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Accessing of the registers is accomplished by a combination of
active levels on DRIVE SELECT, RD, or WR, and register address
lines Al and A0, as shown in Table 9. The Command and Target

Address Registers can only receive information and the Status

and Current Address Registers can only transmit information.

TABLE 9 - Register Selection

Al A0 WR RD Selected Register
0 0 1 0 Status Register
0 0 0 1 Command Register
0 1 1 0 Current Address-Upper Byte
0 1.: 0 1 Target Address-Upper Byte
1 0 1 0 Current Address—Lower Byte
] 0 0 1 Target Address-Lower Byte

10.7 COMMANDS

Seven Control Commands are used. All are single byte
commands and are listed in Table 10.

TABLE 10 - Command Summary

BITS
Command 7 6 5 4 3 2 1 0
SEQUENCE UP o 0 0 0 o0 0 o0 1
SEQUENCE DOWN 0O 0 0 O ©o o0 1 0O
RESTORE o 0 60 0 o0 o0 1 1
SEEK 0 0 0 0 0 1 0 0
FAULT RESET 0 0 0 0 0 1 0 1
READ DRIVE ID 0o 0 0 ! o0 0 0 O

READ BYTES PER
SECTOR

o
o
(=]
-
o
o

f=}
-
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SEQUENCE UP

The SEQUENCE UP Command causes the disc drive
spindle motor to power up. The rotational speed
of the disc is monitored, and after the drive is
up to speed, a position signal calibration is
performed (except for the 1070) and the heads are
positioned to cylinder zero. The drive will
present BUSY status while the SEQUENCE UP is in
process. CYLINDER ZERO, SEEK COMPLETE and READY
status is set at the successful completion of this
command. WRITE PROTECT and DRIVE FAULT are set if
the SEQUENCE UP was unsuccessful. The drive will
also sequence up as described with a RESTORE
command.

SEQUENRCE DOWN

The SEQUENCE DOWN command causes the heads to be
positioned to the landing zone and the spindle
motor is braked to a stop. WRITE PROTECT status
will be set at the completion of this command.

The RESTORE command causes the drive carriage to
be repositioned to cylinder zero. The drive
RESTORES automatically on SEQUENCE UP, or when a
SEEK FAULT is detected. Upon failure of the

'RESTORE command, the heads will be positioned to

the landing zone area and DRIVE FAULT status will
be set. If the drive is not sequenced up, the
restore command will result in the drive
sequencing up and drive carriage positioned to
cylinder zero.

SEEK

The SEEK command uses the contents of the Target
Address Registers for desired cylinder address
information. Upon receipt of this command, the
drive will go NOT READY and BUSY while moving the
carriage to the desired cylinder. When this is
complete, the drive will again become READY and
SEEK COMPLETE status will be posted. Upon failure
of the SEEK command, the drive will RESTORE to
cylinder zero and present READY, CYLINDER ZERO and

SEEK FAULT status.
FAULT RESET

The FAULT RESET command clears both fault
condition flip-flops (SEEK FAULT and DRIVE FAULT).
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ID:Code (HEX)

00

01

02

03

04

05

06

07

08-0F

10

11

12

13

14

15

16-1F

© 20-FF
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READ ID

This command sets the Drive ID code in the Current
Address Register. READY status will be reset to the
not ready state. In order to bring the drive to the
READY state a SEQUENCE UP or RESTORE command must be
executed. Thus, the Current Address Register contains
the valid current cylinder address if the drive is
READY and last requested parameter information if not
READY. The drive ID assignment is shown in Table ll.

TABLE 11 - Drive ID Assigmment

Drive Designation

Invalid
DISKOS 3350-01 or -10 (20, 160 bytes/track)
DISKOS 3350-01 (19,960 bytes/track)
DISKOS 3450 (12,960 bytes/track)
DISKOS 3450 (13,440 bytes/track)
DISKOS 7050 (13,440 bytes/track)
. DISKOS 6650
DISKOS 15450
Reserved
Reserved
DISKOS 1070-1
CD800S5
Cp8o10
. Reserved g
DISKOS 1070-2
Reserved

Reserved

10-29
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READ BYTES PER SECTOR

This command reports the bytes per sector selected by
the switches mounted on the drive. The sector size is
reported in the Current Address Registers.

Upon the receipt of this command the drive will become
not READY and remain in the not READY state until a

Sequence Up or Restore command is received and
executed.

10-30
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10.8 REGISTER BIT DEFINITIONS

TABLE 12 - Address Register Bit Definition

Data Bus Bit 7 6 3 4 3 2 1 0

Current Address Reg.

