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FIGURE 6-7. MFM TRACK FORMAT COMPARISON

GA4A is from the physical index address mark sync and allows for physical index variation, speed
variation, and interchange between storage devices.

Sync is a fixed number of bytes for separator synchronization prior to the address mark. It in-
cludes a minimum of two bytes plus worst case separator sync up requirements.

Index Pre Address Mark (MFM) is three bytes of C2 with unique clock bits not written per the
encode rules. See figure 6-8.

Index Address Mark (FM) is a unique byte to identify the index field and is not written per the
encode rules. See figure 6-9.

Index Address Mark (MFM) is one byte of FC and is written per the encode rules. See figure
6-10.

G1 is from index address mark to ID field address mark sync.

Sync is a fixed number of bytes for separator synchronization prior to the address mark. It in-
cludes a minimum of two bytes plus worst case separator sync up requirements.

ID Pre Address Mark (MFM) is three bytes of A1l with unique clock bits not written per the
encode rules. See figure 6-8.

ID Address Mark (FM) is a unique byte to identify the ID field and is not written per the en-
code rules. See figure 6-11.

ID Address Mark (MFM) is one byte of FE and it is written per the encode rules. See figure
6-12.

ID is a four byte address containing track number, head number, record number, and record
length.

CRC is two bytes for cyclic redundancy check.
Gap 2 is from IDCRC to data address mark sync and allows for speed variation, oscillator

variation, and erase core clearance of IDCRC bytes prior to write gate turn on for an update
write.



Data Field - Sync is a fixed number of bytes for separator synchronization prior to the address mark. In-

Gap 3 -

Gap 4 -

cludes a minimum of two bytes plus worst case separator sync up requirements.

Pre Data Address Mark (MFM) is three bytes of A1 with unique clock bits not written per
the encode rules. See figure 6-13.

Data Address Mark (FM) is a unique byte to identify the Data Field and is not written per
the encode rules. See figures 6-14 and 6-15.

Data Address Mark (MFM) is one byte of FB or F8 and it is written per the encode rules.
See figure 6-16 and 6-17.

Data is the area for user data.
CRC is two bytes for cyclic redundancy check.

WG OFF (Write Gate Off) is one byte to allow for the WRITE GATE turn off after an up-
date write.

Gap 3 is from WG OFF to the next ID AM sync and allows for the erase core to clear the
Data Field CRC bytes, speed and write oscillator variation, read preamplifier recovery time,
and system turn around time to read the following ID Field.

G4B is the last gap prior to physical index and allows for speed and write oscillator variation
during a format write and physical index variation.
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SECTION VII
CUSTOMER INSTALLABLE OPTIONS

7.1 INTRODUCTION

The SA810/860 can be modified by the user to function differently than the standard method outlined in Sections |
and II. These modifications can be implemented by adding or deleting connections and by use of the alternate /O
pins. Some options are capable of being connected by use of a shorting plug, Shugart P/N 15648 or AMP P/N
53013-2. This section will discuss a few examples of modifications and how to install them. The modifications
discussed in the following paragraphs are:

External Write Current Switch

Two-Sided Status Output (SA860 only)

Disk Change Option

Side Select Option Using Direction Select (SA860 only)
Side Select Option Using Drive Select (SA860 only)
In Use Alternate Input

Motor On Without Selecting Drive

Motor On by Optional Motor On and Drive Select
Motor Off Delay

Radial Ready

Stepper Power Down

Write Protect Optional Use

@ e a0 oo

— =

Table 7-1 summarizes these options and the component designators indicating their PCB location in figure 7-1 and
7-2.
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TABLE 7-1. CUSTOMER CUT/ADD TRACE OPTIONS

TRACE

SHIPPED FROM FACTORY

DESIGNATOR DESCRIPTION SPEN SHoRT
U9 TERMINATIONS FOR MULTIPLEXED INPUTS PLUGGED
S| INTERNAL WRITE CURRENT SWITCH PLUGGED
SE EXTERNAL WRITE CURRENT SWITCH X
TR TRUE READY OUTPUT PLUGGED

