they correctly follow
tbe track to maximize the signal reproduction from the
disk. This surface tracking of the circular gimbal
head minimizes stress on the disk sur face and
contributes to an improved diskette service life, with
lower loading pressure.
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CHAPTER 3 BLECTRICAL INTERFACE

There are two electrical interfaces: signal interface and oower
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, to
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/P5)

Power Voltage Pin Number
+23 vV DC 1
+24 V GND (Return) 2
DC GND 3
(Not Used) 4
+5 VvV DC 5

+5 V GND (Return) 6




A;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\MlTSUBlSHI ELECTRIC

Table 3-2 Signal Connector Pin Arrangement (J1/P1l)

Signal Name Signal Pin Ground Return Option
Number Pin Number
ALTERNATE I/0 2 1 ~WRITE CURRENT SWITCH
ALTERNATE I/0 4 3
ALTERNATE 1/0 6 5
ALTERNATE I/0 8 7 -TRUE READY
ALTERNATE 1/0 10 9 -TWO~SIDED
ALTERNATE 1/0 12 11 ~-DISK CHANGE
-SIDE SELECT 14 13
ALTERNATE [/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 al
~WRITE PROTECT 44 43
-~READ DATA 46 45
{NOT USED) 48 47

{NOT USED) 50 49
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3.1.1

Signal Interface

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

o True = Logical "0" = VL 0 V to +0.4 V
Iin 40 mA maximum

o) False = Logical "1" = VH + 2.5 V to +5.25 V
Iin 0 mA

o] Input impedance = 150 Ohms

Cabling method and input line termination

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

These drives are controlled in a multiplex system using
drive select 1lines so that any one drive can be
accessed.

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

The M2896 input signdl lines must be terminated in a
maximum of 8 lines, 1if alternate input is included,
except for the drive select lines. 1In order to operate
the drive correctly, the termination must be at the
dive <connected to the end of the interface cable
farthest from the host 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 removed from all the drives except the
one that connects to the end of the interface cable,

The termination may be ended at the outside. To do
so, connect the input signal lines to 150-ohm, 1/4-wat:
resistors, and tie the other lead to +5 ¥V DC, In this
external termination method, the resistor 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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RIBBON OR TWISTED~PAIR CABLE

(DRIVE SELECT)

3 m MAX {

'
!
f
]
i
}
!

3.1.2

i

: ~ N \ N 1‘

SIGNAL ,

- -

- BITXA

HOST SYSTEM TERMINATO
FDD NO. 1 FDD NO.2 FDD NO.3 FDD NO. 4 '

. b Ld
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 line receiver «circuit 1is a Schmitt
trigger «circuit having a hysteresis characteristic at
switching level 1in order to improve anti-noise
properties in the interface line,
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Fig. 3=2 Interface Circuit Recommended for Line

Driver and Line Receiver
Input signal lines
The M2896 has 12 input “signal lines. OQf these, 9 lines
are standard and 3 lines are options in accordance with
customer requirements.
There are two types of input signals; one is
multiplesed in a multi-drive system and the other
performs a multiplex operation.

The multiplex operating signals are:

el Drive select 1
a Drive select 2
0 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 another. Traces DS1, DS2, DS3 and DS4 on
the M2896 printed-circuit board are used to
determine the drive select line to which the
individual drives should correspond to become
active. These changes of trace connections are
made through jumpers. The jumpers are set to DS1
at factory shipment and so must be changed to
other lines as required.

Side select

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

When the polarity of the side select signal |is
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 core 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 erase current cutoff for several
hundred microseconds. 8o, during this delay time,
the head select must not be reversed.

Direction select

When step signal pulses are given, this interface
line signal c¢ontrols 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 Jjumper 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.

T;e 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 detalil in section
5.10.

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 to move the
read/write head in the direction defined by the
direction select line.

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

This line normally maintains a leogical "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) 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, Fig. 4-4 for the timing.

{(6) 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
(reversal from logical "1" to logical "0") of the

data pulse (negative-going pulse) and writes data
bits.

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

Fig. 3-3 shows the write data timing.

2.00us
150ns TO 1100ns +1G6ns
4.,00Us+20ns | 4.00us*20ns
Fig. 3-3 Write Data Timing (FM Encoding)
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(7) Head locad ({(alternate input option)

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
start/stop to be controlled. In this case, head
loading must be effected with the in-~use signal.
Refer to section 6.1 for details of this option.

{(8) 1In use (alternate input option)

This interface 1s an option selected by the
customer ., 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 MOTOR START,
this signal can be used for head load.

{9) OQutside write current switch (altecnate input
option)

This interfaces line is an option selected by the
customer.

This line at logical "1" £for tracks 00 to 43
provide a large write current. Logical "0" in the
range of tracks 44 to 76 gives a small write
current.

The current 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 detailed 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 alternate output lines can be selected.
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(1)

Index

This interface line 1is normally maintained at
logical "1". Eash diskette turn (166.7 ms periof)
provides a 1 to 8 ms width output at logical g".
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 1logical "0", it
indicates that the read/write head in the drive is
positioned to track 00. When the selected drive
output 1is at logical "1", it indicates that the
read/write head is positioned at a location other
than track 00.

Ready

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

For a further description, refer to section 6.14.
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(4)

(5)

(6)

(7}

(8)

(9)

Read data

This 1interface line causes the read/write head to
read the data stored on the diskette surface and
to output raw data (data and c¢lock synthesis)
converted to a pulse signal.