Upper Byte 0 0 0 0 0 Cio C9 Cg
Current Address Reg. ' :

Lower Byte C? Cg Cs5 C; C3 Cr C Cp
Target Address Reg.

Upper Byte 0 0 0 0 0 Cio €9 Cg
Target Address Reg. .

Lower Byte C7 Cg Cs5 €4 €3 C2 C; Cp

where for cylinder address

4

Cip C9g Cg C7; Cg Cs C4 C3 Cp C

Cylinder 000 0 0 0 0 0 0 0 0 0 0
Cylinder 001 0 0 0 0 0 0 0 0 0 0
Cylinder 1123 1 0 0 0 1 1 0 0 0 1

and for sector length ;

Sector Length 000 o © 0o o0 ©0 0 ©0 0 0 0
Sector Length 001 0o 0 0 0 0 0 0 0o o 0
Sector Length 1,316 1 0 1 0 1 0 1 0 0 0

10=-31
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TABLE 13 - Status Register Bit Definition

Bit Name Description
0 READY The drive is up to speed, servo system is

locked onto a servo track, and the unit is in
a state to read, write, or seek.

1 SEEK This bit is set when seek operation is
' COMPLETE completed. This status is invalid while BUSY
is active.

2 SEEK A fault was detected during a seek
FAULT operation. This status is invalid while BUSY
is active. ’

3 CYLINDER Access arm is set to Cylinder 0. This status
ZERO is invalid while BUSY is active.
4 RUSY Drive is in process of executing a command.
5 DRIVE A fault was detected during a write
FAULT operation or a drive unsafe condition was
detected.
6 WRITE The hcad selected is write protected.

'PROTECT VWrite protection is set by switches in the
drive or when the drive is not sequenced up.

7 COMMAND Control or Register Load command received
REJECT while drive is not ready, or improper command
received. This status is invalid while BUSY
is active.
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S. 1/0 Cable Commestors

a. M"A" Cable

Description Berg P/N Spectra-Strip P/N
Connector (60 pin) 65043-007
Contact, insert 48048

Flat cable (twisted
pair), 30 pair,

28AWG 3CT-6028-7B-05-100

b. "A" Cable Mating Connector on Drive or Controller

Description AMP P/N
60 pin right angle
header . 3-86479-4

60 pin vertical
header 3-87227-0

c. "B" Cable

Description 3M P/N
Connector (26 pin) 3399-3000
Connector pull tab 3490-2

Flat cable {26 conductor)
with ground plane and
drain wire.

d. "B" Cable Mating Receptacle on Drive or Controller

Description AMP P/N
26 pin right angle ' 1-86479-0
header

26 pin vertical
header 1-87227-3
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6. 1/0 Cable Characteristic
a. A" Cable

Type: 30 twisted pair, flat cable
Twists per inch: 2
Impedance: 100 + 10 ohms

) Wire size: 28 AWG, 7 strands
Propagation time: 1.6 to 1.8 ns/ft.
Maximum cable length: 100 ft. cumulative
Voltage rating: 300 volts rms

b. "B" Cable (With Ground Plane)

Type: 26 conductor, flat cable with ground plane and drain
vire.

Impedance: 65 ohms (3M P/N 3476-26)

Wire size: 28 AWG, 7 strands

Propagation time: 1.5 to 1.8 ns/ft.

Maximum cabhle length: 50 ft.

Voltage rating: 300 volt rms

c. "B" Cable
Type: Twinax
Impedance: 160 + 16 ohms
Wire Size: 30 AWG, 7 strands
Diameter over outer insulator: 0.620" maximum
Propagation velocity: 702 minimum
Maximum cable length: 50 ft.
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"A" CABLE

Function

Unit Select Tag
Unit Select 20
_ Unit Select 21
Unit Select 22
Unit Select 23

Ls PN

JGB
Tag
Tag
Bit
Rit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Open Cable Detector

Index

Sector

Fault

Seek Error

On Cylinder

Unit Ready

Unused (always 0)

Write Protected

Power Sequence Pick

Power Sequence Hold

Unused ]
Spare {Optiomal Bus Bit 10)

VOOV LN ~O W -

60 position, 28 AWG, 30 twisted pair
straight flat cables
maximum length - 100 ft.

