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MINI-DISK SERVICE MANUAL

INTRODUCTION

This manual provides service information for the Mini-Disk Power Supoly, Termination Resistor Package, OIP Shunt,

Jumper Wire and Cable Conneczors.

Service information for the Mini-Disk operating systems is located in the SA400 Minifloppy Diskatte Storage Drive Ser-

vice Manual, published by Shugart Associates.

POWER SUPPLY

SPECIFICATIONS

QUTPUT (1)

CURRENT

MAXIMUM RIPPLE . . . ...

QUTPUT (2)

CURRENT

11]

MAXIMUM RIPPLE . ... ..

.............. 120 VAC, 80 Hz

+12 (£0.8) VDC

*1.30 A (maxi, 0.75 A (tyo)
100mVp-p

+5(£0.25) VvDC

0.70 A (max), 0.30 A (typ)

30 mV pp

* Qceurs oniy during Head Loading and lasts soproximately 200 ms.
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Resistor Termination, DIP Shunt and Jumper (see Figure 2).

1. The Resistor Termination in the IC socket is used in Drive number zero only. It must be removed for Drives one,
two and three.

2. The DIP Shunt package is used in all Drives and must be punched and seated as illustrated.

3. The Jumper Wire between pins 10 and 32 of J1 is used on all Drives.

3. JUMPER WIRE ADDED
TO ALL DRIVES. O
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1. RESISTOR TERMINATION 2.
(IN SOCKET). REMOVE EX-
CEPT FOR DRIVE NUMBER
ZERO.
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OIP SHUNT PACKAGE
{12 PIN DIP) SITS IN UP-
PER PART OF 14 PIN OIP
SOCKET. MUST 3E PUNCH-
ED AS SHOWN IN ALL
DRIVES.

FIGURE 2. RESISTOR TERMINATION,
DIP SHUNT AND JUMPER.

Flat Ribbon Cable Assembly (see Figure 3).

Pins must be removed from Drive connectors on the Cable Assembly as follows and as illustrated:
1. Connector for Drive number zero — pins 12, 14 and 32.

2. Connector for Drive numbper one — pins 10, 14 and 32.

3. Connector for Drive number two — pins 10, 12 and 32.

4. Connector for Drive number three — pins 10, 12 and 14,

ORIVE DRIVE DRIVE DRIVE
NUMBER ZERO NUMBER ONE NUMBER TWO NUMBER THREE
12 10 10 10
14 14 12 12
32 32 32 14

FIGURE 3. CABLE ASSEMBLY — CONNECTOR
PIN REMOVAL CHART.

Do not remove any pins from the connector to the Expansion interface.




MINI-DISK POWER SUPPLY

PARTS LIST
PART PART
SYmMBOL DESCRIPTION NUMBER SYMBOL DESCRIPTION NUMBER
PRINTED CIRCUIT 30ARD, TRANSISTORS
PCWER SUPPLY 1700078
Q1 I.C. Voitage Ragulater, 7805 3100004
CAPACITORS Q2 MJE 3053, Power 4824004
C1 2,200 uF, 25V, Slectrolytic, Radial 1500071 RESISTORS
c2 2,200 uF, 35V, Eiectrolytic, Radiai 1500072
C3 0.001 uF, 100V, Poiyestar, ~ilm 1800073 R1 0.33 ohm, 2N, 3% 4717004
ca 220 uF, 18V, Electrolytic, Radiai 1500068 R2 10K, 1/4W, 3% 47040868
Cs 220 uF, 16V, Electrolytic, Radial 15000863 R3 380 chm, 1/4W, 3% 4704041
Ca 220 uF, 35V, Zisctrolytc, Raaial 1300070 24 2.2K, 1/4W, 3% 4704054
R5 3,300 ohm. 1/4W, 3% 4704058
DIODES R€ 1,200 onm, 1/4W, 3% 4704050
R7 1K, 30%, Variapie 475CQ12
CR1 INS392, 100V, Silicon 4300028
CR2 1N5392, 100V, Silican 4800028 SWITCHES
CA3 IN8392, 100V, Siiicon 4800028
CR4 1NS5382, 100V, Silicen 4300028 S1 DPOT 5106001
CRS 1N4002, 10QV, Silicon 4800027
CR6 1N4Q02, 100V, Silicon 4300027 TRANSFORMERS
CR7 1NS382, 100V, Silicon 4300023
CR8 1NS392, 100V, Silicen 4800028 T1 117V/60Hz 400Ce0s
CR9 1N8392, 100V, Silicon 4300028
CR1Q 1NS392, 100V, Siiicon 4300028 INTEGRATED CIRCUITS
PLUGS Z1 \Voitage Requiator 31C0cat
P1 Socket, Connector 2100045
Plug, Power (4 23,) 2100044
NOTE: The 34-contact Feedthrougn Connector (Part Numoer 2100043)

778~

is not listad or shown 3s part of the Power Supoly. Sowever, it
intarconnects the "awer Supply and the Mini-Disk Jrive . C. 3.

2980083
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PREFACE

This service manual contains all the information
required to service the SA 400 MiniFloppy drive
in the field. The service manual is divided into 3
sections:

Section | Theory of Operations
Section 2 Maintenance Manual
Section 3 Illustrated Parts Catalog
Each section contains its own Table of Concant§.

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

The SA 400 Minitloppy Drive consisis of read/
write and control electronics, drive mechanism,
motor control, read/write head, track positioning
mechanism, and the removable Diskette. These
components perform the following functions:

e [nterpret and generate control signals.

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

e Maintain correct diskette speed.

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

The Head Positioning Actuator Cam positions the
read/write 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 {rom 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 contains:

1. Index Detector Circuits
2. Head Position Actuator Driver
3. Head Load Actuator Driver

4. Read/Write Amplifier and Transition
Detector

5. Step Control Logic
6.  Track Zero Sensing Circuits

Wreite Protect

The drive motor control PCB contains the following
electronics:

1. Motor on & off circuitry
2. Motor current limiting circuitry
3. Motor speed control

1.2 HEAD POSITIONING

An electrical stepping motor drives the Head Position
Actuator Cam which positions the read; write head.
The stepping motor rotates the actuator cam clock-
wise or counter-clockwise. The using svstem incre-
ments the stepping muotor to the desired track. Each
step consists of 2 steps to the stepper moter {or each
step pulse supplied on the interface.
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FIGURE 1. FUNCTIONAL DIAGRAM
1.3 DISKETTE SPINDLE CRIVE ette is held in a piane perpendicular to the read/

write head by one piaten located on the base cast-
ing. The Diskette is loaded against the head with
a felt {oad pad actuated by the head load solenoid.