This 1line is normally at logical "1", but sends
logical "0" (negative-going pulse) ocutput pulses
during the read operation. Fig. 3-5 shows the
timing wvariation for the usual diskette and the
allowance for bit shifts,

Ipnipnimmninnianl

. 200na T 5003 Tz : Tz

T| = 2.00 us +400 ns (Jictzer due to crotation variation is noe
included.;

Ty # 4,00 ;s +800 ns (Jitter due %o rotation variation is noc
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 1is at 1logical "0", a write
operation 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
Zustemer. Use of the pins is described in section

True ready {alternate output option)

When power 1is applied to the DC motor and the
motor rotates at the rated rpm (READY condition),
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and 1if, furthermore, the seek is completed,
logical "0" occurs 23 + 5 ms from the leading edge
of the last step pulse. In addition, a logical
"1" 1is 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 +0.25 v 0.8 A TYP, 100 mv
{+5%) 1.0 A MAX.
+24 V DC *2.4V 0.8 A TYP, 200 nmv
1.0 A MAX.
(+108%) (NOTE)

NOTE; 1.3 A MAX. when motor starts., (typically 10 ms)
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CHAPTER 4 FUNCTIONAL OPERATION
Power On Sequencing

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 step-out
operation with the controller until the track 00 signal
is detected at the interface 1line to enable the
read/write head to be positioned correctlv.

Fig. 4~1 shows the power on seguence timing.
Drive Selection

The M2896 wuses a daisy chain cabling system in which
multiple drives connect to single cable. The selection
of individual drives 1is 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 for each
drive, 1f the same number 1is set in more than one
drive, the interface ocutput 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"
signal to move the head. To move plural tracks, Step
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 0 is selected;
when it is low, the head at Side 1 is selected.
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4.5

4.6

Read Operation

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

Fig. 4-5 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 FM 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 unnecessary, when
writing data with MFM (double density), to apply
precompensation that corrects bit shift effect at write
operation. But to harmonize with other precompensated

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 walue of read data
pulses from the diskette, and is also provided with a
function, 1in 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
amplifier fregquency band.

More specifically, the track numbers are sorted in the
drive circuit, 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 is 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 drives.

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 59, and increases

it for tracks 60 to 76, thereby effecting a decrease in
bit shift variation.
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NOTE 1: Refer to section 6§ Customer installation options.

Fig. 4-1 General Control and Data Timing



A’.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ MITSUBISHI ELECTRIC

DC POWER —
DRIVE SELECT

It 8
o

DIR%CTION ~ STEP OUT
SELECT =
STEP IN ' ., {_____._
! I | T
1 s MIN. |1las MIN. -—l -
200ms MIN. - é 25us MIN e - 25us MIN.
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ngf'ID READ .
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Fig. 4-3 Read Operation Start Timing
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DC POWER red
o |5 MIN,  eione
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SELECT
—-—4 . o 3 5mg  MIN,
STEP
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WRITE GATE i ,
| |1 590 us MIN.
e r*—'4p8 MAX. -
WHRITE DATA l
Fig. 4-4 Write Operation Start Timing
DATA 1 1 1 0 1 0 0 0 1

DATA tj1{rjodtlofoflol 7

N N

-

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 M2896, and recommended mating connectors are described

below,

5.1 Signal Connector (J1/P1l)
J1 is a card-edge type, 50-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, ...49). There is a key slot
between pin 4 and pin 6 tec 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 housing Contact

Twisted-pair AMP 1-583717-1 583616~5 (Crimp)

Cable No. 26 583854-3 (Solder)

Flat cable M 3415-0001 NA

KEY SIOT
.036%.004

2 *—j i 50
b ) 3

.400% 010 .450+.010

!
i 3

.050

NOM. L100 NOM.

e gunal
.0S0 NOM. L0863 NOM. (2X)
O
2,575+ ,010

BOARD THICKNESS .062+.007

Fig. 5-1 J1 Connector Dimensions and Numbers {(dimensions in inch) .
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5.2 DC Power Connector (J5/P5)

J5 1s a DC power connector with six pins, attached to
the printed-circuit board bracket.

Fig. 5~2 shows the pin arrangement for J5S. The pin
numbers are indicated on the component side.

Table 5-2 PS5 Connector Type

Cable used Maker Connector housing Contact

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

CONNECTOR BRACKET PARTS MOUNTING

/// : ~<f//SIDE
52 1
PO

\\

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 PN 1-480271-0

PS5 CONNECTOR
AMP PN 1-480270-9

PARTS
MOUNTING

¢ s1oE

Pl CONNECTOR

AMP |
P/N 1-583717—1 ///,/ J1 CONNECTOR

FDD FRAME

Fig. 5-3 Location of Interface Connectors
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CHAPTER 6 CUSTOMER INSTALLATION OPTICNS

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 board and/or wusing alternate
input/output pins.

