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ABBREVIATIONS /MNEMONICS

BKPC Background Port C MFM  Modified FM

bpi Bits per Inch MLC  Machine Language Code
CRC  Cyclic Redundancy Check. PCB Printed Circuit Board

D Prompt Character PP Print Parameters

fci Flux Change per Inch PWM  Pulse Width Modulation
ID Identification RCFLG Recalibrate Flag

1/0 Input/Output R/W  Read/Write

IP Inspect Phase SEL Select

LED Light Emitting Diode tpi Tracks per Inch

LSI Large Scale Integration TRK  Track

NOTICE TO USERS

This manual, P/N 39402-0, supersedes, replaces, and incorporates the OEM manual, P/N 39252-1, published
April. 1983, and further includes the Publication Change Notice No. 1 dated August 18, 1983, and Publication
Change Notice No. 2 dated February 20, 1984. All technical changes have been indicated with a change bar in the
text margin or a star symbol in the illustration. While every effort has been made to ensure that the information pro-
vided herein is correct, please notify us in the event of an error or inconsistency. Direct any comments on the form
at the back of this manual to:

Shugart Corporation

Technical Publications, MS 3-14
475 Oakmead Parkway
Sunnyvale, CA 94086 (U.S.A))
Phone (408) 737-7900

Shugart makes no representations or warranties with respect to the contents hereof and specifically disclaims any
implied warranties of merchantability or fitness for any purpose.

Further, Shugart reserves the right to revise this publication and to make changes from time to time in the contents
hereof without obligation to notify any person of such revisions or changes.

The information contained herein has been copyrighted by the Shugart Corporation. No portion of this document

can be duplicated in any form, or sold, without the express written consent of Shugart Corporation. Failure to com-
ply could entail legal action to remedy such violation.
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- SECTIONI
INTRODUCTION

1.1 PURPOSE

This publication is designed as a reference source for OEM engineers, system integrators, service and maintenance
technicians, and knowledgeable end users. It is assumed that the reading audience is sufficiently versed in the state-
of-the-art with respect to rigid disk drives.

1.2 GENERAL DESCRIPTION

The Shugart 706/712 Disk Drives are random access 5.25 inch (130 mm) Winchester storage devices with one
(706) or two (712) non-removable disks as storage media. Each disk surface employs one movable head to service

320 data tracks. These drive are available in half-height or full height configurations.

Low cost and high reliability are acheived through the use of a unique rotary band actuator design, 2 self-contained
microcomputer, and custom LSI circuitry.

The 706,712 interface is either ST506 or ST412 compatible, allowing easy integration into existing systems. Some
of the key features of this series are as follows:

a. Microprocessor-based electronics.

b. Three custom LSI devices for reliability.

c.  Built-in diagnostics.
'd.  Jumper selected exercise routines.

e. Dedicated landing zone.

f.  Single track seek time is less than latency.

g. Read/write pre-amp on head arm.

h. 3370 head flexure design.

i. Brushless dc spindle motor.

j. Winchester design reliability in a half-height or full-height package.

k. Improved shock and vibration characteristics.



1.3 SPECIFICATIONS SUMMARY
1.3.1 Performance Specifications

Capacity
Unformatted
Per Drive
Per Surface
Per Track
Formatted (33 sectors/track)
Per Drive
Per Surface
Per Track
Per Sector
Formatted (32 sectors/track)
Per Drive
Per Surface
Per Track
Per Sector
Transfer Rate

Access Time (includes settling time)
Track to Track
Average
Maximum

Average Latency
Start Up Time (typical)
1.3.2 Functional Specifications

Read/Write Heads
Disks
I Cylinders
Data Tracks
Index/Revolution
1 Rotational Speed
Recording Density
Flux Density
Track Density
Data Encode Method
Write Precompensation
Reduced Write Current
1 Shipping Zone (track number)

