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PREFACE

This service manual contains all the infermation
required to service the SA 400 MiniFioppy drive
in the ficld. The service manual is divided into 3
sections:

Section 1  Theory of Operations
Section 2 Maintenance Mauual
Section 3 Tilustrated Parts Catalog
Euach section contains its own Table of Contents.

For information on the SA 400 drive specifica-
Lions, interfacing, track formats, and applications
notes refer to Shugart Associates QEM manual
P/N 54102.
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1.0 THEORY OF OPERATIONS
1.1 GENERAL OPERATIONS

The SA 400 Minifloppy Drive consists of read/
write and control clectronics, drive mechanism,
motor control, read/write head, track positioning
mechanism, and the removable Diskette. These
compoenents perform the following functions:

® Interpret and generate control signals.

® Move read/write head to the desired track.
® Read and write data

® Maintain correct diskette speed.

The relationship and interface signals for the inter-
nal functions of the SA 400 arc shown in Figure 1.

The Head Positioning Actuator Cam positions the
read/wrile head to the desired track on the Disk-

ette. The Head Load Actuator loads the Diskette
against the read/write head and data may then be
recorded or read from the Diskette,

The drive has two (2) PCB’s, one is for the drive
motor control and the other is the drive PCB, The
electronics packaged on the drive PCB centains:

l. Index Detector Circuits
2. Ilead Position Actuator Driver
3 EHead Load Actuator Driver

4, Recad/Write Amplifier and Transition
Detector

5. Step Control Logic
6.  Track Zero Sensing Circuits
7. Write Protect

The drive motor control PCB contains the following
electronics:

[.  Motor on & off circuitey
2. Motor speed control
1.2 HEAD POSITIONING

An clectrical stepping motor drives the 11ead Position
Actuator Cam which positions the read/write head.
The stepping motor rotates the actuator cam clock-
wise or counter-clockwise. The using system incre-
ments the stepping motor to the desired track, Each
step consists of 2 steps to the stepper motor for each
step pulse supplied on the interface.
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FIGURE 1. FUNCTIONAL DIAGRAM

1.3 DISKETTE SPINDLE DRIVE

The Diskette D.C. drive motor rotates the spindle
at 300 rpm through a belt-drive system. 50 or 60
Iz operation is accommodated without any
changes. A Clamping Hub moves in conjunc-

tion with the Hub frame that precisely clamps the
Diskelte to the spindle hub. The motor js started
by making the interface signal “mator on” true
and is stopped by making this signal false.

1.4 READ/MWRITE HEAD

The read/write head is a ceramic head and is in
direct contact with the Diskette. The head sur-
face has been designed to ebtain maximum signal
transfer to and from the magnetic surface of the
Diskette with minimum Head/Disketle wear.

The SA 400 ccramic head is a single element read/
write head with straddle erase elements to provide
erased areas between data tracks, Thus, normal
tolerance between media and drives will not de-
grade the signal to noise ratio and insures Diskette
interchangeability.

The read/write head is mounted on a carriage
which is located on the Head Position Actuator
Cam and is driven thru a cam follower. The Disk-

ette is held in a planc perpendicular to the read/
write head by one platen located on the base cast-
ing. The Diskeite is loaded against the head with
a felt load pad actuated by the head load solenoid.

1.5 RECORDING FORMAT

The format of the data recorded on the Diskette is
totally a function of the host system. Data is re-
corded on the Diskette using frequency modula-
ticn as the recording mode, i.e., each data bit rc-
corded on the diskette has an associated clock bit
recorded with it, this is referred to as FM. Data
written on and read back from the diskette takes
the form as shown in Figure 2. The binary data
pattern shown represents a 101. Two recording
frequencies are used. 1F which is O bit and 2F
which is a 1 bit. The 1F frequency is 62.5 KHz
and 2F is 125.0 KHz.

[ T y—— y
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FIGURE 2. DATA PATTERN



16 BITCELL

As shown in Figure 3, the clock bits and data bits
(if present) are interleaved. By definition, a Bit
Cell is the period between the leading edge of one
clock bit and the leading edge of the next clock
bit. A bit cell time is 8¢ sec from clock to clock,

C..0C% BITS
DATABRT w
TIF BELELNTI

!-1-- -y —
I

%———H TOFLIL ——
BuSEC

FIGURE 3, BIT CELL

1.7 BYTE

A Byte, when referring to serial data (being written

eight (8) consecutive bit cells. The most significant
bit cell is defined as bit celi 0 and the least signifi-
cant bit cell is defined as bit cell 7. When reference
is made to a specific data bit (i.e., data bit 3), it is
with respect to the corresponding bit cell (bit cell 3).

During a write operation, bit cell 0 of each bytoe is
transferred to the disc drive first with bit cell 7 be-
ing transferred last. Correspondingly, the most
signiticant byte of data is transferred (o the disc
first and the least significant byte is transferred
lasl.

When data is being read back from the drive, hit
cell 0 of cach byte will be transferred first with

bit cell 7 last. As with reading, the most signifi-
cant byte will be transferred first from the drive
to the user, Figwre 4 illustrates the relationship
of the bits within a byte and Figure 5 illustrates
the relationship of the bytes for read and write

onto or read from the disc drive), is defined as data.
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E
FIGURE 4, BYTE
BYTE|BYTE BYTE
0 1 2 3 4 ] 6 7 8 9 10 1M [ w2 ] 13| 1a] 5] 18] 17

T

BITCELL® OF BYTEQ IS
FIRST DATA TC BE SENT
TO THE DRIVE WHEN
WRITING AND FROM THE
DRIVE WHEN READING

T

BIT CELL 7 OF BYTE 1715
LAST DATA TO BE SENT TO
THE ORIVE WHEN WRITING
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1.8 TRACKS 1.10 HARD SECTOR RECORDING FORMAT

The SA 400 Minifloppy drive is capable of re- In this Format, the using system may record up to 1Q or
cording up 1o 35 tracks of data. The tracks arc 16 sectors (records) per track. Each track is started
numbered 0-34. Each track is made available to by a physical index pulse and each sector is started
the read/write head by accessing the head with by a physical sector pulse. This type of recording

a stepper motor and carriage assembly. Track 00 is called hard sectoring. Figure 6 shows some typ-

is the outer most track with track 34 being the ical Sector Recording Formats. The using system
intermost track. Track accessing will be covered must do the sector separation. For additional in-

in Section 3. formation on scctor separation and formatting re-

Rasic Track Characteristics: quirements. Refer to the SA 400 OEM Manual.

No. bits/track 25,000 bits 1.11 SOFT SECTOR RECORDING FORMAT
Bit per inch (inside) 2,581 BPI In this Format, the using system may record one
Tracks per inch 48 TPI !ong record or sever.al snpaller records. Each track
is started by u physical index pulsc and then each
Access time 40 msce - record is preceded by a unique recorded identifier.
This type of recording is cailed soft sectoring. Fig-
12 TRACK FORMAT urc 7 shows the soft sector format for 18 sectors
Tracks may be formatted in numerous ways and is and 128 bytes. Refer to the SA 400 OEM Manual
dependent on the using system. The SA 400 can for further formatting information.

use hard sector recording with SA105 and SA107
media or soft-sectoring using SA104 media.