Traces are connected with short-plugs and jumpers. 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 NQ.
p
/% DCAATR48 -02 <
g o . Aw-q P DCAAT248 -~ I — B i
: ;s T L30Ty o LI & A A —a. ] L“—
M, el ) wrmzyase  BD wraS7aan P usemsn | O g 10
” - i il v : -
=@ ] i3pesa @y Eume| (33
; wgl ; Pz
N aqmm , E:"WJ )Jm ’; ze ; ‘,'5‘ i [ 9
- ™ ! ~ P =
o o I HHE
% mraLSTIe z0er | SRR~
& g T b 3{',} "" ¢ 8
@' =3 °:@r’ ;,.H* 2l
MTSLSOAP - R Jresas i 7
* erfEms 2 ]
>nump 53 “z""’ 6
7 % " . i3 4 I
Q ¥ - ik
3 0 wreL30as ]g%a.mv j z 5
3 = v ey rore Miesy A ~ =
%l N sig 3 :
-0 aN74nITAAN naszoIe wreLstasr § 0N u 4
s e ? =
13:40 32 % "‘LE’I;.;!?‘VEA: 3 ﬁ; o
) Y 3

A B C ; E F
NOTE "o’ indicares plugged

Fig. 6~-1 Printed-Circuit Board Option Locations
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Table 6-1 Customer CUT/ADD Trace QOptions

Trace Location Description Shipped
Designator From Factorvy
Open Short
TERMINATOR El Input line terminator Plugged
JFG Al Frame ground and signal Plugged
ground are shorted
JSG al Frame ground and signal X
ground are opened
D81 D1 DRIVE SELECT 1 Input Plugged
DS2,D53,054 Dl - DRIVE SELECT 2,3,4 iInput X
1B,2B,3B, 4B Dl SIDE SELECT Option using X
DRIVE SELECT
SE Cl External WRITE CURRENT X
SWITCH
SI Cl Internal WRITE CURRENT Plugged
SWITCH
S Cl "Keep Open" X
DT CL DISK CHANGE Option X
25 Cl TWO-SIDED Status Qutput X
IT Dl IN USE Terminator Plugged
D Dl Alternate Input - IN USE X
HI Dl HEAD LOAD "OR" IN USE to X
the IN USE CIRCUIT
C Dl Alternate Input - HEAD X
LOAD
I Dl INDEX Output Plugged
R D1 READY Output Plugged
ST D1 SIDE SELECT Option using X
DIRECTION SELECT
52 Dl Standard SIDE SELECT Input Plugged
s3 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 D4 READY Standard Plugged

RM D4 READY Modified X

RFa F2 “Don't Remove" Plugged

RFD F2 "Keep Open" X

MO El MOTOR ON £from HEAD LQOAD X

MS Dl MOTOR ON from DRIVE SELECT X

2 D9 IN USE LED from DRIVE plugged
SELECT

NP F9 Allow Write when WRITE X
PROTECTED

WP F9 Inhibit Write when WRITE Plugged
PROTECTED

F:\ D4 Radial HEAD LOAD Plugged

B D3 Radial HEAD LOAD Plugged

X D4 Radial HEAD LOAD Plugged

RT bl Radial INDEX X

RR D1 Radial READY X

RI C2 Radial INDEX X

RR C3 Radial READY X

b4 EB IN USE from HEAD LOAD X

v E8 Door Lock from HEAD LOAD X

HLE D10 HEAD LOAD Latch X

DL DlO Door Lock Latch Option bl

HUN CS HEAD UNLOAD Normal X

HUD CS 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 Output X

HY [of) Standard READY Plugged

M1 D1l Use J1 pingfor MOTCOR X
START

M2 D1 USE J1 pin 18 for MOTOR Plugged
START

Ps Cc2 HEAD LOAD Anded with Plugged
Standard READY

PH c2 HEAD LOAD Anded with X
HOLD READY

ET Ci "Reep Open" X

EZ C4 "Do not cuc" X

Vi ES "Do not cut"® X

v2 B9 "Keep Open” X

73 C5 “Do not cut” X

V4 cS "Keep Open" X

75 E4 "Keep Open” X

V6 E4 "Do not cut" X

V7 D3 "Keep Open"” X

vg D3 Do not cut” X
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6.2

Loading 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 life of heads and media is further
prolonged. When the system requires the driye to
perform a read/write operation, the head load line 1is
made active (logical "07). This causes the heads to
load and the step motor to be full powered.

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

To perform the modificaticon for this cption, set traces
as follows:

o Short-plug "C" ~---- short
o Short-plug "X" ---=- open
o} Short-plug "B" ---- short

o) Short-plug "A" ---— short

Loading Heads With Head Load Signal

{Selecting Drive 1is Accomplished By Means of Drive
Signal)

This option enable a seek operation by drive selection
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 more 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
Q Short-plug "X" =~~—~- short
o) Short-plug "B" =--=- open

o Short-plug "A" «--- short



A:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Y MITSUBISHI ELECTRIC

6.3

Loading Heads With Head Load Signal
(Selecting Drive 1is Accomplished By Means of Drive
Select Signal “AND" Head Load Signal)

Head 1loading is accomplished by means of head load
signals. These are independent 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 condition,

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

o Short-plug "C" ==~~~ short
o] Short-plug "X" ---- short
o Short-plug "B" ---- short
o) Short-plug "A" =~--- oOpen

Radial Ready

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

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

The first drive:

o) Short-plug "R" ~w-—~ short

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

Others;

o Short-plug "R" ————open

o Pattern "RR" —-—- oOpen

0 Connect short-plug "R" and alternate I/O pin 4, 6

or 8.
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NOTE :

DRIVE SELECT ~—{}-¢{}—a—i

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
Fig. 6-2.

A stopper is controled in the power—-down mode except
during the seek overation.