Figure &4 - Tag Bus I1/0 Interface

Connector Pins

Low High
43 44
45 46
47 48
51 52
53 54
1 2
3 4
5 6
7 8
9 10
11 12
1 14
15 16
17 18
19 20
21 22
2 24
25 26
27 28
35 3¢
49 50
29 30
31 32
33 34
37 38
39 40
55 56
57
58
41 42
59 60

December 7, 1981

Connector Pin

Layout
2 1*
4 3
6 5
8 7
10 9
12 11
14 13
16 15
18 17
20 19
22 21
24 23
26 25
28 27
30 29
32 31
34 33
36 35
38 37
40 39
42 41
44 43
46 45
48 47
50 49
52 51
54 53
56 55
58, 57
60 59

* Triangle Mark



Bus

Bit
Bit
Bit
Bit
Bit
Bit

)
Bit
Bit
Bit

Bit

Optional
Bit 10

g

9

Tag 1
Cylinder

Address

20

21

22
23
24
25
26
27
28
29

210

8" Field Service Manual

Tag 2
Head

20
21
22
Unused
Unused
Unused
Unused
Unused
Unused

Unused

Unused

11-5
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Tag 3
Control

Select

Write Gate

Read Case

Unused (Servo Offset Plus)

Unused (Servo Offset Minus)
Fault Clear

Unused

Return to Track Zero (RTZ)

Unused

Unused

Unused

Unused

Figure 5 - Tag Bus Decode
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"B" CABLE
Function Connector Pins Connector
- Low High Pin Llayout
Write Data 15 14 2 1%
Ground ' 13 4 3
Write Clock 11 12 6 5
Ground 10 8 7
Servo Clock 3 2 1 °
Ground 1 12 11
Read Data ' 5 6 14 13
Ground 4 16 15
Read Clock 9 8 18 17
Ground 7 20 19
- Seek End 1¢ 20 22 21
Unit Selected 18 17 24 23
Ground 16 26 25
Index 23 22
Ground 2]
Index 25 26
Ground 24

26 conductor flat cable,
maximum length - 50 ft.
* Triangle mark

Figure 6 - "B" Cable Interface

11-6



8" Field Service Manual December 7, 1981

11.3 INTERFACE SIGNAL DESCRIPTIONS

This section gives functional descriptions for the signals on the "A" and
"B" interface connectors. Details on how to transmit and receive these
signals are given in Section 11.4.

Address and control information is transferred to the drive on 2
10-bit bus, with three tag lines defining the type of information on

the bus. Unit selection is provided by four binary coded lines gated
into the drive by a Unit Select tag. Major status conditions of the
selected drive, as well as index and sector marks, are returned to

the controller on seven lines.

Data and clock signals between the drive and controller require five
lines. These lines are associated with a physical drive using a
radial connection between the drive and controller. Two additional
~lines in this cable supply an interrupt signal (Seek End) and an
indication of selection (Unit Selected). See Figures 4, 5, and 6.

1. Bus Bits 0 to 9

The 10 bus lines are used to transmit cylinder address, head
address, or control functions from the controller to the drive.
Bit 0 is the least significant digit and bit 9 is the most
significant digit.

a. Optional Bus Bit 10

This bus line is used to transmit cylinder address bit 10

(binary 1024) via the normally spare pair in the "A" Cable
' (pins 59 and 60). This may be enabled on the 6650 SMD,

15450 SMD, and the SMD Adapter attached to a 6650 or 15450

by moving the shorting jumper from position W20 to position
w2l.

2. Tag 1 (Cylinder Address)

The 10 bus lines are used to carry the cylinder address to the
drive. Since the drive is a direct addressing device, the
controller need only place the new address on the lines and
strobe the lines with Tag 1 (see Figure 7). The drive must be
On Cylinder before Tag 1 is sent. The bus lines should be
stable throughout the tag time.

3. Tag 2 (Head Select)

This signal is the head address that will be selected by the
bits present on the bus lines when Tag 2 is true.

In the DISKOS 3450 and 7050 , only bus bits 0, 1,
and 2 are used; all other bus bits are ignored.

11-7
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Tag 3 (Control Select)
This signal acts as an enable and must be true for the entire
control operation.
a. Bit O (Write Gate)
The Write Gate line enables the write driver (Figure 5).
See Figure 10 for typical Write Gate timing requirements.
NOTE: Write Gate to Read Gate timing is 14 microseconds

instead of the 10 microseconds required by the
standard SMD specification.

b. Bit 1 (Read Gate)

Enabling of Read Gate (Figure 5) enables digital read data
on the transmission lines. The leading edge of Read Gate
triggers the read chain to synchronize on an all zeros

pattern. (See Figures 8 and 9 for typical Read Gate
timing.)

