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CHAPTER 1 GENERAL

1.1

1.1.1

General Description
Introduction

This manual describes Fujitsu 8-inch rigid disk drive models, M2344k . These drives
contain non-removable disks in sealed modules. A rotary actuator using a closed
loop servo performs head positioning.

The drives can be mounted horizontally two drives wide in a 19-inch rack (with 3
pitch) or mounted vertically or on end in a system cabinet.

The drive uses conventional Winchester contact start/stop (CSS) type heads and
oxide media. Features of this technology are high performance, high reliability and
low cost.

The maximum unformatted storage capacity of the M2344K drive is 690.1 MB.

The drive utilizes a modified high speed version of the industry standard SMD
interface. Referred to as HSMD, the popular 2.5 MB/s transfer riite allows easy
integration with many existing system configurations.

Development time for controllers and software will be substantially reduced for
systems standardizing on the HSMD interface. Sector size is user selevtable from 1 to

128 sectors per track.

Only DC voltages of +24 V, +5 V and -12 V are required, providimg international
versatility. Total power consumption is approximately 170 W.
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1.1.2
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1-2

Features

High reliability

(a) Well proven Winchester-type technology contact-start/stop (CSS) heads and
media are used. The heads are returned to landing zone during spindle start
and stop functions.

(b) Each head arm has an LSI circuit to amplify the small signal read from the
disk, thereby reducing read errors by increasing the signal to noise ratio.

(¢)  The heads, media and positioning mechanism are provided with a closed-loop
air filtration system in a sealed disk enclosure (DE).

(d) The electrical components located in the DE are minimized to provide
increased reliability and repairability.

Maintenance free

No scheduled maintenance is required.

The use of a built-in DC spindle motor (no belt), completely sealed DE, plus highly
reliable PCAs eliminate the necessity for scheduled maintenance.

Additionally, no adjustment is required after exchanging PCAs. A “calibration
seek” operation is routinely performed at power-on. To facilitate maintenance, an
optional “Diagnostic Panel Unit” is available, providing the functions of seek
exerciser, unit status monitor and seek error logging.

Compact

This drive can be mounted two drives wide in a standard 19-inch rack. The weight of
the drive is approximately 39 pounds (17.7 kg).

Versatile mounting

These drives may be mounted horizontally or vertically (On-side).

Quiet

Low acoustical noise level and low vibration make these drives attractive for an
office environment.

Universal

Since this drive requires only DC voltages, only one model is required for domestic
and foreign applications.
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Specification

Functional Specifications

Table 1.1 Functional specification

Model

Item M2344K
(Untormted) 690.1 MB
Number of Cylinders 624
Tracks of Cylinder 27
Cylinder Capacity 1,105,920 bytes
Track Capacity 40,960 bytes
Number of Sectors 1 to 128 (selectable)
Average Rotational Latency 8.3 ms
Positioning Time

Track to Track 4 ms

Average 16 ms

Maximum 33 ms
Rotational speed 3,600 rpm +1 %
Transfer Rate 2.458 MB/s
Encoding method RLL (2/7)
Interface Data NRZ
Recording Density 20,766 BPI
E?::rl;(f::;toyuter zone) 849/1,045 TPI
Start/Stop time < 50/ < 40 sec.
Interface SMD (modified) (HSMD)
Dimension 8.5 in. (216 mm)x5.0 in. (127 mm)

Width x height X depth %15.0 in. (380 mm)
Weight Approx. 39 Ibs. (17.7 kg:
Mounting axis Horizontal, vertical or on end

41FH6817E-01A
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Figure 1.1 Positioning time profile

1.2.2 Physical Specifications

Table 1.2 Physical Specifications

Operating
Temperature 41°F to 104°F (5°C to 40°C)
Relative Humidity 20 % to 80 % (no condensation)
Temperature Variation <27°F/hr (15°C/hr) (no condensation)
Altitude 10,000 feet (3,000 m)
Vibration 0.2G sinusoidal max.

3 Hz to 60 Hz to 3 Hz

Sweep, 2 minutes/sweep, 30 sweeps
Shock 2.0G, 10 ms, half-sine pulse
Non-operating :
Temperature —40°F to 140°F (—40°C to 60°C)
Relative Humidity 5 % to 95 % (no condensation)
Altitude 40,000 feet (12,000 m)
Vibration 0.4G sinusoidal max.

3 Hz to 60 Hz to 3 Hz

Sweep, 2 minutes/sweep
Shock 15G, 10 ms—in storage or during

transportation
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1.2.3 DC Power
(1) DC power requirements

This drive requires +5 V, —12 V and +24 V DC voltage from the ¢:ptional power
supply or system power supply. Each load current required by the dr:ve is shown in

Table 1.3.
Table 1.3 DC power requirements
Load Current Load t ‘urrent
DC Voltage (Basic) (With dual port)
+5V+5% 35A 4. A
-12V 5% 35A 4.+ A
4.5 Arms (Effective, typical)
+24V +10 % 9.0 Ao-p (Maximum)
5.5 Arms (POWER ON; Effective typical)

The load currents of +5 V and —12 V DC will be stable regardless of operation
performed within the drive, however, the load current of +24 V DC will be varied
through a power up sequence, DC motor acceleration and/or seek operation.
DC voltages must be maintained within their tolerance during operat:on.
Note:
All DC return lines must be made electrically common at the pow::r supply when
using a power supply other than the unit supplied by Fujitiu. Failure to

commonize the returns will result in premature failure of the motor circuit.

The +24 V DC load current profile during power up sequence is st:own in Figure
1.2.
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(A)
10 4

9

8 7.7 Aop max (270 ms)

? Ready
. . v

6 5.5A effective, typical

(sec)

Note:

Start up timing is delayed according to the setting of SW5 on the main PCA. See
Subsection 2.6.9 for details.

Figure 1.2 +24 V DC load current on power up sequence

The +24 V DC load current profile during the repeated acceleration/inertia modes
of DC motor and/or seck operation after Ready status is shown in Figure 1.3.

(A)
5 -
4]
oc woror - TN
load
current 2
(typical)
ve 1 | acceleration|inertia acceleration inertia
0 r v e —
5- a) 10 ms/div
Seek 41
load 3 256 track-seek
current
(typical) 2
1
0 v ' v
10 ms/div
10 - (A)
9 9 Aop max
8
7 1
Total 6 1
load
current 5 A
{max)
4
3
2
1
0
10 ms/div

Figure 1.3 Total +24 V DC load current (Ready)
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1.2.4 High frequency noise specification
When DC power is supplied to the drive from a customer powei supply with

switching type regulation, the high frequency noise caused by the switching regulator
should be specified as follows.

(1) High frequency noise definition
It is defined that the high frequency noise is caused by a switching trarsient on basic

voltage within the switching type regulator of the power supply unii as shown in
Figure 1.4.

Basic Voltage Waveform ‘
—‘—— b Vap-p

Note:

A noise is defined as the higher spike, V5, and V.,
Figure 1.4 High frequency noise
(2) Measurement procedure

A noise level should be measured on terminals of the power supply as shown in
Figure 1.5.
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Zo: 5082 Coaxial Cables

50 £2 Line Terminators
Connected Ground

+5 vVDC 1
LTN
= ,
+5 VRTN 7
-12VvDC ” ‘ LTN
~12 VRTN 0.014F )
(Ceramic Capacitors) Oscilloscope
+24 vDC
+24 VRTN (Differential Mode)
FG
P Note) The connected ground
ower Supply should be as short as
possible.
= A\
M2344K

Figure 1.5 Measurement procedure

(3) Noise specification

1-8

a. Noise between each DC output and return terminals.
Vni: 0.1V, max.

b. Noise between each terminal (DC output and return) and Frame Ground (FG).
Vn2: 1.0 V max.

c. This specification is not applied on an external line noise definition.
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1.2.5

(1

)

(3)

(4)

)

Reliability
MTBF
The MTBEF is defined as follows:

Operating Time (hours)

MTBF = p ;
The number of Equipment Failures

The MTBF shall exceed 35,000 hours when estimated by drives each having
statistically significant operating hours (more than 6,000 hours). Operating hours
means total power-on hours without any maintenance time. Equipment Failures are
defined as any stoppage or substandard performance of the equipment which
necessitates repairs, replacements or re-adjustments on an unscbeduled basis,
excluding those caused by operator error, cable failure or other malfunction not
caused by the equipment.

MTTR

MTTR is the average time a well-trained service mechanic should take to diagnose
and repair the trouble. This drive is designed for an MTTR of 30 minutes or less.

Preventive maintenance time

No scheduled maintenance is required.

Service life

This drive is designed to provide a useful life of at least five (5) years before factory
refurbishment is required.

Data security

Data integrity is assured in the event of a power failure except on sectors where a
write operation was being performed.
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1.2.6

1

@

1.2.7

(1)

1-10

Error Rate
The following error rates assume that this drive is being operated within
specification. Errors caused by known media defects or equipment failures are
excluded.
Read errors
Prior to determination of a read error rate, the data shall have been verified as
written correctly and all media defects flagged.
(a) Recoverable error rate
A recoverable read error is one which can be read correctly within sixteen
retries when reading on track, and should not exceed ten per 10" bits
transferred.
(b)  Unrecoverable error rate
An unrecoverable read error is one which cannot be read correctly within
sixteen retries and should not exceed ten per 10' bits transferred.
Positioning error rate
The positioning error which can be corrected within one retry should not exceed ten
per 108 seeks.
Media defects
A media defect is defined as a repeative read error that occurs on a properly
adjusted drive within specific operating conditions.
Media defect characteristics

(a) The maximum number of defects per drive is as follows:

M2344K 690.1 MB: 700
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4)

(b)  The maximum number of defective tracks per drive is as follows:

M2344K 690.1 MB: 45
A defective track is defined as a track having any of the followinu:

(@ Two to four defects
(@ Defective logging area

Note:

No track shall have more than four defects.

Media defect free areas are defined as follows:

(@ Cylinder 0, Head 0 through 2
(@ Any error in logging area to extent defined in the Media Defect List

Media defect information
The drive will have a media defect list which will list the following information.

() Cylinder Address

(@ Head Address

(® Position (bytes from Index *1 byte)
(@ Length (bits =1 bit)

The above information will be listed by hexadecimal code. The maximum media
defect length at a defect is 64 bytes (512 bits).

Media defect format

The drive will be formatted at the factory with a standard Media Defe-t Format. The
format is a hard-sectored format and is included in the first 56 byter following the
Index signal, as shown in Figure 1.6 Format 1. The format rules are as follows:

(M A track which has more than one defect is defined and flagged as a defective
track. The first four media defects are logged.

@ If the beginning of a defect is located between Byte 10 to Byte 55 (HAI) after
Index, 60 bytes of zeros are added to gap 1 (90 bytes total). In this case, if any
part of a defect is located between Byte 70 and Byte 115 (HAI), the track is
flagged as defective. Refer to Figure 1.7 Format 2.

@ If the track is defined as a defective track according to above-mi:ntioned Rules

(@ or (@), the high order bit of the first cylinder address byte is set to 1.
Remaining information may or may not be valid.
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Index

Byte 0

Bytes

HOME ADDRESS 1 (HA1}

HOME ADDRESS 2 (HA2)

[
’7 DEFECTS
A
10 2930 3132 33 34 3% 39 40 4344 47 48 51 5253 5556 5850 7879 101 102 104
18T 2ND 3RD aTH
Z2EROS SYNC CYL HD |ZEI TB [ZEROS{ AM ZEROS DATA ZEROS
4‘9"9& POS { LEN | POS | LEN | POS | LEN | POS | LEN lF?‘; FIELD

(30) 2) 2 |lojlojlale|l@a|le|laflal@a{a|oula] o (20) (23 (]
Gap 1 } Joam2 Gop 3 Gap 4

~

DATA FIELD REPEATED
(238)

High order bit of 1 L
indicates Detective: Track

HARD SECTORED FORMAT

SOFT SECTORED FORMAT

(568)

NORMAL LOGGING AREA

{498}

(1058)

Notes:

1. Position (POS) of defect is in bytes after Index *+1 byte.

2. Length (LEN) of defect is in bits +1 bit.

3. Unused defect locations are all zeros.

Figure 1.6 Media defect format 1
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Index

0 10 2930 6253 55 58 59 7879 101 104
ZEROS DATAFIELD pEROY AM ZEROS DATAFIELD |zeros]
(30) (23} {3) | {3) (20) {23) (3)
0 69 89 ¢0 112 115118 119 138 139, 161 164
ZEROS DATAFIELD  |zeRos| AM ZEROS GATA FIELD  |ZERCS]
190) (23) (3) [ (3 (20) (23} (3)

I‘—————— It a defect is within this area, the track is defective. —-—-—-—-1

Format 2
Index
0 29 30 5253 55 58 59 7879 101 104
ZEROS DATAFIELD  |zEROS|AM ZEROS DATA FIELD
(30) (23) (3) {3 {20} (23) (3)
0 29 30 52 53 55 56 115118119 138 161 164
ZEROS DATA FIELD  |ZERCS) ZEROS AM ZEROS CATA FIELD
(30} (23} (3 {60) (3) (20) 23) 3
I a defect is witnin this area,
Format 3 the track isi=factive.

Figure 1.7 Skip displaced format 2 and 3
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1.3 Configuration

1.3.1 Fundamental configuration

Figure 1.8 shows the fundamental configuration of the drive; Figure 1.9 shows the
block diagram.

PCA (Control circuit: SUB)

PCA (Control circuit: MAIN)

Disk Enclosure

Power Amplifier

Shock Mounts

Figure 1.8 Fundamental configuration
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Figure 1.9 Block diagram



1.3.2 Options

Table 1.4 Options (1/3)

‘ Specification
Item No. | Component name (Part Number) Remarks
1-1 Fan unit B03B-4880-E011A | 424 V DC, 0.5 A 127 mm (H) standard
1-2 Fan unit B03B-4880-E012A | 424 V DC, 0.5 A 154 mm (H) Drive
with dual channel option (E402A)
2-1 Power supply unit | B14L-5105-0178A | @ for 1 drive
#A2 | @ 100/115/120/220/240 VAC
® With connectors for feeding
power to fan units and
dual channel option
2-2 Power supply unit | B14L-5105-0187A | ® for 2 drives
#A1 | e 100/115/120/200/220/240 VAC
® With connectors for feeding
power to fan units and
dual channel option
3-1 Cable B660-1065-TO06A | Interface cable (A)
(Non-shielded) 60P flat cable
32 Cable B660-1065-TO08A | Interface cable (B)
(Non-shiclded) 26P flat cable
33 Cable B660-1865-T020A | Interface cable (A) for 2 drives
(Non-shielded) daisy chain
3-4 Cable B660-0620-T438A | interface cable (A)
(Shielded) 60P flat cable
3-5 Cable B660-0620-T436A | Interface cable (B)
(Shielded) 26P flat cable
3-6 Cable B660-0620-T439A | Interface cable (A) for 2 drives
(Shielded) daisy chain

1-16
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Table 1.4 Options (2/3)

Item No.

Component name

Specification
(Part Number)

Remarks

4-2

5-1

5-2

5-3

5-4

6-4
7-1

Panel unit

Diagnostic panel

Mounting tray

Mounting tray

Mounting tray

Mounting tray

Dual channel

Dual channel

Channel rail

Dual channel

| Power cable

(Non-Shielded)

B03B-4880-E501A

B03B-4880-E550A

B21L-1810-0001A

B21L-1810-0002A

B21L-1810-0003A

B21L-1810-0004A

B03B-4760-E401A

B03B-4760-E407A

B03B-4740-E408A

B03B-4880-E402A
B660-0625-T327A

Flat key type control panel
board

Maintenance panel
® Seck exerciser/bus status
monitor/error logging monitor

For mounting two drives in
19-inch rack with 3 piiches
(tray and slide guide)

For mounting two drives in
19-inch rack with 3 pitches with
optional panel unit

For mounting two drives in
19-inch rack with 4 pitches
(tray and slide guide)

For mounting two drives in
19-inch rack with 4 pitches with
optional panel unit

To be mounted on the optional
PSU (B14L-5105-0178 A#A2)

To be mounted on the optional
PSU (B14L-5105-0187TA#A1)

Brackets for mounting dual
channel option (B03B -4760-
E407A) on the optional PSU
(BI14L-5105-0187A#A 1)

To be mounted on the Drive

Drive-optional power supply

41FH6817E-01A
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Table 1.4 Options (3/3)

Specification
Item No. | Component name (Part Number) Remarks
7-2 Power cable B660-0625-T449A Drive and DC (+24) fan unit
(Non-shielded) -optional power supply
7-3 Power cable B660-0620-T446A Drive-optional power supply
(Shielded)
7-4 (Power cable) B660-0620-T448A Drive and DC fan unit
(Shielded) -optional power supply
8-1 Cable B660-1995-T003A Optional panel unit (B03B-4880-
E501A)-drive.
82 Cable B660-2560-T004A Diagnostic panel option (B03B-
4880-E550A)-drive
9-1 Cable B660-0625-T329A Dual channel option-optional
(Non-shielded) power supply
9-2 Cable B660-0620-T450A Dual channel option-optional
(Shielded) power supply
Note:

Items in the table above are optional and not fundamental components of this

drive. These items must be ordered separately.

Fan unit

This drive requires some means of cooling, since there is no internal blower motor.
For this purpose, optional fan units are available in the event that adequate cooling
is not provided within the mounting cabinet. This optional fan unit uses dual fans
and mounts directly onto the rear of the drive, and may be mounted in the field

by using the existing taps and attached screws.

In the case of using a fan unit with an optional power supply, the power cable shall

be designated as B660-0620-T448A, B660-0625-T449A.

Figure 1.10 and 1.11 shows the mounting of the fan unit.

*1  The overall length after mounting the fun unit is 430 mm (380 mm + 50 mm).

41FH6817E-01A




VI0-HLI89HA 1V

61-1

Use existing taps as the drive unit

Fan

/

Drive Unit
(M234XK)

—380 mm ——twe— 47 mm —

\
%I:/

e~ =
0

=5

—

- —=

Air Flow

1

- 36 mMm —=

Flanger
quard

/

ol | P ‘EﬁW

DEL  FAN ONIT
NO.B0O3R-48B0-EOlIA
ND. A0D123456789

| WADE 1K JAPAE 1 )
Pin No.
1 +24 V DC
2 +24 V Return
3 ALARM (*2)
4 ALARM (*2)
Figure 1.10 Fan unit: B03B-4880-E011A
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VI0-dLI89HA LY

Dual
channel

Drive Unit
(M234XK)

*

—t

Air Flow

b

le— 36 MM —e|

—380 mm ——=

re— 47 mm —

154 mm

L1117 1[]

T
H

==

MODBL  FAN UNIT
PART NO.BO3B-4880- E0I2A

RRY NO. A0123456788
WADE 1B Jarad

Figure 1.11 Fan unit: B03B-4880-E012A
(For drive mounted dual port)

Y— A/
Pin No.
1 +24 V DC
2 +24 V Return
3 ALARM (*2)
4 ALARM (*2)




Fan alarm specification

Type of contact point : Normal open
Contact capacity : 0.5 ADCMax.
200 V DC Max.

*However: i(A) X E(V) =10 W DC
Rated power (Heater) : 4.2 W (+24 V DC)
Response time : 5 — 300 sec.

Circuit : as follows

z) Alarm
R [ T T T T =
: (Thermal Switch) : " |
o_...._o——’,_..o————é | !
| | i
o———-o-’W\/—O——-—q |
: (Heater) : I }
| po | I
I || : |
Fan Alarm |
_fan _ F - ] —J
- 2 Input
o (+24 vV DC)

Figure 1.12 Optional fan unit alarm

Fan unit connector part number

Connector : Amp 1-480702-0(UL94V-2) or 350779-1(UL94V-0)
Contact . Amp 350550-1

41FH6817E-01 1-21
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Power supply unit

A power supply unit may either be mounted horizontally behind the drive or may be
mounted vertically. Figures 1.13 and 1.14 show the details of I/O terminals and the

external dimensions of the power supply units.

1-22

AC input voltage selection from 100/115/120 V AC to 220/240 V AC is selectable.

Dual channel option power feeding connector for cable B660-0625-T329A

(option)

(Terminal connection)

Input Voltage Selection

2

e

2

TRM2 | 5

8

‘I&I 2
~ P

=8 N

TRM1

4-95

8-M4

, 240
54’ L 230
-
N31 T 1% -e -¢- - oo
— -*
re==r—-= A
! ! I
|
.
| '
- |. ——a
CN32
o] -& -e- -
30
96 30 60 130
—4‘:}-5-> Air flow
I
i
l
Fan
TRM1: AC power input and alarm sending
TRM2: FG-SG coupling terminal (Normally open)
CN31: Drive unit power feeding connector
CN32: Device Alarm feeding connector for cable B660-1995-T041A (Option)
CN33:

Figure 1.13 Power supply unit: B14L.-5105-0178A #A2
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(@]
ZU
N
w

© CNa2 &lﬁ
D CN41 CN3l
CN32
380
370 o
360 -
L\ L— =

091
061
007

] T 1 F— T P=

o |JTRM1 TRM3 [o
Input vol 0
o ® Q| selection 9
S| |8 03
J B -
) TRM3
TRM1 : AC power input and alarm sending
TRM3 : FG-SG coupling terminal (Normally open)

CN31, CN41 : Device unit power feeding connector

CN32, CN42 : Device Alarm feeding connector for cable B660-195-T041A (Op-
tion)

CN33, CN43 :. Dual channel option power feeding connector for ceble B660-1995-
TO60A (Option)

AC Input voltage selection from 100/115/120 VAC to 200/220/240 VA C is selectable.
(Terminal connection)

Figure 1.14 Power supply unit: B14L.-5105-0187A#A1
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(3) 19-inch rack mount kit

A mounting tray and brackets are available to facilitate the installation of two drives,
side by side in a 19-inch rack, in three or four pitches. The tray can also
accommodate the optional fan unit and power supply unit(s) for each of the two
drives.

M234XK{two drives)

= g

T\
Three pitches \J
m)

Mounting tray
(option)

Panel unit (option)

Figure 1.15 19-inch rack mount installation

The mounting tray (inner frame) guided by brackets (outer frame) can be drawin out
forward. (Travel distance is approximately 24 inches).

The 19-inch rack mounting method is illustrated in Figure 1.15. Figure 1.16 shows
the drives mounted in the mounting tray and brackets.

1-24 41FH6817E-01



450 ~ 454 mm

595 mm

Figure 1.16 Mounting tray

41FH6817E-01A
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Cables

The interface cable (A) may be up to 30 m (1181 inches) long (to the drive at the
final step in case of daisy-chain mode). The length of the cable can be specified in
508 mm (20 inches) increments.