+3V

Q
"™

-READY

}
ALTERNATE
INPUT/QUTPUT
PINS

N

Fig. 6-2 Radial Ready Circuit
Radial Index

This option enables constant meonitoring 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" -we= short
o) Pattern "RI" ==~~~ Open
Others;

© Short-plug "1I" ~m-— open

o Pattern "RI" =---- Open
o) Congect short-plug "I" and alternate I/0 pin 4, &
or 8.

(To use alternate input/ocutput pin No. 2, open trace
"0~2" and set short-plug "SE" open).

gbe gigcuit relating to this modification is shown in
ig. 6-3.
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+5V

RI 1
DRIVE SELECT

} —INDEX
INDEX —y O I\

J1
20,
2 2
%%; 4 N ALTERNATE

w%‘f}-——“*"“*P INPUT/OUTPUT
AR 6 PINS

N O———>
N3 8

Fig. 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 front panel lights and the door of
the drive locks.

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

6.6.1 Plug settings to light LED with in use "OR" drive
select signal.
o short-plug "D" ~-== short
o Shert-plug "IT" ~=-- short
o} Pattern ny" —m———OPEN
o Short-plug "2° ~--— ghort
6.6.2 Plug settings to light LED with head load "OR" in use
signal.
o] Short-plug "D7 -—-=-=- short

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

o Pattern ny" -==-~ short (jumper)

o] Short=-plug "z2" ————open

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 circuit relating to this modification is shown in
Fig. 6-4.
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g% +5v
=
I

- Door lock latch o+
{or nead load latch)

In use

Drive select

-~ Head load

i

Poweyr ON resa

Write protect

Ready

+ Write gate

.+ In use

r_____f LED

‘o3
—a

Y i
SO o B e SRS
Fig. 6~-4 In Use/Activity LED Circuit
Write Protection Option Use

When a diskette with write protect notch is inserted,
the write protect is set so that writing is inhibited
within the drive at delivery from the factorvy.

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 to identify a special-use diskette.
To perform the modification for this option, set traces
as follows:

Q Short-plug "WP" ~-~- open
o) Short-plug "NP" =--- short
The circuit relating to this modification is shown in

Fig. 6-5.

tm-t—-n

______,_b—:‘é.""\

WP
,..m..
(—rqz__‘// :}Nﬁ_zi::::}——__—a» To write circuig

== Intarface

_w__w (write protact)
r—“«‘-ﬂ-

+ Drive select __.J

Fig., 6-5 Write Protect Circuit
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6.9

6.10

Disk Change {(Alternate Qutput)

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 option goes
to the logical "0" level, The line resets at the point
when the drive select reverses from 1logical "0" to
logical ™1".

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

o Short-plug "DC" ---- short
Side Selection Using Direction Select

The side select can also be controlled by the direction
gselect line.

This option provides control two ways: one for
controlling head motion direction during a seek

operation; the other for head select control during a
read/write operation.

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

0 Short-plug "S1" ~—== short

) Short-plug "S2" ---- open

o} Short~plug "83" -———- open

S8ide Selecticon Using Drive Select

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 modification for this option, set traces
as follows:

o Both drives.

. Short-plug "“S1* -—-—-— open
. Shert~-plug "g2" ———— open
. Short-plug "S3" ——— short

o The first drive
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. Short-plug "DS1" --—— short
. Short-plug "2B -—=-- short
o} the second drive
. Short~plug "DS3" ---- short
. Short-plug "4B" --~~ short
The £irst drive The second drive
18] C EJ’,EiJSL 1| 0 O alias_
i 4 = O os2 2. 0O OJ C’:DS2
33, O O aéssa 3sgac_‘}/—\z:}3:>ss
a8, O O 0O ! ps4 s 4 B 5%554
s1, O Gi sﬂ}r:z =
s2| g D} s2: 03O

:

The drive select lines then perform side select
operation as follows:

Drive select 1 selects the first drive side 0
Drive select 2 selects the first drive side 1
Drive select 3 selects 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 1is
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 Short-plug "D" ==-- short
o Short-plug "HI" ~=--- open

6.12 Two-5ided

This signal discriminates which type of diskette (two-
sided or single~sided) is inserted. A logical "Q0" 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, set traces
as follows:

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

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

6.15.1

Ready Standard/Ready Mcdified

This option 1is wused to cause Ready to maintain a
logical "0", when Side 1 is selected while using a
single~sided medium, This option 1is wuseful 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 modification for this option, set traces
as follows:

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

. Short-plug "IT" «-=-- open

. Short-plug "D" —-—- Oopen

. Short-plug "HI" w--- ghort

. Short-plug "C* —ww— Oopen

. short-plug "Xx" ~-——- short

. Short-plug "B" ————Open

. Short-plug "A" ~=== Short

. Pattern TDLY w—-— short (jumper)

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

6.16
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* -—~= gshort

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

- Short-plug "C" -——— Oopen
Short-plug "X" ---- short

. Short-plug "B" -——— Open

. Short-plug "A" -~-- ghort
Pattern "DL" =—=- ghort{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, set traces
as follows:

0 Short-plug "C" --—-— short

o short-plug "X" ----~ short

o Pattern "w" ~—-- short{jumper)
o] Pattern "Y" -—=-- 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" =—--~ ghort
o Short-plug "2%" -—-- short
o Pattern “W*  ---- open

o Pattern "YY  wm-= 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
power 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 500 ms interval required between
motor start and READY.