The Diskette D.C. drive motor rotates the szindle
at 300 rom through a beit-drive system. 50 or 8Q
Hz op=.: .on is accommodated without any
changes. A Clamping Hub moves in conjunc- 1.5 RECORDING FORMAT
tion with the Hub frame that pracisely clamos the
Diskette to the spindle iub. The motor is startad
by making the intarface signal “motor on’” true
aad s stopred by making this signal false.

The format af the data recorded on the Diskatte is
totaily 1 function of the host system. Data is re-
corded on the Diskette using frequency modulia-

y tion 2s the recording mede, i.e., each data bit re-
1.4 READ/MRITE HEAD corded on the diskette has an associated clock it
recorded with it, this is referred to as FM. Data
written on and read back from the diskatte takes
the form as shown in Figure 2. The binary data
pattern shown represents a 101. Two recording
frequencies are used. IF whichis Qoitand 2F
which is a | bit. The IF frequency is 625 KHz
The SA 400 ceramic head is a single 2lement read/ and 2F is 125.0 KHz.

write head with stradcle 2rase zslements 0 provide
arased areas between data tracks. Thus, normal
tolerance between media and drives will not de-

The rzad/write h2ad is a ceramic head and is in
direct contact with the Diskette. The head sur-
face has been designed to obtain maximum signai
transier to and from the magnetic surface of the
Diskette with minimum Head/Diskette wear.

CLOCX TS
|

F i

—
grade the signal to noise ratio and insures Diskatte ' ' '
interchangeability. S ﬂ m ﬂ I

1)

“Y i
The read/writ2

ead is mountad on 1 carriage saraairs
he tead Position Actuator
Cam and is driven thru a cam follower. The Disk- FIGURE 2. DATAPATTERN
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1.6 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 8u sec from clock to clock.

CLOCX 8ITS
‘ OATA 8IT }
(IF PRESENT)

- |

l }‘_dn—-’
~ AT CELL —‘-‘:
3usSEC

FIGURE 3. 8IT CELL

1.7 BYTE

A Byte, when referring to serial data (being written
onto or read fromn the disc drive), is defined as

eight (8) consecutive bit cells. The most significant
bit cell is defined as bit cell O 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 byte is
transferred to the disc drive first with bit cell 7 be-
ing transferred last. Correspondingly, the most
significant byte of data is transferred to the disc
first and the least significant byte is transferred
last.

When data is being read back {rom the drive, bit
cell 0 of each byte will be transferred first with
bit cell 7 last. As with reading, the most signifi-
cant byte will be transferred {irst from the drive
to the user. Figure 4 dlustrates the relationship
of the bits within a byte and Figure 3 illustrates
the relationship of the bytes for read and write

data.

SITCELLD | BITCSLL ! | BITCELL2 | BITCELL3 | SITCELLY | BITCELLS | SITCELLS | 3iTCELL 7 | ITCELLO
MS8 Ls3
8YTs

BINARY REPRESENTATION OF:

DATA BITS 1 1 1 0

CLOCK a1Ts i 1 1 1 1
'HEXAQECIMAL
REPRESENTATION
OF:

DATA 31TS N

CLCCX BITS F

F
FIGURE 4. BYTE
BYTE |SYTE 8YTE
0 1 2 3 4 5 [ 7 3 9 10 1" 12 13 14 15 16 17
BITCELLQOFBYTEQ!IS BITCELL7OF BYTE 171S
FIRST DATA TO 8& SENT LAST DATA T2 BE SENT TO
TO THE DRIVE WHEN THE DRIVE WrEN WRITING
v -iTING AND FROM THE AND FROM THE DRIVE
URIVE WHEN READING WHEN READING
FIGURES. DATABYTES

»”



1.8 TRACKS

The SA 300 Miniflopoy drive is capable of re-
cording up to 35 tracks of data. The tracks are
numbered 0-34. Each track is made available to
the read/write head by accessing the head with

a stepper motor and carriage assemply. Track Q0
is the outer most track with track 35 being the
intermost track. Track accessing will be covered
in Section 3.

Basic Track Charactaristics:

No. bits/track 25,000 bits
8it per inca (inside) 2,581 BP!
Tracks per inch 48 TP1
Access time 40 msec

1.8 TRACK FORMAT

Tracks may be {ormattad in aumerous ways and is
dependent on the using system. The SA £0Q0 can
use index recording with SA10S and SA [Q7 media
ar soft-sectoring using SA 104 media.

SA 400 HARD SECTCR FORMAT

SECTOR SEPARATICN DCNE 3Y THE USING SYSTEM

FM RECCMMENDED FORMAT

1.10 SECTOR RECORDING FORMAT

la this Format, the using system may racord up to 1Q or

16 sectors (records) per track. Each track is started
by a physical index pulse and =sach sector is started
Dy a physical sector puise. This type of recording
is called hard sectoring. Figure § shows some typ-
ical Sector Recording Formats. The using system
must do the sector separation. For additional in-
formation on sector separation and formatting re-
quirements. Refer to the SA 400 OEM Manual.

1.11 SOFT SECTOR RECORDING FORMAT

[n this Format, the using system may record one
long record or several smailer records. Each track
is started by a physical index pulse and then 2ach
record is precsdad by 1 unique recorded identifier.
This type of recording is called soft sectoring. Fig-
ure 7 shows the soft sector format for 18 sectors
and 128 bytes. Refer (0 the SA <00 OEM Manual
for further formatting information.

]
PHYSICAL SECTQR —r ‘-1
G1

| | CAC G2 '
f : -t I DATA FIELD i“' -{—“' ]

. i
| HEX HEX HEX !
HERBYTE l ) rs & FE |
i | 2 el
=QF 3YTES : 18 1 Y o
18 SECTQRS ! 128 48 |
10 SECTORS i 256 35 |
3 SECTORS | 256 15 |
5 SECTORS | 512 3
432 RS 512 250 |
5o | 5
1 SECTCRS | 2048 1058 !

UPDATE WRITE _J

~USER DATA

(2] -cENERATEIO 3Y CAC GENERATOR (13M OR SQUIV)

FIGURE 8. HARD SECTQOR FCRMAT
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FIGURE 7. SOFT SECTOR FORMAT
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20 DRIVE MOTOR CONTROL
® Start Stop’

® Speed Controi

® OQOver Current Protection

® Spesd Adjust

The motor used in the SA 400 is a DC drive motor
and has a separate motor on and off intarface line.
After activating the motor on line, a | second delay
must de introducsd to zilow proper motor speed

cefore reading or writing.