RTR RADIAL TRUE READYt X
2s TWO-SIDED STATUS OUTPUT*** X
DC DISK CHANGE OPTION X
S1 SIDE SELECT OPTION USING DIRECTION SELECT*** X
S2 SIDE SELECT INPUT*** PLUGGED
S3 SIDE SELECT OPTION USING DRIVE SELECT*** X
1B,2B,3B,4B | SIDE SELECT OPTION USING DRIVE SELECT*** X
D ALTERNATE INPUT-IN USE X
MS MOTOR ON FROM DRIVE SELECT* PLUGGED
MO ALTERNATE INPUT-MOTOR ON* X
MMO ALTERNATE INPUT-MULTIPLEXED MOTOR ON*t X
MD MOTOR OFF DELAY X
R READY OUTPUT X
RR RADIAL READY X
SR STANDARD READY% PLUGGED
MT MODIFIED TRUE READYt (OUTPUTS TRUE READY ON PIN 22) X
DS1 DRIVE SELECT 1 INPUT PLUGGED
DS2,3,4 DRIVE SELECT 2,3,4 INPUT X
Y DOOR LOCK/ACTIVITY LIGHT ACTIVATED FROM MOTOR ON¢t PLUGGED
Z DOOR LOCK/ACTIVITY LIGHT ACTIVATED FROM DRIVE SELECTt
PD STEPPER POWER DOWN
WP INHIBIT WRITE WHEN WRITE PROTECTED X
NP ALLOW WRITE WHEN WRITE PROTECTED X
TS DATA SEPARATION OPTION SELECT** X

*MOTOR ON is the complement of HEAD LOAD on the SA801 and SA851 disk drives. The only difference in the
operation of MOTOR ON compared with HEAD LOAD is-that MOTOR ON requires a 165 ms minimum delay (or
TRUE READY must be monitored) before R/W activity is begun. HEAD LOAD on the SA801 and SA851 requires 35
ms or 50 ms minimum delay.

“*The SAB10/860 offers an optional data separator which properly separates data and clock bits through the soft-

sectored 1BM standard format and address mark area. Trace “TS” offers the optional separator.

***Applies to SA860 only.

tAvailable on PCB P/N 25249 only.
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7.2 EXTERNAL WRITE CURRENT SWITCH
This option permits write current switching via the optional WRITE CURRENT SWITCHING interface line (pin 2).
When the interface signal is activated to a logical zero level. the lower value of the write current is selected. Selec-

ting this option replaces internal write current switching at track 40.

To enable external write current switching. move the shorting plug at trace Sl to the SE position. See figure 7-3.

+5V
@8 STANDARD TRACE
@848 DELETED TRACE
) @8 ADDED OR JUMPERED
EXTERNAL WRITE TRACE
CURRENT SWITCH
SE TO WRITE
-TRACK 40 —}, CURRENT REF
sl
39216-21.

FIGURE 7-3. EXTERNAL WRITE CURRENT OPTION

7.3 TWO-SIDED STATUS (OPTIONAL OUTPUT SA860 ONLY)

When the drive is selected and the diskette is spinning, this line will indicate a logical zero level for two sided media,
~ and a logical one for single sided media.

To install this option on a standard drive. jumper trace 2S.
7.4 DISK CHANGE (OPTIONAL OUTPUT)

This customer installable option is enabled by jumpering trace DC. When DRIVE SELECT is activated, it will pro- -
vide a true signal (logical zero) onto the interface (pin 12) if, while deselected, the drive has gone from a READY to

a NOT READY (door open) condition. This line is reset on the true to false transition of DRIVE SELECT if the drive
has gone READY. Timing of this line is illustrated in figure 7-4. The circuitry is illustrated in figure 7-5.