1.3.3 Physical Specifications

706 712
6.4 Mbytes 12.7 Mbytes
3.2 Mbytes 3.2 Mbytes
10,416 bytes 10,416 bytes
5.2 Mbytes 10.3 Mbytes
2.6 Mbytes 2.6 Mbytes
8.4 kbytes 8.4 kbytes

256 bytes 256 bytes
5.0 Mbytes 10.0 Mbytes
2.5 Mbytes 2.5 Mbytes
8.2 kbytes 8.2 kbytes
256 bytes 256 bytes
5.0 Mbits/sec 5.0 Mbits/sec
16.2 msec 16.2 msec
85 msec 85 msec
175 msec 175 msec
8.37 msec 8.37 msec
12 sec 12 sec
2 4
1 2
320 320
640 1,280
1
3.600 (£0,-72) rpm
9,036 bpi
9,036 fci
360 tpi
MFM
12 (£ 2) nsec
Automatic
353

Mechanical Dimensions without Faceplate (nominal):

Height = 1.63in ( 4.14 cm)
Width = 5.75in (14.61 cm)
Depth = 8.00in (20 32 cm)
Weight =

.0 Tbs ( 36 kg) /706
.6
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1.3 SPECIFICATIONS SUMMARY

»

1.3.1 Performance Specifications

Capacity
Unformatted
Per Drive
Per Surface
Per Track ;
Formatted (33 sectors/track)
Per Drive
: Per Surface
Per Track
Per Sector
Formatted (32 sectors/track)
Per Drive
Per Surface
Per Track
Per Sector
Transfer Rate

Access Time (includes settling time)
Track to Track
Average
Maximum

Average Latency

Start Up Time (typical)

1.3.2 . Functional Specifications
Read/Write Heads

Disks

l Cylinders

Data Tracks
Index/Revolution

B Rotational Speed

. Recording Density .
Flux Density
Track Density
Data Encode Method
Write Precompensation .
Reduced Write Current

B Shipping Zone (track number)

1.3.3 Physical Specifications

706

6.4 Mbytes
3.2 Mbytes

10,416 bytes

5.2 Mbytes
2.6 Mbytes

8.4 kbytes

256 bytes

5.0 Mbytes
2.5 Mbytes
8.2 kbytes
256 bytes

5.0 Mbits/sec

16.2 msec
85 msec
175 msec

8.37 msec

12 'uc

2
1.
320
640

Mechanical Dimensions without Faceplate (nominal):

Height = 1.63in( 4.14 cm)
Width = 5.75in (14.61 cm)

Depth = 8.00 in (20.32 cm)
Weight = 3.0 Ibs ( 1.36 kg)/706
3.6 Ibs{ 1.63 kg)/712

1-2

5.0 Mbits/sec

16.2 msec
85 msec
175 msec

8.37 msec

12 sec

320
1,280

1
3,600 (£0,-72) Pm

9,036 bpi
9,036 fci

360 tpi

MFM

. 12 (£ 2) nsec .

Automatic

353
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Environmental Limits: .

Host Ambient Temiperature:
Operating — 41° to 113°F (5° to 45°C) _
Non-operating — -40° to 14-0°F. (-40° to 60°C)

Temperature Gradient: - ,
Operating — 10°F (5.5°C) per /2 hour
Non-operating — 212°F (100°C) per hour non-condensing

Relative Humidity:
Operating — 8% to 80%
Non-operating — 1% to 95%
Maximum Wet Bulb:
Operating — 78°F (25.6°C) non-condensing
Non-operating — Non-condensing

Elevation:
Operating — 0 to 10,000 ft (0 to 3048 m)
Non-operating — -1,000 to 30,000 ft (-305 to 9144 m)

Acoustic Noise: Less than 50 dbA at 3.3 ft (1.0 m)
Shock:

Operating — 10 G max (11 msec half sine wave)
Non-operating — 40 G max (11 msec half sine wave)