‘When motor on is activatad to PIN

16 on the drive

PC3B this will start the motor by causing current (o

tlow thru the motor windings. Figure 8 shows the
functionai diagram of the motor spesd controi cir-
cuit. The motor speed controi utilizes an integrai
orushiess tachometer. The output voltage signal

from tus tachometer {V speed) is ¢
vaitage reference levei. The output

cmpared to 3

from the OP

ANP will controf the necessary current to main-

tan 2 consiant motor speed of 300

sceed adjustment changes the V ref

tiometer. The current limiter moni

RPM. Motor
thru 1 Poten-
{Ors motor cur-

rent for themal protection in case of stails, 2¢c.

-MQOTOR CN

: CURRENT DRVR

- MOTCR QUT

V SPEED

®

-TACH
IN
+ TACH iN

AN/ t: V REF

o
|

%

+12
[ +MOTOR OUT

MOTOR

CURRENT LIMITING

3. MOTOR CONTROL FUNCTIONAL DIAGRAM
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3.0 DRIVE SELECTION
3.1- HEAD LOAD

When the shunt block position HS is shorted the

nead will load, by energizing the head load solen-
oid, when drive select is broughit to an active low .
Reference Figure 9.

[f the shunt block is positioned so HS is open
and HM is shorted the head will load with—
Motor On signal, irregardless of the state of
drive select. Reference Figure 9.

3.2 SINGLE DRIVE SYSTEM

With MX jumper shorted the input t0 the or gate
for output enable is at a low level. This causes the
stgnal output enable to always be true when the

MOTOR ON

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

3.3 MULTIPLE DRIVE SYSTEM

There are 3 drive select lines. In multiple drive sys-
tems leave the jumper uncut in the shunt block for
the drive number you wish to select. MX must

be cut for the input & output to be daisey chained.
With MX cut drive select must be true in order to
activate output 2nable which 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.

INPUT LINES

052 —{3—{3}—e DORIVE
SELECT
os3s —0—0

‘i\
e

ACTIVITY LITE

QUPUT LINES

e 4

HEADOLOAD

osx—-D-—D—] %

WRITE GATE
N

VAN
24

B

AN .
]/ READ L—D—_)f_—

READ ENABLE —-READ DATA

20

MX OPEN FOR MULTIPLE
DRIVE SYSTEM.

LEAVE SHORTED THE
STRAP IN THE SHUNT

READ PULSE :>._+
30

STEP ‘——1 TO STEP COUNTER
. INDEX PULSE | —INDEX SECTOR
: : 8

QUTPUT ENABLE
>

WRITE PROT SWITCH‘ | —WRITZ PROTECT

8LOCK FOR THE.ORIVE
YQU WISH TO SELECT

HM SHCARTED THE HEAD
WILL LOAD WITH -MOTCR ON
HS SHORTED THE HEAD WILL
LOAD WITH -DRIVE SELECT

>— : ;"ﬁg
b <3
TRK 00 SWITCH | | _TRACK
PHASEA ~ —————— T~ \ ' \;‘( oe
] / N
25

FIGURE 9. DRIVE SELECT FUNCTIONAL DIAGRAM
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4.0 INDEXOETECTCR

Each time an index or sector hole is moved past the
index photo detector, 2 puise is formed. This pulse
is present on the interface as index/sector pin 3.
Without a Diskette in the drive the output line will
be low so the using system must look for a transi-
tion to be 2 valid signal. The detector output is fed
inuo a schunidt trigger with a level trigger lateh back
to maintain puise stabiiity, while shaping the pulse.
With output 2nabie true this pulse will be on the
interface as a negative going puise. Refzr to figures
10 and 1! for logic required and timings. Shown is
the output {rom a soft sector Diskette.

|

|
|

*@ al ST N0 Q) ourrut znasLz ' - INDEX SECTOR
| REREE

* AAA i

FIGURE 10, INDEX DETECTCOR LCGIC
OZSEEE s S
o e B
@

-INDEX DETECTOR

FIGURE 11. INCEX TIMING CIAGRAM
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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 0O stepper phase A is
Anded with the output from the track 00 switch.

+QUTPUT ENABLE

he 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

H 7———— DEBOUNCE

O
P2y
-

iy

|
}% ~TKoO

-TKO
<+ 3

o

TP8

FIGURE 12. TRACK 00 INDICATION DIAGRAM
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FIGURE 13. TRACK CO TIMING DIAGRAM



6.0 TRACK ACCESSING
® Stzpper Motor (4 Phase)
e Siecper Control Logc

® Reverse Sesk

e Forward Seek

o Truck Zero Indication

Sesking the read/writ2 head from one track to an-
other is accomplished by selectng the dasired dirac-
tion utilizing the Direction Select [nterrace line,
loading the read/write head, and then puising the
Step line. Muilipie (rack iccessing is accomplished
by reoeated puising of the Steo line with write zate
inactive until the desired track has been reached.
Each puise on the Step line will cause the r=ad/
write head to move one track 2ither in or out de:
pending on the Direction Select line.

6.1 STEPPER MOTGR

The 4 phase steoper motor (urns the head actuator
cam in 2 step increments ger track. Two incre-
ments will move the head one track +ia g oall Sear-
ing follower whicn is attached tc the carriage as-
sembly. Thus {ollower rides in a soiral groove ia
the face of the actuator cam.

The stepper motor has 4 pnases. Phase A and phase
C are the active positions which are 2nergized whea
the head is on track. The phases 3 and D are trans-
ient states. Two one shots to the stepper counter
logic grovides the 2ad step pulse approximately 13
nuiliseconds after the stzp line goes negative gro-
viding the drive is selected and read enable is trus.

8.2 STEPPER CONTROL

During Power on Reset time the stepper control
shift regster is reset 10 zero. This will cause phase

A 10 be energized in the stepper. “Figure 135 and
16 shows the stepper control logic and timing.”

With drive select and r2ad 2nable true, this provides
the conditions which allows the st2p pulse to clock
the clock input 0 the stepper controi shift regster.
As the stepper control shifts from one phase to an-
other the outputs are fed back to the 2nd pulse gen-
erator S/S. When a step pulse causes the stepper
counter to go {rom its on track ghase via the clock
input the two step S/S is fired. [n approximataty

13 milliseconds a 2nd clock to the shift regster is
provided, this causes the stzpper motor 10 siep from
its transient pnase B or D to the next on track chase
Aor C. Thisis the method that causes the siepper
to step 2 times for 2ach step pulse on the intertace.
The circuit will aiso interiock any possibility of
writing on the transieat pnases 3 and D.

The stepper control is 2 4 bit parailel access shuft
register with J and X inputs. [t isused in the shift
mode when stepping out and in te (cad mode
when stepping in. Only the A B and C outputs are
used. The 4th output s D’ and is true when the
other outputs are zero.

8.3 STEPOUT

Figure |4 shows the logic for how the dit for step-
oing is shifted when direction is hign and the shift
register is in a shift mede or step out.