Motor start with head load signal Plug settings

Q Short~plug "MO" ~--- short

o] Short-plug "MS" --—-- open

Motor start with drive select signal Plug settings

Q short-plug "MO" ~---- open

o] Short-plug "MS8” —---- short

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

o) Short-plug "MO" ---~ short

0 Short-plug "MS" ---- short
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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/cr using alternate input/output pins.

Traces are cornnected with short-plugs and jumpers. The position 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.

A B C D E F
FJ TR _SATHG 2 T U—
10 ) PN ] 2 ] 10
hioo R (G 20

9 [ ) ) ) 9

° ) B ]S ) 5
8 X (HS) (1XING)
3 (g 5 =
i - €6 2 ~ (TROPYS ] 7
% (3G4a) (WG D e EXN BE } (HLAEAGH
6 S ? }‘ > i - 6
- -} MS (Gl
7 g2

]2 ] QZ] 5

YOOOOV  {TKOOEZZUHL)
J

B

4 2 ] 2 15 “
RR [N
ey =xa 3 o g
3 Mo L 2 e b 1% ) 3
Qri Bso coosst RF omxm
2 - Termingtor ? ; 2 ; 2
o
o o L—T—O;f—}” (1X0}
1 - 3 a0 SN e @
B B5 Emprmgd T |
re rou-q RRED G) )
- W G [oo) m‘mﬁz :
O Won mwmvmwmm ;
Fo l] =% o |
|
8 8 C D E F. |
|
NP m; : Switching with short-plug Location
wi :
mLL OO ¢ Swikiching by rsurting the pattern and uSing sumpers.

Fig. 6-1 Printed-Circuit Board Trace Location
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Table 6-1 Customer CUT/ADD Trace Options
: Shipced
T Y H i .
trace Location - Description from Factory
Desigmacter ; ;
: ; Cpen Shor=
g

TERMINATOR

Input line terminatcr

J¥FG Al Frame ground and signal % ¢ Plugged
ground are shorted é

JSG al Frame ground and signal | X
ground are opened |

DSl Dl DRIVE SELECT 1l Input i Plugged

Dsz2,D0s83, 084

Dl

13, 28, 3B, 4B

ol

SE cl . External WRITE CURRENT SWITCH X

z

H H
3z cl i Internal WRITE CURRENT SWITCH ! Plugged
3 E cl "Xeep Open” } X

DISK CHANGE Cprtien

TWO=-SIDED Status Output

D1l

IN USE Terminator

a

Dl

Alternate Input - IN USE

2%
el

Dl

HEAD LOAD "0OR" IN USE %o the
IN USE CIRCUIT

Dl

Alternate Input - HEAD LOAD

oi

INDEX Cutput

READY Cuiput

sl EL . SIDE SELECT Cption using ¢
! DIRECTION SELECT .
i .
sz EX Standard SIDE SELEZT Inpus | Slugged

SIDE SELZCT Qpticn using
DRIVE SELECT

X
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Table 6.1 {cont.}

T 7
' f Shipred
Trace i e I NS
) lLocation Description i from factory
Designatcr
Cpen | Short
|
RS El ! READY Standard i Plucgged
: i
RM ELl Mod:fied ; X i
f i t 5
RFa : F2 % “Don't Remove" | i Plugged
RFb | F2 { “Xeep Open” D
' f I s i
MO ) 83 ¢ MOTCR ON from HEAD LOAD : X ;
¢ : H :

MS | €5 | MOTOR ON from DRIVE SELECT . S

2 i B35 IN USE LED from DRIVE SELECT Plugged
NP ; co ¢ Allow Write when WRITE ; )4
PROTECTED

WP cs ! Inhibit Write when WRITE : . Plugged
| PROTECTED
1 i
! '
A ot | Radial HEAD LOAD ; | Plugged
; . R - J . 3
B ‘ c? ¢ Radial HEAD LCAD i i Plugged
H N 1
X c7? Radial HEAD LOAD ; © Plugged
BSO £2 "Don't Cut” : 3 X
BSl EZ "Xeep Cpen" | X

RI % c2 ! Radial INDEX 1 J X

RR €3 | Radial READY ; X

D4 § IN USE from HEAD LOAD L

v § D4 | Door Lock from HEAD LOAD i : X

ILL : c9 . HEAD LOAD Latch S S

@]
[
(9]
[
O

; ' . Door Lock Latch Opticn ; X |
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6.1

6.3

SEERARRERIRRRREINERARERERRR R AR RN

Loading Heads With Drive Select “AND" Head Load Signal i(NOTE)

In this option, lcading head is accomplished by means of drive selac:
siznal "AND" head load signal and therefore the life of neads angd
media is further groleonged. When the system requires the drive o
perfcrm a read/write operation, the head load line is made aciive
{logical "0"). This causes the heads to load and the staep motor 0
be full powered.

< P

The write or read coperation must be periormed 25 ms or more after
the head load line goes active.

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

(o]
U

hort-plug "C" (location D1} ~=--- short

(o]
5]
jo 3
(8]
1
ot
1
0
P
i
[1#]

"X" {locaticn {7) --=-~ open
5 Short-plug "3" {(location Z7) ~w——— short

o 3Sheort-plug "A" (location Q&) =—-—-- short

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

h s option enables a seek pperation by drive selection withou:z

ding the heads or with the door open. In this case, as in the one
abcve, make sure to perform the read or write operation 35 ms or morg
afzer the head load line goes active {logical "0").