The interface cable (B) may be up to 15 m long. The length of this cable can be
specified in 500 mm increment.

The (A) cables for daisy-chain connection shown at items 3-3 to 3-9 and 3-12 to 3-18
in Table 1.4 are as shown in Figures 1.17 and 1.18. Cable length “L” (specifiable by
“#L”) refers to the corresponding sections of the following drawings:

e For B660-1865-T020A

L L | 508

I } -

e For B660-1865-T030A

e For B660-1865-T040A

L L / 508 ’ 508 ’ 508

' w  ®  ©
o For B660-1865-T080A
L J 508 508 ’ 508 508 J 508 ' 508 ’ 508 '
(A) (8) () o ® " @

* The connectors at both ends are of close-end, while the intermediate connectors
are of through-end.

Figure 1.17 A-cables for daisy-chain (non-shield type)

41FH6817E-01



10-dLT189HATY

LT

e For B660-0620-T439A

L+10

40+5 30+5

L3045, 3535 | 40

800 +10

800+ 10

4045 ,30%5 , , 3045

40+5

40+ 5

L 30%5 .

L 30£5 , 3545

30+5

[

© 1
o
e For B660-0620-T445A
L+10 800 +10
4045 3045 3045, 35+5 | 405 3045 , . 30+5 ., 40+5
25+5

* The connectors at both ends are of close-end, while the intermediate connectors

are of through-end.

30+5

|

|

lzszs_

| N

800 +10

40+5 , 3015 ,

Figure 1.18 A-cable for daisy-chain (shield type)
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How to specify cable lengths
(For 3.5 m: Example 1)

B660-1065-TO0SA #L3R503
Cable specification 3.5 x 10° (mm)

(For 50 cm: Example 2)

B660-0625-T327A #L500RO0
Cable specification 500 x 10° (mm)

The lengths of cables at Items 7, 8 and 9 in Table 1.4 must also be specified.

L+10

|
EIJUUU(}

Power supply

Unit

Figure 1.19 Power cable: B660-0625-T327A

Drive unit

Power supply

Fan unit
{DC Fan)

Figure 1.20 Power cable: B660-0625-T449A

41FH6817E-01



L+10

L+10

===

Note:

The Length of this cable can be specified as 27 mm or 51 mm.

Figure 1.23 Cable: B660-1995-T003A
(E501A Panel unit-Drive connecting)

41FH6817E-01 1-29



L+10

Triangular mark

]

Triangular mark /

Figure 1.24 Cable: B660-2560-T004A
(Diagnostic panel-drive)

e -l
= l> ] %

—_r

Figure 1.25 Cable: B660-0625-T329A
(Dual channel PCA-power supply unit)
L£10
505  30%5 305 255+8
| 30%5 305

= %ml
% [ C

Figure 1.26 Cable: B660-0620-T450A
(Dual channel PCA-power supply unit)
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(a) Connector
A Cable connector (60 pos.)

Header specification

Socket specification

B Cable connector (26 pos.)

Header specification

Socket specification

(b) Cable
A Cable

Specification

B Cable

Specification

FCN-702P060-AU/M (Wire wriipping)
FCN-704P060-AU/M (Straight)
FCN-705P060-AU/M (Right Augle)

FCN-707J060-AU/B (Closed E:d)
FCN-707J060-AU/O (Through End)

FCN-703P026-AU/M (Wire wrpping)
FCN-704P026-AU/M (Straight)
FCN-705P026-AU/M (Right Angle)

FCN-707J026-AU/B (Closed End)
FCN-707J026-AU/O (Through End)

455-248-60 Spectra Strip
Zo=100 Q) = 10 Q
28 AWG, 7 strands

174-26 Ansley/3476-26 3M
Zo=100 Q = 10 M/Z0=130Q .= 15 Q
28 AWG, 7 strands

41FH6817E-01
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(5) Panel unit

The optional panel unit includes function lights which indicate power on, ready,
write protect, check, and a write protect and check clear switches.

Figure 1.27 shows the mounting dimensions and mounting status of panel unit
B03B-4880-E501A. This panel unit will mount directly on the drive.

97
12 75 7
¢ O E
\N o)
—
ON :
on Ready © !
2 D I g |
1
—- PTCT |
Check | --J-—4 '
&~ )l OFF ) :
| | / l H
9 |
18 22 I 47
T Ll -
105
Connector

(Operator panel)

Figure 1.27 Panel unit: B03B-4880-ES01A

When the panel unit is used with the mounting tray (B21L-1810-0002A), this panel
unit (B03B-4880-ES501A) is mounted as shown in Figure 1.28.
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Panel unit
mounting screws

Connection
cable

Protection cove:r

(Attached to

Mounting-tray

Figure 1.28

Operator panel connection

Panel unit

Mounting panel unit

the panel unit)
~

The main PCA allows for connection of an optional control panel. At location B30
on this PCA, there is a 14 pin DIP socket for the control panel connection. Following
is the pin-out for this DIP socket.

PIN NUMBER SIGNAL MNEMONIC
1 +5V
2 *FPTK
3 *CKCLR
4 *LRDY
5 ov
6 *LUSLD
7 ov
8 ov
9 *PWRDY
10 *LFPT
11 *LDVCK
12 ov
13 ov
14 +5V

“*” indicates a low active signal.

41FH6817E-01

DEFINITION

+5 Volt

File Protect Switch
Check Clear Switch
Ready LED

Signal Ground
Unit Selected LED
Signal Ground
Signal Ground
Power Ready LED
File Protect LED
Device Check LED
Signal Ground
Signal Ground

+5 Volt

1-33



(6) Diagnostic panel unit

The optional diagnostic panel is available for maintenance facility. The dimensions
are given in Figure 1.29.

" - :I Cable B660-2560-T004A
v |

75 70.3 17
@ 2-Oblong Slots
45x7
[(11[]
U/ AV
T i
INDICATOR WINDOW
AN mmmea
N\ oo
CArarar
g D5 D4 D3 D2 D1 (o e b
- oy SN|EE NN .
UNIT READY
UNIT SELECTED 1] FﬁFf}:
ON CYLINDER ::H}:_”d
FILE PROTECT HE NE N
LEDs k KEYs
193

Figure 1.29 Diagnostic panel unit
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Dual channel
The drive may be provided with three types of dual channel options which differ in
their brackets according to their mounting location.
The PCA which adds cross-call function is common to these options, rated +5V, 1
A and —-12 V, 0.5 A. Connector location on the PCA and cable connection are
shown in Figure 1.30.

Power Supply-CN33 Main(Z(éé)-CN2

Main PCA-S3 Main PCA-S5
(14P) (14P) "‘

. I CN24
CN25

. .
UUU u S2 S4 . Main PCB-£4 (14P)
Main PCA-S2 (14P)

]

O
CN23
321 \.J 1/\[\ l_/
TeM 1 [T
TRM 2 (TT] 321 Ach B cable
371 01 terms
TRM ] TRM TRM TRM
OcHersv.LeD OCHARSV LED

(QOCHBSLD.LED QCHBSLD.LED

| CN21
k_l L

! ’ h\
NN
II \ i A
) v ! \
PNy \ 1
° o 2 P4
Bch-A cable 5 L& o 8 (@) Bch-B cable
z z D D
Insert Ach-A cable O O = =
to Main PCA-CN1 z
m \_r_l I_I._J
[e) [®)
I I
vz >
4 Z
m m
[ (

Figure 1.30 Dual channel PCA connector location
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Dimensions of the options after installation are shown in Figures 1.31, 1.32 and 1.33.

Rear end of cable forming

Operation panel
of Power Supply

Optional PSU
B14L-5105-0178A#A2

[Unit: mm]

Figure 1.31 Dual channel (B03B-4760-E401A) power supply mount

Dual Channel
(BO3B-4760-E407A)

Rear end of cable forming

Operation panel

/ of PSU

Optional PSU
B14L-5105-0187A#A1

{Unit: mm]

Channel rail
(BO3B-4760-E408A)

Figure 1.32 Dual channel (B03B-4760-E407A) and
channel rail (B03B-4740-E408A)
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‘A’ cables

M2343K/M2344K

Drive Unit

{Unit: mm]

E402A) drive mount

-4880

Figure 1.33 Dual channel (B03B
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CHAPTER 2 INSTALLATION

This chapter describes unpacking, installation, and cabling of this drive when shipped
separately, and shipping precautions when the drive is delivered as a system.

2.1

2.2

Unpacking

This drive is wrapped in a polyethylene bag, surrounded by cushions, and packed in
a carton. An exterior view of the carton is shown in Figure 2.1.

(1) Store and open the carton on a flat surface. Ensure that the t¢p of the box,
indicated by a “This Side Up” signs, is oriented correctly, and take out options.

Note:
Don’t store on the drive in the upside-down position.
(2) Take out the top cushion.
(3) Pull the drive out of the box by grasping its base.
Move the drive slowly and carefully, to prevent unnecessary shocxk.
(4) Store packing material for possible future use.
Note:
When the difference in the storage (or shipping) envirorment and the
unpacking environment exceeds 20°C (36°F), the carton should be allowed
to stand at the unpacking site for more than 3 hours prior to unpacking to
avoid condensation.
Caution:
When unpacking, don’t place the drive on a bare floor dizectly to avoid
handling damage due to shocks. Place it on a suitable cushiorning material.
Visual Inspection

After unpacking, check the following.

(1) There should be no cracks, rust or other damage that mars appearance and
integrity.

(2) All parts should be firmly fixed, there should be no loose screws. etc.

(3) The attachments and options should be as ordered.

41FH6817E-01 2-1



2.3

2.3.1

2-2

Installation

This drive may be mounted in a 19-inch rack or built into a system cabinet. If
mounting the drive in a standard 19-inch rack, the mounting tray and its brackets are
provided (as options). When the drive is built into a system cabinet, it can be
mounted horizontally, vertically or on-end. (Refer to Figure 2.2)

Mounting dimensions

Figure 2.3 shows the drive’s dimensions and the structure of its frame.

Space for Options and/or Accessaries
{Except B-Cable)

{In Case Fan Unit

Is Attached) f

Unit Is Not /

Attached)

Cushion

Figure 2.1 External view of carton

41FH6817E-01



PCA side (Power amp Rear side {Power amp. PCA}

0
(G

I < 7
! 0
9 7
(a) Horizontal mounting (b) On-Side (vertical) mounting (¢) On-End mounting

(PCA side up) (Left side of drive viewed (Rear side up)
from rear side down)

Front side —1

Rear side Rear side

/

| PCA side

10-4L189HI Y

Note:

Any mounting other than above is not acceptable.

Figure 2.2 Acceptable mounting positions
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Rubber shock-isolator
(M4 P0.7 screw hole for fitting)

380

216
€
3 75
E
Rear g 7 \
— @ Z
8 § [ iz o
0 =2
re) = ! E 0
Q
ﬂ v Ll
I— (Y]
> '
k] (A
[}
el
v
3 . =
5
/ ! €
/ kol
173 ' c
® 2
= — 5
3 3
‘E .~l + 5
1:‘._'§~h /
(J (7777777777777 7000777
=}
1 ? | < ?
:
Front f
|| 210 = m
(80)
[ ——A B
o= H

Note: Sections enclosed in
VV’”’”” refer to the dimen-

sion of the room for setting
frame which can be adapted
to the width 210 mm (Set-
ting pitch).

(DE)

=¥
= s e |

I—-l o0 +—m———

Ay
ANNANNNNWY

I

L 200

f
(Dimensions are in millimeters)

Figure 2.3 Mounting dimensions
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2.3.2 Service area

In the case of maintenance or cable connection, the drive is accersed as shown
below.

When determining the service area and where to install, make sure that there is
enough room for maintenance work.

Contiol circuit
(mair)

Control ¢ircuit
(sub)

Power amplifier

Pside: Maintenance operation on PCAs (main/sub control circuit)
Qsside: Maintenance operation on PCA (power amplifier)

R side: Operating the optional panel unit

Figure 2.4 Maintenance access
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2.3.3 Shock/Vibration Stopper

The rubber shock isolators of the drive have integrated stoppers on both ends of
each isolator fitting. These limit the amplitude within 3 mm in each direction when
the drive is subjected to the specified shock or vibration.

The stoppers act as snubbers after the drive is installed in the system cabinet, and
they are effective while in the operating and non-operating modes. There is no
necessity of securing the drive to the system cabinet or other countermeasures for
system transportation. Figure 2.5 shows the shock/vibration stoppers.

L% Shock/vibration stoppers

AN — N\

Figure 2.5 Shock/vibration stopper
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2.3.4 Cooling

The drive requires some means of cooling*, since there is no internal blower motor.
Figure 2.6 shows the recommended air flow pattern.

Control circult: Main
/ / Control circuit: Sub

/

/ /
J \i /[ // &
7 =N

Powver amplifier
2233 1T REEE
ZZI3o | FIZZTZ |
——_‘L-f-l--—-_r_——— L—s\_l

SP. DC Motor

Figure 2.6 Recommended air flow pattern

* For this purpose, an optional fan unit is available. This fan unit will remove the
generated heat effectively. (Refer to Subsection 1.3.2.)

The cooling effectiveness shall be confirmed by taking the surface temperatures of
specified ICs and heat sinks.

The temperatures must be maintained below those listed in Table 2.7 regardless of
ambient temperature.

Table 2.1 Thermal check point

Part No. On Board ,I;,Ae iﬁg:::;srgrgi‘;
ggi;ﬁ&ir Tr) Power AMP 70°C
22? tVsci)rlltl;ge Regulator) Main PCA 95°C
Heat sink Sub PCA 80°C

41FH6817E-01 2-7



* Random seeking and write/read operation

* Even at max. environment temperature (40°C)

Check point location is shown below.

C
_
C
Power AMP C
C
o
C)_ Check point
. E ’ :
Main PCA Check point
ry l% 3 o
NG
Check point
Sub PCA %
o o o
& &
. =
Aluminum base E{
[=x=3
{Bottom side) + V§ﬁ? - ﬂ
C— < /
Check point
[ U%&L@J

Figure 2.7 Thermal check point location
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® Using optional fan unit

Drive X
Duct J

]

® Without optional fan unit

l/

~ Cabinet

* Warmed a:r must be
—~— exhausted directly out
—~— of the cabinet.

Ca
e~~~ (Rear Side)

We recommend that the installation frame be shaped like a duct and the cooling
air flow path as illustrated in Figure 2.8.

* Air flow rate of more than
1 m*min through the duct
must be maintained.

(150 mm} £ (236 mm)
& ~ — £
Air Path CE,
A N
\[ R SN
g N N 2 ﬁﬂ > o
\ § £ S )
N\ N e
! \\\J\,\\‘ ‘
10 mm A1Omm ‘/'\ C?

* Air flow rate of more than
1 m*/min through the duct [~
must be maintained.

.
-

Figure 2.8 Examples of installation cooling

41FH6817E-01

/i Cuct shaped frame
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204.1

2-10

Mounting of Options

Mounting fan unit

The optional fan unit can be mounted or replaced in the field. See item (1) in
subsection 1.3.2 for the specifications, shape, and connector pin assignments of the

fan unit. The mounting procedures of an optional fan are as follows:

(1) Mount the fan unit and attach it with the screws. Refer to Figure 2.9.

(@ Connect the power supply cable to the fan unit.

M234XK

Fan unit

Figure 2.9 Mounting fan unit

41FH6817E-0LA



2.4.2 Mounting panel unit

Figure 2.10 shows panel unit mounting diagrams.

H—-

CN3 CN2
Main PCA (top view)
CNa CN1
1C socket (SI)
Panel unit
Note:

W=— Bending (with fof:ning pad)

Prevent slackening

;

Rear view of the pane! unit

To prevent the connection cable from slackening under the panel unit or on the
-drive top (PCA), bend the cable at the rear of the panel unit as shown in the

figure above.

41FH6817E-01

Figure 2.10 Mounting panel unit

2-11



2.4.3 Mounting diagnostic panel unit
Figure 2.11 shows diagnostic panel unit mounting diagram.
(1) Mount the diagnostic panel unit and attach it with the screws.

(@ Connect the cable to CN17 on the main PCA.

\__/\/

Main PCA (top view)

] [

--{1 . l'lH=

: L na

—

ON CYLINDER
FILE PROTECTED

[ﬁ S, § IO
BEEa

Diagnostic panel unit

Figure 2.11 Mounting diagnostic panel unit
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2.4.4

Installation mounting tray

Two drives can be installed side by side, in 3 pitches (131 mm) or faur pitches (172
mm) of height, in a 19-inch rack using the optional mounting tray as shown in Figure

2.12

M234XK (two drives)

Three pitches \

(131 mm)

=

Mounting tray
(option}

Panel unit {option)

Figure 2.12 19-inch rack mount installation

(1) Installation mounting tray in the 19-inch rack

First, mount the bracket assembly on the 19-inch rack as follows. The bracket
assembly consists of a pair of right and left slide guides (outer rails).

®

Loosen 3 screws which hold the bracket in the back, so that it moves back and
forth. (See Figure 2.13)

The installation frame can be mounted in the 19-inch rack with a depth of
mounting pitch ranging from 531 mm to 777 mm by adjusting the brackets.
When mounting the installation frame in the rack with a depth of 622 mm to 777
mm, secure the brackets as shown in Figure 2.13, (a).

For racks other than the above, secure the brackets as shown in Figure 2.13, (b).
The brackets are symmetrical, so a pair can be used for either (a) or (b).
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@ Remove tapped plates and hold them on the 19-inch rack post as shown in Figure

2.14, (a).

(@ Install left and right outer rails (bracket assembly) in the 19-inch rack. Tighten
the bracket mounting screws after adjusting bracket location to fit it to the depth
of the mounting pitch. (See Figure 2.14, (b).)

@@ Mount the outer rails using tapped plates with the bracket U-slots (in the back
and front) pressed against the tapped plate fixing screws. (See Figure 2.14, (c).)

Three bracket

Fax nl

Bracket

Bracket mounting screws —
————————— \-————-——_————--——-—‘]T———-
__________ — =

| ! |

C {X] ' )
_.l_ T
' 7N !
._.._'_ (e {X ] : D)
- ~ ]
] C I X ] 1 D]
__T—-——-—--——-——}f—--l u

‘ 622to0 777 L—‘

|
————————————————————— —?l i——q

r-————— - ——-—— —-—- - —— = n
| I
C I ("\iﬁ D) Iy
| v BRI
C I @) D l
t -
I ' e
C ' (%1 D) T
[ e et |
1l
u
L 631 to 625
1 1
Note:

214

(b)

Unit: mm

The above Figure ((a) and (b)) shows only the right slide guide (see from the

front). The brackets in (a) and (b) are symmetrical to each other.

Figure 2.13 Bracket assembly
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’ Bracket (in oroper
T / (location)

Bracket
/ mounting $:rew

Post
{19-inch rack)

Tapped plate

(a) (b)

Tighten the tappad plate
fixing screws with the
bracket U-slots grassed
against the screws.

Figure 2.14 Bracket assembly mounting on the 19-inch rack

41FH6817E-01
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® Insert the mounting tray (inner rail) and check its movement. If it does not slide
freely, loosen the tapped plate holding screws and adjust outer rail locations for
their relative width.

Confirm that the inner rail stops against the stopper when it is pulled out. (The
installation frame can be pulled out approximately 595 mm.)

Insert the mounting tray and fix it to the outer rails at the front left and right.
(See Figure 2.15).

@ Mount the front panel.

Fixing screw

*  Front pane! is not
shown

Mounting tray /

{Inner rail) -

Bracket assembly
{Outer rail)

Figure 2.15 Mounting tray to the outer rails

(2) Each drive installation on the mounting tray
(a) Fan unit installation

Drives installed on the mounting tray must have a fan unit. Refer to subsection
24.1.

(b) Drive (with fan) installation
(@ Attach the mounting brackets using taps (M4) for shock absorbing mounts

after setting the mounting brackets to drive location. Note that the front and
back brackets are different. Refer to Figure 2.16.
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(2 Set the drive on the mounting tray. The drive can temporarily ride on the
front and back beams of the installation frame (inner rail) without manual
support using the mounting brackets and 4 cushion supports i the front and
back. (See Figure 2.17.) Therefore, even one person can install the drive
unit on the mounting tray either removed or on the rack (pulk:d-out).

(3® If the panel unit is required, mount it. See item (c).

(@ Mount the front panel

Mounting

:7 Mounting bracket

bracket “———1J/ N
1 T
* The figure left shows
mounting of the brackets
in black.
(

E——-— f i -5 |

i

I
I

Flat head screw

(attached)
(x

Shock absorbing/ B

mount

I N B |

Mounting bracket Mounting bracket

(a) Mounting in the front ’ (b) Mounting in the back
of the drive of the drive

Figure 2.16 Bracket mounting
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81-C

10-4LI89HATY

[ emmemm—
| |
| emmm—)
()
———— e/
[ emsmm—)
Front panel | |
with panet . !
unit | I
| smmm—
Front panel
without panel .
unit
|=

T T

1eyoe.q Bujtunow

g=- h I
! o W/ 3
' H r l
] ~ ~
o2 Mount with the shock absorbing
H E) Mounts on the drive
o
IR =$
r !
= =] ; -
= =— - =)
— |
3z nl —a
23 Mounting bracket L] v
25 Attach to the drive
33 r {Shock absorbing mount) beforehand
o
2
[+]
=
o
@
b—y [ X7 ;‘, (, y ki -—I_L\

et 1 1

Figure 2.17 Mounting drive
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(c) Mounting the panel unit

The panel unit (optional) is mounted as shown in subsection 2.4.2. When the
panel unit is used in the mounting tray, mount it as shown in the following figure
2.18.

When the panel unit is mounted, use the mounting tray as the inner rail. (Refer
to item (3) in subsection 1.3.2.) This type of mounting tray has a blank panel on
one side. When installing 2 drives, this blank panel is not used. When installing 1
drive, mount this blank panel in the unused window.

Notes:
1. The protection cover on the installation frame edge protects cables from
damage. Mount it together with the panel unit as shown ig the following

figure.

2. For cable forming, see Figure 2.10.

Protection cove
(Attached to
the panel unit)

Panel unit Connection ~ o
mounting screws cable 9
/ \

I 5 —{}

-==

ol
]
)

e

Panel unit

Figure 2.18 Mounting the panel unit

(d) Power supply unit installation
The power supply unit is mounted at the back of the mounting tray (inner rail)

using 4 screws. Even after the inner rail is mounted on the 19-inch rack, the
power supply unit can be installed if sufficient space is left.
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Power supply unit mounting screw
/ (Attached to the power supply unit)

=== —--:——-.@7 _____________________________ 3
! N
[
[
[
i
[
L e e =
! !
N y
[ |
\ 7 1 |
A f
Y ]
Output A |
connector side q v i
| N [ :
(Cooling fan) v D> i Operation and
~! : i maintenance
..... J4 | panel side
|
[
|
|
|
T [
- l
; J N\ X |
i
1
Power
supply unit
F-—-—--
]
1
S
Vi
~
‘)/' : ™~ Mounting tray
FO (Inner rail)
1 \
R
Vo
e’
I |
— T %

Note:
Refer to item (4) in subsection 1.3.2 for optimum cable lengths when the optional

power supply unit is installed.