6.4 STEPIN MODE

Whean direction is low the drive is in 1 step in mode.
The stuft register is in 2 load mode. [ts 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 A3 &C
outputs are used, the 4th output is D',
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7.0 READ-WRITE OPERATIONS

SA 400 Minifloppy uses double frequency NRZI
recording method.

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

e 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.

e 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 ceil
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 8.

7.2 The read/write head is a ring with 2 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 {ringe 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 125 KHz. During a write operation, 2 dit
is recorded when the flux direction in the ring is
reversed by rapidly reversing the current in the
coil. The fringe flux is reversed in the gap and
hence the portion of the flux flowing through the
oxide recording surface is raversed. If the flux re-
versal is instantaneous in comparison (0 the mo-
tion of the diskette, it can be sesn that the portion
of the diskette 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 bit. See
Figure 20.

7.4 During a read operation, 2 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 area 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 recorded bit passes under
the gap. the flux flowing through the ring and coil
will make a 1807 reversal. This means that the flux

g
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8.0 READ/WRITE HEAD
® The read/write head contains thres Coils.

e ‘When writing, the liead erases the outer 2dges of
the track o insure data recordad will not 2xcesd
the .012 track width.

¢ The head is ceramic.

8.1 The read/write head contains three coils.
Two read-write coils are wound on a single core,
canter tapped and one z2rase coi is wound on a
yoke that spans the track being written. The
read-write and 2rase coils are connected as shown
on Figure 23.

8.2 On 2 write operation, the 2rase coil is 2n-
argized. This causes die outer edges of the track
t0 be trim 2rased sO as tha track beung recorded
will not exceed the Q127 track width. The strad-
dle 2rasing allows for minor deviations in read/
write (tead current so as one track is recorded, it
will 1ot “soiash over” 10 zdjacent tracks.

8.3 Each oit written wiil be directed o altarnate
read/write couls, thius czusing a change in the di-
rection of currenc tlow thirough thie r=ad/write
head. This will cause a change in the tlux patter
for each bit. The current through 2ither of the
read/write coils will cause the oid data to oe 2rased
as new data is recordad.

3.4 On aread operation, 1s the dirsction of flux
changes on the diskette surfacs as it passes under
the gap, current will be induced into one of the
windings of the read/write head. Tius will rasuit in
2 voitage Sutput puise. When the next data bit pas-
ses under the gap, anocher lux change in tle record-
ing surface takes placa. This will cause current to be
induczd in the other coil causing 2nother voltage
output puise of U2 voposite poiarity.

1

ERASE COIL

-~
INPUT FROM
WRITEZ ORIVEAS _| RIW
OR QUTPUT T coILs
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FIGURE 23. READ/W
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9.0 WRITE CIRCUIT OPERATION (FIGURE 24

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

® The Write Data Trigger alternately drives one or
the other of the Write Drivers.

o Write Gate allows write current to flow to the
Write Driver circuits if diskette is not write
protected.

® Write Current sensed allows Erase Coil current.

9.1 Write data pulses (clock & data bits) are sup-
plied by the using system. The Write Trigger “flips”
with each puise. The Q and Q outputs are fed to
alternate Write Drivers.

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

)

9.3 The output of one of the Write Drivers allows
write current to flow thirough one half of the read/
write coil. When the Write Trigger “flips”, the
other Write Driver provides write current to the
other half of the read/write coil.

9.4 The removal of Write Gate causes the Turn
Off Degauss Delay circuit to slowly reduce write
current for 25 iicroseconds. During this time if
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
the Erase Current Source is turned off.

NL
WRITE i N
ORIVER 1
—
! ° WRITE e ] RAN
5
! CATA == colLS
| TRIGGER -
—WRITE DATA RECEIVER ¢ 3 b
‘—'] | NE J
| WRITE A
L j ORIVER 2 %
e -
~WRITE GATE — \ =]
+WRITE PROTECT — 7 i v i
% |
WRITE > !
CURRENT ,___EO/O \
SOURCE — |
h CENTER
TAP
SWITCH !
TURN OFF
i ERASE
gifg‘tss - CURRENT ~
S . sE SOURCE
preaee ERASE
coiL

FIGURE 24. WRITE CIRCUIT FUNCTIONAL DIAGRAM



10.0 READ CIRCUIT OPERATION (FIGURE 25)

e Duration of"all read operations is under control
of the using system.

® ‘When the hiead is lcaded, the read signai ampli-
tude becomes active and is ted to the amplifier.

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

10.1 When the using sysiem requires dara from the
diskatta drive, the using system must {irst load the
head. With loading of the itead and write zate de-
ing inactive, Uie r2ad signal is f2d w0 the ampiiiier
secrion of the read circuit. After the ampiification,
the r2ad signal is fad to a {iltar where the noise
spikes 2re removed. The read signal is then fad to
the differential ampiifier.

1Q.2 Since 2 guise occurs at least onca zvery 3 us
and when data dits are present cnce 2very 4 us, the
{requency of the read data varies. The read signal
ampiitude decreases as the {requency increasas.
Note the signais on Figure 23. The differential am-
clifier will ampiify the read signais to even levels
and make sguars waves out of the read signals

(sine waves).

The drive has no data separator only 1 puise
standardizer for the read data signal.

C .- CDC
\A Juuue
/ {Q) {1)
e \\
> ICATA
N — DIFF D —~dDET/

SHAPSER

R

¢

O
b

N

O

|
Lo

| ) TOR onnn

a7

IGURE 25. READ CIRCUIT FUNCTICNAL 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 inserted.

The micro switch is a normally closed switch to
ground. When the switch is opened it applies a
positive level to the output driver if output 2nable
is active. This gives a low level to the interface pin
28. The signal and write protect prevents write
gate from turning on write current. Figure 26

shows the logic required.

L3

WRITE PROTECT

+5
TP9
COP —-WRITE GATE , WRITE
~ - +WRITE PROT "—-J i

+OQUTPUT ENABLE

(W7 RS 50 |

FIGURE 26. WRITE PROTECT FUNCTIONAL DIAGRAM

19

: PIN 28
—WRITE PROTECT



12.0 INTERFACE

The eiectrical interface between tha SA 200 driv

{sysiem is via two connectors. T‘me
irst connecter, J |, provides the signal interface
the second connector, J2, provides the DC ;ower.
Frame ground is connected via a faston conneac-
tor locatad near tie motor control PCB.

T
i

12,1 J1/P1 CONNECTCR

Conneczon to J1 is through a 34 pin PCB edge

drive PCB near the spindle drive motor. The drive
uses I voitages. Figure 27 outlines the voltage and
current requirements.