Vibration:
Operating:
5~ 17Hz = 0.036in
17 — 150 Hz = 0.55
200 — 500 Hz = 0.25

G

0.25G
Non-operating:

5— 22Hz =050G

44 — 500 Hz = 2.00G

DC Voltage Requirements:

+12Vdc £ 5% .75 A typical (3.9 A max starting for 10 sec) (2.7 A max starting with low power option)
+ 5Vdc £ 5% 1.6 A typical (2.4 A max)

Heat Dissipation = 86 BTU/hr typical (18.4 watts)
1.3.4 Reliability Specifications

Mean Time Between Failure: 20,000 Power-on Hours typical usa ]
Preventive Maintenance: None Required .

Mean Time to Repair: 12 minutes (PCB only)

Component Life: 5 years

1.4 FUNCTIONAL CHARACTERISTICS
1.4.1 General Operation

The 706/712 fixed disk drives consist of read/write heads, read/write and control electronics, track positioning
mechanisms, media, and air filtration systems. These components perform the following functions:

a. Interpret and generate control signals.
b. Position the heads over the selected track. ‘ : 'i
c.  Read and write data.

d. Provide a contaminant-free environment.

1-3



14.2 Read/Write and Control Electronics

The standard mncroprocessor and electronics are packaged on one printed circuit board containing the following
circuits:

a. Index Generator Circuit

b. Head Position Actuation Drivers

c. Read/Write Amplifiers

d. Drive (READY) up to Speed Circuit

e. Drive Select Circuit

f.  Write Fault Detection Circuit

g. Read/Write Head Select Circuit

h. Ramped (Buffered ) Stepper Circuit

i.  Track 00 Indicator

j.  Brushless Spindle Motor Control Circuits
1.4.3 Drive Mechanism
The brushless dc drive motor rotates the spindle at 3,600 (20, -72) revolutions per minute.
1.4.4 Positioning Mechanism

The read/write heads are mounted on an arm which Is positioned by a Fasflex™ IV rotary actuator. A stepper

motor is used to precisely position the rotary actuator utilizing a unique metal band/capstan concept. Figure 1-2 il-
lustrates this positioning mechanism.

1.4.5 Read/Write Heads and Disk(s)

The recording media consists of a thin, lubricated, magnetic oxide coating on a 130 millimeter diameter aluminum

substrate. This coating formulation, together with the low load force/low mass Winchester- type flying heads, per-
mits reliable contact start/stop operation. .

Data on each disk surface are read by one read/write head, each of which accesses 320 data tracks. The drive is
available in two basic configurations: one disk with two read/write heads (706) or two disks with four read/write
heads (712). The heads should be positioned at cylinder 353 via software prior to power down in order to minimize
the potential for damage to the recorded data on portable systems. Refer to paragraph 1.4.8.

1.4.6 Air Filtzation System

The disk(s) and read/write heads are fully encased in a protective cover using an integral recirculating air system,
with a recirculating filter, to maintain a contaminant-free environment. A separate absolute breather filter allows
pressure equalization within the envelope to the ambient air without contamination. See figure 1-3.

14
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ACTUATOR
SPINDLE ASSEMBLY .

INERTIAL
DAMPER

RW HEAD BAND STEPPER CAPSTAN

ASSEMBLY MOTOR 2028203C

% FIGURE 1-2. READ/WRITE HEAD POSITIONING MECHANISM

0.3 MICRON
BAROMETRIC 0.3 MICRON
" COVER FILTER . FILTER

FIGURE 1-3. AIR FILTRATION SYSTEM
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1.4.7 Spindle Lock and Brake ‘
9 .