(C_ £
)y )
é
-DRV SEL l e
1
. S.____' *
|
-READY ! (- 4
|
| i
-DISK CHG / 4 )2
INTERNAL (o

ENABLE

"*READY will not return until two index transitions after DRIVE SELECT (MOTOR ON).

39216-22
FIGURE 7-4. DISK CHANGE TIMING
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FIGURE 7-5. DISK CHANGE CIRCUIT

7.5 SIDE SELECTION USING DIRECTION SELECT (SA860 ONLY)

The SIDE SELECT function can be controlled via the DIRECTION SELECT line. if desired. With this option. the
DIRECTION SELECT line controls the direction of head motion during stepping operations and controls side
(head) selection during read/write operations. To implement this option. simply move jumper S2 to location S1.
Figure 7-6 illustrates the circuitry.

,  +DRIVE SELECT

(
-SIDE 0
cT
-SIDE SELECT — >0
S1
-DIRECTION SELECT
-SIDE SELECT * ~o>-
39216-24

FIGURE 7-6. SIDE SELECTION USING DIRECTION SELECT

7.6 SIDE SELECTION USING DRIVE SELECT (SA860 ONLY)
In systems containing no more than two SA860 drives per controller. each read/write head can be assigned a
separate drive address. In such cases. the four DRIVE SELECT lines can be used to select the four read/write
heads. To implement this option. move jumper S2 to S3 and add a jumper tonB (n = 1, 2, 3, or 4). For example,
the first drive may have jumpers installed at DS1 and 2B while the second drive has jumpers at DS3 and 4B. With
this jumper configuration installed. the four DRIVE SELECT lines have the following side selection functions:

a. DRIVE SELECT 1 selects side O of first drive.

b.  DRIVE SELECT 2 selects side 1 of first drive

c.  DRIVE SELECT 3 selects side 0 of second drive.

d. DRIVE SELECT 4 selects side 1 of second drive.

Figure 7-7 illustrates the circuitry.
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FIGURE 7-7. SIDE SELECTION USING DRIVE SELECT

7.7 1IN USE ALTERNATE INPUT

This alternate input (pin 16) when activated to a logical zero level enables the Activity LED and door lock latch if
the door is closed. If IN USE is low upon deselection, the door remains locked. If IN USE is high upon deselection,
the door unlocks. To install this option, jumper trace D and move the shorting plug at trace Y to the Z position.

7.8 MOTOR ON WITHOUT SELECTING DRIVE

This option is useful in disk to disk copy operations. It allows the user to keep the motor on for all drives, thereby
eliminating the motor start time. The motor is started on each drive via an Alternate 1/O (pin 18}. Each drive may
have its own MOTOR ON line (Radial or Simplexed) or they may share the same line (Multiplexed). When the
drive is selected, a 1 us delay must be introduced or TRUE READY must be monitored before a read or write
operation can be performed. :

To install this option on a standard drive, move the shorting plug at trace MS to the MO position. See figure 7-8.
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1t 39216-26

FIGURE 7-8. MOTOR ON WITHOUT SELECTING DRIVE CIRCUIT

7.9 MOTOR ON BY OPTIONAL MOTOR ON AND DRIVE SELECT

This option would be advantageous to the user who requires one drive to be selected at all times, but does not wish
to keep the motor on for all drives. In this configuration, the dc spindle motor is controlled from DRIVE SELECT
and the optional MOTOR ON line. The advantage of this option would be that the output control signals could be
monitored without spinning the diskette thereby extending the head and media life. When the system requires the
drive to perform a read or write , the controller would activate the MOTOR ON line {pin 18) which in turn would
activate the spindle motor. After the MOTOR ON line is activated, a 165 ms delay must be introduced or the
TRUE READY line must be monitored before a read or write operation can be performed.

To install this option on a standard drive, move the shorting plug at trace MS to the MMO position. Figure 7-9il-
lustrates the circuitry.