Figure 2.19 Power supply unit installation
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2.5 Cabling
2.5.1 Connectors on drive side

Figure 2.20 shows the mounting positions of connectors on the drive side.

Interface cable {A) connector 60P

Interface cable (B) connector 26P (Interface printed circuit board-ug:per)

PWR cable connector
(Control printed circuit board-lewer)

N

[ > CN1 1 ‘i\\ CN2 ] Jl

N NTl

__ r

L Power amplifier

1 5 = |

Figure 2.20 Mounting positions of connectors

Cables connected to this drive include interface cable (A) 60P, interface cable (B)
26P, and power cable.

* The connectors for the power cable consist of two 7P connectors, while the cable
side also requires two 7P connectors. See subsection 2.5.2.
2.5.2 Power cable connection
This drive requires only a DC power source. The following shows the recommended

connector specification for the power cable, and correspondence between pin
assignment and voltages.
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Power connector specification (on the unit PCA)

Header : MOLEX 2420-07A-G
(7P) X 2 units

Recommended connector specifications (for power cable)

® Housing : MOLEX 5239-07
(7P) X 2 units

e Contact : MOLEX 2478-GS
(12 units)

® Key : MOLEX 2560-1
(2 units)

Pin assignment and voltages

_/
£ /[
OxXoooDaOo ODO00DO0OO0OXO
01 07 01 07
To CN10 To CN9
(CN10) (CN9)
10V (=12 VRTN) 1 45V
2 (Key) 2 45V
30V (-12 VRTN) 30V (+24 V RTN)
4 —12V 40V (+24 V RTN)
5 -12V 5 +24V
6 0V (+5 VRTN) 6 (Key)
70V (+5 VRTN) 7 +24V
Notes:

1. Use AWG 18 cable.
2. The cable length must be less than 1.5 m.

3. Two types of optional power cable are available in combination with
optional power supply. See item (4) of Subsection 1.3.2 for details.
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2,53

Interface cabling

Interface cables include A-cable (60P) for control signals and B-cable i'26P) for data
signals.

(1) Cabling
Interface cables may be connected to the system in the star-chain mode or the
daisy-chain mode, as shown in Figure 2.21. For the star-chain mwde, the line
terminator resistor packs for A-cable are necessary for each drive to be connected.
For the daisy-chain mode, only the last drive requires the line terminator.
The connectors of A-cable and B-cable do not have polarizing keys. They should be
inserted in accordance with the triangular marks (pin-1 indication) as shown in
Figure 2.22.
See Subsection 1.3.2 for details of optional interface cables.
Control unit |
A0 BO A1 B1 A2 B2 A7 B7 |
Al [s A [ 8 A [ 8 A [ 8
HIH. v, L /¢
MDD MDD MDD MDD ' Line
#0 #1 #2 #7 ) terminators
L VL V) %
A [ 8 A [ B A | s A | 8
Dual port
configuration
A0 BO A1 B1 A2 B2 A7 B7
Control unit |1

(1) Star-chain cabling (radial)

Figure 2.21 System interface cabling (1/2)
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Control unit |

Line

> terminators

| Dual port
configuration

A BO B1 B2 B7
4
L L | r | \

Al | s Al | s Al |8 Al |8

MDD MDD MDD MDD

#0 #1 #2 #7

// /

Al |8 Al |8 Al | B A IE
A BO B B2 B7

Control unit ||

(2) Daisy-chain cabling

Figure 2.21

System interface cabling (2/2)

2-24

Figure 2.22 Interface cabling
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(2) Cable termination

All the drives are shipped with four terminator module-resistors attached on the
main PCA. In the case of daisy-chain configuration, the resistors should be removed
from the drives on which line-termination is not necessary when installed in the
system. Figure 2.23 shows the allocation of the module resistors on the main PCA.

—
56 ohms

VWA

EAAN-4—AW Ch2

-AAA AAA
A\ A4 vy

alalslzlzlEl=la
3
LR E B R E

—
'—Avlv‘v Av‘v“v r—
WA—¢- MWV —
D
7\
LAY
CH1
c -

-l [ [

Main control circuit PCA

Figure 2.23 Cable termination
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2.5.4 System grounding
(1) This drive is uniformly grounded to signal ground (SG).

Four SG screw holes are prepared at both ends of the front and rear surface of the
DE casting for the case where SG/FG connection is required by the system (M4
P0.7X6 mm).

(2) On the optional power supply unit, both SG and FG terminals are provided for
connection or disconnection between SG and FG determined by system grounding
requirements (refer to Figure 1.13 and 1.14).

2.6 Mode Select Settings

When the drive is installed in the system, the Customer must set switch 1 through 4
according to system requirements; these switches determine, Disk Logical Unit
Number, Sector Mode, Tag 4/5 Enable, File Protect, Sector Counting, Device type,
On-End, and On-Side. Switch 1 through Switch 4 are located on the main PCA, as
shown in Figure 2.24.

SW6

D 00000000

SW1tob
— swi
— sw2
| L]
i
Py e |
=
ON _ OFF

Sw4 Sw3

{Top View)

Note:

SW1 has 8 keys, SW2 and SW5 have 4 keys, and SW3 and SW4 have 7 keys.

Figure 2.24 Mode Select switch location
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2.6.1 Disk addressing

Disk Logical Unit Number 0 to 7 is selected by SW1 on the main PCA. Set the
desired disk address with the three keys on SW1 using the binary code as shown in

Table 2.2.
Table 2.2 Disk addressing
Key 1 Key 2 Key 3
Disk Address Y Y Y
20 2! 22
0 OFF OFF OFF
1 ON OFF OFF
2 OFF ON OFF
3 ON ON OFF
4 OFF OFF ON
5 ON OFF ON
6 OFF ON ON
7 ON ON ON
SW1
\—’/ =
14] 3 03.......... Key 3
15 2 02.......... Key 2
16] 1 0., Key 1
ON OFF
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2.6.2 Tag 4/5 enable

This drive provides optional Tag 4 and Tag 5 functions. The customer may enable or
disable these optional functions using Key 4 on SW1 on the main PCA. Refer to
Table 2.3.

Disabling the Tag 4 and Tag 5 functions inhibits the receivers of Tag 4 and Tag 5 on
the interface. If Tag 4 and Tag 5 are not supported, Key 4 must be in ‘OFF’ position.

Table 2.3 Tag 4/5 enable

Tag 4/5 Key 4
Enable ON
SW1
13 4 W7 04...... Key 4
ON OFF

2.6.3 File protect

When the customer desires to inhibit the write operation, the File Protect key may
be set to the On position (Key 5 on SW1). Refer to Table 2.4.

Table 2.4 File protect

File Protect Key 5
Enable writing OFF
Disable writing ON

Sw1
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2.6.4 Device type (optional)

The device type, M2344K, can be selected by setting Key 6 on SW1 (Sce Table 2.5).

Note:

Tag 4/5 feature must be enabled to obtain device type status.

Table 2.5 Device type

Device Type Key 6
M2344K OFF
SW1
11 77 06...... Key 6
ON OFF

2.6.5 Sector mode

The customer can select Hard Sector mode or Variable Soft Sector mode, using Key
7 on SW1 according to Table 2.6.

In the case of Hard Sector, the customer must set the number of sgctors per disk
revolution as described in Subsection 2.6.6. Setting the number of sectors per
revolution is also available in the Variable Soft Sector mode.

Table 2.6 Sector mode

Sector Mode Key 7
Hard Sector OFF
Variable Soft Sector ON

SW1
10 A7 07 ..... Key 7
ON OFF
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2.6.6 Sector counting

Sector count configuration switches SW3 and SW4 are located on the main PCA.
Each key of SW3 and SW4 represents the binary powers of the Byte Clock as shown

in Table 2.7.
Table 2.7 Sector counting keys
SW 3 KeyNo.| Value [SW4KeyNo.| Value
1 2 1 256
2 4 2 512
3 8 3 1024
4 16 4 2048
5 32 5 4096
6 64 6 8192
7 128 7 16384
Note:

The value 1 byte is always set by hardware.
SW3 and SW4 keys must be set according to the desired number of bytes per sector.
Knowing that the number of bytes possible on a track equals 40,960, any sectoring
requirement (sectors per track) can be configured using the following formulas:

(1) Calculation based on Sectors/Track

Example: 9 Sectors/Track

® 40,960 _ Number of Bytes 40,960 = 4,551.1111
Number of sectors per sector 9
(@ If the above calculation results in a remain-
der, truncate the remainder and add one to 4,551 +1=4,552
the integer portion of “number of bytes per
sector”.

(® Configure SW3 and SW4 to “number of
bytes per sector” less one to allow for Sector 4,552 — 1 = 4,551
Counter Reset Clock.

4,551 =4.096 + 256 + 128 + 64 + 4 + 2 + 1
Keys must be “ON”: keys # 5 1 7 6 2 1 Seeabovenote.

I L !

SW4 SW3
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@)

@ To determine how many bytes (if any) the
last sector of each track will be short,
multiply “number of bytes per sector” by
“number of sectors” and subtract 40,960.

4,552 x 9 = 40,968
— 40,960

Last sector short 8 bytes

Calculation based on Bytes/Sector

Example: 584 Bytes/Sector

(1) Calculate the Value to be set. = 32,769 — (Byte/Sector)
(Particular Value)
= 32,769 — 584
= 32,185

(@ Select the keys which must be in the OFF position referring to Tabl: 2.8 after the
following calculation.

32,185 = 16,384+8,192+4,096+2,048+1,024+256+128+32+16+8+1

Keys must be “OFF” : 7 6 5 4 3 1 7 5 4 3

(3 Calculate the Sectors/Track

Bytes/Track

Sectors Track = Bytes/Sector

40,960
584

= 70.137

(@ If the above calculation results in a remainder, truncate the remainder. The
integer portion means actual sectors per track.

Actual Sectors/Track = 70
(® Calculate the number of the last sector (remainder).

Last Sector Length 960 — (Bytes/Sector) X (Sectors/Track

40,
40,960 — 584 X 70
80

o

Table 2.8 shows sector selection,
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Table 2.8 Sector selection (1/2)

Last Sector
Shorter

-16

-20

-10

-32

—26
-32
—40
—16
—-26
-32
—46
—20
=22

—26
—44
—-60

—36

—64

—40
—32

Byte/
Sector

40,960
20,480
13,654
10,240

8,192
6,828

5,852

5,120
4,552

4,096

3,724

3,414

3,152
2,926

2,732

2,560
2,410

2,276

2,156
2,048

1,952
1,862
1,782
1,708
1,640
1,576
1,518

1,646
1,414

1,366
1,322
1,280
1,242
1,206
1,172
1,138
1,108
1,078
1,052
1,024
1,000

976

4567

SW 4

3

SW3

1234567|12

1111111(1111001

0101010/1010110

1111111{11110010
1111111(1111100
1010101(0101100
101101101 10100
1111111{1100100
11000111 000100
1111111j]1111000

101000101 11000

0101010/1011000
11100100011000
0110110/1101000
1010101/10101000
1111111/1001000
0010110(1001000
10001110001 000
10101100001000
1111111{1110000
1111001(1110000
0100010/1110000

0101111(0110000
1010101101 10000
1100110{(0110000
110010001 10000
0110111{101000°0
110110111010000
0100001/]1010000
0101010/(1010000
0010100/1010000

1111111{0010000
0011011(0010000
0101101/0010000
1001001]0010000
0001110/0010000
1001010/0010000
0101100(0010000
1011000{0010000
1111111{1100000
110011111 00000
1110011/1100000

Sector

2

5

7

10
11
12
13
14
15
16
17
18
19
20
21

22
23

24

25

26
27
28
29
30

31

32
33
34
35
36
37
38
39
40
41

42

41FH6817E-01
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Table 2.8 Sector selection (2/2)

—

]
P

ﬁw28024240262002044024600642608000

ﬂ“.Wr.rOA.oonla/_..J_A.n,J1|./000-/..30000oo..suoo.l. AR |F|[— N[O~ |0
oty Pyt elefefryesi=iyrny \nEEREAEREREER

v = Ll | | |

< @

-

-

mwa..422224604840620864222022244600020

yC5319753208764320987%54321@987712

Bnpbv9998880000007777777666 OO [0 \O|\O ninjnininimn
700000000000000000000000000000000
600000O0O000000000000000000000000

4500000000000000000000000000000000

S300000000000000000000000000000000
2111111111111111111111111111111100
U (Y DU (DY UV DY Y gy puy Juy e e = = = =R = (= =R =R =R =) [ = = = i Ll el el e Bl A
711100000000111111111100000000010
600011110000111110000011111111010

3511011001100110001100011110000111

W4]0010101010101001011011001100111

S310110000000011100110110101010111
200101100001100101011011100000011
101]110111110101111110111011000011
-
.w34567oo90123456789012345678901208
%4444444555555555566666666667778&
5]

Notes:

“1” indicates that the key is set to ON side.

1.

“0” indicates that the key is set to OFF side.

2.

3. The last sector is equal or shorter than nominal sector.
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2.6.7 Calibration seek

If the PCAs are replaced, a calibration seek operation must be performed to

optimize the head positioning servo system. The procedure is as follows:

(1) Set Key 1 of SW2 to ON position before turning on the unit power source.

(@ Turn on the unit power switch.

(3 When the calibration is finished STS1 LED begins turning on and off, then put
the key back to OFF position.

(@ The unit results in Ready status.

Sw2

2.6.8 ON-Side switch (for vertical mount)

When the drive is installed in the On-Side position, (Vertical mount) Key 3 must be
in the ‘ON’ position. When the drive is horizontally mounted, Key 3 must be ‘OFF’.

Key 3
Other position OFF
ON-Side position ON
sSw2
3 ¥4 |03...... Key 3
20 P4 ......[Not used)

ON OFF
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2.6.9

2.7

Spindle start delay switch

SWS5 can specify the start-up timing delay of the spindle motor as shown in Table 2.9
to reduce the accumulation of +24 V peak load current at power-up sequence in the
case of using multiple-drive power supply.

Table 2.9 Spindle start delay setting

Delay (seconds) Key 3 Key 2 Key 1
0 OFF OFF OFF
1 OFF OFF ON
2 OFF ON OFF
3 OFF ON ON
4 ON OFF OFF
5 ON OFF ON
6 ON ON OFF
7 ON ON ON
SW5

05 4 04 ... ... (Reserve)

06 3 03...... Key 3 (Power-up Delay 4)

07 2 02...... Key 2 (Power-up Delay 2)

08 1 01...... Key 1 (Power-up Delay 1)

ON OFF
Shipping

Perform the following operations
19-inch rack.

(1) Secure the drive:

when the drive is to be shipped mounted in a

We recommend to attach a elastic material to the mounting-frame side near the
rubber shock-isolator, so that excessive force is not applied to the isolators.

(2) This process is required so that the shock applied to the drive during shipment

does not exceed 5G.
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2.8 Storage and Repacking

When reshipping the drive, repack it in the original carton or a carton having
equivalent functions.

When the environmental conditions are severe and the unit is to be stored for an
extended period of time, it should be packed in its box.

Drives can be stacked three cartons high.

When storing unpacked drives, avoid locations that are dusty or subject to extreme
environmental changes.
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CHAPTER 3 OPERATION

This chapter describes unit power up/down, functions of unit status LEDs on the main PCA,
optional panel unit and optional power supply unit. '

3.1 Powering Up/Down

The drive itself is not equipped with a power control switch. The powcr source shall
be controlled by the system power supply or the optional power supply.

3.2 Panel Unit

The functions of the LEDs and switches on the optional panel unit (front panel) are
described below.

A

(o] (o]
ower}{ Ready :
o |[° i
PTCTY) 1

Protect]| Check |
——

OO
el

Figure 3.1 Optional panel unit
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(1)

@

(€)

(4)

©)

(6)

3.3
3.3.1

32

Power indicator: Red

This LED indicates unit’s power on status.

Ready indicator: Red

This LED indicates the initial seek completion or the termination of a Seek or RTZ
operation.

Check indicator: Red

This LED indicates unit’s fault condition.

Protect indicator: Red

This LED indicates write operation is inhibited.

Protect (PTCT) switch: White

This key enables write protect condition.

Check clear switch: Gray (flat key)

This key resets a device check status.

Diagnostic Panel Unit
LEDs and Switches

The function of the LEDs and switches on the diagnostic panel unit are described
below.

Seven-segment displays

-\

D5 D4 D3 D2 D1

UNIT READY O
UNIT SELECTED O
ONCYLINDER O

FILE PROTECT
LEDs

Figure 3.2 Diagnostic panel unit

OO0
NN
RN

/DDDDDD

KEYs
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(1) UNIT READY indicator

This LED indicates in ready mode.

(2) UNIT SELECTED indicator

This LED indicates the disk drive is selected by the interface upper level.

(3) ON CYLINDER indicator

This LED indicates the seek operation is terminated and the head i: on the target
cylinder.

(4) FILE PROTECT indicator

This LED indicates in file protect mode.

(5) File protect key

Files can be protected by using this key.

(6) Fault clear key

This key cancels faults generated in the disk drive.

(7) Go to zero seek key

This key execute the go to zero operation and cancels seek errors.

(8) Seven-segment displays

These displays indicate modes, parameters, error codes and error counts.
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Table 3.1 shows the numbers and letters of the seven-segment display on the panel.

Table 3.1 Display characters
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3.3.2
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Function modes

The diagnostic panel has three function modes.

Status mode

When the diagnostic panel is connected online to the drive, it outputs the status and
cylinder number of the drive on a seven-segment display. There are two status
modes: in one, error logging is executed, and in the other, error logging is not
executed. When a fault or a seek error occurs, retry by the Fauit Cleir command or
the Go To Zero Seek command of the interface upper level is possible. The contents
of errors logged, however, are not erased by retrying; they are erased only when the
log is cleared in the log out mode.

Seek test mode

In this mode, the disk drive is separated from the interface, and the diagnostic panel
performs various seek operations and fault clear operations. It executes the seek
mode specified and outputs the cylinder number on the seven-segment display.

There are two seek test modes: in one, error logging is executed, and in the other,
error logging is not executed. In error logging mode, errors are automatically
canceled after logging.

Each seek operation includes single mode where the panel executes the specified
operation only once, and repeat mode where the panel repeats the seek operation
after a specified interval.

Using both error logging mode and repeat mode, the panel can run the disk drive for
many hours, execute logging when an error occurs, cancel the erroy automatically
after logging, then restart and continue to run the drive.

Log out mode

When the error logging mode is set in the status mode or the seek test mode, the
contents and number of errors are output on the seven-segment display in the log out
mode. The display contents include the total error count (255 maximum) and the
discrete error count (255 maximum for each error); errors which exceed the
maximum are ignored.

The contents logged are erased by disconnecting the power supply of the disk drive
or by outputting the Log Clear command from the diagnostic panel.
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Function mode setting

Pressing the function mode (FM) key temporarily separates the drive from the
interface. The drive goes into the offline state, and the panel becomes ready for
setting of a function mode. After the FM key is pressed, function modes are set using
keys 0 to F, and the system proceeds to each mode after the load (LD) key is
pressed.

Table 3.2 shows the function modes that can be set. If other modes are specified, an
error display appears, as shown in Figure 3.3. In this case, the mode can be reset by
pressing the FM key.

I l

Figure 3.3 Error display

The FM key can be accepted when the RDY and ONCYL lamps are lit.

Table 3.2 Function modes

Function code (hex) Meaning

A0 Online status mode (no error logging): Displays current status
and cylinder number.

Al Online status mode (with error logging): Displays current status
and cylinder number.

BO Offline seek test mode (no error logging): Displays current seek
mode and cylinder number.

B1 Offline seek test mode (with error logging): Displays current
seek mode and cylinder number.

Co Log out mode: Displays the type and number of errors stored.
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Status mode setting

Status mode can be set by setting a status mode (function code A0 or Al) and
pressing the start/stop key (ST). The drive goes into the online state in the status
mode from which it can be operated by command from the interface upper level. In
this status mode, the fault clear key and the file protect key are sill effective. If
function code Al is set, the panel executes error logging automatically. The contents
and number of errors stored can be output on the display in the log but mode.

Seek test mode setting

By setting a seek test mode (function code BO or B1) as the function mode and
pressing the seek mode key (SM), the panel is made ready for setting a seek mode.
The drive goes into the offline state in this mode and is separated froin the interface.
After a seek mode is set and parameters (P1 to P3) are input by pressing the load
key, pressing the start/stop key (ST) causes the panel to execute a seck operation. If
the Go To Zero Seek key (GZ) is pressed instead of the start/stop key, the panel
executes a Go To Zero Seek (GTZ seck) operation. Also, pressing the FM key or
SM key, resets each mode.

Table 3.3 the lists seek modes that can be set. If other modes are specified, the error
display shown in Figure 3.3 appears. The mode can then be reset by pressing the FM
key. '

Each seek mode includes single mode and repeat mode. In single mode, after
executing the set seek operation once, the panel goes into the wait state waiting for
ST key, GZ key, SM key, or FM key input. If the ST key is pressed again this time,
the panel re-executes the same seek operation and goes into the wait state for the
above four keys. In repeat mode, the panel executes the set seek operation
continually with the seek interval (hexadecimal value followed by millisecond)
indicated by parameter 3 (P3) and stops it on ST key input. Then the panel goes into
the wait state for ST key, GZ key, SM key, or FM key input. If the ST key is pressed
again, the panel executes the same seek operation continually. The se-ek interval can
be set at 0 ms to 255 ms (FF ms in hexadecimal display.)

When function code Bl is set, the panel executes error logging automatically and,
when a fault or seek error occurs, it executes a fault clear or go to zero seek
operation to cancel the fault or error automatically.
(a) Monoseck
The seek operation moves from the present cylinder to the specified cylinder
(CYL A).
(b)  Alternate seek
The seek operation moves from the present cylinder to the specified cylinder

(CYL A) and then to CYL B. The operation moves between CYL A and
CYL B. '
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Increment seek

The seek operation moves from the present cylinder to the specified cylinder
(lower limit) and then to the next cylinder (lower limit +1).