NOTE: Write Gate to Read Gate timing is 14 microseconds
(Figure 9) instead of the 10 microseconds fequired by the
standard SMD specification.

c. Bit 2 (Servo Offset Plus)
In all drives using the SMD Adapter this function is not
supported and no response will occur if this operation is
attempted.

d. Bit 3 (Servo Offset Minus)
In all drives using the SMD Adapter, this function is not

supported and no response will occur if this operation is
attempted.
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Bit 4 (Fault Clear)

A pulse, 250 nanoseconds minimum, sent to the drive will
clear the fault status, The fault status may recur if the
fault condition still exists.

Bit 5 (AM Enable)

Not supported by this interface. No response will occur at
the drive if this operation is attempted.

Bit 6 (RTZ)

A pulse, 250 nanoseconds minimum, 10 milliseconds maximum,
sent to the drive will cause the actuator to move to track
zero, reset the head address to head zero, and clear Seek
Error.

This motion is significantly longer than a normal seek to
track zero and should be used for recalibration anly, not
data acquisition.

Bit 7 (Data Strobe Early)

Not supported by this interface. No response will occur at
the drive if this operation is attempted.

Bit 8 (Data Strobe Late) !

Not supported by this interface. No response will occur at
the drive if this operation is attempted.

Bit 9 (Release)

Not supported by this interface. No response will occur at
the drive if this operation is attempted.
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Unit Select Tag

This tag is used to select the drive defined by this Unit Select
1, 2, 4, and 8 lines. The drive is selected at the leading edge
of the tag and responds with Unit Selected within 200
nanoseconds. The drive address on the Unit Select lines must be
stable 200 nanoseconds before the leading edge of the tag.

—ed-g-e—&f—-e-h-e—-e-e-g-——Buﬁ In all drlves usmg the SMD Adapter the

Unit Select lines must remain stable throughout the time that
the drive is selected.

In all drives, the Unit Select Tag must remain stable throughout
the time the drive is to be selected. For timing information,
see Figure 11.

Unit Select 1, 2, &4, and 8

These four lines are binary-coded to select one of 16 logical
drive addresses. The address placed on the Unit Select lines is
compared by each drive against the logical address assigned.
When the Unit Select tag rises, the drive which compared equal
becomes selected. Care must be taken so that each physical
drive is strapped for different logical addresses. Timing of
these lines is described in this Unit Select Tag description.

An eight-switch dip pack is used for prea551gn1ng a drive
logical address at installation time or any time after (only
four switches are used for drive addressing).

Individual Lines
a. Sector

The sector mark is derived from the servo track. Timing
integrity is maintained throughout seek operations (see
Figure 10). The number of sectors per revolution,nna
therefore sector size, is switch selectable and is derived
using a byte counter. Refev to the INSTALLATION
Section feor :'“l‘hc nformoation on 2w Teh ;eﬂ'lnsh

The microprocessor sets sector size during 1n1t1a11zatlon'
after setting the switches, power must be removed from the
drive and then restored to cause the newly selected sector
size to be established at the drive.

449_41n
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Fault

When the fault line is true, a fsult condition exists at the
drive. The following types of faults may be detected by the

drive:

Write Fault (Write Gate with Write Protect).

Write Off Cylinder (Write Gate without On Cylinder).
Multiple Heads Selected.

No transitions during write (MFM format).

Write Gate without write current at the head. .
Write current at the head without Write Cate.

Write when servo is off-track.

Write during a Servo Offset operation.

Write Gate and Read Gate occurring simultaneously.
Read Gate while not On Cylinder.

Unable to Restore {(RTZ) drive.

A fault condition will immediately inhibit writing.
This line may be cleared by Fault Clear, oY Restore (RTZ).
Seek Error

When the Seek Error line is true, a seek error has occurred.
The error may be cleared by RTZ. Seek Errer indicates that
the drive was unable to complete a2 seek. When this condition
is detected, the drive automatically returns.the heads to
cylinder zero,

Note: For 3450'5, if the seek address is greater <hemS5&68
“£23trexedectmat—or—for—2650ls—and 3450l a—if—it—iv—aneaten
than 525 (20D hexadecimal); or for 70%80's, if it is greater
thanie4® (4} hexadecimal): Seek Error will go true within 450
microseconds (not the 100 nanoseconds in the standard SMD
specification),

On Cylinder

On Cylinder status indicates that the servo has positioned the
heads over a track. The status is cleared with either a seek
or RTZ operation.

Index

The Index signal occurs once per revolution, and its leading
edge is considered the leading edge of Sector Zero, tvpically
a 2 byte wide pulse (see Figure 10). Timing integrity is
maintained throughout seek operations.