These drives are provided with an integral fail-safe spindle lock and brake. This solenoid operated, mechanical

brake is actuated when dc power is applied to the drive, allowing the spindle to rotate. When the drive is powered

off, the solenoid is deactivated allowing the brake to engage the spindle. This prevents the possibility of disk move-

ment during shipping or movement of the drive. During spin down, the brake decelerates the spinning disks quickly
to reduce the amount of time that the heads are in unstable flight. See figure 1-4. ,

i BRUSHLESS DC
STEPPER MOTOR SPINDLE MOTOR

SPINDLE LOCK/BRAKE

3925204-8

FIGURE 1-4. SPINDLE LOCK
1.4.8 Read/Write Head Shipping Zone

The unused area of the disk surface, inside the data bands, is designated as a “shipping zone.” The heads should be
positioned to this area via software before the drive is powered off, prior to moving or shipping the drive. This en-

sures that if the drive is exposed to severe handling (shock), the data storage area of the disk surface will not be
damaged by heads movement on the disk(s). See figure 1-5. :

1.5 FUNCTIONAL OPERATIONS
1.5.1 Power Sequencing

The required power-on sequence for early production units (i.e., 706/712 that ﬁe MLC 4 or less) is that both the 5
and 12 volts supplies be “on” within 20 seconds of each other. The order is not important.

No power-on sequence is required for MLC 5 and above. All drives have a speed sense circuit to prevent stepping
until the disk is rotating at the proper speed (3,600 rpm). A READY signal will be presented to the controller inter-
face once the disk is up to its normal rotational speed (+ 2%) for two seconds. At READY time, after an initial
power-up, the drive will recalibrate itself to track 00. When the recalibration procedure is complete, SEEK COM-
PLETE will go true. Normal seek and read functions can now begin. Refer to paragraph 2.6. !

1.5.2 Drive Selection |

Drive selection occurs when one of the DRIVE SELECT lines Is activated. Only the drive appropriately jumpered
will respond to the input signals, and the output signals of that drive are then gated to the controller.
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HEAD SHIPPING ZONE 40 mm
CYLINDER 353 DISK ID 39252.05C

FIGURE 1.5. SHIPPING ZONE

1.5.3 Track Accessing

Read/write héad positioning is accomplished by:

a.
b.
c.
d.

f.

Deactivating the WRITE GATE.

Activaﬁng the appropriate DRIVE SELECT line.

Being in the READY condition with SEEK COMPLETE true.
Selecting the appropriate direction. :

Pulsing the STEP line.

Checking for the edge of the -SEEK COMPLETE line (changing from false to true).

Stepping can occur at either the normal or buffered rate. During normal stepping, the heads are repositioned at the
rate of incoming step pulses. In the case of buffered stepping, incoming step pulses are received at a high rate and

are buffered into counters. When all of the steps have been received, they are issued to the stepper drivers at a
ramped stepping rate.

Each pulse will cause the heads to move either one track in or one track out, depending on the level of the DIREC-
TION IN line. A true on the DIRECTION IN line will cause an inward seek; a false will result in an outward seek
toward track 00.
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1.5.4 Read Operation .
Reading data from the disk Is accomplished by:

a.
b.
C.

d.

Deactivating the WRITE GATE line.
Activating the appropriate DRIVE SELECT line.
Assuring that the drive is READY.

Selecting the appropriate head.

1.5.5 Write Operation

Writing data onto the disk is accomplished by:

a.
b.
c.
d.

Activating the appropriate DRIVE SELECT line.
Assuring that the drive is READY.

Clearing any write fault conditions (if thet exist), by reselecting the drive.

Selecting the proper head.

Activating the WRITE GATE and placing data on the WRITE DATA line.

1.5.6 Head Selection

Any of the two to four possible heads can be selected by placing the binary address of that head on the two HEAD
SELECT lines. .

1-8
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2.1 INTRODUCTION

The interface for a 706/712 has drive control signal pin assignments per industry standards. See figure 2-1 for the

pin assignments.