Table 3.3 Seek test modes

Seek Meaning symbol Single/ | Parameter 1| Parameter 2 | Parameter 3
code repeat (P1) (P2) (P3)
10 |Monoseek MONO S |CYLA - -
20 |Alternate seek |ALT S |CYLA CYLB -

21 R |CYLA CYLB Interval

30 |Increment seek |INC S |Lower limit | Upper limit -
31 R |Lower limit | Upper limit | Interval
40 |Decrement seek | DEC S |Lower limit | Upper limit -
41 R |Lower limit | Upper limit | Interval
50 |X-Nincrement |X-N S |Lower limit | Upper limit -
51 |seek (INC) R |Lower limit | Upper limit | Interval
60 |X-N decrement |X-N S |Lower limit | Upper limit -
61 |seek (DEC) R |Lower limit | Upper limit | Interval
70 |Random seek |RANDOM S |Lower limit | Upper limit -
71 R |Lower limit | Upper limit | Interval
80 |Monoseek and |M&G S |CYLA - -
g1 |80 tozeroscek R |CYLA — Interval

Then the seek operation changes limits, adding one each time, and goes back
to the lower limit when it reaches the upper limit. Parameter 2 must be greater
than parameter 1.
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Decrement seek

The seek operation moves from the present cylinder to the specified cylinder
(upper limit) and then to the next cylinder (upper limit +1). Then the seek
operation changes limits subtracting one each time, and goes back to the
upper limit when it reaches the lower limit. Parameter 2 must bg greater than
parameter 1.

X-N increment seek

The seek operation moves from the present cylinder to the specified cylinder
(lower limit), to the next cylinder (lower limit +1), and then goes back to the
lower limit. Then it moves to the next cylinder (lower limit +2), and goes
back to the lower limit. The same procedure is repeated adding one each time,
and the seek operation moves to the lower limit after it reaches the upper
limit. Parameter 2 must be greater than parameter 1.

L.L +1 +2 u.L

X-N decrement seek

The seek operation moves from the present cylinder to the spevified cylinder
(upper limit), to the next cylinder (upper limit —1), and goes back to the
upper limit. Then it moves to the next cylinder (upper limit --2), and goes
back to the upper limit. The same procedure is repeated subtracting one each
time, and the seek operation moves to the upper limit after it reaches the
lower limit. Parameter 2 must be greater than parameter 1.

Random seek
The seek operation moves from the present position to any cylinder between

the lower and upper limits, and then moves to other cylinders randomly
selected. Parameter 2 must be greater than parameter 1.
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(h) Monoseek and go to zero seek

The seck operation moves from the present cylinder to the specified cylinder
(CYL A) and then goes to cylinder zero (go to zero seek). Then it moves to
CYL A (monoseek) and goes back to cylinder zero again. If cylinder zero is
specified as CYL A, only the go to zero seek is executed.

Log out mode setting

Log out mode can be set by setting the log out mode (function mode C0) and
pressing the start/stop key. The device goes into the offline state in this mode and is
separated from the interface. When the ST key is pressed, the seven-segment display
shows OF as an error code and the total number of errors as data. When there is no
error, it displays 00, and the panel goes into the wait state for ST key, RT key, and
FM key input. Then, by pressing the ST key, the discrete error code where errors
occur and the number of errors are displayed. By pressing the ST key again, the next
discrete error code and the number of errors are displayed. After the panel
completes logging out errors, a new function mode can be set by pressing the FM
key.

The errors stored can be initialized by pressing the reset key (RT), confirming that
the seven-segment display shows C, and pressing the LD key. Then the display
shows that the error code is OF and the total number of errors is zero. To avoid
erasing the contents of logging by pressing the wrong key, this initialization can be
done with only two key operations (RT and LD keys). If the RT key is pressed by
mistake, pressing the ST or FM keys shifts the panel to another mode without
erasing the logging contents.

File protect mode setting

File protect mode is set by pressing the file protect key (FP) and the 1 key. When the
drive receives a write command in this mode, it does not execute the command but
processes it as an error. File protect mode can be canceled by pressing the FP key
and the 0 key. To avoid mistakes, file protect mode can be set and canceled by the

simultaneous operation of the FP key and 1 or 0 key.

If however, file protect mode is set by the setting switch in the drive, the mode
cannot be canceled by the above key operation.

When power is turned on, the panel is not in file protect mode.
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3.3.4 Flowchart and seven-segment display
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3.3.5 Error codes

Table 3.4 lists the status codes and error codes used by the panel.

Table 3.4 Code table
Number lCode I ~ Contents NumbchCode ] Con‘ien}ts
Normal power up sequence status Seek error status
1 01 |State 1 23 21 | Go to zero seek time out
2 02 [State 2 24 22 |Seek time out che:ck, MPU check
3 03 |State 3 25 2B |Overshoot check in linear mode
4 04 |State 4 26 23 [Speed not good
5 05 |State 5 27 24 |Seek guard band check
6 06 |State 6 28 25 |Linear mode guard band check
7 07 |State 7 (initial seek) 29 27 |Illegal cylinder °
8 08 |State 7 (calibration seek) 30
9 0A | Calibration seek end 31
10 32

Ready status

Fault status

11 | 00 IReady status 33 11 |Seek command abnormal
Power up sequence inhibit status 34 12 | Write/read gate abnormal
12 31 |No power ready, unexpected 35 13 | Write off-track
interrupt
13 32 |RAM and EEPROM check 36 14 | Write unsafe
14 33 |Lock release check 37 15 | Write file protect
15 3C |DC motor activation check 38 16 |Head multi-selected
16 34 | Motor speed check 39 17 |VCM abnormal_
17 35 |Motor speed check 40 1F | DC motor abnotmal
18 36 |Motor speed check 41
19 3F | Initial seek error 42
20 37 |Initial seek time-out 43
21 3A | Calibration fault and EEPROM 44
check
22 45
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34 Main PCA

The drive contains fault display indicator (LEDs) located on the main PCA as shown

Figure 3.4.
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Figure 3.4 Fault display location on main PCA
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(1) RDY (Ready) indicator: Green
This RDY LED indicates the initial completion or the termination of seek or RTZ
operation.

(2) STO to ST6 (status) indicators: Red
The unit status is defined by these status LEDs as shown in Table 3.3.

Table 3.5 Status LED (1/3)

Fault or Normal Status Status Displagg~ Diagnostic
Panel
Status . SIS[{S|S|S|{S S
Desig Condition T|T|T|T|T|T|T| Code
6(5(4|3(2|1]0| (Hex)
Normal Detect the Power Ready and ?
Power State 1 MPU interruption. 010101010 0§ ! 0
gp State 2 Check the RAM and E’PROM. olo{ofofo]|1]0 02
e- v
quence State 3 Auto-lock release sequence. 0j0|0]|0|0}11§1 03
DC motor accelerate, compress ,
State 4 control and check the rotational ojojojo|1]|0Gi0 04
speed.
Set illegal cylinder address, detect
State 5 the rotational speed within specified 0|0|0j01]|0|1 05
time, and check the rotational speed.
State 6 Check the rotational speed. 010(0|0|1(110 06
State 7 Initial seek sequence. 0(0(0j0]1 11 07
Calibration seek sequence (when the
State 7 Key 1 on SW 1 is set “ON” position, ofojof1|1|L]1 08
the drive enters into this sequence).
Calibration seek end (After the STO 0
LED blinks on and off, when the Key
State 7| {50 SW 1 is set “OFF” position, 0101010100 i 0A
the drive indicates RDY).
Ready Selected Indicates the drive is selected by the tl1lolololal1
Status controller. B
File Indicates the drive is protected the
protected | write function by file protect key. 1/110101011 0_ 00
Tag 4/5 Indicates the optional tag 4/5 function 111lololtlolo
Enabled | is enabled by the key on the drive.
Power Indicates the condition to Power Ready 0 ‘
up State 1 is not correct or the drive detect 0/0{0)¢1(0|G|1 31
Se- the unexpected MPU interruption. 1
nhibit Indi bnormal condition of ol -1
inhibit ndicates an abnormal condition o
o State 2 RAM and E2PROM. 0/0]0 % 0 1 0 32
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Table 3.5 Status LED (2/3)

Fault or Normal Status Status Display Diagnostic
. SiS|S|{s|s|s|s| Panel
Stat -
atus Dej‘g Condition t|T|T|T|T|T|T| Code
nation 6|5(4(3[2[1{0| (Hex)
Power . . 0
up State 3 Indicates the actuator lock is not olololglo]1]1 33
Se- released. 1
quence ] ) 0
inhibit | giate 4 'Indncates the DC motor acceleration ololols|1]o]o 3C
Status is not correct. 1
Indicates DCM leration time out 010
State 4 ndicates ULV acceleration i olof$]4]1]0]0 34
(Start — 12 rpm). 111
Indicates DCM acceleration time out 010
State 5 (12 rpm — SPDG). 010 f % 110|1 35
Indicates DCM acceleration time out 010
State 6 (SPDG —> 3600 rpm). 010 % % 111(0 36
. " 0
State 7 Indxc‘aFes the Initial Seek Error olololg]1]1]1 3F
condition. 1
Indicates the initial seek is not 010
State 7 terminated with in the specified time. 010 f f Hn 37
. . . 0{0]0]0]|0
State 7 Indlcfi?es the calibration seek fault ololt!s4]414 3A
condition. il
Fault Indicates a Seek or Offset command
Status Control is issued during busy or Seek Error
Chec;" condition. 0|1|{x|xlo]o]1 11
Indicates a RTZ command is issued
during busy condition.
Indicates a Read or Write command is
Control issued during Seek Error, Not Ready
Check and Not On Cylinder condition. 0[1|x[{x|0|1}{0 12
Indicates a Write command is issued
during Read or Offset condition.
E)Vfrfl-te Indicates an off-Track condition ol1lxlxlol1l1 13
Track occurs during write operation.
Write Indicates a write operation can not be
Unsafe performed due to a write circuit fault. 01> px|11010 14
File Indicates a Write command is issued
Protected | during File-protected status. 011 xix11011 15
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Table 3.5 Status LED (3/3)

Fault or Normal Status Status Display | Diagnostic
: s|s|s|s[s|s's| Panel
Stat -
| Desig Condition T|T|T|T|T|T!T| Code
6(5[4(3|2]10| (Hex)
Fault | Read/ . .
Status | write fjndfcates multiple h_eads are gelected ol1lx|xl1l10 16
. uring a read or write operation.
Multi ;
. 0
VCN Indicates over-load current flows on A
Heat VCM. 01110 % 1 lf 1 17
DC . 0
Motor Indicates the D.Cj motor occurred an ol1¢lo]1]1]t 1F
abnormal condition. ‘
Fault 1
Seek RTZ Indicates a RTZ operation is not .Q
Error | Time-out | terminated within the specified time. 110x|x101011 21
Seek Indicates a seek operation is not :
Time-out | terminated within the specified time. 110x1x101110 22
Over- Indicates the head moves out during
track following sequence in linear 110(x|1(0f1]|1 2B
shoot
mode.
Not Indicates a Seek command is issued
Speed . 110|x|0|0]|1]1 23
during Not Speed Good condlition.
good
Seek Indicates the guard band is detected
Guard . . 1{0(x|x{1{0|0 24
during seek operation.
Band
Linear
Mode Indgcate‘s the guard band is detected 1lolxixl1lal1 25
Guard during linear mode.
Band
Illegal Indicates an illegal cylinder address
Cylinder | (>623) is issued by the controller. L0 x |11 27
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Power Supply

The optional power supply is available for M2344K. Figure 3.5 shows the front view
of the power supply.

Main Line switch

This switch controls application of site AC power to the power supply. Turning on
the switch applies power to an optional fan unit and the drive.

Indicators (LEDs)

(a)

Power On LED

The Power On LED indicates that AC input is applied to the power supply.

(b) Power Alarm LED
The power alarm indicates the following malfunction has occurred.
e +5V DC: Over current, Over-voltage and Non-voltage
e —12V DC: Over-current and Non-voltage
e +24V DC: Over-current and Non-voltage
e Overheat within the power supply
(c) Device Alarm
The Device Alarm indicates that the thermal switch has been closed on the
optional fan.
PSU: B14L-5105-0178A#A2
INPUT POWER
TRM1 o VOLTAGE
® actoov| {7z SELECT ON O
ACl1sV | 7 POWER
INPUT aci2ov| "tz AM O
[ L I DEVICE o
— 1
L2/N AC220 V ALM
@) AC240 V 18V
— -
INPUT 2 vOLT
10A +24 v
ALM [ - FG SG +5 v
5 1 2 3
oV
® ® ® -12v
MAIN LINE SWITCH voLT
NETZHAUPTSCHALTTR TRM2 CHECK

Figure 3.5 Front view of power supply unit
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CHAPTER 4 THEORY OF OPERATION

The operation of the drive is divided into three parts. The first part (section 4.1) describes
the mechanical assemblies of the drive. The second part (sections 4.2) describes the heads
and disks. The third part (sections 4.3 and 4.4) describes the interface, servo circuit, R/'W
control, and other electronic controls.

4.1

¢y

@

©)

4)

Mechanical Assemblies
Disk enclosure

The Disk Enclosure is a completely sealed unit containing the disks, spindle,
actuator, and heads. The DE is sealed at the factory and must not be opened in the
field.

Air circulation in DE

The breather filter, 99.97% efficient to 0.3 wm particles, is attached on the bottom
side of the DE. A small inlet through the filter opens adjacent to the spindle and
compensates for atmospheric changes preventing negative pressure in the vicinity of
the spindle while operating or not.

The recirculation filter is located in the corner of the DE to optimize the purge
efficiency and keep the air free from contaminants. The frame of this filter forms a
spoilers between the platters thus creating a simple air flow loop.

The combination of these two filters allows for low head flying height, while
manufacturing high reliability.

Spindle drive motor

The spindle drive motor, an integral part of the spindle, is a 3-phase DC hall motor
driven by +24 V. Both ends of the spindle shaft are supported on the rigid
monocoque chassis through ferrofluidic seal bearings. As a result low susceptibility
to external shocks/vibration and high pressure resistance are achieved.

Actuator arm assembly

A rotary voice coil actuator is used for positioning the data heads over the desired
cylinder. The servo information is demodulated from the servo head signal
prerecorded at the factory.

The moving parts assembly is statically balanced and also supported on the

monocoque chassis at both ends of the pivot shaft. This provides the actuator with
greater immunity to external shocks/vibration.
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4.2.1

4.2.2

4.2.3

M

4.2

When the power is removed, the actuator lock is activated and heads are automatically
retracted to the landing zone and secured.

Heads and Recording Media

Heads

To accomplish high density recording, Contact Start/Stop (CSS) flying heads are
employed. The heads fly on the surface air flow generated by the rotating disk. The
CSS system differs from the conventional ramp-load system in that the heads are
always over the recording media and rest on the disk surface when the disk is not
rotating.

Since, the head and disk make contact, the wear caused by this contact must be
minimized. Therefore, the CSS heads are lightly loaded and surface pressure is
reduced by using a tapered flat slider.

Recording media

The data recording media are aluminum disks approximately 210 mm (8-1/4 inches)
in diameter and approximately 2 mm (75 mil) thick, and are coated with a magnetic
material. Since the drive employs CSS heads, to prevent wear the surface is coated
with a special lubricant. Up to cight disks can be installed for a maximum storage
capacity of 690 MB. The bottom surface of the fourth disk is for the servo area, on
which the positioning data and clock signals are recorded.

Servo track format

Servo track configuration

The servo area is used to store the unique data patterns which generate the Track
Positioning, Index, Guard Band, and Clock signals. This data is recorded on the disk
before the drive is shipped from the factory.

The servo area consists of a combination of ODDI1, ODD2, EVENI] and EVEN 2
tracks. The physical placement of servo tracks is shown in Figure 4.1. The servo
tracks are divided into the following five parts:

(a) Dead Space (DS or Landing Zone)

Dead Space is used for head contact during start and stop. DS consists of five
DC-erased tracks and is recognized as Head Unloaded through the servo circuit.

(b) Inner Guard Band
Inner Guard Band is used for speed control during RTZ or Initial seek sequence.

IGB consists of three EVEN1-EVEN?2 tracks, three ODDI1-EVEN2 tracks, four
ODD1-ODD?2 tracks and four EVEN1-ODD?2 tracks (14 tracks total).
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Servo Band

Servo Band is used for tracking to determine the center of each cylinder. The Servo
Band consists of 157 EVEN1-EVEN2 tracks, 157 ODD1-EVEN2 tracks, 156
ODD1-ODD?2 tracks, and 157 EVEN1-ODD?2 tracks (627 track tétal). However,
1-1/2 inner tracks of Cylinder 0 and 1-1/2 outer tracks of Cylinder 623 are not utilized
for corresponding data tracks.

(d) Outer Guard Band 1 (OGB1)

©

Outer Guard Band 1 is located between OGB2 and Cylinder 0, and is used for
speed control during RTZ or Initial Seek sequence. OGB1 consists of three
EVENI1-EVEN?2 tracks, four ODD1-EVEN?2 tracks, four ODD1-O1D?2 tracks and
three EVEN1-ODD?2 tracks (14 tracks total).

Outer Guard Band 2 (OGB2)

The Outer Guard Band 2 is used to recognize that the head has passed through the
servo zone in an outward direction. OGB2 consists of five EVEN1-EVEN?2 tracks,
four ODD1-EVEN?2 tracks, four ODD1-ODD?2 tracks and four *VEN1-ODD2
track minimum (17 tracks minimum total).
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Figure 4.1 Servo track configuration

(2) Servo pattern

The servo signal is a unique “Dual-phase composite servo signal” which creates a
high-performance positioning system. It is used to achieve angular positioning
(location with reference to the circumference of the disk) and radial positioning
(location with reference to the radius of the disk).

Angular positioning is determined by a series of sync bits which are written on each
track. Through a combination of Index Bit and Normal Bit; the “sync pattern” is
developed. A series of unique sync patterns is written at the factory and used in the
identification of specific disk regions. Refer to Figure 4.2 and Figure 4.3. Index
mark, IGB, OGB1, and OGB2 patterns are described in item (3) of subsection 4.2.3.
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ODD1-EVEN2

OoDD1-0DD2

EVEM1-0DD2

EVEM1-EVEN2

Index Pulse

Sync Pulse
0dd1 Pulse 0Odd2 Pulse Index Puise
/ Event Pulse / Even2 Pulse . /

éii

Wy
A—A

One Cycle
(8-Data-Byte: 3.25us) —

Figure 4.2 Normal bit pattern
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ODD1-EVEN2

ODD1-0DD2

EVEN1-0DD2

EVENTEVEN2 /\/ /\/ /\/

4-6

Sync Pulse Sync Pulse
QOdd1 Pulse 0Odd2 Pulse
Event Pulse / Even2 Puise

/\/,

A
A
A

=T
1

One Cycle
(8-Data-Byte: 3.25us)

Figure 4.3 Index bit pattern
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Radial positioning information is provided by writing ODD1-EVEN2, ODD1-
ODD2, EVEN1-ODD2, and EVEN1-EVEN2 patterns, in that order, on the servo
surface.

During head movement, the servo circuit detects the amplitude chiinges between
ODD1 and EVENT1 peaks (phase 1), and between ODD2 and EVEN2. peaks (phase
2), and then converts them into two position signals (phase 1: Normal, phase 2:
Quadruture) through the position sensing.

After head movement, the servo head, which has double the core wiilth of the data
head, settles on the border of two types of servo patterns controlled by the two
least-significant bits of the target cylinder address. The servo circuit then makes the
ODD1 (or ODD2) peak equal to the EVEN1 (or EVEN2) peak by positioning the
servo head on the center of the servo track. Refer to Figure 4.4. ‘
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10-4LT189HATY

Index Sync Odd 1 Even 1 Odd 2 Even 2 Index Sync
Pulse Pulse Pulse Pulse Pulse Pulse Pulse Pulse
N|N SisNIN S|S N~ sis NN SiS NIN SISN|N SIS
N
nInsis nin sis Ninsls nins]s NIN S{SNIN s|S %
NN sis N|N N|NS NiN sts Ninsisn|n s|s \
s sis s “
NN SIS NiN S[S NN S|S NN SIS N{N SISNIN SiS
NIN SIS N[N S]S NN sls Nin sis NIN siS NIN s[5
NN s|s NiN s|s NN sls NiN S[s NIN sis n|n s|s
NiN SIS NIN S|S Nin s|s N|N sis NIN SIS NIN s|s

Data Head Position

Figure 4.4

Servo Head Position

Servo Signal

Dual-Phase Composite Servo signal
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Index, IGB2, IGB1 and OGB patterns

Index, OGB2, OGBI1, and IGB patterns are detected by decoding the combination
of Index bits and Normal bits. Each of the patterns are shown in Tabie 4.1.

Table 4.1 Index, OGB2, OGB1, and IGB Patterns

Signal Pattern Pattern interval
Index 01011 40,960 B (5,120-sync)
OGB2 01110 256 B (32-sync)
OGB1 01010 256 B (32-sync)

IGB 10011 256 B (32-sync)

Note: 0 — Normal bit
1 — Missing bit
Data surface format

The data surface consists of all the disk surfaces except the servo surface and is
composed of three basic parts as follows:

Landing Zone (LZ)
The Landing Zone is included in the area described as Behind Home (BH), but is

specifically the area the heads contact during start and stop sequence:. The Landing
Zone corresponds to Dead Space (DS) on the servo surface.

Behind Home (BH)

Behind Home (BH) is the transition area on both sides of the data tracks. It
corresponds to OGB2, OGB1, or IGB on the servo surface.

Data Track

The data track area consists of 624 cylinders for data recording, with Cylinder 0
being the outer-most track and Cylinder 623 being the inner-most trick.

41FH6817E-01 4-9



4.2.5 Head and surface configuration

The head and surface configuration for the M2344K is given in 4.6.