12.3 INPUT OUTPUT LINES

There are four (4) output lines {rom the SA <00.
The output signals are driven with an open collec-
tor output stage capable of sinking 2 maximum of
40 ma at a logical zero level or true state with 2
maximum voltage of 0.4V measured at the driver.
When the line driver is in 3 logical one or false

1 maxu

card connector. The pins are numbered | through
34 witn the sven numbersd pins on the component
side of the PC3 and the odd numbered pins on the

non-component sida.

the PCB connec

labeied 2. A

Figure 28.

122 D.C.POWER

A Key slot is provided detwesn oins 4
and 5 for optional connector kaying. Rafzr to

Pin 2 is iocated on the =nd of
tor ciosest 10 the corner and is

;U

sf{erencs

@lin

@lin

D.C. power 0 the drive is via connector P2/J2

wiica is located on thie non<component sids of i

True = Logical zero

Faise = Logical one

Input [mpedance

state the driver is off and th

T‘n e zre 3 input lines o the SA 400.
lines nave the foldowing 2is

g =<

Figure  {or the

=40 ma (max)

=0 ma (open)

recommende

e coilector current is
wm of 250 microamperss

These input
aicai spectfications.
d circuit.

=Vin =00V 0o +0.4V

=Vin #2.3V to #+5.25V

= {30 cnms

o) MAX

PIN DC VOLTAGE TOLERANCE CURRENT RIPPLE (ptop)

! +12VEC £0.6 VCC * 1 .30A MAX 100 mV
S0A TYP

2 +12 Ratum

3 + 5 Rewum

4 + SVDC 025 VIC J0AMAX S0mv
SO0ATYP

=*The 12 VDC current is composed of three components; head load

current, diskette drive motor currant,
current

and PCB functions. Each of these components has the following contribution 0 the
requiraments.
1. PC3B functions (Drive “Standby” current)=0.4A TYP; 0.3A AMX
2. Head Lo a‘ :D-vve Selected)-0.1 AW ;0.2A MAX
3. Drive Motor: Start (for § sec. max.)=1.0A TYP; 1.1A MAX
Running-0.35A TYP; .lA MAX (Motor Stalled)

FIGURE 27. D.C. POWER
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2.1 MAINTENANCE FEATURES

2.1.1 Alignment Diskette

The SA |24 alignment diskette is used for align-
ment of the SA 400. The following adjustments
and checks can be made using the SA [24.

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

2. Index photo detector alignment using track O1.

(O8]

. Track 00 is recorded with a 125 KHz signal
(2F). This track is used to tell if the head is
positioned over track zero when the track zero
indication is true.

4. Track 34 hasa 125 KHz signal (2F) recorded on
it and is used to 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 0Q, 01,
15,16, 17, & 34. The write protect tab should

always be installed on the SA 124 to prevent acci-
ental writing on the SA 124.

-2.‘1.2 Exerciser

The exerciser is a 300 exerciser with a special cable
set. The exerciser 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
capabilities but can write a 2F 125KHz signal
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 snable read in
the SA 400 to allow checking for proper read back
signals.

2.1.3 Special Tools

The following special tools are available for per-
forming maintenance on the SA 400,

Description Part Number
Alignment Diskette SA 124
Exerciser 34157
Head Cuble Extender S4i43



22 DIAGNOSTIC TECHNIQUES ‘

2.2.1 Introduction

Incorract cperating procedures, faulty program-
mung, damaged diskattes, and “soft 2rroes’ created
by airborne contamunants, random electrical noise,
and other sxternal causes can produce 2rrors
tuisely attributed to drive {ailure or misadjustment.
Unless visual inspection of the drive discioses an
obvious misalignment or brokza part, attempt 0
repeat the fauit with the original diskette, then
attempt to duplicate fault on second diskette.

2.2.2 ""Soft Zrror’’ Detection and Carraction
Soft 2rrors are usually caused dy:

1. Airborne contarmunants that pass setween the
read/write head and the disk. Usually these
contaminants ¢an e removed by the cartridge
seif<leaning wiper.

2. Random siectrical noise that usually lasts for a
few g seconds.

3. Small defects in the writzen data and/or track
not detected during the write operation that
may cause 2 soft error during 2 read.

4~

. Worn or defective ioad pad.

Uy

Improper grounding of the power supply, drive
and/or host systam. Refer to the SA 200 CEM
manual for proper grounding requirements.

6. lmproper motor speed.

The following procedures are recommendad 0
recover {rom the above mentionad solt arrors:

1. Reread the track ten (10) times or until suca
time as the data is recovars

2. 1f data is not recovered after using step |, 2ccess
the head o the adjacent track in the same
direction previously moved, thea return to the
desirad track.

3. Repeatst2p .
4. [f data is not recovered, the 2rror is not

In an 2eror ccsurs during 2 writa operation, it wiil
detectad on the n2xt revolution dby doing a read
i ]

ommonly called 2 “write cheek”. To

(9]

correct the 2rror, another write and check opera-
tion must be done. If the write operation is not
successful after tzn (10) attempts have besn made,
a read operation should be attemptad on another
track to determine if the media or the drive is fail-
ing. If the error still persists, the diskette shouid te
replaced and the above procedure repeated. If the
failure stiil exists, consider the drive defective. [f
the failure disappears, consider the original disk-
2tte defective and discard it.

2.2.4 Read Error

.

Most 2rrors that-occur will be “soft 2rrors™. [0
these cases, performing an 2rTor recovary pro-
cedure wiil racover the data.

2.2.5 Seek E:ror
1. Stepper maifunction.
2. Carriage binds.

3. To recover (rom a sesX 2rror recaliprate to track

head is on and compesnsate accordingty.

2.2.5 Interchange Errors

This error is identified to be wnen data written on
one drive cannot be read correctly on another
drive.

Probabie cause ind checks:
|. Head aiignment referenca section 2.4.18.

3 '

2. Head amplitudz low. Check on hoth drives per
section 2.4.12.

w)

. Motor spe=d out of adjustment. Check oa both
drives per section 2.4.13.

4. Mis~clamping of the diskette caused by centar
hole damage. Repiace the diskatte and check
the clamp hub.
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2.2.7 Test Points SA 400 2.3 PREVENTIVE MAINTENANCE

Reterence figure |. Preventative maintenance is not required on the
S ™~
SA 200 minitloppy undzr normal usuge.

T.P. 1. Read Data Signal
2. Read Data Signal
3. Read Data (Differentiated) 2.4 REMOVALS AND ADJUSTMENTS
4. Reuad Data (Differentiated)
5. Signal Ground 2.4.1 Face Plate: Removal and Installation
6. + Read Data
7+ Index a. Open the door.
B: = D'eFect Track 00 b. Remove the mounting screw on each side of the
9.+ Write Protect faceplate. Pull the face plate forward and away
10. Ground from the drive casting.
I'l. - Head Load
12, + Gated Step Pulses c. No re-adjustment is required after replacement.
13. - Motor On
P-4

!G GDD!