Unit Ready
Unit Ready true indicates that the drive is up to speed. The

heads are positioned over the recording surface, and no fault
condition exists.
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Open Cable Detector

The Open Cable detect circuit (see Figure 3) disables the
interface when the "A" Cable is disconnected.

This signal gates the desired drive number into the compare
circuitry.

Address Mark Found

Address Mark Found is not supported by this interface. This
line will always be false.

Unit Selected

When the four Unit Select bit lines compare with the setting
of the Unit Select switches on the adapter, and the Unit
Select Tag is received, the Unit Selected line becomes true
and is transmitted to the controller on the "B'" cable (see
Figure 11). Multiple Units Selected responses on a
daisy-chained system indicate duplicate switch settings may
have been used.

Write Protected

Setting the Write Protect switch on the drive's main board
will inhibit writing and signal Write Protected. Attempting
to write while protected will cause a Fault to be issued.

Seek End

Seek End is the OR comhination of On Cylinder or Seek Error
indicating that a seek operation has terminated (see Figure 7
for timing).

Power Sequencing

Power Sequencing is not supported by this drive. Pick and
hold are interconnected to represent a Sequenced Up drive at
all times.

Boing—the—3350-5MB—6650—5MBT—or 15456 SMB—drTves\ Both Pick

and Hold lines must be held to ground potential for drive
operation. If either line is open or at +1.4 volts or
greater, the drive will sequence down (move the heads to the
landing 2one and stop its spincdle motor) and remain sequenced
down until both lines are at ground potential. When this
occurs, it will sequence up and become Ready when at speed.

Busy

The Busy indication is not supported by this drive.
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Data and Clock Lines (Figure 12)

a,

Write Data

This line carries NRZ data which is to be recorded on the disc.

Servo Clock

The Servo Clock is a phase-locked clock generated from the
servo track (Figure 12). 1t is used to serialize write data.
Servo Clock is available at all times (not gated with unit
select) that the drive is Ready. '

Read Data )

This line transmits the recovered data in NRZ form (see Figure
12).

Read Clock

The Read Clock defines the beginning of a data cell. It is an
internally derived clock signal and is synchronous with the
recovered data as shown in Figure 12. Read Clock is in phase
sync with Read Data within 8 microseconds after the leading
edge of Read Gate.

Write Clock

This line transmits the Write Clock signal from the
controller, which must be synchronized with the NRZ data as
shown in Figure 12. The Write Clock is the Servo Clock
retransmitted to the drive during a write operation. The
Write Clock need not be transmitted continuously, but must be
transmitted at Jeast 250 nanoseconds prior to Write Gate.
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This section, through tables and figures, sets forth the details that need
to be observed, in order to properly transmit and receive the interface
signals listed in Section 11.2 and described in Section 11.3.

*

E—‘_‘All input and output signals are digital, us)ing SMD standard

transmitters and receivers to provide a terminated, balanced,
transmission system for specified cable lengths and/or normal
electrical environment.

The "A" cable is a twisted pair flat cable.
ribbon cable with ground plane and drain wire.

The "B" cable is a flat
Twisted pair or

ground plane shielding, or both, are used to minimize-cross talk and

to reduce inductive coupling.

1. Terminated and Balanced Transmission System

Transmitters and receivers of the SMD standard types 75110A and
75108 or equivalent are used to provide a terminated and
balanced transmission system (see Figure 1).

wva i

—— e ——— —— SIGNAL B 470 OHMS [ — = — — — — ]
DRIVER 1Y o

SlG:lAL ] > ) > ] I
l . \ RY 1 .
-+ | Z 3’ ’ nooaus: ::::);L.smNAL

f—_'L ! é » ¥ ) ! 82 8 o |

1] i i { OHMS® onms [ )

1

I___.._.._-_._..._J —_ ; l._ ______ .

TRANSMITTER .= ! [ = = RECEIVER
L 75110A _SIS0FT g - 75108
CONTROL " MAX CONTROL
>-3v
TRANSMITTER INPUT
SIGNAL A OV
l E E !
ov. 10 TO 35ns (10% TO 90% LEVEL)
Y OUTPUT 1.21 V MAX
SONAL B 07 Z OUTPUT (o_szsv MIN
IGNAL B -0.715V
3
>+3V RECEIVER OUTPUT
SIGNAL C OV
Terminator resistors are on drive or adapter logic card or controller. .

These signals must be star cabled.

Figure 1 - Typical Read/Write Data and Clock

Transmitter and Receiver
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Line Transmitter Characteristics

The SMD standard line transmitters (Figure 2) are compatible
with the line receivers described in the next section.