SA 400 HARD SECTOR FORMAT

SECTOR SEPARATION DONE BY THE USING SYSTEM
FM RECOMMENDED FORMAT

PHYSICAL SECTOR _F \-l |

| G1 ID CRC | G2 |
-m-——DATA FIELD |
HEX BYTE i H{;EOX HFEBX HFEFX |
#0OF BYTES | 16 1 2 v |
16 SECTORS | 128 48 |
10 SECTCRS | 256 35 |
8SECTORS | 256 116 |
5SECTORS | 512 o1 |
4SECTORS | 512 250 |

2 SECTORS 1024 519
1 SECTORS | 2048 1058 |

UPDATE WRITE J I—

[1] -user DATA

~GENERATED BY CRC GENERATOR {IEM OR EQUIV)

FIGURE 6. HARD SECTOR FORMAT
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20 DRIVEMOTOR CONTROL

® Start/Stop

e Specd Control

& QOver Current Protection
e Speed Adjust

The motor used in the SA 400 is a DC drive motor
and has a separate motor on and off interface line.
After activating the motor on line, a | second delay
must be introduced to allow proper motor speed
before reading or writing.

When motor on is activated to PIN 16 on the drive
PCB this will start the motor by causing cutrent o
flow thru the motor windings. Figure 8 shows the
functienal diggram of the motor speed control cir-
cuit. The motor specd control utilizes an integral
brushless tachometer. The outpul voltage signal
from this tachometer is compared to a voltage/
frequency reference level. The oufput from the
voltage/frequency comparator will control the
necessary current to maintain a constant motor
speed of 300 RPM. Motor speed adjustinent
changes the V ref thru a Potentiometer.

+TACH IN

SPEED aDJ

MOTOR 1 rreay +MOTOR OUT

-TACH IN

-MOTOR OUT

-MOTOR OM

FIGURE 8. MOTOR CCNTROL FUNCTIONAL DIAGRAM




3.0 DRIVE SELECTION
3.1 HEAD LOAD

When the shunt block position HL- is shorted the
head will load, by encrgizing the head load solen-
oid, when drive select is brought to an active low.
Reference Figure 9.

If the shunt bleck is positioned so HL is open
and MH is shorted the head will Toad with--
Motor On signal, liregardless of the state of
drive select. Reference Figure 9.

3.2 SINGLE DRIVE SYSTEM

With MX jumper shorted the input to the or gate
for output enable is at a low level. This causes the
signal output cnable Lo always be true when the

drive is powered on. Activating any drive select
line will light the activity lite and enable reading
and writing if the maotar is ranning and the head
is loaded. Refer to Figure 9 for the logic required.

3.3 MULTIPLE DRIVE SYSTEM

There are 3 drive select lines. [n nwltiple drive sys-
tems leave the jumper uncut in the shunt hlock for
the drive number you wish to select. MX nmust

be cul for the input & autput to be daisey chained.
With MX cut drive select must be true in order to
activate output enable whicl in turn gates the out-
put lines lites the activity lite and conditions the
input lines. Reading and writing can now be per-
formed if the motor is running and the head is
loaded. Figure 9 is the drive select functional
diagram,

MOTOR ON MH
» m -
0 o \‘:\
HL
+5
AN 8
+5
ACTIVITY LITE
INPUT LINES OUPUT LINES
ps1
D52 DRIVE
SELECT HEADLOAD
D53 —_— — * }—%—
READ ]
:
(] v
WRITE GATE

N

P

24

STEP L

X

20

MX OPEN FOR MULTIPLE
DRIVE SYSTEM,

LEAVE SHORTED THE
STRAP IN THE SHUNT -
BLOCK FOR THE DRIVE
YQU WISH TO SELECT.

MH SHORTED THE HEAD
WILL LOAD WITH -MOTOR ON.
HIL SHORTED THE HEAD WILL.
LOAD WITH -DRIVE SELECT,

DE)STEP COUNTER

READ ENABLE |, ~-READ DATA
hd READ PULSE H
30
INDEX PULSE —~INDEX SECTOR
OUTPUT ENABLE H
&
WRITE PROT SWITCH WRITE PROTECT

*— ) ; E
28

TRK 00 SWITCH

PHASE A "\ —TR\ABK 00
B %

FIGURE 9. DRIVE SELECT FUNCTIONAL DIAGRAM



4.0 INDEXDETECTOR

Euch time an index or sector hole is moved past the
index photo detector, a pulse is formed. This pulse
is present on the interface as index/sector pin 8.
Without a Diskette in the drive the output line witl
be low so the using system must look for a transi-
tion to be a valid signal. The detector output is fed
into a schmidt trigger with a level trigger latch back
to maintain pulse stability, while shaping the pulse.
With output enable true this pulse will be on the
interface as a negative going pulse. Refer to figures
10 and 11 for logic required and timings. Shown is
the outpui from a soft sector Diskette.

@ +OUTPUT ENABLE

DETECTCR

FIGURE 10. INDEX DETECTOR LOGIC

|

—-tNDEX DETECTOR

S0OFT SECTOR

- 20027.2mse —0 .

FIGURE 11, INDEX TIMING DIAGRAM

— INDEX SECTOR

B



5.0 TRACK ZERO INDICATION

Track 00 signal (pin 26) is provided to the using
system to indicate when the read/write head is
positioned on track zero. Figures 12 & 13 show
the logic and timing for the track zero indication.
The track zero micro switch is actuated by the car-
riage between track one and track zero. When the
carriage is stepped to track 00 stepper phase A is
Anded with the output from the track Q0 switch.

+QUTPUT ENABLE

The output from this And gate conditions another
And gate and its other leg is output enable which
is true when the drive is selected in a multiple drive
system or on power on in a single drive system.
These conditions will cause a TRK 00 indication to
the interface. Reference Figure 12 for the logic
required.

_.¢A

DEBOUNCE

—TKO

__I:\—vi cKT

26
G

FIGURE 12. TRACK 00 INDICATION DIAGRAM
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6.0 TRACK ACCESSING
® Stepper Motor (4 Phase)
& Stepper Control Logic

& Reverse Seek

Forward Seek

& Track Zero Indication

Seeking ihe readfwrile head from one track to an-
other is accomplished by selecting the desired direc-
tion utilizing the Direction Select Interface line,
loading the read/write head, and then pulsing the
Step line. Multiple track accessing is accomplished
by repeated pulsing of the Step line with write gate
inactive until the desired track has been reached.
Each pulse on the Step line will cause the readf
write head to move one track cither in or out de-
pending on the Direction Select line,

6.1 STEPPER MOTCR

The 4 phase stepper motor turns the head actuator
cam in 2 step increments per track. Two incre-
ments will move Lthe head une track via a batl bear-
ing follower which is attached to the carriage as-
sembly. This follower rides in a spirat groove in
the face of the actuator cam.

The stepper motor has 4 phases. Phase A and phase
C ure the active positions which are energized when
the head is on track. The phases B and D are trans-
ient states. Two one shots to the stepper counter
logic provides the 2nd step pulse approximately 11
mijlliseconds after the step line goes negative pro-
viding the drive is selected and read enable is true.

6.2 STEPPER CONTROL

During Power on Reset time the stepper control
shift register is reset to zero. This will cause phase

A to be energized in the stepper. “Figure 15 and
16 shows the stepper control logic and timing.”