* —
LIS
o
e
m

Ja

12

e O
LN

1
13°

J1 J3

FIGURE 1. TEST POINT LOCATIONS
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2.4.2 Drive Motor Assemoly: Removai ard

Instaliation (includes the motor and PC3)

Note: Foreasé of raplacement it is recom-
mendad to replace the motor and PCB as an
antire assemoly.

a.

2.4.3 Stapper Motor and Acuater Cam

Remave drive beit.

Disconnect connector P-3 from drive PC3 and
extract pins X (org) 13 (ben) and 14 (bik).

Ramove drive PC3.

Remove the drive motor PCB and drive motor
3s an assemply Dy removing their respective
mounting screws.

To re-instail, raverse the 1bove procadurs
insuring the PCB spacars and faston tab are i
olace.

Motor speed must Ye adjustad 2s per section

2.4.13.

These assemblies are not feld reoiaceable.

2.4.4 Head and Carriage Assemoiy

a.

Remove the drive PC3 and disconnect the head

conunector {rom the PCB.
Unciamp the head c2ble from the drive.

Remove the zuide rod nearsst the read/writ2
fead.

Pivar the carriage away from the cam and off
the lower guide rod.

&
L

o re-instail, reverse the above.

IMPORTANT: [asure that after installing the

head cable there is enough slack o zilow the
carriage to go to track zero.

ga

Readjust the carriage limiter if a new carriage is
instailed. Reference section 2.4.16,

Head alignment should not be required but if
interchange proclems exist check and adjust
head alignment per section 2.4.!8.

2.4.4.1 Read/Mrite Head Load Burton: Remaoval

a.

b.

d.

and Instailation

Remove drive PC3.

To remove the oid butzon, hold the load arm

out away {rom head, squesze the locking tabs
together with a pair of needle nose pliers and
press {orward.

To install load button, press the bution into the
arm, {rom the head side, and ¢ wiil snap into

place. Reference figure 2.

Adjust according to section 2.3.14.

2.4.5 Spindle Hub and Puiley/Assembiy

These assemolies are not {ieid r2placeabdle.

-

PRESS

FIGURE 2. HEAD LOAD BUTTCN REPLACEMENT
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2.4.6 Clamp Hub Removal
2. Remove face piate, Reference section 2.4.1.
b. Remove the drive PCB.

c. Remove the E-ring from the hub shaft. The
entire assembly can now be removed from the
hub frame. Care should be taken not to over-
stress the hub frame mounting pivot springs.

d. 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
frame).

e. Press the hub frame down towards the spindle
untd the hub shaft protrudes through its mount-
ing hole in the hub frame.

Install the E-ring onto the hub shaft.

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

ua

2.4.7 Hub Frame Assembly Removal

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

a. Remove the drive PCB.

b. Remove the 2 mounting screws that hold the
pivot springs to the casting.

c. The hub frame assembly can now be lifted clear
of the casting.

2.4.7.1 Hub Frame Assembly Instailation and
Adjustment

a. Put the hub frame onto drive and lightly tighten
mounting screws removead in Step 2 of Removal
Procedures.

MOUNTING HOLE

b. Latch the hub frame closed.

c. Position the hub frame until the hub shaft is
centerad in its mounting hole in the hub frame
Reference figure 3. Now tighten the mounting
screws for the hub frame pivot springs.

d. Check that the door latch assembly does not
bind in the face piate. If binding occurs loosen
the door latch mounting screws and reposition
until it is free of binds.

[

Reinstall the drive PCB.

f. Check and readjust the index timing if drive is
used in hard sectored appiications. Refer to
section 2.4.17.

2.4.3 Write Protect Switch Removal

a. Remove the two mounting screws for the
switch.

b. Unsolder the brown wire from the C terminal
and the biack wire from N/C on the switch.

c. After reinstallation adjust per section 2.4.19.

2.4.9 Index Detector Assembiy Removal

a. Remove drive PCB.

b. From connector P-3 extract pins {rom 3
(orange) and E (red).

¢. Remove the detector mounting screw from the
hub frame. This will free the detector.

d. When instailing a new assembly, insure the
detector mounting block is flush wgainst the

side of the hub frame. Referencs figuce 3.

e. Re-adjust the index timing per section 2.4.17.

PRSP 4

T | AL TR SRS, &
l

| |
T~ U8 smaFT ,' |

(Center n
Mounting ~ol2)




2.4.10 Index LED Removal

Remove the drive PCB.

From connector P-3 extract the pins from §
(blue) 2nd J (purple).

Remove the platen trom the base casting that
the LED is mounted to.

Squeeze the led mounting block locking tabs
together and press the assembly cut of the
mounting hole in the piaten.

To re-install, reverse the removal procedure

1

When remounting the platen, insure it is flush
with the machine surface on the casting.
Position it lateraily so a diska¢te can be insertad
without dinding when the doar is closed.

Re-adjust the index timing per section 2.4.17 if
ard sectored.

=

2.4.11 Track Zzro Switch Removai

W

Ramove the drive PC3.

The switch is removed by removing its two
TIoUNiNg sCraws.
Un-soldar the wires N/C (white) N/O (yeilow)

and com {green).

To retnstail, reverse the above procedure.

Readjust the switch per section 2.4.13.

2.4.12 Head Amplitude Check

These checks are only valid when writing and read-
ing back as described below. (f the amplitude is
selow the minimum specified, the load pad should
be replaced and the head should be cizaned if
necessary (Referance section 2.4.21) before re-
writing and re<chiecking. Insure the diskatte used
for this check is not “wom"™ or ctherwise shows
evidence of damage on either the load pad or the
head side.

€

[nstall good media.

Start the motor.

(9N

a. Instail a SA102 or SA 24 diskatt

e. Write the entire track with ail one's.

f. The average mimimum read back amplitude,
peak to pezk, should be 30 mullivolts.

If a new load pad does not bring the amopiitude to
the minimum level try the loilowing:

1. Instail a different pieca of media and re-check.

2. Check motor speed section 2.4.13.

3. Make sure you are getting an output from both
TP-! amd TP-2. Check with the scope in the
chop mode. [f the probes are OK and stiil one
TP has no output or has less output than the
other TP replace the PCB.

.‘-

bly wiil require repiacament. Refer to section
2.4.4.

2.4.13 Motor Speed Adjustment

1. Instail 3 diskette, start the motor and load the
head. Step o Track {6.

5. Turn the pot R-12 located on the motor con-
trol PCB untd the duark lines on the spindle
puiley zppear motioniess. For 50 HZ use the
outside ring of lines for the 3O HZ observe the
inside ring. Raference figure 4.