Output Signal Levels

Data Signals (see Figure 2)
Control Signals (see Figure 3)

Output Line Polarity

Control Signals: On the "A" cable, the transmitters
(Figure 3) are connected to the I/0 line so that the
output, labeled Z, corresponds to the odd numbered pin of
the cable connector; the output in turn connects to the
receiver pin labeled B, except for the Unit Selected line,
which is connected in the opposite manner.

When transmitter and receiver are connected in this manner,
a logical 1 into the transmitter produces 8 logical 1 out
of the receiver, except for the Unit Selected line where a
logical 1 into the transmitter produces a logical 0 out of
the receiver,

Input Amplifier (Receiver) Characteristics

The drive's input amplifier (Figure 3) is SMD-standard
compatible with the line transmitter described in the previous
section.

Receiver Propagation Delay

The receiver propagation delay is typically 17 nanoseconds
in the direction of the logical 1, and 17 nanoseconds in
the direction of the logical 0.

Receiver Input Polarity

Control Signals: The Input (labeled "B'") of the receiver
(Figure 3) is connected to the odd numbered of the pair in
the cable and in turn connected to the transmitter pin

labeled Z.

Data Signals - See Figure 1.
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A
LOGIC
g 2l

w

INHIBIT

]

INHIBIT

kN

INHIBIT

ey
o

o

>

o
@

TRANSMITTER 75110A

TRANSMITTER LOGIC INPUT O

NOMINAL OUTPUT Z OV

NOMINAL OUTPUT Y

RECEIVER QUTPUT OV

December 7, 1981

3 56 56
OHMS® | OHMS®

=+

56 56
OHMS*® { OHMS®

— 0.21 MIN,
| 0.42 MAX.

k|

/N

10 to 35ns

SN

Terminating resistors are required on all "A" cable transmitters.
Transmitters in the drive are terminated by the terminator assembly.
Refer to the terminator paragraph (Section {T.Q).

Figure 2 - Control Line Transmitter
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LINE RECEIVER}

OPEN CABLE
DETECT

PIN 28 A
)
PIN 27 B -]

OPEN CABLE DETECTED

UNIT SELECTED

- * 5V
LINE RECEIWER
75108
————— e —
amonms| L, [ i
NN
T apormes] | :)>o——- 14
— }
56 58 51 |
OHMS® OHMS® 6l :
1%
5v 8 |

= 470 OHMS 4, | : lo
- ’ !

Terminating Resistors are located:
A. On logic board for "B" cable lines.
B. In a separate terminator assembly for the "A" cable.

Figure 3 - Control Line Receiver
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11.5 INTERFACE TIMING

This section discusses the timing requirements for the various
operations performed on the controller interface.

Tag 1 (Cyling i lMove to Track 100 i
nder &
,Tag 1 (Cylinde i

Seiect) — 1.0us TO 05ms

1o 2 s { ’k———l 1.0us min. -—-—Al_ ISelect Head 1
ag 2 (Hea ——7 !
Select) 1l 1
Tag 3 {Control ! ",l; 1t ﬂRTZ
Setec!) J | £ L ! ! ;
1 77 Tt
Bit 2 i ; 4 11 !
i 7 7 ' I T
t Iy !
) Bit 2° - - !
0.2us mun o &= 0.2us min i i :
git 2 ______J i L;; ' 4 J : l
1| i i |
|
Bt 2 —JI ! L«,( 4 :
g 1 [ 1
1 L 1
Bt 2¢ 1 { {# 4t +
L 1 I
Bit 20 ! 1 'y I 1 !
H ?7 T t
1
| : i
| |
Bll 2 _——J-,_r_L‘x
Rkt i
[ : | |
Bt 2 1 re ' i )
I RN
Bit 27 1 l_{; ]I
[
I e 1 by 250ns max
On Cy! and i1~ Nowe -2 & $ max.

L

Seek End : ! —L‘J

Zero Track Seek -—1 }\‘-—- Note 2

T Tag 1 (Cyhnger ﬂ
! Select) —
On Cyl and — [T Note !
Seek Ena ] l
) ﬁl k---Note 2

Note 1: 120 ns maximum for 3350 SMD, 6650 SMD, and 15450 SMD. See Note 2 for
all other drives.

Note 2: 450 ns from leading edge of Tag 1 for all drives using SMD Adapter.

On Cylinder and Seek End signals are identical unless a seek error occurs.
Seek error initiates a constant Seek End until RTZ clears the error.