4-10

l LH l BH [ Data tracks T BH [ LH ] 168 | Data tracks ‘ )
A
Data Head 13 Servo Head
Data Head 12 Data Head 14
A 4 Y
LH BH Data tracks BH LH BH Data tracks BH
LH BH Data tracks BH LH BH Data tracks BH
Data Head 09 Data Head 11
i Data Head 08 Data Head 10
 J Y
LH BH Data tracks BH LH BH Data tracks BH
LH B8H Data tracks BH LH BH Data tracks B8H
A A
Data Head 05 Data Head 07
I
Data Head 04 Data Head 06
\ / \ 4
LH BH Data tracks BH LH B8H Data tracks BH
LH BH Data tracks BH LH BH Data tracks BH
A A
Data Head 01 Data Head 03
1
Data Head 00 Data Head 02
Y
[ LH [ BH I Data tracks l BH [ LH l BH I Data tracks | BH
Spindle Hub

Figure 4.5 M2343K surface configuration
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I LH | BH ] Data tracks l BH ,LH- | BH l Data tracks I BH J

Data Head 09 Data Head 11
'

Data Head 08 Data Head 10
\ 4 Y

LH BH Data tracks BH LH BH Data tracks BH

LH BH Data tracks BH LH BH Data tracks BH
A A
Data Head 05 Data Head 07
Data Head 04 Data Head 06
Y A A

LH BH Data tracks BH LH BH Data tracks BH

LH BH Data tracks BH LH BH Data tracks BH
A A

! Data Head 01 Data Head ‘03

Data Head 00 Data Head 02
Y Y

LH BH | Data tracks BH LH BH Data tracks BH

LH| BH Data tracks BH LH| IGB | Data tracks 885;
A A
Data Head 25 Servo Head
Data Head 24 Data Head 26
Y A A

LH BH Data tracks BH LH BH Data tracks BH

LH BH Data tracks BH LH BH Data tracks BH
L L
Data Head 21 Data Head 23
Data Head 20 Data Head 22
\ 4 Y

LH BH Data tracks BH LH BH Data tracks BH

LH BH Data tracks BH tH BH Data tracks BH
Data Head 17 Data Head 19
Data Head 16 Data Head 18
A 4 B 4

LH BH Data tracks BH LH BH Data tracks BH

LH BH Data tracks BH LH BH Data tracks BH
A
Data Head 13 Data Head 15
Data Head 12 Data Head 14
Y ) 4

| LH | BH | Data tracks BH I LH | BH I Data tracks ‘ BH J

Spindle Hub

Figure 4.6 M2344K surface configuration
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4.3

4.3.1

Interface

This section describes the physical and logical conditions of the signal transmission
through the interface between the drive and control unit.

The timing is specified at the connector position of the drive unless otherwise
specified. Accordingly, it is necessary for signal timings to consider both the delay
time in the interface cables (approximately 5 ns/m) and the delay time in the control
unit. A circuit delay in the drive from the drive side connectors (A and B) has been
considered in the specified time in this manual.

Signal lines

(1) A-cable signal lines

4-12

Control Unit Drive
(2) Unit Select Tag (H/L)
(6) Unit Select 1,2,4 (H/L)

(6) Tagl,2,3 (H/L) Status 0 to 7 (H/L) (16)
(20) BusOto9 (H/L)
“1
(4) Tag4,s5 (H/L) Busy2
(2) Channel Ready (H/L)
40 lines 16 lines or 18 lines (dual

port configuration)

Total: 56 lines or 58 lines (dual port configuration)

Notes:
*1 Functions of Tag 4 and Tag 5 can be disabled.

*2 Busy signals are used only when the dual port option is used.

Figure 4.7 A-cable signals
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(2) B-cable signal lines

Control Unit

Drive

1F Write Clock  (H/L)

Total : 18 lines

Figure 4.8 B-cable signals

4.3.2 Description of Signal Lines

(1) A-cable input signals

(a)

(b)

(©)

Unit Select Tag

This signal strobes Unit Select 1, 2, 4 and is used to select the: desired drive.

Refer to Figure 4.11 for the timing.

Unit Select 1, 2, 4

These three signals are binary coded to select the desire¢! disk and are
validated by the leading edge of Unit Select Tag. The drive Logical Unit
Number is selectable on the main PCA by setting a DIP switch. LUNs of 0 to

7 are selectable. See Subsection 2.6.1.

Tag/Bus

The contents of the 10-bit bus, defined by Tag 1, 2 and 3, are shown in Table

4.2.

41FH6817E-01A

Read Data (HN1.)

(2) Write Data (H/L) 1F Read Clock (H/I,j
(2) Write Clock (H/L) Unit Selected (H/Lj
Seek End HA )

Index (H/L‘)

Sector (H/Lj

4 lines 14 lines 7

@)
@)
@
@)
@
@
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Table 4.2 Tag/Bus lines

BUS ' Tag 1 Tag 2 Tag 3 Unit
Cylinder Address | Head Address Control Select Select Tag
0 1 1 Write Gate
1 2 2 Read Gate
2 4 4 Servo Offset Plus
3 8 8 Servo Offset Minus
4 16 - Fault Clear
5 32 - AM Enable
6 64 - RTZ
7 128 - -
8 256 - -
9 512 - Release* Priority Select*
Note:

*

a.

Used only with Dual Channel option.

Cylinder Address (Tag 1)

The cylinder address is gated by the leading edge of Tag 1, and the contents of
bus lines (Bus 0 to 9) are set in the cylinder address register of the drive. The
bus lines must be stable prior to Tag 1, and must be stable throughout Tag 1.
Refer to Figures 4.12 and 4.13.

Head Address (Tag 2)

The head address is gated by the leading edge of Tag 2, and the contents of

bus lines (Bus 0 to 3) are set in the head address register of the drive. The bus
lines must be stable prior to Tag 2 and must be stable throughout Tag 2. Refer
to Figures 4.15 and 4.16. The Cylinder/Head addressing of M2344K is shown in

Figure 4.10.
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Cylinder

Head 0 623

- d W N - O

26

Figure 4.10 M2344K cylinder/head addressing
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C.

Control Select (Tag 3)

Bus lines (0 to 9) enabled by Tag 3 have a different meaning for each bit. All
signals are defined as control signals.

Write Gate (Bus Bit 0)

This signal enables the write operation on the specified track/sector. This signal is
validated under the following conditions:

Unit Ready True
On cylinder True

Seek End True
Seek Error False
Fault False
File Protect False
Offset False

Refer to Figures 4.11 and 4.12.

Read Gate (Bus Bit 1)

This signal is used to read data from the specified track/sector. Refer to Figure
4.13.

Offset Plus (Bus Bit 2)

This signal is used to recover an error and the head is offset 2 - 3 wm in an
out-ward direction. The drive will issue On Cylinder and Seek End signals to the
controller when the operation is completed. Refer to Figure 4.17.

Offset Minus (Bus Bit 3)

This signal is used to recover an error and the head is offset 2 - 3 wmin an in-ward
direction. The drive will issue On Cylinder and Seek End signals to the controller
when the operation is completed. Refer to Figure 4.17.

Fault Clear (Bus Bit 4)

This signal clears the Fault status; however, if sources of a fault still exist, this
status is not cleared. Refer to Figure 4.18.
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AM Enable (Bus Bit 5)

The AM (Address Mark) Enable, in conjunction with Read or Write Gate, is
used in a Variable Sector format. When Write Gate and AM Enable are
simultaneously set, AM is written. Refer to Figure 4.30.

When Read Gate and AM Enable are simultaneously set, the disk read circuit

searches AM, and when it encounters 3 bytes of DC erased area. the drive will
issue the AM Found signal to the control unit. Refer to Figure 4.21.

Return to Zero (RTZ) (Bus Bit 6)

No matter where the access heads are located on the disk, they &re returned to
cylinder zero and head zero by the RTZ signal. This signal clears Seek Error.

Release (But Bit 9) Dual Port only

Asserting this command will release Channel Reserve and U'nconditionally
Reserve in the drive, making alternate channel access possible after selection by
the channel ceases.

If a customer desires to use the Release Timer feature with the Release Timer
switch on the optional dual channel PCA, release will occur 50 ms (nominal)
following the deselection of the drive. Refer to Figures 4.11 and -+.12.

Priority Select (Unit Select Tag-Bus bit 9: Dual Channel)

When the control unit issues Unit Select Tag and Bus Bit 9 with « specified disk
address, the drive will be unconditionally selected and absolutely yeserved by the
channel issuing this command providing both channels are enables! and a priority
select condition does not exist on the opposite channel.

Once the drive is unconditionally reserved by Priority Select command, that
channel has exclusive access to the drive. The opposite channel van access only
after Release command has been issued by the selected channel. Refer to Figure
4.12

When the drive is unconditionally reserved, all interface signals are inhibited on
the opposite channel including the Unit Selected and Busy signals .

Tag 4/5 (Optional)

The function of these signals can be inhibited by a switch in the drive. These
signals gate additional information on Status 0 to 7 line of the A (’able. Refer to
Figure 4.20.
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(¢) Channel Ready

This signal is used to prevent damage to the file caused by interface disturbances
when control unit power is lost. Therefore, this signal must be true when the
controller is available and must be off before logic levels decay at the interface
when a power failure of the control unit occurs. Refer to Figure 4.24. Unit Select
is impossible when Channel Ready is false.

(2) A Cable output signals

4-18

(a) StatusOto7

The status 0 to 7 lines are determined by the logical combination of Tag 4 and
Tag 5 signals as in Table 4.3.

Table 4.3 Status lines determined by Tag 4/5

Tag 4 False True False True

Tag 5 False False True True

Status | Unit Status gf:ttssr Count g?rl(l)tr/ssizi(us Device Type
0 Unit Ready El‘»ector Address Fault 1 Device Type 1
1 On Cylinder gector Address Fault 2 Device Type 2
2 Seek Error iector Address Fault 4 Device Type 4
3 Device Check gector Address Seek Error 1 Device Type 8
4 | File Protected i’gc“’r Address | goo Error 2 Device Type 16
5 AM Found ggctor Address Seek Error 4 Device Type 32
6 |JINDEX Sector Address | yoMHT Device Type 64
7 | SECTOR Sector Address | pMFT Device Type 128

Note:
Tag 4 and Tag 5 can be inhibited by the Tag 4 and Tag 5 disable switch in the

drive. When Tag 4 and Tag 5 are disabled, Status 0 to 7 lines indicate Unit Status
only.

41FH6817E-01A



a.

Unit Status (Unit must be selected)

Unit Ready

This status is set when initial seek is completed and goes false when the power is
turned off.

On Cylinder

This status is set along with Unit Ready and it is cleared at the next seek or
RTZ instruction. It is again set along with Seek End on the B-cable when a
Seek or RTZ operation is completed. However, it may not be true if a Seek
€rror occurs.

Seek Error

This status indicates that a Seek or RTZ operation ended abnarmally. In this
case, On Cylinder may not be set but B-cable Seek End will te set on. The
Seek Error is cleared by an RTZ instruction. Refer to item (c) for detail.
Fault

This status indicates that a fault condition exists in the drive. Refer to item (c)
for detail. If any seek error has occurred, writing is immediately inhibited and
a Fault signal is issued to the control unit. The Fault Status is clcared by Fault
Clear (Tag 3 Bit 4).

File Protected

File Protected signal, enabled by a switch on the main PCA, indicates all

tracks are in write-protected status. Attempting to write while this signal is on
will cause a fault.

AM (Address Mark) Found

This signal is used only in Variable Sector mode, AM Found is an 8-byte pulse
which is sent to the control unit after the recognition of a 3-byte D'C erased area
on the specified tracks when the AM Read instruction is received. Refer to
Figure 4.31.

Index

This signal is a three-byte pulse which occurs once per revolution and is used for
reference in Read/Write operation. The index signal is invalid during initial seek
or RTZ operation. Refer to Figure 4.21 for the timings of Index and Sector.
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Sector

The Sector mark, a three-byte pulse which occurs 1 to 128 times per track, is
derived from the Index signal and Byte Clock of the servo surface. The number
of bytes per track is selected by DIP switches. Refer to Subsection 2.6.6.

Sector Count Status (by Tag 4)

This status is used in fixed sector mode and valid when the number of sectors per
track is less than 256. This signal is reset by the trailing edge of Index, clocked by
the trailing edge of Sector and indicates the current sector address in the drive.
Sector Address (Status lines 0 to 7) will be issued to the control unit.

Fault/Seek Error Status 0 to 7

Three-bit binary coded Status 0 to 2 indicate the eight types of Fault, three-bit

binary coded Status 3 to 5 indicate the seven types of Seek error as shown in
Table 4.4.
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Table 4.4 Fault/Seek error status

Status Bit Fault/Seek Error
716(5(4]3(2]|1]0 | Designation Conditicn

Status

Indicates a Seek or Offset

Control command is issued diiring busy

X1 X|X|X|X|0]0]|1 Check 1 or Seek Error condition.

Indicates RTZ command is issued

during busy conditior.

Indicates a Read or Write

command is issued ditring a Seek
Control Error, Not Ready axl Not On

XXX\ XIX10111 01 qpecn Cylinder condition. Indicates

a Write command is issued

during Read or Offset condition.

Indicates a write comnand is

Write

XIX[X[X|X{0]1]1 ; issued during off-track
Fault Off-track condition.
Write Indicates a write operation
XX X|X|X]|1]0}0 cannot be performed by write
Unsafe c
circuit fault.
Write Indicates a write cominand is
X|X|X|X1X11101 Protected issued File-protected status.
. Indicates a multiple bead is
X[X|[X([X|X|1|1|0|ReadWrite | gojocteq during read or write
operation.
Indicates Over-Load Current
X1 XXX |X|X|{X| VCMHT flows on VCM.
Indicates Over-Load Current
1IX)X XX XXX DMFT flows on DC motor.
RTZ Indicates an RTZ opuration is
XIX|0[0]1 XXX Time-Out not terminated withir the

specified time.

Seek Indicates a Seek oge}atmion is
Time-Out not terminated within the
specified time.

Indicates the head over-shoots
the target cylinder during
X[Xi0]1]1|X[|X]|X]| Over-Shoot | setting time, or the hi:ad moves
out during track following
sequence in linear méde.

Seek Indicates a Seek continand is
Error (XIX|0|1 |1 X[X|X ?}p(fgg Not | jssued during speed Not Good
condition.

Seek Guard | Indicates the guard bind is
X|X1110)01X XX Band detected during seek operation.

Linear Mode | Indicates the guard biand is
XIXN 10 1 XXX Guard Band | detected during linea mode.

RTZ Outer | Indicates the guard band is
Guard Band | detected during RTZ mode.

Indicates an illegal cylinder
address (<623) is issg¢ed by
the controller.

Illegal
X(X[1]1(1 XXXCylinder
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4.22

d.

Device Type

These status bits indicate the device type code of the drive. Refer to Table 4.5.

Table 4.5 Device type

Status | Status | Status | Status | Status | Status | Status | Status
7 6 5 4 3 2 1 0

2’ 26 25 24 23 22 2! 20

M2344K 0 0 1 1 0 0 1 0 1690.1 MB

(b)

Busy (Dual Channel Only)

If the drive is already selected and/or reserved, a Busy signal will be issued on
the A-cable to the channel attempting the select. This busy signal will remain
at this status until Unit Select Tag is negated or the drive is no longer busy.
Unit Selected signal should be used to enable in the control unit. Refer to
Figure 4.11.

B-cable input signals

(a)

(b)

Write Data

This line carries NRZ data which is to be written on the disk surface and must
be synchronized with Write Clock. Refer to Figure 4.22.

Write Clock

Write Clock is a return signal of 1F Write Clock issued from the drive. Refer
to Figure 4.22.

B-cable output signals

(a)

1F Write Clock

This signal is used by the control unit to synchronize Write Data Clock. 1F
Write Clock is available during Unit Ready Status except during read
operations. However, a fluctuation of 32 bits +3 bits could occur in the last 4
bytes of Invalid Data. Refer to Figure 4.22.
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(b)

(©)

(d)

(e)

®)

Read Data

This line transmits the recovered data in the form of NRZ data synchronized
with 1F Read Clock. Refer to Figure 4.23

1F Read Clock

This line transmits 1F Read Clock. The Read Data is synchranized witn 1F
Read Clock. Refer to Figure 4.23. This line is valid only .uring a read
operation.

Unit Selected

When the three Unit Select signals (gated by the Unit Select Tag) and the
logical address of the drive compare, the status signals are issued from the
drive. The Unit Selected signal activates the drivers/receivers on A-cable.

Seek End

Seek End signal indicates that a Seek, RTZ or Offset operation has
terminated. This signal may be used as an interrupt to the control unit.

In dual channel operation, the Seek End signal sent to the unselected channel
will normally be constant-true. However, if the drive is selecte¢ on a channel,
and the opposite channel receives a select command, and then the selected
channel resets: Select and Reserve will be latched on the drive and the Seek
End signal sent to the waiting channel will go false for 30 us.

Index/Sector

Exactly the same as A-cable signals.
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4.3.3 Timing

Polarities are defined in positive logic. The shaded area is undefined.

(1)  Unit Selection

UnitSelect _ | l
e ® [ { ! 200ns min.
) iﬁl?i‘mll Undetned
| @Mﬁll 400 ns max.
Selected (A)
«.‘._f.— 100 ns min.
Release H
(A1
?argt(g;elect *1 Ir_-—l___l l
200ns min. t [ { 200ns min.
2 and s ®) /////////////////////////////////_////////////////////////
|_mﬁ.| e 400 ns max.

Busy (B)*1 S || | ||

| | : I I | 400 ns max.
Shicua e 1 J w—

Note:

*1) Dual channel only.

Figure 4.11 Unit Select timing
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@ P

riority Select timing (Sample)

(ggli:)ct Tag -—-J I___l I
w K X . =~ . @
o 2 N . /5.
Channsal Aﬁ
UCRSV _J L
el
Solcted ————— L 1
——I—r— 100ns min.
\. Tag 3 n
e ggli;ct Tag L | r

w 7K XK Y

chael8S gio ) YN\ K

UCRSV

g Selected

Notes:

1. LUN: Logical Unit Number (Unit Select 1, 2 and 4).
2. UCRSYV: Unconditionally Reserved (Priority Selected).
3. Sample Sequence is as follows:

CHB Selected — CHA Priority Select — CHB Priority Select
CHA Release — CHB Select .

Figure 4.12 Priority Select timing
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(3) Seek timing (Tag 1)

Tag 1 ‘ |

Bus 0109 | | .
On Cylinder } I

Note:

Cylinder address must be valid.

Figure 4.13 Seek timing

(4) Same Cylinder Address

|

sus 0w 77K Y. .. .

200ns min. ! — 200ns min.
1to 5 Ms

Tag 1

On Cylinder I

Seek End

4.0 s min,

10 Ms max.

Figure 4.14 Same Cylinder Address
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(5) Tag 1/Tag 2 timing

Teg 2

I

0.2 Ms min,

I
0.4 s min, !
1to 5 uUs - - 1to5Us

Figure 4.15 Tag 1/Tag 2 timing

(6) Tag 2 Read/Write timing

Teg 2 I L

C.2 s min.

Read Gate J
Write Gate ,
-]

5.0 4s min.

Figure 4.16 Tag 2 Read/Write timing

41FH6817E-01
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(7) Offset timing

Offset

Tag 3

0 min. 0 min.

BUS 2/3 comseemm—

Seek End —]

200ns max.
4.0ms nominal

Note:
The control unit must inhibit the write operation for 4 ms after offset end
sequence.

Figure 4.17 Offset timing

(8) Fault Clear timing

Tag 3 I

Bus 4 J I

Fault

800 ns min.
200ns min. 1 200ns min.

400ns min.

Figure 4.18 Fault clear timing
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(9) RTZ timing

Tag 3 —r—

Bus 6
200ns min. - 200ns min.
1tob Us

On Cylinder |

I
Seek End
(Seek Error) I

s 400 ns max.
3 s max.

Figure 4.19 RTZ timing

(10) Tag 4/5 and Status lines (Optional)

Tag 4/5 ————{

Status O to 7 D(

D

et ——

Unit Status

400ns max.

Sector Counter Status, Fault Status or Device Type

| @—— 400ns max.

Unit Status

Figure 4.20 Tag 4/5 and Status lines

41FH6817E-01
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(11) Index/Sector

Index

3 Bytes 3 Bytes
Sector l I I I

| | 3 Bytes

-
Last Sector Sector 0 Sector 1

Sector ] - )( X 1 X
Address N-2 N-t | 0

300 ns max.

4-30

200ns max.

Figure 4.21 Index/Sector timing
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(12) 1F Write Clock, Write Data/Write Clock

1F Write Clock —, W1 —l l I r——l—-—J -I.__l

TF

Write Clock ——-l l TW2 ‘__—1 I L [ |
L

Write Data I——-J
R B

Tf = 50.8ns x1ns
Twl = 25.4ns x5 ns
Tw2 = 25.4ns £8 ns
Tds = 0 £6ns
Note:

1. Write Clock/Write Data timing shall be specified at the Drive 1/O
Connector.

2. The permissible value of Tf timing is 2% which includes the disk rotational
variation, £1% and jitter, +1%.

3. NRZ Write Data from the control unit is phase-compensate¢ and then RLL

2/7 Encoded for writing on the disk surface.

Figure 4.22 1F Write Clock, Write Clock/Write Date
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(13) Read Clock/Read Data

LA

1F Read Clock —-I’ l—J ].—I I J——-I I-__-I r—

Read Data ____[—_L____.I l—
| ‘ Tds

Tf = 50.8ns £1ns

Tw = Tf/2 (25.4 ns %5 ns)
Tds = 3 ns +7 ns/—4 ns
Notes:

1. Read Clock and Read Data timing shall be specified at the output connector
of the drive.

2. Read Data signal should be clocked at the rising edge of Read clock and the
high speed IC (ex. shottky type) should be used for the clocking circuit (ex.
Ser/Des circuit, ECC/CRC circuit) in the control unit.

Figure 4.23 Read Clock/Read Data timing

(14) Channel Ready

+4.75 v]f— N +475V
Channel 5V -\

Channel Ready

0.5ms min. 0.5ms min.

Figure 4.24 Channel Ready timing
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4.3.4

1

Format

Format control

The Recording Format is controlled by the control unit. The Index and Sector
signals are used to indicate the beginning of a track and sector by the control unit.
Recommended format for fixed and variable sectors are shown in itepns (2) and (3).

Some drive dependent constraints must be recognized to accomplish a format. The
following is a list of those format parameters:

(@ Gap 1 Tolerance
This 18 bytes tolerance is required for conventional disk pack/cartridge drive. In
the M2344K, this is not required, however, this tolerance must be provided to
allow for head selection or read-after-write transient.

@ VFO Fast Synchronization
The synchronization time required to allow the Variable Frequencey Oscillator
(VFO) to synchronize is 18 bytes minimum before Synchronous Patterns for the
address field and data field.

(® Write Driver Turn On Time
The Write Driver Turn on time is approximately 800 ns. This time has to be
accounted for in order to know write splice locations.

(@ Synchronous Byte
Synchronous Byte is one-byte field containing non-zero pattern to identify the
beginning of the address field and data field of record. The pattern recom-
mended is a “19” (Hex) pattern.

(® End-Of-Record (EOR) Pad

This tolerance is 3 bytes of zeros to allow for internal encoding delay time during
a write operation.