SECTIONII
ELECTRICAL INTERFACE

HOST 708712
RESERVED ol 2
RESERVED .
—WRITE GATE
>14
~SEEK COMPLETE .
—TRACK 00
—WRITE FAULT 2
—HEAD SELECT 2*
o414
RESERVED ol
FLAT v
AIBBON —HEAD SELECT 2 ol
20 FT. MAX.
6.6 mm) —INDEX
. < 20
—READY
n
—~STEP —
—DRIVE SELECT 1
128
~DRIVE SELECT 2
28
~DRIVE BELECT )
130
~DRIVE SELECT ¢
432
~DIRECTION IN ol
+5vVDC "
X * 5 RETURN g
; +12v 0C '
— X + 12 RETURN '
- \® 4
OC GND
gno 8 TWISTED PAIR FRAME GND

¥ FIGURE 2-1. J5 INTERFACE AND J1 POWER CONNECTIONS
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The signal interface consists of three categories:
a. Control Input l.lr‘tes
b. Control Output Lines
c. Data Transfer Lines
All control lines are digital in nature and either provide signals to the drive (input) or pxovfde signals to the host (out-

put) via the interface connector J5/P5. The data transfer signals are differential in nature. They provide data either
l to or from the drive, via J6/P6. See figure 2-2 for the J6/P6 pin assignments.

HOST 706/712
B —DRIVE SELECTED ]
| GNOD : 2
SPARE 3 _
GND 4
SPARE s .
GND : 8
RESERVED Jeips
GND 7 8
SPARE 0
FLAT CABLE _GND 10
20 FT MAX GND 11
(6.6 mm) QND 12
+ MFM WRITE DATA s
—MFMWRITEDATA . |- _
GND 15
T GND 16
- + MFM READ DATA "
—MFM READ DATA
il GND 18 19
T GND 20
L 1
39026-14-A

¥ FIGURE 2-2. J6 INTERFACE CdNNECTION

2.2 CONTROL INPUT LINES

The control input signals are of two types; those intended for multiplexing in a multiple drive System. and those in-
tended to control the multiplexing. The control input signals to be multiplexed are:

a. The STEP signal

b. The DIRECTION SELECT signal

¢. The HEAD SELECT 2° and 2' signals

d. The WRITE GATE signal
The signals which are intended to control the multiplexing are DRIVE SELECT 1 through DRIVE SELECT 4.
The control input lines have the following electrical specifications. See figure 2-3 for the recommended circuit.
Only one drive in the system should be terminated. It should be located at the end of the cable and terminat;d with

a 220/330 ohm resistor pack. This resistor pack can be disabled by removing the jumper block located near the PS
connector. See figure 24 for the location.

2-2
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20FT (MAX)-;
(6.6 mm)

True = 001004Vdc @ lin =

Faise

40 mA (max)
2510525V dc @ lin = 0 mA (open)

39026-06-A

FIGURE 2-3. CONTROL INPUT DRIVER/RECEIVER COMBINATION

@@ ©@)

J . . ¢ L1

11

REAR VIEW

DRIVE SELECT 4

DRIVE SELECT 3
DRIVE SELECT 2

DRIVE SELECT 1
DRIVE ALWAYS
NOTE: These eight jumpers are for SELECTED

drive control line termination and are
to be removed from all but the last
drive in a muitiple drive configuration
(reter to Section IX).

DIRECTION HEAD SELECT 2'

STEP

W FIGURE 2-4. JUMPER LOCATIONS

23

UNDEFINED
UNDEFINED

WRITE GATE

HEAD SELECT 2°
UNDEFINED

:W25207-A



2. 2 1 Drive Select 14

DRIVE SELECT, when logically true, connects the drive to the control lines. Only one DRIVE SELECT line may
be active at a time.

Jumper options DS1-4 are used to choose which DRIVE SELECT line will activate the Intetface for that unique
drive. See figure 2-4 for the jumper locations.

2.2.2 Direction In

This signal defines the direction of motion of the read/write heads when the STEP line is pulsed An open circut,
or logical false, defines the direction as “out” and a pulse applied to the STEP line will move the R/W head away
from the center of the disk. If the input is shorted to ground (logical true) and a pulse is applied, the heads will move
toward the center of the disk, i.e. “in.”