P‘ »)

This oction is recommended because it provides lcnger media lile.

Te perform the modification for this coprtion, set txaces as follows.

o Short-plug "C" (location Dl) ~—-=- short

o Shor=z-plug "X" (location C7) ===ww short
> Shorz-plug "B" {location {7) -—=—-- cpen
5 Shorz-pluz "A" (locatiecn (B} -———- short

Loading Heads With Head Load Signal {(NOTE)
{Selecting Drive is Accomplished By Means of Drive Seiect Signal “AND™ Head Load Signai}

means of head load signals., Thesa are

Head loading is accomplished b
ct signals.

independent of the drive sels

i
b4

-
-
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This option is used for a mutual copy operation bewween diskett
in which the need for ccnsidering head lcad time can be elimina
and copy time can thus be reduced. Each drive remains in the h
load condition for alternate input/cutput pins.

es
tes

ea

(&7

a8

The read or write operaticn must be performed 18 ms or more alter
drive selection,

In this option, the AND logic conditicn of the drive selact signals
and head loadé signals represents the drive select condition.

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

2  Short-plug "C" (lccation D1l) ===--- short

o Short-plug "X" (lecation C7) ~—-=-=-- short

Lvd

Short-plug "B" (location 7} -==-- short

¢ Short-plug "A" (lccation C86) w==--- open

6.4 Radial Ready

This option enables the resady line of each drive to be monitorsd

without drive selection.

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

The firsc drive;

¢ Short-plug "R" (leocation D1} =~—-—- short

¢ Sheru-plug "RR" {lccation C3) ~--—~ open

Others:;

¢ Short-plug “R" ({location Bl} =--== open

o Pattern "RR" (location C3) ----=- Open

¢ Connact short-plug "R” and alternate I1/0 pin 4, & or 8.

{To use alternate input/output pin No. 2, open trace "0-2" and

set short-plug "SE" {(location Cl) open).

The circuit relating to this modificaticn is shown in Fig. &-2.

NOTE: A

A stopper is controled in the power-down mode except during the
seek operation.

6 -5

7, MITSUBISHI ELECTRIC
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+35VY
°
§ J1
RR &
22

DRIVE SELECT —{ré{—— e  —READY

READY e — o

;.‘:::\ P 4 l ALTERNATE
W\, INPUT/QUTRUT

- 5, | eINs
I\

3
(98
LYl

. 6-2 Radial Ready {1

H

6.5 Radial Index

This option enakb
reduces mean !

1 ~
latency time

3
[s]
3
b
2l
th
|
it
o3
®
2]
o
1.
' ¥
(51
‘z,
{
fu
1t
34
O
o |
re
Q
H
rt
43
fo
[}
O
‘0
t
§a.
&)
o
1]
1]
it
11
3
|
[§]
b
U
[\
n
1y
3
'._4
l..:
(V]
£
Ui

> Shert~-plug "I {locanicn DL} ==-=- shors
5  Patzern “RI" {(locaticn L2} ===== open
Sthers:

5 Short-plug "I" ({lecazion Dl ~~--- open
> Pattern "RI™ (locartiocn (2} ~===-- cpen

> Connect sheort-plug "I" and alternace I/C 2in 4, © or 8.

{(To use algernate input/ourput pin No. 2, open trace "O-2°
and set snort~plug "SE" {(locaticn Cl) oren:.
The cirsuit relating o this medification i3 shown in Fig. £-I.
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+5V
°
g I
RI_ g I
DRIVE SELECT —{H¢{—e— e 20,5 —INDEX
INDEX O a2 —Z»
R
Wy 4 4 ALTERNATE
W R An— INPUT/OUTPUT
R 6
N ek > PINS
Y
N, B 8
O

Fig. 6~3 BRadial Index

6.6 In Use Alternate Input {Activity LED)
When this alternate input becomes a logical "O", the activiiy LED on
the front panel lichts and the door of the drive locks.

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

©.2.1 Plug settings te light LED with in use "OR" drive select signal.

o Ehert-plug "D' (location DL) -=--- short
2 Shert-zlag "IT" (location D1} =—ww~= shor:
o Pattern "v"  {location D4} -~=-- open

o Short-glug "Z"  (locatien 35) e=w-—- short

£.6.2 Plug settings to light LED with head locad "OR" in use signal.

z Short-plug "D7  (location DLl) -=-—- shortn

¢ Short-plug "IT" {(location Dl) «===- short

2 Pattern "Y" (location D4) ===== shor+< (jumper)
¢ Shoret-plug "2" (location BS) ~em—— open
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- In use ———

- Door

{or head load latrch) ;
Z ?
=

- Drive selecc

- Head

Under the conditions listed above, the in use ccnditions are

. , . - - tie s,
not entsred when the short-plug "D" is cpen. These condlTions are
P ¥ % 4 " P , LR b -y ; .
4223 when the in use switch {or head load latch: 1s used.
. e oss . . . P ..
The caircuit relating to this medification L5 SA0WR Ia Fi3. STH.

lock lavch

i
3 oy
load i e

Fig. -4 1In Use/Activity LED Circuicn

Write Protection Option Use

when a diskette with write protesct notsh is inserted, tie write grotect
is set so zhat writing is inhipited within the drive at delivayy from
the factory.

The modificaticn for this opricn relsases an inser=ad diskente with

a write protect notch from write inhibition, and inforwms zhe intzrface
that a protected diskerte is inserzed.