With drive select and read enable true, this provides
the conditions which allows the step pulse to clock
the clock input to the stepper control shift register.
As the stepper control shifts from one phase to an-
other the cutputs are fed back to the 2nd pulse gen-
erator s/s. When a step pulse causes the stepper
counter to goe from its on track phase via the clock
input the two step sfs is fired. In approximately

11 milliseconds a 2nd clock to the shift register is
provided, this causes the stepper motor to step from
its transient phase B or D to the next on track phase
A or C. This is the method that causes the stepper
to step 2 times for each step pulse on the interface.
The circuit will also interlock any possibility of
writing on the transient phascs B and D.

The stepper control is a 4 bit parallel access shift
register with J and K inputs. [t is used in the shift
mode when stepping out and in the load mode
when stepping in. Only the A B and C outputs are
used. The 4th output is D’ and is true when the
other outputs are zero.

6.3 STEPOUT

Figure 14 shows the logic for how the bit for siep-
ping is shifted when direction is high and the shift
register is in a shift mode or step out,

6.4 STEP N MODE

When direction is low the drive is in a step in mode.
The shift register is in a load mode. Its outputs are
being used to load the inputs. Figure 17 shows the
logic on this and how the outputs are shifted. Ref-
erence figure 16 for timing. Againonly AB&C
outputs are used, the 4th cutput is D',
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7.0 READWRITE OPERATIONS

& SA 400 Minifloppy uses double frequency NRZ1
recording method.

® The read/wrife head, in general, is 4 ring with a
gap and a coil wound at some point on the ring.

® During a write operation, a bit is recorded when
the flux direction in the ring is reversed by
rapidly reversing the current in the coil.

® During a read operation, a bit is read when the
flux direction in the ring is reversed as a result
of a flux reversal on the diskette surface.

7.1 The SA 400 drive uses the double-
frequency (2F) longitudinal non return to zero
(NRZI) method of recording. Double frequency
is the term given to the recording system that in-
serts a clock bit at the beginning of each bit cell
time thereby doubling the frequency of recorded
bits. This clock bit, as well as the data bit, are
provided by the using system. See Figure 18.

7.2 The read/write head is a ring with a gap and
a coil wound some point on the ring. When cur-
rent flows through the coil, the flux induced in
the ring fringes at the gap. As the diskette record-
ing surface passes by the gap, the fringe flux mag-
netizes the surface in a longitudinal direction.
See Figure 19.

7.3 The drive writes 2 frequencies 1F 62.5 KHz
and 2F 1235 Kllz. During a write operation, a bit
is recorded when the flux direction in the ring is
reversed by rapidly reversing the current in the
coll. The fringe flux is reversed in the gap and
hence the portion of the flux flowing through the
oxide recording surface is reversed. If the flux re-
versat is instantaneous in comparison to the mo-
tion of the diskette, it can be seen that the portion
of the disketle surface that just passed under the
gap is magnetized in one direction while the por-
tion under the gap is magnetized in the opposite
direction. This flux reversal represents a bil. See
Figure 20.

7.4  During a read operation, a bit is read when
the flux direction in the ring is reversed as a result
of a flux reversal on the diskette surface. The gap
first passes over an avea that is magnetized in one
direction, and a constant flux flows through the
ring and coil. The coil registers no output voltage
at this point. When a rccorded bit passes under
the gap, the flux flowing through the ring and caoil
will make a 180° reversal. This means that the flux
reversal in the coil will cause a voltage output pulse.
See Figure 21,
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8.0 READ/WRITE HEAD
® The read/write head contains three coils.

¢ When writing, the head erases the outer edges of
the track to insure data recorded will not cxceed
the .012 track width.

& Tlie head is ceramic,

8.1 The rcad/write head contains three coils.
Two reud-write ceils are wound on a single core,
center tapped and one erase coil is wound on a
yoke that spans the track being written. The
read-write and erase coils are connected as shown
on Figure 23,

8.2 On awrite operation, the erasc coil i en-
crgized. This causes the outer edges of the track
to be trim erased so as the track being recorded
will not exceed the 012" track width. The strad-
dle erasing allows for minor deviations in read/
write liead current so as one track is recorded, it
will not “splash over™ to adjacent tracks.

8.3 Each bit written will be directed to alternate
read/write coils, thus causing a change in the di-
rection of current flow through the read/write
head. This will cause a change in the flux pattern
tor each bit. The current through eithier of the
read/write coils will cause the old data to be crased
as new data is recorded.

8.4 On arcad operation, as the direction of lux
changes on the diskette surface as it passes under

the gap, current will be induced into one of the
windings of the read/write head. This will result in
a voltage output pulse. When the next data bit pas-
ses under the gap, another flux change in the record-
ing surface takes place. This will cause current tobe
induced iit the other coil causing another voltage
output pulsc of the vpposite polarity.

1

o
ERASE COIL
/ ™l
/ LT
ENPUT FROM
WRITE DRIVERS _| RIW
OR CGUTPUT TO CJILS
READ AMPS
.

FIGURE 23. READ/WRITE HEAD
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9.0 WRITE CIRCUIT OPERATION {FIGURE 24} 9.3 The output of vne of the Write Drivers allows
write current to flow tlirough one half of the readf
write coil. When the Write Trigger “flips”, the
other Write Driver provides write current to the
® The Write Data Trigger alternately drives one or other half of the read/write coil.

the other of the Write Drivers,

® The Write Data Trigger flips with each pulse on
the Write Data line.

8.4 The removal of Write Gate causes the Turn

® Wiite Gate allows write current to flow to the Off Degauss Delay circuit to slowly reduce write
Write Driver circuits if diskette is not write current for 25 microseconds. During this time if
protected. Write Gate is toggled the Read/Write head will be

degaused by the decreasing write current. At the
end of the delay the Center Tap Switch opens and
9.1 Write data pulses (clock & data bits) are sup- the Erase Current Source is turned off,

plied by the using system. The Wiite Trigger “Rips”

with each pulse, The Q) and Q oufputs are fed to

alternate Write Drivers.

® Write Current sensed allows Erase Coil current.

9.2 Write Gate, and not Write Protect, are anded
together and will cause write current to flow to the
Write Driver civcuits, which in turn causes the Cen-
ter Tap Switch to close and erase current to flow.

WHITE
DRIVER 1
— o a
WRITE ES}LS
DATA —
TRIGGER -
WRITE DATA— | RECEIVER o ot
WRITE N
DRIVER ?
—WRITE GATE =] =
+WRITE PROTECT ——] i
WRITE %
CURRENT o alle
SOURCE L
CENTER
TAP
SWITEH
DEGAUSS ERASE
CURRENT -
DELAY
25 ¢ SEC SQURCE
ERASE
CoIL

FIGURE 24, WRITE CIRCUIT FUNCTIONAL DIAGRAM
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10.0 READ CIRCUIT OPERATION {FIGURE 25}

® Duration of all read cperations is under control
of the using sysiem.

& When the head is loaded, the read signal ampli-
tude becomes active and is fed to the amplificr.

® Aslong as the head is loaded, the drive is se-
lected und write gate is not active, the read
signal is amplified and shaped, the square wave
signals are sent to the interface as read data,

10.1 When the using system requires data from the
diskette drive, Lie using system must first load the
head., With loading of the head and write gate be-
ing inaclive, the read signal is fed to the amplifier
section of the read circuit. After the amplification,
the read signal is fed (o a filter where the noise
spikes are removed. The read signal is then fed to
the differential amplifier.