(® Gap 3 Tolerance

Gap 3 is 1-byte minimum of zeros to prevent the write turn-off transient.
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)

Head Select Transient

The control unit must provide a 5 us minimum delay time between head select
and initiating read gate. Normally this delay time will be provided by adding
zeros within Gap 3 and/or Gap 1 depending the control unit function.

Read-after-Write Transient

The control unit must provided a 10 us minimum delay time between the trailing
edge of a write gate and the leading edge of a read gate.

Normally this delay time will be provided by adding zeros within Gap 3 and/or
Gap 1 depending on the control unit function.

Read/Write Encoding/Decoding Time

The NRZ write data is encoded into RLL 2/7 write data pulses and written on
the specified record during write operation. The RLL 2/7 read data pulse is
decoded into NRZ read data and then sent to the control unit during read
operation. Through encoding and decoding circuitry, a read data signal will be
delayed by approximately 10 bits compared to write data.
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(2) Fixed Sector format

Index/!Sector N Identical Records Sector/Index
GAP 1 Address GAP 2 Sync i
{(VFO Sync) Area (VFO Sync) Pattern Dr\?tg A;:;a E4CBC ;: ~\P3
188 88 18B 1B Y L4
Flag Status .
Upper Lower ¥:RC
Sync LogizgldUnit Cylinder Cylinder Head Sector 28
1B 1B 1B 1B 18 1B :

Example: 128 Sectors/Track

Total Bytes/Track
Sector/Track

Data Area = — (Gap loss + Check Bytes)

= iof;g)_ — (49 + GAP3) = 256 bytes

In case of 256 bytes data length, Gap 3 is 15 bytes

256 bytes X 128 sector
40,960

Track Efficiency = X 100 = 80%

Notes:

1. This format is an example only and may be structured to $uit individual
requirements.

2. The Sync Byte Sent on the B-cable is recommended to be a “19” (Hex)
pattern.

3. Data patterns for Gap 1, VFO Sync., Write Splice EOR Pad iind Gap 3 are
all “0”.

4. Fixed sectors per track may be any number from 1 through 128 and can be
selected by setting the configuration switches on the main PCA.
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(3) Variable Sector format

Index

N Records Index
Gap 2
oros VFO Address Write VFO Sync Data EOR Gap 1
OB | e | S| Sype | A | sales | Sync | paten | A | GT) e | GG | 58
Flag Status ow
Pfrtgfn L ogiac:?Unit CL\J/ﬁggrer Cl;lincei;r Head Sector CRC | CRC
__Total Bytes/Track — Index Loss
Data Area = Records/Track (Sync + Address Area)
Example 1: 64 Records/Track
Data Area = —49—?—6-3%-1-5— — 52 = 587 bytes/records
- 578 x 64
Track Efficiency = 40960 X 100 = 91%
Example 2: 256 Records/Track
40960 — 15
N Records = 56+ 5 - 132 records/track
- _ 256 x 132
Track Efficiency = 20060 82%

Note:

This format is an example only and may be structured to suit individual
requirements.

4-36 41FH6817E-01



4.3.5 Format timing specification

(1) Format Write

Index or __,_—-l

Sector

Write Gate -l—

2 Bytes max.

3 Bytes min.

Address Area (AA)

Format [ CRC I CRC I

Note:

Write Gate may stay on at broken line.

Figure 4.25 Format Write timing

2) Data Write

Forrmat G1 I AA ] G2 DA ] G3 |
REa( G 310 ] I
16 Bytes
min. 1 Byte max.
1 Byte min.
————
L 1!
Write Gate 16 Bytes "
min. 3 Bytes min. | | 2 Bytes max.
™ [
t
14 Bytes

MR

Figure 4.26 Data Write timing
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(3) Data Read timing

[ 1 [1

Index or
Sector
Format G1 AA | G2 DA l G3 l
Read Gate 16 Bytes I—, 1 Byte I
min. |1 Byte max. |- min. 1 Byte max
— { rd l—— 1
16 Bytes
min.

Read Data % Invalid % Valid % Invaiid % Valid

Notes:

1. The Invalid data in the above figure may be ignored since they are controlled
in the unit.

2. The timing for switching to Read Clock should be performed after the
invalid data. In this case a phase adjustment of 1 or 2 bits is required.
3. Address Area and Data Area each includes a CRC/ECC byte.

Figure 4.27 Data Read timing
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(4) 1F Write Clock in reading
When Data Area is written, after reading Address Area, 1F Write Clock fluctuates

slightly while it activates VFO (Variable Frequency Oscillator) in the drive. LDATA
and LPLO are signals used within the drive.

Index or Sector —I I

(DA Read)

A
Read Gate J l

|

I

[

|

I 1 |

LDATA 1I
|

|

|

LPLC | ‘ |

1F Write Clock 9, r///'v,,////*

i
|
T T2 3 T4 : ;
| i
| | |
R T
!4——" - .-
T1, T1: 56 +2 bits
T2, T4, T2: 48 bits (6 bytes)
T3: 2 to 8 bits

Note:

Shaded area (6 bytes) is equal to 48 +3 bits of clock count.

Figure 4.28 1F Write Clock in reading
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(5) Write-to-Read transient specification

Due to the transient in the read circuit of the unit, Read operation is not possible
immediately after Write operation. The timing is specified in this section.

Tag 3

Write (Bit 0)

Read (Bit 1) |

5.3 Ms min

Note:

Tag 2 (Head Select) transient of 5 us must be considered in controlling
Read/Write operation. See Subsection 4.3.4.

Figure 4.29 Write-to-Read transient

(6) AM Write (Variable Mode only)

Tag 2 ' I

Write Gate J

5 Us min

AM Enable I I

|

™ \
3 Bytes min ~ 3.5 Bytes max

Figure 4.30 AM Write timing

1 Byte min
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(7) AM Read (Variable Mode only)

Data
Format

Read Gate

AM Enable

AM Found

AM

0" (18 bytes)

SB

AA

1 s min

—
|

|
4—'—-{-‘—— 1 Ms max

5.5 Bytes
4
6.5 Bytes

8 Bytes

Figure 4.31

AM Read timing
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4.3.6 Signal transmission driver/receiver

Balanced transmission method is used in transferring signals within the interface.
This method is suitable for long range transmission and is not susceptible to external

noise.
Driver SN75110 or equivalent
Receiver SN75107/SN75108 or equivalent

(1) A-cable (control cable)

e e m—m— e ——————

i 470 2
SO e >
47Ao Q

\:k
[
SN75110N g2 2Ro — SN75107/108N
| |
-
i Drive 0
b e e e e
N 709
F__
| 47082
>
b SN75107/106N
I
|
R3 R43 | Last Drive
Notes:

1. Line terminators R1 and R2 (56 Q £5%, 1/10W) are located on the driver
side and R3 and R4 (56 Q) 5%, 1/10W) are located on the receiver side.
The line terminators are required on the control unit and the terminator
assembly of the last drive.

2. The maximum cable length is 30 m.

SN75110 Input —__.__.I

H: 0V

SN75110 Output

X

L: -0.336V

10ns = Td = 35ns

SN75107 Output

Figure 4.32 A-cable driver/receiver
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@

B-cable (data cable)

Notes:

R3

B POOuED

SN75110 R1$ $R2 gN75107/198

15m max.

The cable shall be flat with characteristic impedance of 130 2 + 13 (). Refer
to item (4) of Subsection 1.3.2 for cable usage.

Line terminators R1 and R2 (82 () £5%, 1/10W) are located on the control
unit or the input terminal of the drive. ,

R3 and R4 (470 5%, 1/10W) are located on the control unit or the input
terminal of the drive. But to improve the reliability of the transmission at the
high transfer rate (over 2 MB/s), the resistors R3 and R4 of the Clock
(WCLK, 1FWCLK, 1FRCLK) and Data (WDAT, RDAT) lines on the

control unit and drive should be eliminated.

Time delay of the cable is approximately 5 ns/m. Transfer time and delay of
the Receiver (SN75107) is 19 ns nominal for both high and low signals.

To prevent -false operation of the receiver, due to interface disturbances
during a power failure of the drive, the bias resistors, as shown below, are
used on the controller side for Unit Selected and Seek End signals.

Maximum cable length is 15 meters.

RS and R6 (15 KQ +5%, 1/10W) are used to prevent the receiver output
signal from oscillating when input signals are both high as foliows:

-5V
% 75107

16 k§2 e

I1705'201" H

1

1

1

04
:70&202.
8265 R LT J
82915\(9

+5V

SN75110 Input

|
SN75110 Output | X
L: -0.98 Vv
——— 10ns s Tos35ns

SN75107 Output ..__...—.__..__J

Figure 4.33 B-cable driver/receiver
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(3) Channel Ready

444

The Channel Ready signal must be issued to protect data from interface disturbances
during a power failure of the control unit. It is preferable to use some type of bias
circuit, i.e. a relay circuit or a circuit using passive elements, in transmitting this
signal.

If SN75110 is used as a driver, it is desirable to use two of them in parallel.

Whatever type of circuit is used, as far as this signal is concerned, the driver needs no
termination.
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4.3.7 Connector pin assignment

(1) A-cable connector

Table 4.6 lists the A-cable pin assignment.

Table 4.6 A-cable pin assignment

O 00 1 O L & W N =

NN NN NN NN NN P e e e e e e e
© 0 I A N & W N RFP O Y 0O NN N s WwND - O

30

Tag 1L

Tag 2L

Tag 3L

Bus OL

Bus 1L

Bus 2L

Bus 3L

Bus 4L

Bus 5L

Bus 6L

Bus 7L

Bus 8L

Bus 9L

Channel 1 Ready L
Status 3L

Status 2 L

Status 1L

Status 6 L

Status O L

Status S L

Busy L

Unit Select Tag L
Unit Select 1 L
Unit Select 2 L
Status 7L

Unit Select 4 L
Tag 5 L (Selectable)
Status 4 L

Tag 4 L (Selectable)

31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Tag 1H

Tag 2H

Tag 3H

Bus OH

Bus 1H

Bus 2H

Bus 3H

Bus 4H

Bus 5H

Bus 6H

Bus TH

Bus 8H

Bus 9H

Channel Ready H
Status 3 H

Status 2 H

Status 1 H

Status 6 H

Status 0 H

Status S H

Busy H

Unit Select Tag H
Unit Select 1 H
Unit Select 2 H
Status 7 H

Unit Select 4 H
Tag 5 H (Selectable)
Status 4 H

Tag 4 H (Selectabie)

Notes:

1.

The function of Tag 4 or Tag 5 signals can be inhibited by a switch.

2. Pin 29 and pin 59 should not be used.

3. Busy signal is used with dual channel option only.

41FH6817E-01

4.45




(2) B-cable connector

Table 4.7 lists the B-cable pin assignment.

Table 4.7 B-cable pin assignment (26 pos.)

1 GND 14 1F Write Clock H
2 1F Write Clock L 15 GND
3 Read Data L 16 Read Data H
4 GND 17 1F Read Clock H
5 1F Read Clock L 18 GND
6 Write Clock L 19 Write CLock H
7 GND 20 Write Data H
8 Write Data L 21 GND
9 Unit Selected H 22 Unit Selected L
10 Seek End L 23 Seek End H
11 GND 24 Index H
12 Index L 25 GND
13 Sector L 26 Sector H
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4.4

4.4.1

(1)

2)

@)

Electrical Circuit Functions
Power-up sequence control

When power is supplied, the power-up sequence starts. It begins by poisitioning the
heads to cylinder 0 and ends by sending the READY signal to the interface. When
the voltage of the +5 V power reaches the specified level after power is turned on,
the Power Reset (PRST) signal goes true, which starts the microprocest.or (MPU).

The DC voltage monitor circuit monitors +24 V, —12 V, and +12 V which is
generated by the Power amplifier PCA. When these voltages are at the specified
levels or higher and the RRST signal is true, the Power Ready (PWRI?Y) signal goes
true. The MPU started by the PRST signal initializes external registers and the RAM
in the MPU, then enters State 1.

Figure 4.34 shows the power-up sequence control block diagram, Figure 4.35 shows
the power-up sequence flowchart, and Figure 4.36 shows the powtr-up sequence

control timing chart.
The following explains the individual states.

State 1
State 1 checks whether the PWRDY signal is true. The voltages of +21V and —12V
powers must reach the specified levels within 3 seconds after the veltage of +5 V

power reaches the specified level.

Then, the DC motor is checked if it rotates at a higher speed than 45 rpm. If it does,
State 1 does not move to State 2 until the rotational speed falls to 45 pm.

State 2
When State 2 is entered, the data in the E°PROM is loaded to the RAM in the MPU,

then the Emergency Retract (EMRT) signal is reset to false, which causes +24 V
power to be supplied to circuits via r€2.

State 3

In State 3, the actuator autolock which holds the heads in the landing zone is
released by the Lock Release (LKRS) signal. '

When the LKRS signal is issued, current flows in the solenoid of the autolock,
releasing the autolock. If current is at the specified level or higher, the Unlocked
(UNLKD) signal goes false, and after certain time this condition is d-tected by the
MPU through a register. If current flows normally, state 3 goes to State 4.
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(6)

4.48

State 4

In State 4, the Accelerate DC Motor (ACDM) signal generated in the DC motor
control circuit is checked if it is true. If true, the DC motor is started.

The DC motor of this equipment has two windings; a start winding used when the
motor starts rotating and accelerates until the speed reaches 1500 rpm, and a main
winding used when the motor rotates at 1500 rpm or higher. These windings are
switched by the DC Motor Spin Up (DCMSPU) signal. When the DCMSPU signal
and the Accelerate DC Motor Control (ACDMC) signal are set, the DC motor starts
rotating. At the same time, the compress action is performed to release the absorbed
status of the head.

The compress action is enabled when the Compress Active (CMPACT) signal holds
true for 400 ms or when the Compress Start (CMPST) signal holds true for 270 ms.

If the rotational speed reaches 12 rpm within 5 seconds after the DC motor is started,
State 4 goes to state 5.

State 5

First, the MPU sets and illegal cylinder number (624 or greater) in the illegal
cylinder address register in the LSI (MB63516C-G). After that, when the rotational
speed of the DC motor reaches 1500 rpm, the DCMSPU signal is reset, and the start
winding is switched to the main winding, allowing the DC motor to accelerate
further. When the rotational speed reaches 3373 rpm and the Speed Good (SPDGD)
signal goes true, State 5 moves to State 6. If the SPDGD signal does not go true
within 60 seconds after the DC motor starts rotating, an acceleration abnormality is
assumed, and further acceleration is stopped.

State 6

The DC motor accelerates further until the rotational speed reaches 3600 rpm and
the ACDM signal goes false. Then the DC motor is kept rotating at a constant
speed of approximately 3600 rpm by steady-state rotation control.

When the ACDM signal goes false, State 7 is entered. If this signal does not go

false within 50 seconds after the SPDGD signal goes true, and acceleration
abnormality is assumed, and the DC motor stops accelerating.
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STATE 1

STATE 2

STATE 3

4-50

Power on

Registers RAM
Initialize

No
PWRDY True?
No
Yes
E2PROM DATA
¥ (From
RAM sheet 4)
Reset EMRT
Set LKRS
No

Lock Released?

(To sheet 2)

Figure 4.35 Power up sequence flowchart 1/4)
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STATE 4

STATES

(From sheet 1)

(From sheet 4)

ACDM True? No

Yes

Set DCMSPU

(To sheet 4}

DCM < 60 rpm?

Set ACDMC

Set CMPACT
(400 ms)

Set CMPST
(270 ms)

Set ACDMC

i
DCM zm No

_—

Yes

Set lllegal
Cytinder Address
(> 624)

N
DCM > 1500 rpm? 2

Yes

Reset DCMSPU

(9}

(To sheet 4)

Time out (5}

(To sheet 4)

Figure 4.35 Power up sequence flowchart (2/4)
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(From sheet 2)

STATES No

spoeoy

Yes

No

ACDM@

Yes
STATE 6
\ (To sheet 4)
CLBSK True? Yes
No
STATE 7 Initial Seek Calibration
Seek Routine

|

\No

Succeeded?
Yes
N, B
Set READY
SEEK INTERRUPTION (To sheet 4)
Enable

READY STATE

< END ’

Figure 4.35 Power up sequence flowchart (3/4)

I
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(From sheet 1,2.3)

©

[

1. PWRDY FAULT 1. Lock not Released
2. Calibration 2. ACDM Fault 1. Initial Seek E ror
Seek Error 3. DCM Time out
LED Display LED Display LED Display
BB

END

\
No . No
3 times?

Yes

Fault Clear?

LED Display

(To sheet 1)

'\

No
Fault Clear? >——
—

Yes

(To sheet 2)

Figuer 4.35 Power up sequence flowchart (4/4)
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STATE

PWRDY

EMRT
LKRS

UNLKD

ACDM
ACDMC
ACDME

DCMSPU

CMPACT

CMPST

SPDGD

SEEK OPERATION

READY

X X

x READY

Figure 4.36 Power up sequence control timing chart

- 1
L
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Initial or
Calibration
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4.4.2

DC motor control

Figure 4.37 shows a DC motor control block diagram. The LSI circuit (MB60V514)
mainly controls the DC motor. It also processes signals to control writing address
marks and decodes addresses to select registers connected directly to the: MPU.

A crystal oscillator connected to the LSI circuit generates a clock signal. The signal is
internally frequency-divided and converted into an internal refercnce signal to
maintain a steady rotation of the motor (at 3600 rpm) and clock signals (OSCLK,
DCLKI1, and DCLK2) used in other circuits. DC motor Hall sensor outputs are
processed in the comparator, then supplied to the LSI circuit (*PHA, PHB, and
*PHC), where they are divided by 3 and converted to signals that occur once per
revolution of the DC motor. These signals go to the fault detect circuit that detects
an abnormality in the Hall sensor or the decorder that determines which DC motor
winding to be driven.

One of the signals, generated by frequency division by 3, is sent to the outside as the
TMCL signal, one pulse of which occurs per motor revolution. Arnother signal is
compared with the internal reference signal to generate the Speed Good (SPDGD)
signal that indicates the DC motor is rotating at 3600 rpm *£6%. The other signal is
used to generate the Accelerate DC Motor (ACDM) signal that accelerates the DC
motor.

Figure 4.38 shows a DC motor control timing chart. When the Accelerate DC Motor
Enable (ACDME) signal goes true after the power-on sequence, current flows in the
DC motor and accelerates it gradually. When the rotational speec¢ of the motor
reaches 3600 rpm — 6%, the SPDGD signal goes true. When the motor accelerates
further and the rotational speed exceeds 3600 rpm, the ACDME signal goes false,
and the START signal goes true at the same time. This concludes the start-up
rotation control sequence. Figure 4.39 shows the next sequence, steady-state
rotation control, where the ACDME signal goes false and true repeatedly until
power is turned off, this keeping the DC motor rotating at a constant speed of
approximately 3600 rpm.
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_________________________________________________ 4
: MB60V514 |
!
| !
i
[ CRYSTAL ! ——O 0SCLK (61.4 kHz)
o] OSCILLATOR |—G DIVIDE O DCLKL (30.7 kiz)
T 15.729 MHz X COUNTER —O DCLK2 (960 Hz)
i
|
' l
= DIVIDED INTERNAL CLOCK "
1 START |
! GENERATOR ‘OI *START
| I
| |
! |
\ t
SPEED |
Il DETECT ——(Q *SPDGD
X —  +6X° :
! !
! [
| |
! ACCELERATE A *ACDM .
. e T e e
|
\ |
| \/L |
! |
\ || 1
*PHA -—[>o‘m—cu< DIVIDE ™MCL !
| T 1 EF 1/3) GENERATOR ; *THCL
! (
PHB O Do——‘cut ‘/@ !
! 1
‘ FAULT |
1
I DETECT —Q DMFLT
*PHC {
' !
: i
: r.,' *LAL BDAL
| DECODER o 1a2 Pco6 | BDA2
\ = *LBI BDBL
| < 182 BDB2
i DT [ mc1
] S 1c2 BDC2
i O
1
|

Figure 4.37 DC motor control block diagram
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Figure 4.39 DC motor accelerate/intertia mode control

4.58 41FH6817E-01



4.4.3

Q)

()

Unit selection

The drive must be selected before it will respond to any commands from the control
unit. Tag and Bus receivers are not enabled until the drive is selecte¢.

Unit Address Select and Reserve

A drive is selected or reserved in an identical sequence which is instiated by Unit
Select Tag (USLTG) and a unit address signal (Unit select 1,2, 4: USL 1, 2, 4).

The select/reserve sequence is as follows:

A control unit sends USLTG and USL 1, 2, 4 to the unit. If the unit arldress from the
control unit agrees with the logical unit number (LUN), the drive sends Unit
Selected to the control unit through cable B.

The drive is kept selected/reserved by a control unit until USLTG becomes false.
Even when USLTG from control unit goes false after the select/rescrve sequence,
the unit remains reserved by control unit. This reserved state is nnt reset until a
Release command comes from control unit.

The block diagram of the select/reserve circuit is shown in Figure 4.40, and the
related timing chart is shown in Figures 4.41.

Release

The release command resets the reserved and priority select (unconditional reserve)
states. Release is executed by Release command from a control unit (Tag 3, Bus bit
9).

e Release command (Tag 3, Bus bit 9)

Reserve is reset by the leading edge of Tag 3 and Bus Bit 9 sent from the control
unit.
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4.4.4 Seek control logic function
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The drive has four types of seek modes: Initial Seek, Return To Zero (RTZ), Direct
Seek by Tag 1, and Linear Mode.

(1) Initial Seek Mode
The Initial Seek Mode positions the heads at Cylinder 0 during power-up
sequence.

(@ Return To Zero Mode
The Return To Zero (RTZ) mode moves the heads to Cylinder 0, regardless of
where they are when the RTZ command is received. Return To Zero mode is
essentially equivalent to the Initial Seek mode; therefore, they are both referred
to as the Go To Zero (GTZ) mode.

(3@ Direct Seek Mode
The Direct Seek mode causes a seek to the Cylinder address specified by Bus bit
0to 9, Tag 1 signals from the control unit.

(@ Linear Mode
Linear mode causes the heads to track the center of the specified cylinder after
the seek operation has been completed. An offset operation is available in the
Linear mode.

When a power failure or seek malfunction has occurred on the drive, each seek

mode is reset and the heads are returned to the landing zone by the retract spring in

the actuator assembly.

The seek control logic block diagram is shown in Figure 4.42.
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Initial Seek mode

Initial seek operation is performed only in State 7 of the power-up sequence. The
Initial Seek mode can be considered to be the same as the Return To Zero Seek
mode, which will be explained later, when the Head Load (HDLD) signal goes
false.