Figure 7 - Tag and Bus Timing
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In the DISKOS 3350 §MD, 6650 SMD, and 15450 SMD, the switch

assignment is as folk

Switch 10N-1 (ON) sets the 20 bit (binary 1).
Switch 10N-2 closed YQN) sets the 2! bit (binary 2).
the 22 bit (binary 4).

Switch 10N-4 closed (ON) the 23 bit (binary 8).

Switch 10N-3 closed (O

]

[ Minimum

r__)\__\ Splic;e ——

1981

L 4 ¢ 4
Data ? ¥ J/ 2
Zeros 12 Bytes
Formats o 11 Bytes | Sync | Address | Zeros >< of zeros
¥ 4 rd

Data

~S—~L

L
—-91 [ 15us min. i
l 10ns min.

Head ' I
Select J

(Tag 2) |

Read
Gate
(81t 1)

(Tag 3)

|

Control

Select ___[ﬁj' 200ns min.
|

Read ¢ {

l vaiid Data ;

>

-7

..._...._.....T..._.__-P.__J..__.-

Data

Read Gate must be dropped prior to the write splice. Tt must be
reinitiated at least one bit after the write splice and with at least
10 bytes of zero bits remaining in the sync field. A 12 byte example
consists of one byte for write splice and 11 bytes for PLO sync.

Figure 8 - Typical Read Timing
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.

—> 68.0us max. E&—

If a read operation is to be performed after index or sector,
Read Gate must not occur later than €,0 us after the leading
edge of index or sector.

A. Typical Read Control Timing

Write Head Gap,

Sync Pattern,
Read Address and Data Field

e % N A
| i
; -%! 14us min. —
0.3us min. ——91 j— |

B. Typical Write Control Timing

Figure 9 - Control Timing
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— ——Note 1
index
|
|
|
! I
|
|
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Note 2 ~— A (o |
|
!
‘ |
Sector
Last Last l Sector l Sector
Sector — M- Sector _)i(-— 0 —T— 1
-1

Note 1: T OTes i s s T—FS L s
%mm&%—ﬁ%%%ﬁ%w
1.24 + 0.03 microseconds for 2050 and 3450 using SMD Adapter.
Note 2: & +—2 T 50 . : =6—6€ 3 3
—i D d OO~ ’

1.24 + 0.03 microseconds for 050 and 3450¢ASing SMD Adagter.
Figure 10 - Index and Sector Mark
Note: The sector pulse width is as shown in Figure 10 instead

of the 1.25-microsecond pulse spec1f1ed in the standard SMD
specifications.
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Figure 11 - Drive Select Timing
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at Drive

NRZ
Write

Note1  k—1—3) Note2 —>  k—

1 0 1 0 0

Data
at Drive

ko

> Notet £

Read
Clock
at Drive

NRZ Data
at Drive

Note 1:

Note 2:

Note 2

6:10 —) }%

— Notet [&——

L ’ - =Y

’
155 + 12 nanoseconds for 050 and 3450 using SMD Adapter;
AEe——ti-mamoseconds—Eor—1070—usine—SMDAdonter:

66——10—nenesesonds—fer—3350-MD—EE 0 SMB IS4 S O RB—ad—3355,
B 550154 50—sing SMDAdaptert

77.5 * 12 nanoseconds for 72050 and.3450 using SMD Adapter;
—3——trenosecomds—for—H70us g SMBAdepten
- :EE:CHEIS EUE 3356 s“ey E’E'se SHB,"'}"E‘M Iy " N
6501545 0—uetne D Adepiers
77 *+ 52 nancseconds for 7050 and 3450 using SMD Adapter;

~83—bbl-nanoseconds—for—100woing SMD Adapter.

Figure 12 - NRZ Data and Read Clock Timing
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Some hardware oriented constraints must be recognized when
designing a format. The following is a list of those format
parameters: :

Read Initialization Time

Between the deselection of one head and the selection of
another head, there is a 5 microsecond delay within the drive
due to circuit characteristics. The time from the initiation
of a head change until data can be read using the selected
head is 24 microseconds maximum (5 microseconds for head
selection, 10 microseconds for read amplifier stabilization,
and 9 microseconds for phase lock synchronization).

Write-To~Read Recovery Time

Assuming head selection is stahilized, the time before Read
Cate can be enabled after switching'Write Gate off is 10
microseconds, minimum,

Read-To-Write Recovery Time

Assuming head selection is stahi]ized,’the time from
dropping Read Gate to enabling Write Gate shall he 0.2
microsecond, minimum.

Beginning-of-Record Tolerance (see Figure 13)

This tolerance is provided to allow for write splice and
write-to-read recovery time for multisector operations.