10.2 Since a pulse occurs at least once every 8 us
and when data bits are present once every 4 us, the
frequency of the read data varies. The read signal
amplitude decreases as the frequency increases,
Note the signals on Figure 25. The differential am-
plifier will amplify the read signals to even levels
and make square waves out of the read signals
(sinc waves}.

The drive has no data separator only a pulse
standardizer for the read data signal.

+V 1F 2F

AMP FILTER

+WV

+WRITE GATE

W

+ READ ENABLE

ST,

DRV

FIGURE 25. READ CIRCUNT FUNCTIOMAL DIAGRAM
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11.0 WRITE PROTECT

The SA 400 uses a write protect micro switch which
is activated when a Diskette with a write protect
label is inscried.

The micro switclt is a normally closed switch to
ground. When the switch is opened it applies a
positive level Lo the vutput driver if output cnable
is active. This gives a low level to the interface pin
28. The signal and write protect prevents wrile
gate from turning on write current. If the “Wp™
trace is cut, writing to the diskette is inhibited
unless a Write Protect label is installed over the
noich. Figure 26 shows the logic required.

1Y +hY TPS

J WP

<
<
SWRITE GATE
| ZE ' WRITE
— CURRENT
- l> - SOURCE
— 7

WRITE PROECT *WHRITE PROTECT
SWITCH

I

N I
rOUTPUT ENABLE ,

-WRITE PROTECT

FIGURE 26. WRITE PROTECT FUNCTICNAL DIAGRAM



12.0 INTERFACE

The clectrical interface beiween the SA 400 drive
and the host systeim is via two connectors. The
first connector, 11, provides the signal interface;
the sccond connector, J2, provides the DC power.
Frame ground is connected via a faston connec-
tor located near the motor control PCB.

12.1 J1/P1 CONNECTOR

Connection to J1 is through a 34 pin PCB edge
cird conneetor. The pins are numbered 1 through
34 with the even numbered pins on the component
side of the PCB and the odd numbered pins on the
non-compoenent side. Pin 2 is located on the end of
the PCB connector closest to the corner and is
labeled 2. A key slot is provided between pins 4
and 6 for optional connector keying. Refer to
ligure 28.

12.2 D.C. POWER

Y. power to the drive is via connector P2/12
which is located on the non-conmponent side of the

drive PCB near the spindle drive motor, The drive
uses 2 voltages. Figure 27 outlines the voltage and
current requirements.

12.3 INPUT OUTPUT LINES

There are four (4) output lines from the SA 400.
The output signals are driven with an open collec-
1or output stage capable of sinking a maximum of
40 ma at a logical zero level or true state with a
maximuin voltage of 0.4V measured at the driver.
When the line driver is in 2 logical one or false
slale the driver is off and the collector current is
a maximum of 250 niicroamperes.

There arc 8 input lines to the SA 400. These input
lines have the following electrical specifications.
Reference Figure  for the recommended circuit,

Frue = Logical zero = Vin #0.0V to +0.4V
#@lin = 40 ma (max)

False = Logical one = Vin +2.5V to +5.25V
@hlin =0 ma (open)

[nput Tmpedance = 150 ohms

P2 MAX

PIN DC VOLTAGE TOLERANCE CURRENT RIPPLE (piop)

1 +12VDC +0.6 VD *1.80A MAX 100 mV
HDOATYP

2 +12 Return

3 + 5 Return

4 + SVDC +0.25VDC TJOAMAX 50 mv
S0A TYP

#The 12 VDC current is composed of three components; head load current. diskette drive motor current,
and PCB functions. Each of these components has the following contribution to the 12 VDC current

requirements.

1. PCB functions {Drive “Standby™ current) -0.4A TYP; 0.5A AMX

2. Head Load {Drive Sclected) -0.15A TYP, 0.2A MAX

3. Drive Molor: Start {for | sec. max.y 1.0A TYP; 1.1A MAX
Running 0.35A TYP; [.1A MAX (Motor Stalled)

FIGURE 27. D.C. POWER
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2.1 MAINTENANCE FEATURES

2.1.1 Alignment Diskette

The SA 124 alignment diskette is used for align-
ment of the SA 400. The following adjustments
and checks can be made using the SA 124,

I. Read/write head radial adjustment using
track 16.

2. Index photo detector alignment using track 1.

3. Track 00 is recorded with a 125 KHz signal
(2FY. This track is used to tell if the head is
positioned over track zero when the track zero
indication is {rue.

4. Track 34 hasa 125 KHz signal (2F) recorded on
it and is used Lo tell if the head is positioned
over track 34 and for reference purposes.

Caution should be used in order not to destroy pre-
recorded alignment tracks, These tracks are 00, 01,
13,16, 17, & 34, The write protect tab should
always be installed on the SA 124 to prevent acci-
dental writing on the SA 124, or if the Write
Protect option is utilized, remove the Write

Protect tab.

2.1.2 Exerciser

The exerciser is a 800 exerciser with a special cable
set. The excrciser PCB can be used in a stand alone
mode or it ¢can be built into a test station or used
in a tester for Field Service.

The exerciser will enable the user to make all
adjustments and check outs required on the

SA 400 Mini Diskette drive.

The exerciser has no intelligent data handling
capabilitics but can write a 2F 125KHz signai
which is the recording frequence used for ampli-
tude check in the SA 400 drive. The exerciser can
start and stop the drive motor, and enable read in
the SA 400 to allow checking for proper read buck
signals,

2,1.3 Special Tools

‘The following spectal tools are available (or per-
forming maintenance on the SA 400,

Description Part Number
Alignment Diskette SA 124
Lixerciser 54157

Head Cable Extender 34143



2.2 DIAGNOSTIC TECHNIQUES

2.2.1 Introduction

Incorrect operating procedures, faulty program-
ming, damaged diskettes, and “soft errors” created
by airborne contaminanis, random clectrical noise,
and other external causes can produce errors

falsely attributed to drive failure or misadjustment,

Unless visual inspection of the drive discloses an
obvious misalignment or broken part, attempt to
repeat the fault with the original diskette. then
attempt to duplicate fault on second diskette.

2.2.2 “Soft Error” Detection and Correction
Solt errors are usually caused by:

I. Airborne contaminants that pass between the
read/write head and the disk, Usually these
contaminants can be removed by the cartridge
self-cleaning wiper,

2. Random electrical noise that usually lasts for a
few i seconds.

3. Small defects in the written data and/or track
net detected during the write operation that
may cause a soft error during a read.

4. Worn or defective load pad.

5. Improper grounding of the power supply, drive
andjor host system. Refer to the SA 400 OEM
manual for proper grounding requirements.

0. Improper motor speed.

The following procedures are recommended to
recover from the above mentioned soft errors:

. Reread the track ten (10) times or until such
time as the data is recovered.

2, If data is not recovered after using step 1, access
the head to the adjacent track in the same
direction previously moved, then return to the
desired track,

3. Repeat step 1.

4, If data is not recovered, the error is not
recoverable.