If the conditions of the Initial Seek are met in State 7, the MPU starts the Go To
Zero subroutine to perform an initial seek operation. This subrountine is the one
used in the Return To Zero Seek mode. For details on this subroutine, see Item (2).

Return To Zero Seek mode

The Return To Zero (RTZ) Seek is initiated by the RTZ command generated
through TAG3/BUS6 from the interface. The heads then move to Cylinder 0,
regardless of where they are, and the head address register is set to 00. The RTZ
command is effective not only when the heads are positioned at a certain cylinder,
but also when the heads are in the loading zone after an seek error occurs. The RTZ
command can also reset the seek error.

Figure 4.43 shows a Return To Zero Seek flowchart. Figure 4.44 shows a Return To
Zero Seek timing chart.

In the timing chart, the RTZ command is received when the heads are positioned at
a cylinder other than Cylinder 0.

When the Unit Selected signal is true, the RTZ command is decoded in the LSI
(63516), setting the GTZ latch. The MPU then receives a seek interrupt. After that,
the MPU issues the IO Control 1 (IOCNT1) and IO Control 2 (IOCNT?2) signals to
switch the multiplexer (MPX) in the LSI circuit, and receives the RTZ command
through IO Buses 0 to 3. Monitoring the Head Load (HDLD), Outer Guard Band 1
(OGB1), and Outer Guard Band 2 (OGB2) signals, the MPU controls the Forward
(FWD), Drive Linear Motor (DRLM), Position Drive (RSDR), and Linear Mode
(LNMD) signals to position the heads on Cylinder 0. Upon reception of the Index
(INX) signal, the MPU sends the Seek Latch Reset (SKLRE) signal to the LSI
circuit to reset the GTZ latch and to set the SEEKEND latch and the
ONCYLINDER latch. This concludes the Return To Zero Seek mode.
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Figure 4.43 Return to zero seek flowchart (1/3)
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Figure 4.43 Return to zero seek flowchart (2/3)

41FH6817E-01A



(From Sheet 2)

ad

OGB1 true?

\

Yes

SET FWD
SET #LSPD

0GB false?

\

)

es

SET PSDR

—

VEQZE true?

Yes

SET LNMD
RESET DRLM
RESET PSDR

S~

No
INX true?

Yes

SETTING TIMER
(1.1 ms)

RETURN ’

Figure 4.43 Return to zero seek flowchart (3/3)

41FH6817E-01A

4-67



89

T10-4LT89HATY

RTZ COMMAND l ]

GTZMD [ L

SEKINT I ]

IOCNT1 I l

IOCNT2 [ 1

10 BUS 0-3 X XXX

DRLM T |

0GB2 | l

0BG1 I 1 [ 1

FWD Z s %) 1

#LSPD f ] |
PSDR [ |

VEQZE B

ONTK Lettiid [ .

LNMD | e
INX L 1 1 1 1 1

SEKEND 1

SKLRE M
T
1

ONCYL 1

Figure 4.44 Return to zero seek timing chart



(3) Direct Seek mode
The Direct Seek mode is initiated by the TAG1 and Bus 0 to Bus 9.

In the seek control logic block diagram, shown in Figure 4.42 the
positive-going edge of the TAG1 signal causes the Bus 0 to Eus 9 signals to
be retained in the BUS latch in the LSI circuit. Then the illegal cylinder
judge circuit checks the retained value. If the value is 624 or greater, an
illegal cylinder is determined. It is posted to the upper contrcller by raising
the Seek Error signal.

The contents of the Bus 0 to Bus 9 are also fed to the no motion seek judge
circuit, where a check is performed whether the contents of the Bus O to Bus 9
agree with the cylinder in which the heads are currently positioned. If they
agree, No Motion Seek is performed. In this case, a seek iaterrupt is not
issued, therefore, the heads do not move, and after a certain time, the
SEEKEND and ON CYLINDER signals are sent to end this mcde.

If the contents of the Bus 0 to Bus 9 do not agree with the current head
position (cylinder), Direct Seek is performed, which moves the heads. The
negative-going edge of the TAGI signal sets the TAGI1 latch in the LSI
circuit, which causes a seek interrupt and sets the SEEKENID and ONCTL
signals to false. As receiving the seek interrupt, the MPU checks if the
SPDGD signal is true. If the signal is true, the MPU sends the IOCNT1 and
IOCNT?2 signals to switch the contents of the IOBUSO to IQBUS3 signals,
confirms the Direct Seek, then obtains the contents of the Bus ) to Bus 9 and
sets them in the MPU register.

The MPU calls the direct seek subroutine. When a scek operation
terminates normally, the MPU sets the ONCTL and SEKEND signals to end
all the sequences.

The direct seek subroutine computes the difference betwecn the current
cylinder value and the value of the target cylinder for the hcad movement
that are obtained from the Bus 0 to Bus 9 signals. According to this
difference, the subroutine sets the optimum function curve in D/A. Then,
the routine sets the DRLM signal and resets the LNMD signal. If the value
of the target cylinder for head movement is greater than the current cylinder
value, the Forward (FWD) signal is set, otherwise, the FWD signal is reset.

The heads move toward the target cylinder. Everytime the heads move
across one cylinder a Track Crossing Pulse (TXPL) signa! is generated,
which decrements the difference by one. When the difierence is de-
cremented to zero, the Position Drive (PSDR) signal is set. When the
Velocity Equal O Enable (VEQOE) signal goes true, the DRi.M and PSDR
signals are reset, and the LNMD signal is set.
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When the head reaches approximately the center of the target cylinder, the
On Track (ONTK) signal goes true, then the settling timer is started. After
1.1 ms, the direct seek subroutine terminates and returns to the previous
routine.

The Figure 4.45 shows a direct seek flow chart, and Figure 4.46 shows a
direct seek timing chart.

Yes

SPDGD false?

Next Cylinder SEEK ERROR
Address

¥
MPU

CALL
Direct Seek
Subroutine

SET ONCYL
SET SEKEND

END

Figure 4.45 Direct seek flowchart (1/3)
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Figure 4.45 Direct seek flowchart (2/3)
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(4) Servo Off mode

If a seek malfunction shown in Table 4.8 occurs in the drive, all servo modes
(INSKM, GTZM, SEKM, and LNMD) are reset and the heads move to the Landing
Zone by the mechanical force of the retract spring in the actuator assembly.

Table 4.8 Seek malfunctions

Error Unit status
Initial Seek Time Out Not Ready
Ritational Speed High or Low Not Ready
DC voltage fault Not Ready
Time Out in Any Seek Mode Seek Error
Over-shoot in Linear Mode Seek Error
Any Guard Band in Seek Mode Seek Error
Any Guard Band in Linear Mode Seek Error
Illegal Cylinder (CY>623) Seek Error

4.4.5 Servo circuit function
(1) Position sensing

This section describes the position sending function from the output of the servo
head to generating the position signal. The position sensing block diagram is shown
in Figure 4.47.

The servo data written on the servo surface is read by the servo head, amplified
through the head-preamplifier (with a nominal gain of 35), and applied to the
Automatic Gain Control (AGC) amplifier. The AGC amplifier keeps the output
constant with an AGC voltage from the summing amplifier, even if the AGC input
varies. The AGC output is applied to a Low Pass Filter (LPF), which attenuates the
unused high frequencies, and then is amplified by the carrier amplifier. The carrier
amplifier issues the Servo (SERVO) signal of four-byte interval to the level slice and
peak hold circuits.
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The SERVO signal is converted into the Servo Slice Output (SVSL'Y) signal at a
TTL level. The SVSLT signal triggers a 90-ns pulse at its trailing cdge and the
(SVPWD) one-shot. The SVPWD signal separates only the Sync Puise, that is, it
separates the Servo Pulse (ESVPL) signal from the SVSLT signal. The ESVPL
signal is applied to the Phase Locked Oscillator (PLO).

The leading edge of the ESVPL signal triggers PLOSS one-shot (1.5 u«) and sets the
PLO latch circuit. The PLO Latch is reset by the leading edge of the Count 7 (CT7)
signal, which is the output signal of the timing counter, and issues the PLO Latch
(PLOLT) signal to the phase comparator circuit and the Index Guari! Bands sense
circuit.

The PLOSS and PLOLT signals are applied to the phase comparator circuit of PLO.
The phase comparator issues an Increase (INC) signal when phase-lag has occurred
on the VCO output. The INC and DEC signals are applied to the charge pump
circuit which converts the phase difference into a DC-level signal. The charge pump
circuit issues a control voltage to the Voltage Controlled Oscillator (VCO) through
the Low Pass Filter (LPF). Thus, the PLO circuit synchronizes with the ESVPL
signal and generates a two bits cell clock, that is, the PLOHF signal. The PLOHF
signal is applied to the VFO circuit and the timing counter circuit.

The timing counter circuit divides the PLOHF signal by two into 1/4F signal. The
1/4F signal generates the Gate 1, 2, 3 and 4 (GT1 to GT4) signals Count 15 (CT15)
and the CT7 signal, which resets the PLOLT signal.

The peak hold circuit holds the peak of the signals (Odd 1, Even 1, O«id 2 and Even
2) enabled the GT1 to GT4 timing signals. The Peak-hold outputs {Odd 1 peak,
Even 1 peak, Odd 2 peak, and Even 2 peak) are applied to the summing amplifier
and two differential amplifier circuits.

The differential amplifiers issue the Position Normal (POSN) signai from Odd 1
peak and Even 1 peak signals, and the Position Quadrature (POSQ) signal from Odd
2 peak and Even 2 peak signals. The summing amplifier issues the AGC Control
Voltage (AGC) signal for the AGC amplifier. When the AGC signal exceeds the
reference level, the Head Loaded (HDLD) signal is issued to the seek control
circuit. The timing chart for PLO and peak hold is shown in Figure 4.48. The
conversion waveform from Servo signal to dual-phase position signa is shown in
Figure 4.49 which is valid when the servo head is moving.
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(2) Servo control
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The block diagram of the servo control circuit after position sensing is shown in
Figure 4.50.

a. Block description

(a) Position signal slice

The dual-phase position signals, POSN and POSQ which are demodulated
through position sensing circuitry, are applied to a level slice circuit. The
position signal slice circuit then issues NGTQ and NOGTZ signals which are
applied to position decoder, also issues an Off-track (OFTRK) signal which
indicates that the servo head positions off from the center of each cylinder.

(b) Position decoder

(©

The position decoder circuit issues the two least-significant bits of the
current cylinder address, Present Address 2 and 1 (PAR2 and PAR1), which
are decoded by the NGTQ and NQGTZ signals. The position decoder
circuit also issues Select N Non-invert (SNN), Select Q Non-invert (SQN),
Select N Invert (SNI), and Select Q Invert (SQI) signals, which control the
velocity generator circuit and fine position generator circuit.

Track crossing pulse generator

The track crossing pulse generator circuit issues a 6-us-wide Track Crossing
Pulse (TXPL), which is generated by PAR2, PAR1, and OFTRK signals.

The timing chart for items (a) through (c) is shown in Figure 4.51.

(d) Position signal differentiator

(e)

()

The position signal differentiator circuit differentiates the dual-phase
position signals, POSN and POSQ, to generate the actual velocity from the
linear portion of the position signal.

Velocity generator

The SQI, SNI, SNN, and SQN signals, which are issued from the position
decoder circuit, pull out the linear portion of the position signals; the
composed signal and Current sense (CSNS) signal are then converted into
the Velocity (VEL) signal.

Absolute velbcity generator

The absolute velocity generator converts the velocity signal, with polarity,
into the Absolute Velocity (ABSVL) signal.
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(g) VEQZE detector
When the Equal signal on the clamp gate circuit goes true, and OFTRK
signal goes false, and when the velocity is within 1 cm/s, the Velocity Equal
to Zero (VEQZE) signal is issued to the seek control circuit and then the
Seek mode is changed to Linear mode by terminating Seek operation.

The timing chart of the velocity generator is shown in Figure 4.52.
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(h) Fine position generator

0)

The fine position generator circuit pulls out the linear portion, that is, the
Fine Position (FNPOS) signal from the POSN and POSQ signals controlled
by SQI, SNI, SNN, and SON signals. The FNPOS signal is applied to the
smoother, on track detector, and clamp position detector circuits.

Smoother generator

The smoother generator circuit polarizes the FNPOS (the polarity of signal
which is in accord with the head movement direction) and issues the
Smoother (SMTH) signal. The SMTH signal makes the DA signal smooth
through the function generator circuit (see item (I), below). When the
difference between NCAR and PCAR, however, is greater than 112 during
Direct Seek mode, or GTZ mode is acrivated then the SMTH signal is
deactivated.

On track detector
The on track detector senses the servo head positions on the center of each
cylinder within £5 um and issues an On Track (ONTK) signal to seek

control and fault detect logics.

The timing chart of fine position generator is shown in Figure 4.53.

41FH6817E-01A



POSN

POSQ

*SQl

*SNI

*SNN

*SaN

—~FNPQS ———d

—_—

w/

~ A AN
o TUULULULLS ULULLULLT

Figure 4.53 Fine position generator timing chart

41FH6817E-01 4-87



4-88

(k) DA converter

(i)

The DA converter (DAC) circuit generates the target velocity during Direct
Seek or GTZ operations. When the Direct Seek operation is performed, the
Difference Counter bits DFI to DFI28 are applied to the DAC at the
begining of the seek operation. When the servo head passes through a
cyilinder, the TXPL signal is issued and it decreases the Difference Counter
which is included in MPU. when the difference counter output is equal to or
greater than 112, the DF1 to DF128 signal is clamped to 112.

When the GTZ operation is performed, GTZ signal set a target velocity
through the DAC.

Function generator

When the difference counter output which is included in MPU is less than
111, the function generator circuit converts the DAC output into a smooth
waveform by adding the SMTH signal. The function generator issues a
Function (FUNC) signal which is the optimum deceleration curve for
positioning time and the deceleration current profile.

(m) Velocity error detector

The velocity error detector circuit issues the Velocity Error (VER) signal,
which is applied to the power amplifier, after comparing a target velocity
(FUNC) signal and actual velocity (VEL) signal. At the termination of Seek
operation, the Clamped Positon (CLPOS) signal is applied to the velocity
error detector instead of the FUNC signal, which is activated by the PSDR
signal.

The timing chart of the target velocity generator, for a Direct Seek operation,

is shown in Figure 4.54 and the timing chart for a GTZ operation is shown
in Figure 4.55.
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(n) Clamp gate

The clamp gate circuit issues Minus Clamp Position (MCLMF), Plus Clamp
Position (PCLMP) and Equal (EQUAL) signals through the adder circuit,
which compares the two least-significant bits (NCAR2 and 1) of the target
cylinder with PAR2 and PART1 signals from the position decader circuit.

(p) Clamp position generator

The clamp position generator holds the position signal at specified levels
when the servo head is positioned within three cylinders of the target
cylinder address specified by the two least-significant bits nf NCAR and
PAR. This extends the area controlled by the servo circuit.

The PCLMP signal sets the Clamped Position (CLPOS) signél to +2 V, the
MCLMP is set to —2 V, and the EQUAL signal enables the FNPOS signal
on the CLPOS signal.

The CLPOS signal is applied to the velocity error detector circuit when the
PSDR signal goes true at the termination of Seek operation, and is then
applied to Filter when the servo head settles on the specified cylinder.

The timing chart of Clamp Position is shown in Figure 4.56.
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(q) Filter

(s)

®

The servo circuits form a feed-back loop during track follwing after a Seek
operation using the position signal recovered from the servo head.

A Low Pass Filter and three Notch Filters are used to attenuate unused high
frequencies.

Position error detector

The position error detector pulls out the phase-compensated Position Error
(PER) signal required for the feed-back loop during track following.

The PER signal is composed of FNVEL (phase-compensating) signal, and
an intergrated position signal; improves stiffness and track following
characteristics of lower frequencies.

Power drive multiplexer

The power drive multiplexer circuit passes through either VER signal, by
activating DRLM signal during Direct Seek or GTZ operation, or the PER
signal, by activating the LNMD signal during track following sequence.

Power amplifier driver

The power amplifier driver circuit drives the last stage of the power
amplifier. This circuit controls the base current to the power transistors by
comparing the input signal with the feed-back signal from the last-stage
transistor current.

(u) Power amplifier

The power amplifier circuit is a current amplifier which drivers the coil of the
Voice Coil Motor (VCM). Four transistors compose H-type circuit.

(v) Current sense

The current sense circuit detects the VCM coil current throggh the voltage
bleeder resistors. The coil current is amplified by the differential mode, and
then the Current Sense (CSNS) signal is issued.

(w) VCM head detect

The VCM heat detect circuit senses an abnormal current flowing through the
VCM coil or DC motor windings.

The coil current of the DC motor windings current is intergrated and
converted into the VCM Heat Detect (VCMHT) signal.
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b. Direct seek servo control

During a Direct Seek with servo control, the servo head is driven high speed, so
that the actual velocity pulled out from the position signal through the servo
head is equal to the target velocity controlled by the difference counter.
Whenever the servo head has passed through each cylinder, the target velocity is
decreased for optimum speed control. The Direct Seek signal flowchart is shown
in Figurc 4.57.

GTZ servo control
Wherever the head is positioned GTZ servo control returns the head to Cylinder
0. The target velocity is given by the specified velocity, that is, high speed is 7

cm/second and low speed is 2 cm/s.

The GTZ signal flowchart is shown in Figure 4.58.

Linear mode servo control

When the servo head is positioned within capture distance from the specified
cylinder, the Servo Control mode is changed to Linear mode. During Linear
mode (track following), the feed-back loop is formed to minimize the Position
Error signal.

When an Offset operation is performed, the offset voltage is applied to the
Position Error signal through the DAC.

The Linear mode signal flowchart is shown in Figure 4.59.
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4.4.6

(1)

Index/Sector/Guard Band generate function
Index detect

As described in the position sensing discussion, the servo signal contains missing
index bits. The servo pulse (ESVPL) is applied to the PLO which output a two bit
cell clock (PLOHF).

The PLO latch (PLOLT) signal is set by the leading edge of the ESVPL signal and
reset by the leading edge of Count 7 (CT7). It is applied to a shift register in the LSI
(MB15238) and clocked by the positive-going edge of the CT77 signal.

The shift register outputs are decoded, and then the Index (INX) signal, two Outer
Guard Band pulse (OGB2P and OGBI1P) signals, and the Inner Guard Bank pulse
(IGBP) signals are detected by the combination of the decoder outputs. The block
diagram of Index and Guard Band pattern detect is shown in Figure 4 60. The timing
chart of the Index signal processing is shown in Figure 4.61.
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Guard band detect

As described in subsection 4.2.3, each guard band has missing index bits. When the
servo head is located on any guard band track, the servo PLO circuit develops
OGB2P, OGBIP, or IGBP and missing detect (MSDT) signals as shown in Figure
4.62.

The first pulse of the Guard Band Pulse sets the first flip-flop, and simultaneously
the MSDT signal loads 187 (decimal) on the guard band reset counter clocked by the
eight-byte interval Count 15 (CT15) signal. When the second pulse is applied before
the guard reset counter issue the Reset Guard Bank (RSTGB) signal, the second
pulse sets the second flip-flop; Guard Bank signal (OGB2, OGBI1 or IGB) is then
issued to the speed control logic.

The output of each guard band latch is reset by a RSTGB signal, when the servo
head is not located over a guard band track and the guard band reset counter counts
up to 255 (deciaml).

The two stages of the flip-flop prevent the Guard Band signal from improper
detection of the Guard Band signals caused by media flaws.
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(3) Sector generator

A Sector pulse is not written on the servo surface. The sector pulses are derived from
a byte counter counting 2-byte clocks, which are generated by the PLO circuit
synchronized with servo pulse. One disk revolution has 40,960-byte clocks, and the
sector length is determined by selectable keys on the main PCA.

The Index signal (four bytes) from the PLO circuit enables the preset input to the
byte counter. An example of 512 byte sector length is described as follows; The value
loaded into the byte counter is specified by turning on keys 1 to 7 of SW3 and key 1
of SW4. The binary value of the keys not turned on (SW4 keys two to seven) equals
65,280. The Index signal causes the byte counter to be reset to 65,280. The counter is
then clocked by the positive going edge of the 2 Byte Clock (2 BYTCL) signal until it
reaches 65,535 (511-byte clocks). Then a carry signal which is used as a new preset
enable to the byte counter is issued. The carry signal is applied to next flip-flop and
then converted into 24-bit pulse of the Sector signal. The block diagram is shown in
Figure 4.63, and the timing chart is shown in Figure 4.64.

2 BYTE CLOCK LK
BYTE
COUNTER
SECTOR PRESET SECTOR
KEYS INPUT CARRY
INDEX
OR PRESET

Figure 4.63 Sector generator block diagram
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Figure 4.64 Sector generator timing chart
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4.4.7 Head selection

A head must be selected before a Read or Write operation can be performed.
(However, head switching during format write is available.) The head address is set
by positive-going edge of Tag 2 signal with Bus bit 0 to 4 at Head Address Regisrer
(HAR). The HAR outputs, HAR1, 2, 4, 8 and 16 signals, are applied to the driver
circuit on the MAIN or SUB PCA.

HA1 and HAZ2 signals are converted from TTL level to ECL level, .und applied to
head ICs (HIC). Then HIC selects one read/write pre-amplifier and cne head in the
decode circuit. At this time, Chip Select (CS) signal corresponding to that HIC must
be ON.

HA4, HA8 and HA16 signals are converted from TTL level to +6 V/H V (0 V : ON)
level in the sub PCA. CS0, CS1, CS2, CS3, CS4, CS5 and CS6 signals «:nable HDO to
HD3, H4 to H7, H8 to H11, H12 to H15, H16 to H19, H20 to H23 and H24 to H26
signals respecitvely, and these signal are applied to each HIC.

The DC regulators in the sub PCB supply -++6 V DC (Vcc) and —4 V DC (Vgg) to the
head ICs with in the disk enclosure. When the power supply becomes abnormal
condition (PWRDY signal becomes OFF), Vgg supply stops immediately. The
multiple-chip select or head-short condition is detected by an overload current of
Vcc supply.

The block diagram of head selection is shown in Figure 4.65.
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4.4.8

(M

Read/Write function
Read/Write basic principles

When the disk is rotating at a nominal 3,600 rpm, a read or write may be performed.
The basic principle of the read/write function are as follows:

a. Data write

During a write instruction, a 0 or 1 is recorded by reversing the direction of the
current flowing in the data head coil. When the direction of the ¢urrent flowing
in the head coil is reversed, the magnetic poles of the head are reversed and the
direction of magnetic flux at the gap is reversed. The direction of magnetization
of the surface of the disk is then reversed. Each flux reversal meaps that a “1” or
“0” has been recorded on the disk.