7.10 MOTOR OFF DELAY

This jumper option delays the spindle motor from turning off for 16 revolutions (2.6 seconds) after the DRIVE
SELECT or optional MOTOR ON signal goes false (high). This allows the user to be able to read or write within 1 us
after the drive has been reselected, thereby eliminating the motor start time. This option is advantageous for the
user who wishes to perform copy routines, but does not wish to use the optional MOTOR ON input signal.

To enable the MOTOR OFF DELAY on the standard drive, jumper trace MD.
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FIGURE 7-9. MOTOR ON BY OPT. MOTOR ON AND DRIVE SELECT CIRCUIT
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7.11 RADIAL READY
This option enables the user to monitor the READY line of each drive on the interface. This can be useful in detec-
ting when an operator has removed or installed a diskette in any drive. Normally, the READY line from a drive is
only available to the interface when it is selected.
To install this option on a standard drive, the following traces should be deleted or added:

a. Cut trace RR.

b.  Cut trace R.

c.  Add a wire from R to one of the Alternate 1/ O pins.

NOTE
One of the drives on the interface may use pin 22 as its READY line, therefore steps b and ¢ may
be eliminated on this drive. All the other drives on the interface must have their own READY line,

therefore steps b and ¢ must be incorporated.

Figure 7-10 illustrates the circuitry. k
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FIGURE 7-10. RADIAL READY CIRCUIT

7.12 STEPPER POWER DOWN

If the user wishes to step the drive at a step rate of 6 ms or slower, enabling this option will allow the drive to main-
tain a low noise emission level.

To install this option on a standard drive, jumper trace PD.

7.13 WRITE PROTECT OPTIONAL USE

As shipped from the factory. the write protect feature will internally inhibit writing when a write protected diskette is

installed. With this option installed. a write protected diskette will'not inhibit writing, but it will be reported to the in-

terface. This option may be useful in identifying special use diskettes.

To install this option on a drive with the write protect feature, the following traces should be added or deleted.
a. Cut trace WP.

b. Connect trace NP.

Figure 7-11 illustrates the circuitry.

-WRITE PROTECT ’  TO INTERFACE
WP
NP g ) ‘ { TO WRITE CURRENT
¢ 0__.J
39216-29

FIGURE 7-11. WRITE PROTECT CIRCUIT
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SECTION VIII
OPERATION PROCEDURES

8.1 INTRODUCTION

The SA810/860 was designed for ease of operator use to facilitate a wide range of operator oriented applications.
The following section is a guide for the handling and error recovery procedures on the diskette and diskette drive.

8.2 DISKETTE LOADING AND HANDLING

The diskette is a flexible disk enclosed in a plastic jacket. The interior of the jacket is lined with a wiping material to
clean the disk of foreign material. Figure 8-1 shows the proper method of loading a diskette in the SA810/860
Diskette Storage Drive. To load the diskette, rotate the door knob clockwise and insert the diskette with the label
facing the door knob. Rotate the door knob counter-clockwise to lock the diskette on the drive spindle. The diskette
can be loaded or unloaded with all power on.

NOTE

The diskette cannot be removed when the activity light is lit. The activity light indicates that the
door is locked.

39216-30

FIGURE 8-1. LOADING THE SA810/860 -
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When removed from the drive, the diskette is stored in an envelope. To protect the diskette, the same care and
handling procedures specified for computer tape apply. These precautionary procedures are as follows:

a.  Return diskette to storage envelope whenever it is removed from drive.

b.  Keep diskettes away from magnetic fields and from ferromagnetic materials which might become
magnetized. Strong magnetic fields can destroy recorded data on disk.

c.  Replace storage envelopes when they become worn, cracked, or distorted. Envelopes are desxgn-
ed to protect disk.

d. Do not write on plastic jacket with lead pencil or ball-point pen. Use felt tip pen.

e. Heat and contamination from carelessly dropped ashes can damage disk.