2.2.3 Write Error

In an error occurs during a wrile operation, it will
be detected on the next revolution by doing a read
operation, commonly called 2 “write check™. To

correct the error, another write and check vpera-
tion must be done. If the write operation isnot
successtul after ten (10) attempts have been made,
a read operation should be attempted on another
irack to determine if the media or the drive is fail-
ing. If the error still persists, the diskette should be
replaced and the above procedure repeated. 17 the
lailure still exists, consider the drive defective, If
the failure disappears, consider the original disk-
ette defective and discard it.

2.2.4 Read Error

Most errors that occur wilt be “soft crrors™. In
these cases, performung an error recovery pro-
cedure will recover the data.

2.2.5 Seek Ervor
I. Stepper malfunction.
2. Carnage binds.

3. To recover from a seck error recalibrate to track
00 and perform another seek to the original
track or do a read [.D. 1o find what track the
head is on and compensate accordingly.

2.2.6 Interchange Errors

This error is identified to be when data written on
one drive caunot be read correctly on another
drive.

Probable cause and checks:
t. Head alignment reference section 2.4.18.

2. Head amplitude tow, Check on both drives per
section 2.4.12,

3. Motor speed out of adjustment. Check on both
drives per section 2.4.13.

4, Mis-clamping of the diskette caused by center
hole damage. Replace the disketie and check
the clamp hub.

%]

. I hard sectored chieek the index timing adjust-
ment section 24,17,

6. I hard sectored insure the recommended sector
format is being followed . reference the SA 400
OEM manual for proper format requircments.



2.2.7 Test Points SA 400 2.3 PREVENTIVE MAINTENANCE

Reference figure 1. Preventative maintenance is not required on the
SA 400 minifloppy under normal usage,

T.P. 1. Read Data Signal

2. Reud Data Signal

3. Read Data (Differentiated) 2.4 REMOVALS AND ADJUSTMENTS

4. Read Data (Mifferentiuted)

5. Signal Ground 2.4.1 Face Plate: Removal and Installation

6.+ Read Data

7 +1Index a. Open the door.

?' - D"__ic_f:t T“’fk 00 b. Remove the mounting screw on cach side of the
9.+ Wiite Protect faceplate. Pull the face plate forward and away
10. Ground from the drive casting.
1. - Head Load

12+ Gated Step Pulses ¢. No re-adjusiment is required after replacement.

|3, Mator On

P-4

=

12 43 5
- 8 * & L ]
J4
6
L ]
12
L ]
7
g . 8
[ ] L
11
13
10 ¢
2
34 A S. 12
J1 J3 |:]oooo

FIGURE 1. TEST POINT LOCATIONS



2.4.2 Drive Motor Assembly: Removal and
installation lincludes the motor and PCB)

Note: For ease of replacenient it is recom-
mended to replace the motor and PCB as an
entire asscinbly.

a. Remove drive belt.

b. Disconnect connector P-3 rom drive PCB and
extract pins K (org) 13 (brn) and i4 (blk}.

¢. Remove drive PCB.

d. Remove the drive motor PCB and drive motor
as an assembly by removing their respective
mounting screws,

e, To re-install, reverse the above procedure
insuring the PCB spacers and faston tab are in
place.

I. Motor speed must be adjusted as per section
2.4.13,

2.4.3 Stepper Motor and Acuator Cam

These assemblics are not ficld replaceable.

2.4.4 Head and Carriage Assembly

a. Remove the drive PCB and disconnect the head

connector from the PCB.
b, Unclamp the head cable from the drive.

¢. Remove the guide rod nearest the read/write
head.

d. Pivot the carrizge away from the cam and off of

the lower guide rod.

e. To re-install, reverse the above.

IMPORTANT: Insure that after installing the
head cable there is enough slack to allow the
carriage to go to track zero,

£

Readjust the carriage limiter it u new carriage is
installed. Reference section 2.4.16,

tlead slignment should not be required but if
interchange problems exist cheek and adjust
head alignment per section 2.4.18.

2.4.4.1 Read/Write Head Load Button: Removal

d.

and Installation

a. Remove drive PCB.

. To remove the old button, hold the load arm

out away from head, squeeze the jocking labs
together with a pair ol needle nose pliers and
press forward,

. To install load button, press the button into the

arm, from the head side. and it will snap into
place. Relerence figure 2,

Adjust according to section 2.4.14.

2.4.5 Spindle Hub and Pulley/Assembly

These assemblies are not field replaceable.

FIGURE 2. HEAD LOAD BUTTON REPLACEMENT



2.4.8 Clamp Hub Removat

~

a. Remove face plate, Refercnce section 2.4.1.

. Remove the drive PCR,

Remove the E-ring [rom the hub shaft. The
entire agssembly can now be removed from the
hub frame. Care should be tuken not to aver-
stress the hub ltame mounting pivol springs.

. To re-install: Place the hub clamp with spacer

and spring in place onto the spindle hub. (The
large end of the spring is placed against the hub
frume).

. Press the hub frame down towards the spindle

until the hub shalt protrudes through its mount-
ing hole in the bub frame.

Install the E«ring onto the hub shaft.

Re-install the face plate. Re-adjustment is not
required.

2.4.7 Hub Frame Assembly Removal

Removal of this assembly is not normally required
or recommended. The only time removal would be
required in the field is to replace the entire
assembly.

d.

b,

Remove the drive PCB.

Remove the 2 mounting serews that hold the
pivot springs to the casting,

The hub frame assembly can now be lilled clear
of the casting,

2.4.7.1 Hub Frame Assembly Installation and

d.

Adjustment

Put the hub frame onto drive and lightly tighten
mounting serews removed in Step 2 of Removal
Procedures.

MOUNTING HOLE

. Latch the hub rame closed.

. Position the hub frame until the hub shaft is

centered in its mounting hole in the hub frame
Reference figure 3. Now tighten the mounting
screws for the hub frame pivel springs.

. Check that the door latch assembly does not

bind in the face plate. I binding vecurs loosen
the door latch mounting screws and reposition
wittil it 1s free of binds,

. Reinstall the drive PCB.

- Check and readjust the index thuing il drive is

used in hard seclored applicalions. Refer to
section 2.4.17.

2.4.8 Write Protect Switch Removal

. Remove the two mounting screws for the

swilch.

. Unsolder the brown wire from the C terminal

and the black wire from N/C on the switch.

. After reinstallation adjust per section 2,4,19,

2.4.9 Index Detector Assembly Removal

Remove drive PCB,

. From connector P-3 extract pins from 5

(orange) and L (red).

. Remove the detector mounting screw from the

hub frame. This will frce the detector.

. When installing a new assembly, insure the

deteclor mounting block is flush against the
side of the hub frame. Reference figure 3,

. Re-adjust the index timing per section 2.4, 17,

B

Cleoe[’]
@

Ll
[ HUB SHAFT

ICenter in
W ounting Hole!

FIGURE 3. HUB FRAME ADJUSTMENT



2.4.10 index LED Removal
i, Remove the drive PCB.

b. From conncctor P-3 extract the pins from 8
(blue) and J {purpic).

¢. Remove the platen tfrom the base casting that
the LY is mounted to.

d. Squeeze the led mounting block locking tabs
together and press the assembly out of the
mounting hole in the platen,

¢ To re-install, reverse the removal procedure

f. When remounting the platen, insure it is tlush
with the machine surface on the casting.
Position it laterally so a diskette can be inserted
without binding when the door is closed.

g. Re-adjust the index timing per section 2.4,17 if
hurd sectored.