2.2.3 Step ‘

This line causes the read/write heads to move in the direction defined by the DIRECT!ON IN line. The motion is in-
itiated at each logical true-to-false transition. Any change in the DIRECTION IN line must be made before the
leading edge of the STEP pulse. Stepping can be performed in either the normal or buffered mode:

Normal Step Mode

In this mode, the read/write heads will move at the rate of the iIncoming STEP pulses. The minimum time between
successive steps is 3.0 msec, with a minimum pulse width of 500 nsec. See figure 2-5.

—p =100 N3eC MIN * e F‘_ 100 nsec MIN

-DIRECTION

——D‘ '4— 3.0 msec MIN
~STEP cmmmmmccem—
(ST412STS08 TYPE 1/O)
-SEEK COMPLETE
' —f f g 550 nsec TYP

:;W252-13A

% FIGURE 2-5. NORMAL STEP MODE

Buffered Step Mode

In this mode, the STEP pulses are received at a high rate and buffered into a counter. After the last STEP pulse, the
read/write heads will begin stepping the desired number of cylinders and SEEK COMPLETE (refer to paragraph
2.4.5) will go true after the heads settle on the cylinders. This mode of operation is automatically selected when the
time between STEP pulses is less than 200 usec.

The DRIVE SELECT line may be dropped and a different drive selected 500 nsec after the last STEP pulse has
been sent to the dnve

The maximum time between steps is 200 usec, with a minimum pulse width of 3.0 usec. See figure 2-6.
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—=| |e—0nsec MIN |
—DIRECTION IN ———] ' ; :
|
500 nsec
mN—" l"_ 10 xsec MIN
| | 200 psec MAX |
—STEP L™ L_J LI o e
500 o v
: MIN L'— p——NOTE—e
—SEEK COMPLETE
_.! |4_ 550 naec s00nsec __ | f—
TYP MIN '
—DRIVE SELECT X l |
NOTE: VARIES WITH SEEK LENGTH. 16.4 msec MIN, 40.0 msec MAX. %2s2164
FIGURE 2.8. BUFFERED STEP MODF
Shipping Zone

The read/write heads can be accessed to the shipping zone by doing a seek to cylinder 353.

NOTE

STEP pulses with periods between 200 usec and 3.0 msec are not permitted. Seek ac-
curacy is not guaranteed if this timing requirement is violated.

2.2.4 Head Select 2° and 2!

These two lines provide for the selection of each individual read/write head in a binary coded sequence. HEAD
SELECT 2° is the least significant line. When all HEAD SELECT lines are false, head O will be selected. Table 2-1
shows the HEAD SELECT sequence and model variations for the HEAD SELECT lines. See figure 2-7 for the tim-

ing sequences.

TABLE 2-1. HEAD SELECT (1 = FALSE;O = TRUE)

i
]
:

HEAD SELECT LINE HEAD SELECTED | HEAD SELECTED
20 21 © 708 12
1 1 0 0
0 1 1 1
1 (] IMPROPER SELECT 2
0 0 IMPROPER SELECT 3
38252068
)
HEADS SWITCHED _;_.l
i | |« B8 .sec MAX
READ DATA |
VALID 8 usocC
: _ > ""( FORMAT SENSITIVE)
+WRITE GATE "
I | | 400 nsec MAX
WRITE DATA :
(FROM CONTROLLER)
VALID

FIGURE 2-7. HEAD SELECTION TIMING
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225 Write Gate < .

The active state of this signal (logical O level) enables WRITE DATA to be wﬂt{en onto the disk. The inactive state of
the signal (logical 1 level) enables data to be transferred from the drive and STEP pulses to reposition the head arm.
See figure 2-7 for the timing sequences. :

2.2.6 Reduced Write Current and Precompensation

The 706/712 provides for autbmatk;: reduced write current switching. Optimum precompensation is 12 nsec an
should be used on cylinders 128 through 320.