f. Do not expose diskette to heat or sunlight.

g. Do not touch or attempt to clean disk surface. Abrasions may cause loss of stored data. °
8.2.1 Write Protect: Shugart 8-Inch Diskettes
The Shugart 8-inch diskettes have the capability of being write protected. The write protect feature is selected by
the slot in the diskette. When the slot is open, it is protected; when covered, writing is allowed. The slot is closed by
placing a tab over the front of the slot, and folding the tab over to cover the rear of the slot. The diskette can then be
write protected by removing the tab. See figure 8-2.
8.2.2 Write Protect: IBM Diskettes
IBM diskettes are not manufactured with a pre-punched write protect slot. To write protect one of these diskettes, a

slot must be punched out as specn‘led in figure 8-3. The operation of the write protect is that which is outlined in
paragraph 2.2.20.

FOLD OVER BACK"

TAB \ OF DISKETTE
- il [
o o . o
(@) D ’ (am——)
WRITE PROTECTED WRITE ENABLED

FIGURE 8-2. DISKETTE WRITE PROTECT S0s74:60

0.200 + 0.010 » l -
(0.508 = 0.025 cm)
0. 50 + 0.005

(0.381 + 0.013 cm)

RADIUS

0.075 + 0.005 '“” =
(0.191 + 0.013 cm) f
o
O
6.175 + 0.005
(15.685 + 0.013 cm)

X.XXX = in. l
(X.xxx) = cm !

50574-61
FIGURE 8-3. WRITE PROTECT NOTCH SPECIFICATIONS
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SECTION IX
PACKAGING

It is suggested that packing material be kept in case the unit must be returned to Shugart for repair. Regardless, the
unit must be individually packaged in comparable packing as shipped to preclude damage in shipping and handl-
ing. Damage to the unit as a result of inadequate packaging will void the warranty on the unit.

Figure 9-1 shows how to repackage the disk drive using the original shipping containers. Figure 9-2 illusirates the
pallet pattern and the maximum pallet size to use if reshipped in large quantities.

39216-33 :

FIGURE 9-1. SA810/860 PACKAGING
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42 UNITS/PALLET

39216-34

FIGURE 9-2. PALLET LOADING
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APPENDIX A
MACHINE LEVEL CODE INFORMATION

Table A-1 identifies distinct features or exceptions to the general description of the SA810/860 in this manual.

TABLE A-1. MACHINE LEVEL CODE INFORMATION

MLC NUMBER

DESCRIPTION

| BUFFERED SEEK IS NOT INCLUDED.

THE WORST CASE MOTOR START TIME IS 220 ms.
THE MULTIPLEXED MOTOR ON LINE OPTION IS NOT AVAILABLE.

TRUE READY IS INVALID FOR THE PURPOSE OF MOTOR-UP-TO-SPEED.
JUMPERS RTR, MMO, SR, MT, Y AND Z ARE NOT INCLUDED.

THE FACEPLATE AND KNOB DESCRIBED IN THE SA810/860 OEM MANUAL 39216-0 IS
INCLUDED.

SAME AS MLC 0 EXCEPT THAT THE FACEPLATE AND KNOB ARE AS DESCRIBED IN
THIS MANUAL.

SAME AS MLC 1 EXCEPT THAT STATIC CLAMPING AND PCB 25247
ARE INCLUDED.

39216-32
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ORDERING INFORMATION

APPENDIX B

Table B-1 can be used to construct a part number for a unique drive configuration.

TABLE B-1. SA810/860 ORDERING INFORMATION

SA810

AB

C

D

EF

O

B-1/B-2 (blank)

AB PRSR%CT C OPTION D MODEL E OPTION OPTION
68 810 0 NONE 1 810 0 NONE NONE
' T
AB PRSEJEC C OPTION D MODEL E OPTION OPTION
69 860 0 NONE 1 860 0 NONE NONE
. 39224-06
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