2.4.11 Track Zero Switch Removal
a4. Remove the drive PCB.

b. The switch is remnoved by removing its two
MOuUnting screws.

¢. Un-solder the wires N/C (white) N/O (yellow)
and com (green).

d. To reinstall, reverse the above procedure.
¢. Readjust the switch per section 2.4.15.
2.4.12 Head Amplitude Check

These checks are only valid when writing and read-
ing back as described below. [f the amplitude is
below the mininum specified, the load pad should
be replaced and the head should be cleaned if
necessary (Reference section 2.4.21) before re-
writing and re-checking. Insure the diskette used
for this cheek is not “worn™ or otherwise shows
cvidence of damage on eitlier the load pad or the
head side,

a. Install good media.
b. Start the motor.
¢. Select the drive and step fo track 34.

d. Sync the oscilloscope external on TP 7
(+ Index), connect one probe 1o TP-2 and ong
to TP-1, vnn the drive PCB. Ground the probes
to the PCHR, add and inveit one input. Set volts
per division to 50mv and time base to 20 M
seconds per division.

e, Write the entire track with all one’s.

f. The average minimum read back amplitude,
peuk to peak, should be 80 millivolts.

If 4 new load pad does not bring the amplitude to
the minimum level try the following:

I. I[nstall a different picee of media and re-check.
2. Check motor speed section 2.4.13,

3. Make sure you are getting an output from both
TP-1 and TP-2. Check with the scope in the
chop mode. I the probes are OK and still one
TP has no vutpui or has less cutpul than the
other TP replace the PCB,

GO 1,2 & 3 are OK the hiead and carviage assem-
bly will require replacement. Refer to section
244,

2.4.13 Motor Speed Adjustment

a. Install a diskette, start the motor and load the
head. Step Lo Track 16.

b. TFurn the pot R-12 located on the motor con-
trol PCB until the dark lines on the spindle
pulley appear motionless, For 60 HZ use the
outside ring of lines for 50 HZ observe the
inside ring. Reference figure 4.,

NOTE: This adjustment can be made only in an
area where there is flourescent lighting.
Otherwise refer to 24,131,

MOTOR BELT

SPINOLE PULLEY

DRIVE PULLEY

TAZH CH&C

FIGURE 4, MOTOR SFEED ADJUSTMENT
2.4.132.1 Motor Speed Adjustment {using a
frequency counter}

i Install a SA104 or SA 124 diskette, start the
motor and load the bead. step to Track 16,

b. Connect the frequency counter input to T.P. 7
{+ tndex) on the drive PCB.

¢. Adjust pot R-12 Jocated on the motor control
PCB for 200 HZ +0.2 1HZ.



2.4.14 Read/Write Head Load Button Adjustment

i

Insert SA 124 diskette or any diskerte with data
on track 34.

. Conneet oscilloscope to TP 1 and 2, added

differentinlly ard sync external positive on
TP 7 (+ Index).

Start the motor.

- Select the drive and step carriage 1o track 34.

. Obscrving read signal on oscilloscope. rotale
= =]

the load button counterctockwise m small
increments( 107) until maximum amplitude is
abtained.

2.4.15 Track Zero Switch Adjustment

d,

b.

Remove the PCB rom the drive, disconnect the
head cable but leave the interface and drive
connector instailed.

Rotate head cam actuator until the cam fol-
lower is opposile the track zero dimple on the
cam. Referenee figure 5.

H

[

C.

NOTL:

7
\____:___j é

CAaM FOLLOWER

—

HIAPLE 1N Cacyl

FIGURE 5. TRACK ZERO POSITION

Adjust the switch so it just mukes by moving its
mounting bracket,

When making switch adjustments insure
that the bracket is registered against the
casting and the activator iy located on the
45% angled portion on the rear of the car-
riage. Refer (o figure 5.1,

d. Power up the drive being carcful not to short

out the PC, and select the drive. This will
energize phase A in the stepper motor. The
dimple should remain within =.050 of the cam
Tollower and the switch should not break.

2.

.

ACTUATON LOCATED
OM 5" SUHFALL OF
CARRIAGE

FLACE SCAEWORIVER
HCRE (BETWEFMN BRACKET

ANDCASTING) TO MOVE
BERACKET LOCATED SWITIN TOWARD SPINDLE

AGAINSGT CASTING

JAACKET
e MOLINTING
SCREW

PLALE STAEWDAIVER
HERE (BETWEZM BAACKET
AN CASTING TO MO WE
SAITEN Away FHEW
SPINDLE

FIGURE 5.1. TRACK ZERQ SWITCH ADJUSTMENT

Step to track [ T.P. 8 should go high. [f not
readjust the nticroswitch.,
Step to track Q0 T.P. 8 should go low,

[f not readjust the microswitch,

To check the adjustment:
I. Step to truck 00 T.P, 8 should be low,
2. Step to track 00 T.P. 8 shiould be low.

3. Step to track 2 T.P. & should remain high.

2.4.16 Carriage Limiter

a.

FLUSH WITH S10F POST

020 »

Unplug the head cable and remove the PCB
{rom the drive leaving the interface and PCB
connector installed.

Step to track zero, leave the drive selected.

. Position the stop until it is fTush with stop post

(old style) orin the slot (new style) on the
carriage assembly. Reference figire 6. Adjust the
truck zero carriage limiter horizontally and
vertically until there is .020 £ 005 between the
stop on the acuator cam and the stepper motor
shaft. Reference figure G.

STOP P
[OLD §TYLEr o F1O7 POST
/

©)

]

O INEW STYLF}
% T STEPPEA MOTOR

SHAFT

;s .nl
T

FIGURE 6. CARRIAGE LIMITER ADJUSTMENT



d. Step to track 34 and insure there is clearance
between the cam stop extension and the stepper
motor shaft, Reference figure 7.

e, Re-install the drive PCB and plug in the head
cable.

CLEARANCE AT TK 34.
FIGURE 7. CARRIAGE LIMITER CLEARANCE

2.4.17 Index/Sector Timing Adjustment
If soft sectored, using the IBM type format:

a. Position the index detector assembly flush with
the registration surface on the hub frame.
Reference figure 8.

b. Position the detector assembly in the center of
its mounting stot. Tighten the mounting screw,
Reference figure 8.

FLUEH Wi TH CONTER AN
REGISTRATIDN MOUNTING
i SLOT

MR TING SLIT

.

d
_

FIGURE B. INDEX DETECTOR ADJUSTMENT

P4 HEAD CRBLE
COMNECTOR

FOR HARD SECTORED APPLICATIONS:

a,

W

HEAD CABLE

TN HEAD CABLE

7 P1CONNECTOR

Remove the PCB and install the head cable
extender. Leave the PCB and interface con-
nectors installed. Reference figure 9.

. Insert Alignment Diskette (SA 124).
. Start the motor and select the drive,
. Step the carriage to track 01.

. 8ync oscilloscope, external positive, on TP 7

(+ Index). Set time base to 50 usec/division.

. Connect one probe to TP 1 and the other TP 2.

Ground probes to the PCB. Set the inputs to
AC, add and invert one channel. Set vertical
defloction to 500 MV /division,

. Observe the timing between the start of the

sweep and the first data pulse. This should be
200 £ 100 usec. If the timing is not within
tolerance, continue on with the adjustment.
Reference figure 10.