P &

This cptioen is used Lo identify a specialwuse disketza. To periomm
the modification for this oOpLion, set traces as Sollows.

-t

0 Shorz-plug "wWp* (location C%) =-=---- open

)
U
>
[}
H
34

t
4s
'.4
[

0

4

o]

(location JB) ==w=== 3hore

a
’.‘
LA
]
=
'l
£
A

2lating to this modification is shown

e
ol
iy
o

103
N

i
h
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Power ON resel «w—
Write protsclh
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Rea:‘:! —l prar
i -
! == Interface
o] {write protecs;
£
Write gate R E——
Drive s2lect

Fig.

6-5 Write Protect Circuit

Disk Change {Alternate Qutput)

When a not-selects
cpened during not

atc the point when i drive

M’!‘ e

To perform the modification

3 3horrt-piug "DC" {leccation Cl)

a
S

2 line of this option goes t2 the leogical
o

drive becomes Ready after Not Ready (Soor is

elected) and follewing drive select goes active,
"o" level.
from logigcal *OV

The

- 1 y-
Ielegt

ragvarses

for this option, set traces as follows.

- ——

short

Side Selection Using Direction Select

To perform the medi

nsln

: Short-plug "82°

(8]

Sher<-plug "$3"

can also be controlled

tion provides control two ways:
ion direction during a seek operation;
ntrol during a read/write operation.

by the dirsction salect line.

cne for ceontrolling head
the other for head seil

e
200

£

fication for this option, set traces as fcocllows.

{locaticn EL; ==~=-=— short
{location El; ~m==- open
{lccation El) ==--- open
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6.10 Side Selection Using Dnive Select

- . < -~ R ] - wawvata azom

In a system usSing on2 or two MI8%6, it 1s possille to serarats 2240

E 3 z —~ A 3 A - -y - oty A avra

head and assign drive addresses to whem. n this evenz, Ifour drove
- v < 2 & A/ . ha ]

select lines are used Lo select Iour raad/write heads.

¢ Both drives.

. SBhort-plug "sSl" (location El) =wwe=~= oDen

. Short-plug "S2" (locatisn El) ---=- oOpen

. Short-giug "83" (location El} ~—=--- short:

o The first drive

. Short-plug "DS1l" {lecarion Dl) -=-—-- shor=

. Short-plug "2B" (locaticn DBl) ~——=== short

s The second drive

. Short-plug "DS3" (location D1} ==—-= short

. Short~plug "48" (locaticn Di)} —==-= shor+ '
The first drive The second drive

]
y

[
[ ]
§ea
[
s
{}
]
t
O
n
[

j 8
w
:)

n

“l:) b))
[$3]

[}
L}>
W]

i
I S
N D8z 28 [V S ~ | 98=

i !
: - ; A i -
3 o ad O pss 3B c - - | D0s2
2 ™ - - —~ - S N
= . L — . =S4 4B o - DEa

sl; O. & sl —
mes - &
5¢ 3 — 52 ;

& - 10
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6.12

6.13

The drive select lines then perform side select operation as folliows.

Drive selesct 1 selects the first drive side O
Drive select 2 selects the first drive side 1

(&

selacts the Second drive side

¥
H
™
<
(41
s
®
')
1]
0
Pt
[

Drive select 4 selacts the second drive side 1
Door Lock Latch

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

When the In Use lins is active {logical "0"), and drive gelect li
becomes active (logical "0"), the door is latched and a door lock
condition 1s maintained. To release the door lock condition, maks
the In Use line inactive {logical "“1"), and make the drive select
line active.

ne

+3

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

O

Pattern “"TL" (location Cl1l0) --=~-=-- short {jumper)
4  Short-pliug "D"  (location Dl  -===-= short

o  Short-plug "EI" (location Dl) ===== open
Two-Sided

This signal discriminates which type of diskette (two-sided or
singlg-sided) is inserted. A logical "0" is output for insertion of
a twe~sided diskettes.

To perform the modification for this option, short craces as follows.

o Short-plug "28" (location (1) ----- shor:

Write Current Switch

By making this interface signal logical "0" for tracks 44 to 78
write currant can be decreased; otherwise the current is contro
internally.

’

1
1lad
ed2U

6 - 11




}\xmx AL

OERRNRR RN

AARARABEARAA SRR R R RS RAR GRS NARRAR AN

To perform the modificaticn for

-+

o

nis option, set traces as follows.

5 Sherz-glug "SI" (location (1) ==-=--- open
¢ Shert-plug “SE" (location Cl) =-=--- shors

Wwhen this option is nct used, interface connectdor pin Ne. 2 can de
used for an alternate input/output gin, with trace "0-2" disconnected.

6.14 Ready Standard;Ready Modified

. . - « N . ~ . " N
This option is used to cause Ready to maintain a logical "C", when
Side 1 is selected while using a single-sided wmedium. This opzilon
is useful when diresction select is used as side select.

To perform the modification for this optiocn, set traces as follows.
3 Shert-plag “RS" (location El) =~==== open

2  Short-olug "R7" (locaticm El) =-=--~~ short

6.15 Head Load Latch

This option is used o perfsrm head load when the drive 4is not

selactad. When the head load is latched it is necessary to cause

the drive select lins to be active, with the nead leoad signal or

in use signal line being active {logigcal “C").