2.3 CONTROL OUTPUT LINES

The control output signals are driven with an open collector output stage capable of sinking a maximum of 40 mA
at logical O (true), with a maximum voltage of 0.4 V measured at the driver. When the line driver is at logical 1
(false), the driver transitor is off and the collector cut-off current is a maximum of 250 xA.

All J5 output lines are enabled by their respective DRIVE SELECT lines.
Figure 2-3 shows the recommended control signal driver/receiver combination.
2.3.1 Track 00

This interface signal indicates a true state (logical 0) only when the read/write heads of the selected drive are at
track 00 (the outermost track) and the access circuitry is driving current through phase one of the stepper motor.
This signal is false (logical 1) when the read/write heads of the selected drive are not at track 00. The state of this
line Is undefined when SEEK COMPLETE is false.

2.3.2 Index

The drive provides this interface signal once every revolution (16.74 msec typical) to indicate the beginning of the
track. Normally this signal is a logical 1 (false) and makes the transition to logical O (true) for a period of approx-
imately 200 usec once each revolution (see figure 2-8).

INDEX

| R S

- 16.74 msec TYP '

FIGURE 2-8. INDEX TIMING RE1SA

2.3.3 Ready

This interface level, when true (logical 0), together with SEEK COMPLETE, indicates the drive is ready to read,

write, or seek, and that the signals are valid. When this line Is false (logical 1), all seeking and writing is inhibited at
the drive. '

READY will be true after the drive is up to speed (2 2%) for two seconds. The typical time for READY to become
true after power-on is 12 seconds(21 seconds when the low power option has been utilized). After the automatic
actuator recalibration process, typically six seconds, SEEK COMPLETE will also become true. It is now safe to seek
the drive, but an additional two minutes should be allowed for thermal expansion to stabilize before any write
operations are performed. :
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2.3.4 Write Fault .

This signal, when active (logical 0), is issued to indicate a condition exists at the drive that could cause improper
writing on the disk. A WRITE FAULT occurs whenever one of three conditions occurs:

a. The read/write heads are improperly selected.
b. Thedc vohage is more than 25 percent out of tolerance.
c. The actuator or spindle control system Is faulted.

To reset the WRITE FAULT line, deselect the drive for at least 500 nsec.
NOTE

The WRITE FAULT line will not reset ff the fault condition still exists after deselection
of the drive.

2.3.5 Seek Complete

The SEEK COMPLETE signal will go true (logical 0) when the read/write heads have settled on the final track at
the completion of a seek. Reading or writing should not be attempted until SEEK COMPLETE is true.

The SEEK COMPLETE will go false in two cases:

a. A recalibration sequence is initiated (by the drive logic) at power-on if the read/write heads are not
over track 00. Refer to paragraph 2.7. _

b. After the leading edge of a. STEP pulse (550 nsec typical) or the first of a series of Step pulses.
2.4 DATA TRANSFER LINES '

All lines associated with the transfer of data between the drive and the host are differential in nature and may not be
multiplexed. These two pairs of balanced signals are:.

a. MFM WRITE DATA
- b. MFM READ DATA

These signals are provided at the J6/P6 connector on all drives. Figure 2-9 illustrates the driver/receiver combina-
tion. See figure 2-2 for the J6/P6 interface connection.

FLAT CABLE
20 FT MAX
(6.6 mm)
e = 100 0
+ SIGNAL -
HIGH » * HIGH
TRUE s SIGNAL » TRUE
26LS31 ¢ o 26LS32
OR EQUIVALENT — ——— OR EQUIVALENT

JI9026-13-A

FIGURE 2-9. DATA TRANSFER LINE DRIVER/RECEIVER COMBINATION



2.4.1 MFM Write Data

This pair of signals defines the transitions (bits) to be written on the disk. + MFM WRITE DATA going more positive
than -MFM WRITE DATA will cause a flux reversal on the track under the selected head providing WRITE GATE
is active. This signal must be driven to an Inactive state (+ MFM WRITE DATA more negative than -MFM WRITE
DATA) by the host system when in the read mode. Figure 2-10 shows the timing for MFM WRITE DATA.