. Loosen the mounting screw in the Index Detec-

tor block until the assembly is just able to be
moved.,

. Dbsesving the timing, adjust the detector until

the timing is 200 £50 usec. Insure that the
detector assembly is against the registration
surface on the hub frame.

. Tightzn the mounting screw,

. Recheck the timing.

P2 CONNECTOR

INTEAFACE

EXTENDER CABLE

FIGURE 9. 5A400 SERVICE FOSITION



hFIGUREE 0 INI'ING
2.4.18 Head/Radial Alignment
a. Start the motor and select the drive.
b. Load the SA 124 alignment diskette.
¢. Step the cartiage to track 16.

d. Sync the oscilloscope, external positive, on TP
7 (+CE Index). Set the time base ta 20 Msec
per division. This will display over one
revolution,

e. Connecl one probe to TP 1 and the other to TP
2. Ground the probes on the PCB. Set the in-
puts to AC, add and invert one channel. Set the
vertical deflection to 100 MV/dev.

f. The two lobes must be within 70% amplitude
of each other. If the lobes do not fall within the

FIGURE 11. HEAD RADIAL ALIGNMENT
specification, continue on with the procedure.
Reference figure 11.

. Loosen the two mounting screws which mount

the stepper motor to the drive casting,

. Rotate the stepper motor to radially move the

head in or out. If the left lobe is less than 70%
of the right, turp the stepper molor clockwise
as viewed from the stepper motor side of the
drive. If the right lobe 1s less than 70% of the
left lobe, turn the stepper mator counterclock-
wise as viewed from the stepper molor side of
the drive.

When the lobes arc of equal amplitude, tighten
the motor mounting screws. Reference figure 12,

EVEN AMPLITUDE (100%], ON TRACK

LEFT 80% OF RIGHT, + 1 MIL OFF TRACK TOWARD TK O

LEFT 60% OF RIGHT, + 2 MIL OFF TRACK TOWARD TK 0

LEFT 40% OF RIGHT , + 3 MIL OFF TRACK TOWARD TK O

<-— iy s RIGHT 80% OF LEFT, -- 1 MIL OFF TRACK TOWARD 34

f\/\ RIGHT 60% OF LEFT, — 2 MIL OFF TRACK TOWARD 34

i
\/—\ RIGHT 40% Of LEFT, - 3 MIL OFF TRACK TOWARD 24

FIGURE 12. HEAD RADIAL ALIGNMENT



j. Check the adjustment by stepping off track and
returning. Check in both directions and readjust
as required.

k. Whenever the Head Radial Alignment hus been
adjusted, the carringe limiter and track zero
switch adjustment must be checked (Section
2415 & 2.4.16).

NOTE: {Alignment diskette should be at reom
conditions for at least twenty minutes
betore alignment),

2.4.19 Write Protect Switch Adjustment

a. Adjust the switch so that the actuator will just
translier the switch when its point is flush +.010
within the top of the groove in the guide rail.
Reterence tigure 13,

FLUSH Ho

FIGURE 13. WRITE PROTECT SWITCH ADJUSTMENT

2.4.20 Head Load Bail Adjustment

a. Seleel the drive to load the head or ground TP
L1 {~Head Load) to energize the head load
solenoid.

b. Adjust the down stop screw to obtain 3/16™ to
1/47 from the top flat surface of the load bail
and the platen. Reterence figure 14.

¢. Check for a minimal clearance ot 020 between
the load bail and the load arm. This check is
made at track zero and track 34 with the door
closed and the head {oaded.

FHOMT yEwW

10N 3 TOP
ALIUSTRENT
SIREW

FIATEN

I QAR BAIL
SCLONDID

[N ST P
AMJUSTMEMNT
SUAEW

el LUAD BAIL

[P WIEW

FIGURE 14. HEAD LOAD BAIL ADJUSTMENT

2.4.21 Read/Write Head Cleaning Procedure

The head should ONL Y be cleaned if it has an
uxide build up that is visable to the naked eye.
Cleaning methods and materials other than those
listed can permanently damage the head and
should be avoided.

L. Lightly dempen a piece of clean lintless tissue
with fsopropyl alcohol (use sparingly).

3]

. Lilt the load arm off the head, being carel'ul not
to touch the load button.

3. Lighily wipe the head with the moistened por-
tion of the tissue.

4. After the alcohol has evaporated, lightly polish
the head with i clean dry piece of lintless
Lissuic.

5. Lower the load arm onto the head. Do not let ir
snap Back.
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CLAMP

WRITE HUB
PROTECT HEAD LOAD
SWITCH PLATEN INDEX SOLENGID BAIL

SPINDLE DETECTOR

“ﬁ P2 CONNECTOR

P1 CONMECTOR

HEAD CABLE

P4 HEAD GABLE e - : DA AFACE
CONNECTOR T lEAD CABLE

EXTENDER
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CONNECTOR

FRAME
GRCOUND TACH BISK
P3
COMMNECTOR
J1 ORIVE PULLEY
CONNECTOR

DRIVE BELT

J2 CONNECTOR—"" STEPPER MOTOR

i : MOUNTING SCREWS
MOTOR I Sk : STEPPER MOTOR
CONTROL PCB :

MOTOR PULLEY

/DRIVE PCB

ACTIVITY
LIGHT

DOOR P3 CONNECTOR
HANDLE
J1 CONNECTOR
PROGRAM SHUNT
TERMINATOR
FACE PLATE RESISTOR
PACK

F4 CONNECTOR
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DESCRIPTION
General

The [lustrated Parts Catalog is arranged so that the
figures precede the parts listings and will be on the
oppaosite page.

The drive assembly is contained on a single page,
Sub assemblies will be scparated by a solid line
and are Bbroken down on this page.

Indented Level

The parts iist is indented to show the levels of
assembly within a figure. The major agsembly will
always be level 1, all parts or assemblics that attach
Lo that assembly will be level 2 and assemblics
within level 2 will have their attaching parts level 3
and so on.

Parts Replacement

Some parts and assemblies are not field replace-
able. These will be noied by an asterisk™ and a
footnote. These part numbers are included so they
can he ordered for lactory andfor repair centers.

Quantity Per Assembly

The quantity listed is the quantity used on the
assembly.

Numerical Index

The numerical index lists all parts in part number
sequerice and is cross relerenced to the figure and
reference number.

Note:

Figure 1 is the Illustrated Parts Breakdown for the
original SA400, Figure 2 represents the current
configuration (EC692).