This gap is 9 bvtes.
Read PLO Synchronization

The synchronization time needed to allow the phase-locked
oscillator to synchronize is 8 microseconds of zeros.

Sync Pattern

The sync pattern consists of "1" bits, indicating the
beginning of the address or data arez (one "1" hit is the
minimum required).

Write Driver Turnr On

The write driver turn on time is about 0.8 microsecend or

one byte time. This time has to be accounted for to know
where the splice areas are located.
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Write Format Procedure

Provision must be made to format the disc.a The following.

procedure is recommended: ‘A ,qase_,‘\e

b.

mat 15 shown n Flaﬂ\‘QE

Select desired drive, cylinder, head and sector.

The controller must provide a 5 microsecond minimum delav
between selecting a head and starting a search for the
leading edge of the sector pulse. This delav will ensure
that the drive will be ready to write when the leading edge
of the sector is detected.

Search for leading edge of desired sector.

Detect leading edge of selected sector and raise Write Gate.

Write all zeros for write recovery and PLO sync areas (20
bytes minimum).

Write a sync pattern, the address, and the address
checkword.

Write all zeros for write splice gap and PLO sync field (12
bytes minimum). }

Write a sync pattern, the data field, the two byte data
field checkword, and the five byte field of zeros (see
Figure 13). The data field should preferably bhe a worst

case pattern.

The end tolerance gap specified by the standard SMD
specification is not required by this drive. However, if
it is used, it is preferable to write zeros to the next
sector pulse.

If the next sector of the same track is to be formatted and
the head is not deselected, the Write Gate should be left
on., In this case, all zeros should be written until the
leading edge of the nekxt sector or index pulse.

11=-25%



Index / Sector

Fixed Sector index / Sector
N Identical Sectors

]
! .

v

f| ] \L
write PLO Address Write PLO Sync CRC EOR
Recovery Sync Splice Sync Pattern Data + Pad
14 Bytes 11 Bytes 8 Bytes 1 Byte 11 Byles 1 Byte 2 Bytes 1 Byte

” S
Pd -~
T1 g Se——a
P ~——
7 ——
1, == -
et T——a
/ . \.55\*
Synd l Flagansd:alus Upper Lower Head Sect CRC R
. or c
Pattern !Logical Unit Cylinder Cyiinder
T. =

i Time between leading edge of index/sector and read gate is
8 bytes. A splice point may exist within this area.

Example: What is data field length using 66 sectors?

Data Field = Jotal Bytes/Track

Number of Sectors/Track

(Sync Fields, Tolerance
Gaps, and Addresses)

= 20,160 - 49 = 256 Bytes/Sector
66

but DATA = 256 Bytes/Sector is a reasonable size

% Efficiency = 256 X 66 4

00 = 83.8%
20,160

* 20,160 usable bytes per track.

Note: Write Recovery is 14 bytes instead of 16 bytes and EOR Pad is 1 byte instead
of 8 bytes as suggested by the standard SMD specification.

Figure 13 - Sector Format
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3. Control Timing (Figure 8)

d.

Read

The control line associated with a read operation is the
Read Gate line,

The leading edge of Read Gate forces the phase locked
oscillator to synchronize on an all zeros pattern. Read
Gate also enables the output of the data separator onto the
1/0 lines. There may be invalid data transitions on these
lines during the synchronization period. Read Gate must be
dropped and raised again after going through a splice

area. Read Gate may be enabled 60 + 4 clock periods after
the leading edge of index or sector.

The sync pattern search may begin 48 servo clock per1ods
after the leading edge of Read Gate.

Head switching and read amplifier stabilization (see Figure
8) shows the latest acceptable time at which a head can be

selected in order to read the next successive sector using

the format shown in Figure 13.

Read Data and Read Clock may not have valid data until 8
microseconds after the leading edge of Read Gate, due to
phase lock synchronizing time.

There should be no splice area after Read Gate is raised.
Write Data Field

The control line associated with a write operation is Write
Gate. .

The sector address must always be read and verified prior
to writing the data field, except while formatting.

J
When writing the data field it must always be preceded by
writing the PLO sync field and sync pattern.

The controller must provide an interval delay of at least
two bit times (approximately 240 nanoseconds) between the
trailing edge of Read Gate and the leading edge of Write
Gate. This delay will allow for signal propagation
tolerances and prevent a possible overlap of Read and Write
Gates in the drive.

Writing the data field must always be follewed by writing
the checkword and at least an eight bit gap of zeros at the
end of the checkword.

During formatting, Write Gate is raised upon detecting
index or sector. During a record update, Write Gate is
raised within two byte times after the last bit of the
address.

11=27