Ts perfcrm the medification for this option, set traces as follows.
£.15.1 When the head load signal is active and drive selact is to pe lagoned,

{lccation D1}  ===-~ gpen

* Short-plug "D" {location Dl) =---=-- open

* Short-plug "HI" (location Dl) =w-w=- ghors

*  Short-glug "C"  (location D1)  =-=-= open

*  Sherz-plug "X (lccazisn C7) =-=-=-= shorz i

6 - 12

Luiin
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* Short-plug "s" ({location C7) -=-=-= Open

+ Short-plug "A" (location C8&) =—-=-- short

+ Patzern “pL" (locaticn C1C) ---=-- short (jumper)
» Pattern g1 {location CP¥) --~-- short (jumper)

: . 3 . - ] - - - —~ - ‘r~ Y"‘) .~
£.15.2 when the in use signal is active and drive select 1s to De latched.

. Short-plug "IT" ({(location Dl) =~=---- short

. Short-plug "D" {location Dl1) =-=--- short

. Short-plug "HI" ({lozation D1) ---«- open

. Shert-plug "¢ {location Dl) ====- open

. Shorz-plug "X" (locatien C7) m—==- short

. Short-plug "B" {iocaticn C7) ====-- open

. Bhort-plug "A" (iocation (C8) =====- short

. Pattern "DL" {location £10) ==~-= short {jumper)
.  Pattern "ELL" (lcocation Cé) ;--—— short {jumper)

Te release nhead leoad latch, marke the nead locad line or in use line
-

inactive (logical "1") and then selact the drive.

6.16 Door Lock Condition

a3
bt
O
) -3

Door lock with in use "CR" head load signals

To perform the modification for this optien, set traces as follows.

z  Short-plug "C" {(location Dl) =----=- shcrz

s Short-plug "X" (locaticn C7) =-=—-- short

& Pattern "V" {location D4} «--== short {jumper)
¢  Pattern *¥" (location D4) =—w—-= open
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o

6,

o

o

et

O

o

17

~y

~3

1)

Las

Coor lock with 1n use "oR" drive seleect signals

Shert-plug "A" (lccation C6) =-=-=--- short

[§]

¢ Short-plug "2" (location BS) ===-—- shor:
s Pattern "y* (location 04) ===--- open
» Pattern "y" (location D4) ====w short (jumper)

The spindle motor is normally actuated when the DC power supp
CN and a disk is insermed, however the short-plugs may be use
ne following three conditions. Read/write operation should

setr &
nct e performed during zhe 500 ms interval reguired hetwean RCLoY
start and READY.

Motor start with head lcad signal Plug settings

2 Short-plug "MO" (leocation B3) ~-—==~ sheore

w2

Short-plug "MS" {(location C5) ~w=== open
Morcor start with drive select signal Plug settings

> Shert-plug "MC" {location 33} ==-=-= open

Short-clug "MS8" ({lcocatien C8) ~==--- short

(%)

Motor start with hgad load "AND" drive selecs Plug seteings

o Shert-plug "™C" (location 33} =e~e= snors

3  Shert~plug "MS" (locaticn C8) =w—-=== snert

O
]
‘*J
i
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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 adijustment:

o} Vertical: Door opens to the right or left,

o Horizontal: Door open 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 owerall 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 FDD case is
taken as that at point B in PFig. 7-2. An
example of the recommended air flow is shown
in PFig. 7-2, it should be referred to at
system installation.
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7-1 M2896 Drive Diminsions
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This

CHAPTER 8 ERROR DETECTION AND CORRECTION

section describes general analysis of data errors and data

correction,

8.1

Write Error

If 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 been made, "a
read operation should be attempted on another track to
determine if the drive is safe. If the other track is
read correctly, the track on which write failed is a
defective track and operation should be <changed to
another track or another medium.

Read Error

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

Soft errors are usually caused by:

o) 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, 1in an
environment with expremely large amounts of dust
contamination, the disk surface may be impaired
during prolonged read/write operation, causing
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
lead to a higher frequency of re-read operations
necessary for dat recovery. It 1is therefore
essential to check the noise levels of the DC
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 read.

o Dust adheres to the disk surface, e.j., as a
result of fingerprints, after the write operation,
this may lead to temporary =srrors, 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 1l: Re-read the track several times or until such
time as the data is recovered,

Step 2: If data is not recovered 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 1s 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 1in the
secondary name chart)

M2896-63-~ X Y Z

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

Alphabetic character: Front
panel color

Alphabetic <character; front
panel size

X Front panel size

X Dimensions
0 2.25 x 8.55 x 0.39 inches
1

Y Front panel c¢olor
Y Panel color Handle/button color
0 Ivory-white Ivory-white
2 Black Black

Z Mounting screw
A Mounting screw specifications
[§] Unified screw No. 8-32UNC x .25 DP
M Metric secre M4 x 0.7 Screw Depth .25

NOTE M2896-63-02U0 1is the standard model No. Check catalog

before ordering other models.
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CUSTOMER INSTALLATION OPTIONS

he M2896 can be modified so that ‘the non-standard ope:ations described in

gections 3 and 4 are pe:formed.

[
b

hese mod{fications are perfomed by connecting or disconnecting traces on
the printed-circuit board and/or using alternate input/cutput pins.

f;_—_aces are connected with short-blugs and jumpers. The position of .
the traces at delivery from the factory is shown {n Table §-1. Pig. 6-1
;bcvs the locatiocn of the traces on the ptinted-circuit board. .
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