FIGURE aTty
& REF. PART DESCRIPTION PER
NUMBER NUMBER 1234 ASM
1
DRIVE ASSEMBLY
-1 25060 PCEB. DRIVE 1
-2 54070 HUB FRAME ASSEMBLY 1
-3 54073 DOOR HINGE 1
-4 10186 SCREW 6-32 X 138 GH 2
-5 54057 STOPDISK 1
-6 11305 E-RING 1
-7 54131 COLLAR HUB i
-8 54132 SPRING, CLAMP 1
-0 54066 . HUB, COLLETT 1
-10 10186 SCREW 6-32X.188 8H 2
-1 54136 DETECTOR INDEX 1
12 10187 SCREW 6-32X.188 BH 1
-13 ' 54032 SPINDLE 1
-14 ' 10806 BEARING, FLANGED 1
15 54078 KEEPER, GUIDE ROD 1
16 10186 SCREW 6-32X.188 B 1
A7 54006 GUIDE ROD 2
18 54009 STOP, CARRIAGE 1
19 10186 SCREW 5.32X.188 BH 1
-20 54078 KEEPER GUIDE ROD 1
21 10186 SCREW 6-32X.188 BH 1
-22 54064 SOLENOID ASSMY. HEAD LOAD 1
23 54135 RAIL, LOAD 1
-24 54003 CAM, ACTUATOR 1
25 54055 HEAD & CARRIAGE ASSMY. i
-25 54145 LOAD BUTTON 1
27 17211 TK 00 SWITCH 1
23 10176 SCREW 4-40%.50 BH 2
29 10187 SCHREW 6-32X 250 RH 1
.30 10013 WASHER 1
-31 54038 MOUNT TK 00 SWITCH 1
32 15655 CONNECTOR P-3 1
33 BAOGT MOTOR & CONTROL ASSEMBLY 1
-34 54047 MOTOR DRIVE 1
-35 25063 PCB MOTOR CONTROL. i
-35 54069 STANDOFF, MOTOR PCE 2
-37 1014 SCREW 6-32%.50 BH 2
-33 * 54068 MOTCR, STEPPER i
-33 10187 SCREW 6-32X.250 BH 2
.41 10177 SCREW 440X 625 BH 2
-1 54048 BFLT, DRIVE 1
-4 * 54138 PULLEY, SPINDLE 1
-43 * 10804 BEAR ING 1
-44 * 84097 SPACER, LONG i
45 17212 SWITCH WHRITE PROTECT 1
45 54062 NMUT PLATE 1
-47 10166 SCREW 2.56X.50 BH 1
-48 51137 LEQ, INDEX 1
49 54126 PLATEN i
-50 10189 SCREW 6-32X.250 Gt 1
-51 54036 CLAMP, PCB 4
52 11311 RETAINER, CLAMP 4
63 54077 FACEPLATE 1
-54 11900 632X 250 F H, 2
56 10013 WASHER 1
-6} 12601 WASHER 1
-B7 15663 FASTON i
-B8 11312 ACTIVITY LIGHT HOLDER i
59 15915 LED ACTIVITY LIGHT 1
60 + 54089 GUIDE DISKETTE R.IH1. 1
61 " 54080 GUIDE DISKETTE L. H. 1

" NOT FIELD REPLACEABLE




PART PART
NUMBER REF, NUMBER REF.
54G89 60
10013 85 54000 61
10166 47 54097 44
10176 28 54099 18
10177 40 54125 49
10186 4 541321 7
0 54132 8
12 541358 23
i6 54136 1
19 54137 48
21 54138 42
10187 12 54145 26
29
30
10189 50
10191 37
10804 43
10805 14
11305 6
11311 52
11312 58
11900 5
1260 56
156505 32
15663 57
17211 27
17212 45
25060 1
25063 35
54003 24
54006 17
54032 13
54036 51
54038 31
54047 34
54048 41
5405b5 25
54057 5
54062 46
54064 22
54065 36
54066 9
54067 33
54068 38
54070 2
54073 3
54077 53
54078 15

20
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FIGURE aTy

& REF. PART DESCRIPTION PER

NUMBER NUMEBER 1234 ASM

P DRIVE ASSEMBLY

-1 54479 BASE CASTING 1
-2 + 54097 SPACER, LONG 1
-2 * 10804 BEARING 1
-4 * 54138 PULLEY, SPINDLE 1
-5 54161 BELT, DRIVE 1
-6 10187 SCREW 6—32 x 250 BH 2
-7 * 54068 MOTOR, STEPPER 1
-8 10186 SCREW 6--32 x .188 BH 2
-9 54508 MOTOR AND CONTROL ASSEMBLY 1
-10 54047 MOTOR, DRIVE (WITH SHIELD, P/N 5§4507) 1
11 25129 PCB MOTOR CONTROL 1
-12 15663 FASTON 1
13 12601 WASHER 1
=14 101914 SCREW 6—32 x 500 BH 2
15 B40B5 STANDOFF, MOTOR PCB 2
“16 54066 CONNECTOR, P3 1
-17 54038 MOUNT TRACK 00 SWITCH 1
-18 10013 WASHER, FLAT #6 1
-18 10187 SCREW 6-32 x .250 BH 1
-20 17211 SWITCH, TRACK 00 1
- 54003 CAM, ACTUATOR 1
22 84055 HEAD AND CARRIAGE ASSEMBLY 1
23 10185 SCREW, 632 x .200—.126 BH 1
24 54474 CLAMP, CARRIAGE STOP 1
-25 54473 CLAMP, GUIDE ROD 1
28 64145 LOAD BUTTON 1
-27 * 54475 GUIDE DISKETTE RH 1
=28 54006 GUIDE ROD 2
-29 10186 SCREW 6-32 x .188 BEH 4
-30 54078 XKEEPER, GUIDE ROD 1
-21 11714 NUT, CAPTIVE 2
33 11305 E-RING 1
34 10186 SCREW 6—32 x .188 BH 2
35 54073 DOOR, HINGE 1
-36 54057 STOP DISK 1
37 54132 SPRING CLAMP 1
-38 540686 HUB, COLLET 1
-39 54131 COLLAR, HUB 1
-40 * 54032 SPINDLE 1
a1 * 108085 BEARING, FLANGED 1
42 54135 BAIL, LOAD i
-43 54064 HEAD LOAD SOLENOID ASSEMBLY 1
-44 10187 SCREW 6—32 x .250 BH 1
45 10013 WASHER, FLAT #6 1
-48 54136 DETECTOR, INDEX 1
-47 54137 IMNDEX LED 1
48 10189 SCREW 6—-32 x 375 BH ]
-49 541265 PLATEN 1
-850 11312 ACTIVITY LIGHT HOLDER 1
-bi 18916 LED ACTIVITY LIGHT 1
52 54062 NUT FLATE 1
-b3 17212 SWITCH WRITE PROTECT 1
54 *+ 54040 GUIDE DISKETTE LH 1
-5§ 12039 SCREW 2-56 x .50 SOC HD 2
56 10011 . WASHER 256 2
-57 94030 ACTUATOR SWITCH ]
-658 11900 SCREW 65—32 x .260 FH 4
59 54077 FACEPLATE 1
-60 25060 PCB, BRIVE 1
-61 10172 SCREW 4—40 x ,180 2
-62 54024 SPRING HINGE 2
-63 54070 HUB 1




PART
NUMBER REF.
10011 56
10013 18
45
10172 61
10185 23
10186 8
29
34
10187 6
19
44
10188 48
10191 14
10804 3
10805 41
11305 33
11312 50
11714 2
11900 58
12039 55
12501 13
12612 3z
16663 12
15915 51
17211 20
17212 b3
25060 60
25129 11
54003 21
54006 28
54024 62
54030 L13]
54032 40
54038 17
54040 54
54047 10
54055 22
54056 16
50057 36

PART

NUMBER REF.
54062 b2
54064 43
54065 15
54066 38
54068 7
54070 63
54073 35
54077 b9
54078 30
54097 2
54125 49
54131 39
54132 37
541356 42
54136 46
54137 47
54138 4
54145 26
54161 5
54473 25
54474 24
54475 27
54479 1
54507 10
54508 9
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