NQTE: Thisadjustment can be made only in an
area where there is tlourescent lighting.
QOtherwise refer to 2.4.13.1.

MQTOR 3547

/

SPINGQLE PULLEY

3RIVE PuLLIY ':.\\
= =1
S/
Y
Y
TACH J1SC

FIGURE 4. MOTOR SPEZD ADJUSTMENT

2.4.13.1 Motor Speed Adjustment {using a

frequency counter)

e
motor and (oad the head. step to Track |

¢. Adjust pot R-12 lecated on the motor control
PCB for 2CC HZ 20.2 HZ.

IF 1.2, & 3are OK the head and carriuge assem-

/
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2.4.14 Read/Write Head Load Button Adjustment

a. Insert SA124 diskette or any diskette with data
on track 34.

b. Connect oscilloscope to TP 1 and 2, added
difterentially and sync external positive on
TP 7 (+ Index).

¢. Start the motor.
d. Select the drive and step carriage to track 34.

e. Observing read signal on oscilloscope, rotate
the load button counterclockwise in small
increments'(10%) until maximum amplitude is
obtained.

2.4.15 Track Zero Switch Adjustment

a. Remove the PCB from the drive, disconnect the
head cable but leave the interface and drive
connector installed.

b. Rotate head cam actuator until the cam fol-
lower is opposite the track zero dimple on the
~ cam. Reference figure 5.

=

CAM FOLLOWER
CIMPLE IN CAM

FIGURE 5. TRACK ZERQ POSITION

c. Adjust the switch so it just makes by moving its
mounting bracket.

NOTE: When making switch adjustments insure
that the bracket is registered against the
casting and the activator is located on the
45° angled portion on the rear of the car-

riage. Refer to figure 3.1.

d. Power up the drive being careful not to short
out the PCB, and select the drive. This will
energize phase A in the stepper motor. The
dimple shouid remain within £.050 of the cam
follower and the switch should not break.

[V

ACTUATOR LOCATED
ON 45° SURFACE OF
CARRIAGE

PLACE SCREWDRIVER
HERE (S& EN3HACKET
AND CAS ) TO MOVE
SWITCH TOWAARD SPINDOLE

BRACKET LOCATED
AGAINST CASTING

3RACKET
- "MOUNTING
SCREW

PLACE SCREWORIVER
HERE (3ETWEEN ZRACKET
ANDO CASTING) TO MOVE
SWITCH AWAY FROM
SPINOLE

FIGURE 5.1. TRACK ZERO SWITCH ADJUSTMENT

Step to track | T.P. 8 should go high. [f not
readjust the microswitch.

Step to track 00 T.P. 8 should go low.
If not readjust the microswitch.

To check switch adjustment using 2 scope re-
peatively step between tracks zero and one.

Look at TP 8 (—detect track zero). The step in
and step out time should be equal within £ 2.3MS.

Reinstall PCB and plug in the head cable.

i To \ T '

1
l—. TP3QUTPUT

Tq & T SHOULD 8€ EQUAL = 2.5 M SEC.

FIGURE 5.2. TRACK ZERQ TIMING

2.4.16 Carriage Limiter

(g}

FLUSH WITH STOP POST

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

. Step to track zero, leave the drive selected.

Position the stop until it is flush with stop post
(old style) or in the slot (new style) on the
carriage assembly. Reference figure 6. Adjust the
track zero cam stop horizontally and vertically
until there is .020 = .005 between the stop on
the acuator cam and the stepper motor shatt.
Reference figure 6.

oLo sTyLg)  STOP POST
S ~ f\‘<

© L~
==
Ny

(NEWSTYLZ)

FIGURE 6. CARRIAGE LIMITER ADJUSTMENT



d

Step to track 34 and insure there is clearance
Detween the cam stop extension and the stepper
motor shaft. Refzrence figure 7.

¢. Re-install the drive °CB and piug in the head .
cable.
S @)
M
§

CLEAﬁANC/E AT TK 34,
FIGURE 7. CARRIAGE LIMITER CLEARANCE

2.4.17 Index/Sector Timing Adjustment

If soft sectored, using the [BM :ype format:

m

Position the index detector assembly lush wich
the registration surface on the hub frams.
Reference figure 8.

. Positon the d2t2ctor assembiy in the c2nter of

its mounting siot. Tighten the mounting screw,
Reterence figure 3.
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24 HEAD CaBLE

CONNECTOR

HEAD CABLE

Remove the PCB and instail the head cabie
extender. L2ave the PCB and interface con-
nectors installed. Referencs figure 9

[nsert Alignment Diskette (SA 124).
Start the motor and select the drive.

Sync osciiloscope. axternal positive, on TP 7
(+ Index). Set time base to 30 usec/division.

Connect one probe (0 TP | and the other TP 2
Ground probes to the PCB. Set the inputs to
AC, 2dd and invert one channel. Set vertical
detlection to 300 MV/division.

Cbserve the timing becwvesn the start of the
sweep and the tirst data puise. This should be
200 = 100 usec. [f the uming is not within
tolerance, continue on with the adjustment.
Reference figure 10.

Loosen the mounting screw in the [ndex Detes-
tor block until the assembly is just able to be
moved,

Observing the timing, adjust the datector until
the timing is 200 =30 usec. [nsure that the
detactor assemoly is against the ragistration
surface on the hub {rame.

ighten the mounting scraw.

Racheck the timing.

22 CONNECTS

o T an
AEETIEIE SN

F

S INTZRFACE
HEAC CASLE =
EXTENDER cases

A
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FIGURE 10. INDEX TIMING

2.4.18 Head/Radial Alignment

NOTE: This adjusument is not normaily required
even on head replacament due to the SA
400 pre-aligned heud and carriage assem-
biy, but it the stepper motor mounting
screws are accidently toosened or if purts
damage has occured or you are experienc-
ing interchange problems use the tollow-
ing procedure to check and/or adjust the
head radial alignment.

a. Start the motor and select the drive.
b. Load the SA 124 alignmen: diskette.
c. Step the carriage to track {6.

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

~—

qQ

L.

FIGURE 11, HEAD RADIAL ALIGNMENT

. Connect one probe to TP { 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 derlection to 100 MV/dev.

The two lobes must be within 70% amplitude
of each other. [{ the lobes do not {all within the
specification, continue on with the procedure.
Reference figure 11,

the stepper motor to the drive casting.

of the right, turn the stepper motor clockwise
as viewed from the stepper motor side of the
drive. [f the right lobe is less than 70% of the
left lobe, turn the stepper motor counterclock-
wise as viewed from the stepper motor side of
the drive.