— DRIVE SELECT ——[

— HEAD SELECT _—-l

B“Ms:;’l b +| | s0nsecTYP

+ MFM VALTlg -
READ DA BITCELL . ' > 35 usec MAX
-.l l‘ =200 nsec TYP l' g
—~WRITE GATE | = sec MIN
400 naec MAX | |=- :
EM +{ |« 50nsec MIN 1o 150 nsec MAX

+ ]
WRITE DATA
(PRE-COMP =

12 nsec SINGLE LEVEL) 200nsec x 01% = |-

1028158

FIGURE 2-10. MFM READ/WRITE DATA TIMING

2.4.2 MFM Read Data

The data recovered by reading a pre-recorded track are transmitted to the host system via the differential pair of
MFM READ DATA lines. This transition of the + MFM READ DATA line going more positive than -MFM READ
DATA lines represents a flux reversal on the track of the selected head while WRITE GATE is inactive. See figure
2-10.

2.5 SELECT STATUS

A status line is provided at the J6/P6 connector to inform the host system of the selection status of the drive.
The DRIVE SELECT line is driven by a TTL open collector driver as shown in figure 2-8. This signal will go active
only when the drive is programmed as drive X (X = 1, 2, 3, or 4) by proper placement of the shorting plug in the

vicinity of J5, and DRIVE SELECT X line at J5/P5 is activated by the host system. See figure 2-4 for the jumper
location. :

2.6 GENERAL TIMING REQUIREMENTS

The timing diagram shown in figure 2-11 illustrates the necessary saquence of events (with associated timing restric-
tions) for the proper operation of the drive.

Note that a recalibrate to track 00 sequence is initiated at every dc power-on. For this auto-recall sequence to func-
tion, the following conditions must be met:

a. The STEP input at J5/P5 is held active.

b. The spindle is spinning at its regular speed.
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W FIGURE 2-11. GENERAL CONTROL TIMING REQUIREMENT

2.7 POWER INTERFACE

These drives require only dc power for operation.

The dc power to a 706/712 drive is via connector J1/P1 located on the solder side of the PCB. The two dc
voltages and their specifications, along with the J1/P1 pin designations are shown in table 2-2.

Power from the +5 and + 12V supplies may be applied in any order. However, the + 5V power must be asserted
within 20 seconds of the + 12V power-on application.

Y TABLE 2-2. DC REQUIREMENTS

PS PIN DC VOLTAGE TOLERANCE CURRENT MAX RIPPLE (P TO P)

} 12V =06V DC .75 A TYPICAL 500 mV MAX

+1.2 V STARTING® 3.9 A STARTING® ALLOWABLE
2 +12 V RETURN
3 +5V RETURN

. 1.8 A TYPICAL
4 +5V =0.25V DC 24 A MAX 50 mV MAX ALLOWABLE
*10 SEC MAX.

2.8 FRAME GROUNDING

39252 10-A

These drives require ac grounding of the baseplate. This grounding is accomplished in either of two ways:

b.

The dc voltage returns (+12 V and +5 V) are tied to the ac ground at the power supply.

A separate ground wire (#18 AWG or larger) is attached to a grounding lug on the baseplate in the
vicinity of the interface connectors.

2-9/ 2-10 (blank)



SECTION 11l
PHYSICAL INTERFACE

3.1 INTRODUCTION

J1, provides the dc power; the second connector, J5, provides the control signals for the drive; and the third con-

The electrical interface between a 706/712 drive and the host system is via three connectors. The first connector, I
nector, J6, provides for the radial connection of the read/write signals.
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