When the lobes are of equal amplitude, tighten
the motor mounting scraws. Ref

- ~ Ly ]
erence figure [ 2.

EVEN AMPLITUOE (100%), ON TRACK

LEFT 80% OF RIGHT, + 1 MIL OFF TRACK TOWARD TK 0

@@—— RIGAHT 40% O

LEFT 80% OF RIGHT. » 2 MIL CFF TRACK TOWARD TK 0
LEFT 40% OF RIGHT, » IMIL OFF TRACX TOWARD TK 2

RIGHT 30% OF LEFT, - | MILOFF TRACK TOWARD 33

% RIGHT 50% OF LEFT,
\_//

- 2MIL OFF TRACK TOWARGD 24

LEFT, - JAMILOFF TRACK TOWARD 34

FIGURE 12. HEAD RADIAL ALIGNMENT



j- Check the adjustment by stepping off track and
returning. Check in both diractions and r2adjust
as ¢2quired.

Yhenever the [Head Rudial Alignment has besn

adjusted, the carriage limiter and track z2ro

switch adjustment must be checkad (Section
24.15 & 2.4.16).

NOTE: (Alignment diskette should be at room
conditions for at least twenty minutes
before alignment).

2.4.19 Writa Protect Switch Adjustment

2. Adjust the switch so that the actuator will just
transter the switch when its point is flush =010
Wi chm the uoo of the groove (n the guide rail.

FIGURE 13. WRITZ PROTECT SWITCH ADJUSTMENT

2.4.20 Head Load 3ail Adjustment

2. Select the drive to load :h= st °d cr ground TP
1] (- Haad Load) 0 2nerg e head load
sotenoid.

b, Adius’ the down 5700 scr2w 10 ootain 3/16" :
1/+7 from the top ..a surface of the load b2

and the platen. Refarencs figurs 14,
¢. Check for 2 minimal clearance of 020 between
the load bail and the load arm. This check is

made at track zero and track 34 with the door
closed and :he head loaded.

FRONT VIEW
SCALE
S E— 1
= =
NN STCP -
ADJUSTMENT }
SCAREW
[
I
’LATEN \
-..
LOAQ 3aiL

TSOLENOIO
J0wn STQP
AQJUSTMENT

;CREW
2

i ~CADQ 3AIL

—Tmm

TSP VIEW

FIGURE 14, HEAD LOAD 3AIL ADJUSTMENT

2.4.21 Read/Writ2 Head Cleaning Procedure

The head <nouid OWNLY be cieaned if it hasan
oxide build up that is visable to the naked zye.
Cleaning methods and materials other than those
tisted can permanently damage the head and
shouid be avoided.

I, Lightly dampen 1 otece of ciean lintless tissue
with [soprooyi aicchol (use sparmgzy).

2. Lift the load arm off the nead, being carafui not
ouch the load button.

. Lightly wice the nead with the moistaned por-
tion of the tissua.
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. Lower the load arm onto the head. Do ro¢ ler |
snap back.
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FIGURE QTY

& REF. PART DESCRIPTION PER

NUMBER | NUMBER 1234 ASM

1
DRIVE ASSEMBLY
o 25060 PCE, DRIVE 1
-2 54070 HUB FRAME ASSEMBLY 1
-3 54073 DOOR HINGE 1
-4 10186 SCREW 6-32 X .188 BH 2
-5 54057 STCPDISK 1
-8 11305 E-RING 1
-7 54131 COLLAR HUB 1
-8 54132 SPRING, CLAMP 1
-9 54068 . HUB, COLLETT ]
-10 10186 SCREW 5-32X.188 8H 2
-1 34136 DETECTOR INDEX 1
-12 10187 SCREW £-32X.188 BH 1
-13 * 54032 SPINDLE 1
14 * 10805 8EARING, FLANGED 1
15 54078 KESPER, GUIDE ROD 1
-16 10186 SCREW 5-32X.188 3H 1
17 54006 GUIDE ROD 2
-18 54099 STOP, CARRIAGE 1
19 10186 SCREW 5-32X.188 8H  §
-20 54078 KEEPER GUIDE ROD 1
21 10186 SCREW 5-32X.138 8H 1
22 34064 SOLENQID ASSMY. HEAD LOAD 1
23 34135 3AIL, LOAD 1
-24 54003 CAM, ACTUATOR 1
-25 54055 HEAD & CARRIAGE ASSMY. 1
-26 54145 LOAD SUTTON 1
.27 17211 TK 00SWITC 1
.28 10176 SCREW 4.40X.50 8H 2
29 10187 SCREW 6-32X.250 8H 1
-30 10013 WASHER 1
-31 54038 MOUNT TK 00 SWITCH 1
32 15655 CONNECTOR 2.3 1
-33 54067 MOTOR & CONTROL ASSEMBLY 1
34 54047 MOTOR DRIVE 1
-3 25063 PC3 MOTOR CONTROL 1
-36 54069 STANDOFF, MOTOR PC3 2
-37 10191 SCREW 8-32X.50 8H 2
-38 * 54068 MOTOR, STEPPER 1
-39 10187 SCREW 58-32X.250 3H 2
-40 10177 SCREW 4.40X.525 8H 2
41 54043 BELT, DRIVE 1
42 54133 PULLEY, SPINDLE 1
-43 * 10804 3EARING 1
-44 * 54097 SPACER, LONG 1
45 17212 SWITCH WRITE PROTECT 1
45 54062 NUT PLATE 1
47 10166 SCREW 2.56X.50 8H 1
-48 54137 LED, INDEX 1
-49 54125 PLATEN 1
-50 10189 SCREW 6-32X.250 3H 1
-51 54036 CLAMP, PC3 4
-52 11211 RETAINER, CLAMP 4
-53 54077 FACEPLATE 1
-54 11900 §-32X.250 F H. 2
55 10013 WASHER 1
-56 12501 WASHER i
-57 15663 FASTON 1
-53 11312 ACTIVITY LIGHT HOLDER 1
59 15915 LED ACTIVITY LIGHT 1
60 * 34039 GUIDE DiSKETTEZ R.H. 1
61 54030 GUIDE DISKETTE L. H. 1
NOT FIELD REPLACEASLE
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DESCRIPTION
General

The [llustrated Parts Catalog is arranged so that the
tigures precede the parts listings and will be on the
opposite puge.

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

Indented Level

The parts list is indented to show the levels of
assembly within a figure. The major assembly will
always be level 1, all parts or assembiies thatattach
to that assembiy wiil be fevel 2 and assemblies
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 noted by an asterisk* and a
footnote. These part numbers are included so they
can be ordered for factory and/or repair centers.

Quantity Per Assembly

The quantity listed is the quantity used on the
assembiy.

Numerical Index

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