Write Current

Write Current — Write Current

—— -

(o N S ) { ZB (
IO RIS NN

Disk Rotation

-~——— Disk Rotation

Recorded Bit

Figure 4.66 Data write

b. Data read

During a read instruction, the transitions recorded on the surface of the disk are
detected by the head gap. When magretized in the same direction continuously,
no output is produced. However, when a recorded bit (180-degree flux reversal
in the horizontal direction) passes under the head gap, the magnetic flux flowing
in the ring and coil is reversed and an output pulse is obtained.
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Figure 4.67 Data read

(2) 2-7 coding

The drive uses the 2-7 recording method. Since data is transferred between the
control unit and the drive by NRZ transmission, NRZ data is converted to 2-7 data
by an encoder in the drive, then recorded on the magnetic disk. In read operation,
the recorded data in 2-7 code is read and converted to NRZ data by a decoder, then
transferred to the controller.

The 2-7 code is code of 4 to 8 bits in length converted from NRZ data of 2 to 8 bits in
length according to the specified rule shown in Table 4.9. The 2-7 code contains
continuous Os from 2 to 7 between two 1s.

In the 2-7 code, the minimum code bit period is more than 1.5T (T indicates the data
bit period) for any input data combination.

DATA 1 1 0 0 0 1 1 1 0 1 0

NRZ

l 1.5T
2-7

LY

Figure 4.68 2-7 coding
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Table 4.9 Translation between NRZ and 2-7 codes

NRZ Code words 2-7 Code words

1 0 0 -1 0 0

0 1 0 1 0 O 1 0 O

0o 0 1 0 0 0 1 0 o0 1 0 0
1 1 1 0O 0 o0

0 1 1 0 0 1 0O 0 0

0 0 1 1 0O 0 0 0 1 0o 0 o0
0O 0 O 0O 0 O 1 0 O

Write operation

The write circuit block diagram is shown in Figure 4.49. The servo data written on
the disk are read by the servo head, and the PLO circuit generates 2 bit cell PLO1/2F
signal. The PLO1/2F signal is applied to the VFO (variable frequency oscillator).

The VFO is synchronized with the PLO1/2F signal and generates four times the
frequency of the PLO1/2F; VFO2F signal. VFO2F signal is applied to the encoder
circuit; VFO1F is also sent to the controller as the Read Write Cl¢ck signal. The
controller must use this Read Write Clock signal in the dase of Write U"lock (WCLK)
and Write Data (WDAT) generattion.

When a write command is issued from the control unit after head selection, the
WDAT and WCLK signals are sent to the drive, and the WDAT signal is clocked by
the positive-going edge of WCLK signal.

The clocked WDAT signal is applied to encoder circuit, WDAT of NRZ code is
converted into Encode Write Data (ENCWD) of 2-7 code, (refer to "T"able 4.9), and
circuit is converted into Write Data Pulse (WDP).

When the Write gate signal goes true, the WDP signal is toggled by a flip-flop and
passes through the Read/Write Bus Switch IC. It is then applied to the Head IC
(HIC) chips as Data C (DX) and Data Y (DY) signals. The write current is supplied
to thte selected HIC chip through a Write Current (WC) line.
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Write compensation

When the bit density (BPI) is high on a disk surface, and a read operation is
performed, a peak shift phenomenon appears, which tends to widen the narrow part
of the bit spacing because of mutual magnetic interference of the bits. When such a
phenomenon appears, reading of the data will deviate from the corrgct bit spacing,
causing errors. The write compensation circuit measures this peak shift beforehand
so the data is written by shifting the peak in the opposite direction of the peak shift
appearing during the read operation.

The NRZ write data (WDAT) sent from the controller is clocked by the
positive-going edge of the WCLK signal. It is then synchronized with the internal
one-bit cell clock (CLKA) which is issued from the sync decision window circuit,
comparing the phase difference between *WCLK and VFO2F by enabling the Write
Enable (WENB) signal.

The NRZ data synchronized with the internal clock is applied to 2-7 encoder circuit.
The output of the 2-7 encoder circuit is applied to six-bit shift registér. Each output
of the six-bit shift register is applied to a write compensation circuit and then
converte into 2-7 data pulse train with write compensation according to the truth
table (as shown in Table 4-10). The preshift timing of write compensution si defined
by Early (EY), On-Time (OT) and Late (LT) signals.

The block diagram is given in Figure 4.70.

Table 4.10 Write compensation truth table

REGISTER STATUS WRITE COMP 2-7
ENCWD ESR2 ESRS EY OoT LT DT
1 1 1 0 1 0 1
0 1 1 1 0 0 1
0 1 0 0 1 0 1
1 1 0 0 0 1 1
* 0 * * * * 0

Note: EY: Early Pulse
OT: On-Time Pulse
LT: Late Pulse
DT: Data Pulse
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(5) Read operation

A read operation is initiated by enabling Tag 3 and Bus 1 (Read Gate: RG).
The analog read circuity is enabled by disabling Write Enable (WENB).

The DX, DY HIC (Head IC) outputs are applied to the Read/Write Bus Switch IC
(MB4316), amplified, and then sent to AGC (Automatic Gain Control) circuit as

shown in Figure 4.71.

"

DX
To Head IC
DY
Cweime [ [ 1 i I
| DRIVER | [
| L

*WENB

Lo N —

1T

Read Write Bus Switch

Figure 4.71 Read write bus switch

The AGC circuit develops the control voltage to the AGC amplifier and holds AGC
output amplitude at a constant level. The output of the AGC amplifier is amplified
to 2.0 Vp-p, and sent to the equalizer circuit.

The LPF attenuates the high-frequency noise; its output is then appbed to the Peak

Detection circuit.

After going false at WENB, the read circuit is activated; however, a readtransient
which is caused by the DC unbalance of the read pre-amplifier will octur. The profile
of read after write transient from is shown in Figure 4.72.
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Figure 4.72 AGC squelch function
The LPF output signal is applied to pulse shaper which is the analog-to-digital
convertor circuit.
The block diagram is shown in Figure 4.73.

The output of pulse shaper which is Raw Data (RAWDT), is sent to the VFO
circuit.
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VFO
VFO and data separator

The Variable Frequency Oscillator (VFO) circuit synchronizes with a PLO1/2F
signal from the servo track during Not-Read operation and with the Raw Data
(RAWDT) signal, from the data track, during a read operation. The block diagram
of the VFO and data separator circuits is shown in Figure 4.74.

The VFO are composed of the following circuit.

Reference One-Shot

Phase Comparator and Charge Pump
Low-Pass Filter and Buffer
Voltage-Controlled Oscillator (VCO)
Phase Frequency Detector (PFD)
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During an initial seek operation or a RTZ operation, this circuit inhabits an input of
data into the VFO circuit by enabling the Filter Squelch (FLTSQ) signal. This causes
the VCO to oscillate at a free-running frequency. After an initial seek operation or a
RTZ operation, the VFO circuit synchronizes by PLO1/2F or RAWDT signals.

During a non-read operation, the PLO1/2F signal is applied the PFD circuits by the
enabling of the Servo Mode (SVMD) signal. During a read operation, the RAWDT
signal is applied to the VFO circuits by disabling the SVMD signal.

(a) Reference one-shot

The leading edge of the RAWDT signal triggers the reference one-shot, which
issues a Reference Pluse (REFP) signal to the phase comparator charge pump
circuit.

(b) Phase comparator and charge pump

The phase comparator charge pump circuit issues a Decrease frequency (D}.C;
signal when the VFO input phase is lagging, and an Increase frequency (INC)
signal when the VFO input phase is leading, comparing the phase between
RAWDT signal and VFO2F signal.

The INC or DEC signal drives the constant-current circuit to charge or discharge
the filter circuit (LPF and buffer).

(c) LPF and buffer

The charge pump output is applied to a Low Pass Filter (LPF) and converted
into DC voltage to control the VCO. During an initial seek operation or RTZ
operation, the FLTSQ signal clamps the charge pump output to 0 V to
recalibrate the VFO function.

During an initial data read operation, a VFO Fast-Sync (VFOFS) signal is issued
to the VFO circuit which increases the loop gain of the VFO circuit ot siden the
pull-in range, and to shorten the pull-in time for synchronization to the RAWDT
signal. At termination of the data read operation, the same function is activated
for synchronization with PLO1/2F signal.

The LPF and buffer output is applied to two stages of an emmitter-follower circuit.
It controls the VCO frequency as a Control Voltage (Vc) signal.

(d) Voltage Controlled Oscillator (VCO)

The VCO issues ECL level output.

(e) Phase Frequency Detector (PFD)

The PFD circuit compares the VFO1/2F signal, to which the VFO2F signal
output from the VCO is counted down, with the PLO1/2F signal output from the
PLO in frequency. Then the circuit generates SINC and SDEC signals which are
sent to the charge pump circuit. The VFO circuit is sybchronized with the
PLO1/2F signal when SVMD is set.
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VFO control logic

The VFO control circuit controls the input to the VFO circuit; that is, the PLO
output PLO1/2F or recovered read data, RAWDT, it also generates a VFO fast
synchronization (VFOFS) signal for faster VFO synchronization with the input
signals RAWDT or PLO1/2F.

In a start-up sequence, the leading edge of the PWDRDY signal scts the FLSTQ
signal to inhibit the input to the VFO circuit. The initial seek completion sets a
Linear Mode (LNMD) signal, and then resets the FLSTQ signal to enable the
synchronization of the VFO circuit.

When either PWRDY or SPGD signal, go false or when a seek errar has occurred,
or when a RTZ command is issued to the drive, the FLSTQ signal will go true.

A Rise Read Gate signal, which is an output of the RG true detect circuit, is applied
to 6-byte shift register. Its output then Load 20 on the lock-to-data counter to
generate a 6-byte lock-to-data (LDATA) signal. The leading edge of the LDATA
signal resets Servo Mode (SVMD) so that the VFO circuit synchronizes with
RAWDT.

At the end of the Read Gate signal, a half byte Set Lock-To-PLO (S1.PLO) signal is
issued and applied to the Lock-To-PLO counter to generate a 6-byte Lock-To-PLO
(LPLO) signal. The LPLO signal sets Servo Mode (SVMD) so that the VFO circuit
synchronizes with PLO1/2F.

The LDATA and LPLO signals are converted into the VFO Fast-sync (VOFS)
signal and applied to the VFO LPF circuit to decrease the time consfant of the LPF.
This promotes faster synchronization of the VFO circuit with RAWDT ot PLO1/2F.
2-7 decoder

The 2-7 decoder converts the 2-7 data into NRZ Data.

The 2-7 data synchronized with 2F clock sent from VFO circuit is {aput to an 8-bit
shift register, then set to a decoder in which the 2-7 data is converted to NRZ data
according to the conversion table listed in Table 4.9.

A Read command starts the decoder detecting all 1 gap data. When this data is
detected, the 2F clock is toggled to VFO clock (VFOCLK) to transfer the data. The
2-7 data is converted to NRZ data by gating VFOCLK. The NRZ data synchronized
with VFOCLK is sent to the controller.

Figure 4.75 shows the abbreviated block diagram of the 2-7 decoder.
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CHAPTER 5 TROUBLESHOOTING GUIDE

5.1

Introduction

This chapter will contain troubleshooting flow charts arranged according to the error
status on the drive and control unit.

Note:

Before any operation is attempted, maintenance personnel should read carefully
CHAPTER 6 (Maintenance) and fully understand the details of the procedures
and tools required. '

Check the following items in list before applying power to the drive after installation.

(1)
@)
(€)

4)

&)

(6)

™)

(8)

©)

(10)

(11)

(12)

Ensure that the AC line conditions satisfy the power supply requirements.
Ensure that the DC voltages satisfy the unit requirements.

Inspect the interface cables to ensure pin 1 on the cable goes to pin 1 of the
connector at both the unit and at the control unit.

If the unit is in a daisy chain mode with one or more units, mak: sure that only
the last unit has a line terminator (ILTN) installed.

Ensure that the desired logical unit number (LUN) of the unit is selected on
the main PCA, see Subsection 2.6.1 and that each LUN ir the system is
unique.

Ensure that Hard/Soft sector mode is selected, see Subsection 2.6.5 for the
system configuration.

In the case of Hard Sector (fixed sector length), ensure that the correct sector
count is set on main PCA, see Subsection 2.6.6.

Ensure that Tag 4/5 Enable or Disable is set, for the system configuration.
See Subsection 2.6.2.

Ensure that File Protect key is in the proper position to meet the system
requirement, see Subsection 2.6.3.

Ensure that Disable/Normal keys are correctly set to the Normal position.
(Dual channel option)

Ensure the Release Timer key is set to the desired position. (Dual channel
option)

Ensure that all PCAs and cables are firmly seated.
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5-2

Error Status

The drive, optional power supply unit (PSU), and/or the control unit will issue the

following statuses as shown in Table 5.1.

Table 5.1 Error status

Error status Definition Information
Source
Alarm Povyer malfunction has occurred on the drive or Optional PSU
optional PSU.
) . . Drive
Not Selected The control unit cannot select the specified drive. .
Control unit
Not Power . . e .
DC power is not sufficient for the specified Drive
Ready voltage (Main PCA)
(*PWRDY) ’
Power-up Drive
Sequence Power-up sequence is not completed. (Main PCA)
Check
Device Check | DVCK indicates a fault condition has occurred Drive
(DVCK) in the drive. (Main PCA)
Seek Error SKERR status indicates that a seek g,r[l:ii PCA)
(SKERR) malfunction has occurred in the drive. .
Control unit
Read Error READ ERROR status .result if a data error has Control unit
occurred in read operation.
AM MISSING status indicates the Address
AM Missing Mark (AM) has not been found in a AM read Control unit
operation. (Soft sector mode)
Dual Cha-nel DUAL CHANNEL .malfunctlon concerns Control unit
Select/Reserve functions.
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Maintenance personnel can see the Power-up Sequence inhibit status, Device Check
(Fault) or Seek Error status at fault indicator LEDs on Main PCA or Diagnostic panel
code. These statuses are defined as shown in Table 5.2.

Table 5.2 Fault indicator definition (1/2)

Fault or Normal Status Status Display _ | Diagnostic
r Panel
Status I S{S[S|S{S|S!|S
. D‘ﬁ:ﬁ:‘a Condition T|T|T|T|T|T|T| Code
6|5(4|3[2{1/0] (Hex)
Indicates the condition to Power Ready 0 |
State 1 is not correct and the drive detect 0{0|0|T|{0|01 31
the MPU interruption. 1
. . 0
Indicates an abnormal condition of
State 2 RAM and EEROM. 0{0{0 % 0|1/0 32
Indicates the actuator lock is not 0 )
State 3 0{0|0|7|0f1]1 33
released. 1
. . 0
State 4 .Indlcates the DC motor acceleration ololo[t]1]o]0 3C
is not correct. 1
Power Indicates DCM acceleration time out 010
up State 4 ' 010 $ ¢ 1{0:0 34
(Start — 12 rpm).
Sequ- 1i1
e Indicates DCM acceleration time out 019
inhibit | State 5 ndicates acceleration time ou olo|1]1|1]ol1 35
Status (12 rpm — SPDQG). 111
State 6 Indicates DCM acceleration time out olo g (i) 11110 36
(SPDG — 3600 rpm). 11
. . 0
State 7 Indlches the Initial Seek Error ololo i 1l 3F
condition. 1
State 7 Indicates the initial seek is not olo g (i) 11 ; 37
terminated with in the specified time. 111
. . . 0(0(0|0:0
State 7 Indlc.a'tes the calibration seek fault olo|titlsltlh 3A
condition. RS
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Table 5.2 Fault indicator definition (2/2)

Fault or Normal Status Status Display | Djagnostic
Status . S|S|S|S|s|s|s| Panel
T | Designa Condition T|T|T|T|T|T|T| Code
ron 6|5(4(3(2{1]0| (Hex)
Indicates a Scek, RTZ or Offset
Control command is issued during busy or
Chn ;Ol Seek Error condition. 0j1(x{x|0|0]1 11
ec Indicates a RTZ command is issued
during busy condition.
Indicates a Read or Write command is
Control issued during Seek Error, Not Ready
Ch“ 102 and Not On Cylinder condition. 0]1|x[x|0|110 12
ec Indicates a Write command is issued
during Read or Offset condition.
gf';_t ¢ Indicates an off-Track condition ol1lxIxlolii1 13
Track occurs during write operation.
Fault
Status | Write Indicates a write operation can not be ol1lxIxl1lolo 14
Unsafe performed dur to a write circuit fault.
File Indicates a Write command is issued
Protected | during File-protected status. O]1|x|x|110}1 15
5:’;:/ Indicates multiple heads are §elected ol1lxIx!1l1lo 16
Multi during a read or write operation.
. 0
VCM Indicates over-load current flows on
Heat VCM. 0110 % H|1]1 17
l[\)rigtor Indicates the D.C‘ motor coccurred an ol1 (I) ol1l1l1 1F
Fault abnormal condition. 1
RTZ Indicates a RTZ operation is not
Time-out | terminated within the specified time. 110 x]x1010)1 21
Seck Indicates a seek opcration is not
Time-out | terminated within the specified time. 110 px|>x101110 22
Over- Indicates the head moves out during
shof)rt track following sequence in linear 110{xf1]|0j1¢}1 2B
mode.
Not Indicates a Seek command is issued
Seek :(;’)ggd during Not Speed Good condition. 110110104111 23
Error
Seck Indicates the guard band is detected
Guard duri guarc 1{0[x|x|1]{0]0 24
Band uring seek operation.
Linear
Mode Indicates the guard band is detected
Guard during linear mode DO x| 11110 25
Band
Illegal Indicates an illegal cylinder address
Cylinder | (>623) is issued by the controller. Lo 11111 21
54 41FH6817E-01




5.3 Fault Isolation List

To isolate the fault, the possible faults dlefmed by fault code and assembly to be
replaced are listed in Table 5.3.

Table 5.3 Fault iisolation list (1/4)

Code

Definition

Description

31

Not Power Ready Check
or MPU interruption Check
(State 1)

Description: indicates that DC power input is not correct or
unexpected MPU interruption is detected. .

Possible Fault:
(@ DC Power level too low or high (Powmr Supply)
(@ Uncorrect DC power sequence (Powey Supply)
(® Disconnection of CN12 (Sub PCA) -
(@ +12 V DC level too low or high (Powi:r Supply)
(® Power Ready detection circuit fault (Main PCA)
MPU interruption circuit fault (Main FCA)

32

RAM or EEROM Check
(State 2)

Description: indicates that verifying data of RAM in MPU
or EEPROM did not succeed.

Possible fault:
(1) MPU or EEPROM fault (Main PCA)

33

Actuator Lock Check
(State 3)

Description: indicates that the actuator was’ aot released
during State 2, which was detected by no cu:rent flowing
through the solenoid.

Possible Fault:
(@ Disconnection of CN15 (Drive)
(@ Actuator auto-lock fault (Drive)
(® Disconnection of CN8 on Sub PCA |
(@ Release detection fault Main/sub PCA
(® Power-up sequence control fault Main PCA
(® Lock release curcuit fault (Power Amp)

3C

DC motor Condition Check
(State 4)

Description: indicates that DC motor is not in condition
to accelerate.

Possible Fault:
(@ DC motor control fault (Main PCA)
(@ Power-up sequence contro! fault (Main PCA)

34

DC motor Motive Check
(Status 4)

Description: indicates that DC motor is not spun up or
rotational speed did not come up to 12rpm within 5 seconds
of state 4.

Possible Fault:
(@) Disconnection of CN14 (Drive)
(@ Disconnection of CN11 (Power Amp)
(® Power amplifier fauit
(@ DC motor control fault (Main/sub PQA)
(® +24 V DC too low (Power Supply)
(& DC motor itself fault (Drive)
() Power-up sequence control fault (Mam PCA)
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Table 5.3 Fault isolation list (2/4)

Code

Definition

Description

35

DC motor Accelerate Check
(State 5)

Description: indicates that the rotational speed did not come
up to 94% speed within 60 seconds of State 5.

Possible Fault:
(@ Power amplifier fault
@ DC motor control fault Main/sub PCA
® +24 V DC too low (Power Supply)
(@ DC motor itself fault (Drive)
(® Power-up sequence control fault Main PCA

36

Accelerate Complete Check
(State 6)

Description: indicates that the rotational speed did not come
up to 100% speed within 50 seconds of State 6.

Possible Fault:
(@ Power amplifier fault
(@ DC motor control fault Main/sub PCA
@3 +24 V DC too low (Power Supply)
(@ DC motor itself fault (Drive)
(® Power-up sequence control fault Main PCA

3F/37

Initial Seek Check
(State 7)

Description: indicates that initial seek was not completed or
not terminated within 2 seconds of State 7.

Possible Fault:
(@ Power amplifier fault
(@ Actuator auto-lock fault (Drive)
(@ Position sensing fault including PLO Main/sub PCA
(@) Servo control fault Main PCA
(® Power-up sequence or seek control logics fault
(Main PCA)
Servo surface malfunction (Drive)
(» VCM fault (Drive)

3A

Calibration seek Check
(State 7)

Description: indicates that calibration Seek was not completed
or Colibration Data saving did not succeed.

Possible Fault:

@ Power Amplifier fault

(@ Actuator auto-lock fault (Drive)

(® Position sensing fault including PLO
(Main/sub PCA)

(@ Servo Control fault (Main PCA)

(® Powre-up sequence, seek control logics or EEPROM
fault (Main PCA)

Servo surface malfunction (Drive)

(@ VCM fault (Drive)

17/1F

Emergency on Ready Check

Description: indicates that VCM/DE motor over-heat or
DC motor fault (sensor fault) occurred during Ready Status,
and consequently goes to not-ready status.

Possible Fault:
(® Power Amplifier fault
(@ Servo control fault Main PCA
(® Seek control logic fault Main/sub PCA
(@ VCM itself fautl (Drive)
(8 DC motor control fault (Power Amp)
DC motor phase detection fault (Main PCA)
(@» DC motor phase decoder fault (Main PCA)
Dieconnection of CN8 on SUB PCA.

11

Control Check 1

Description: indicates that illegal command was issued from
the controller during not-ready status, head’s moving or seek
error status.

Possible Fault:
(® Nlegal command from the controller.
(@ Driver/receiver fault (Main PCA)
(3 Cabling fault to the controller

41FH6817E-01




Table 5.3 Fault isolation list (3/4)

Code

Definition

Description

12

Control Check 2

Description: indicates that illegal write or re:d command
sequence has occurred within the drive.

Possible Fault:
(@ Illegal command from the controller.
(@ Driver/receiver fault (Main PCA)
(3 Cabling fault to the controller

13

Write Off-track Check

Description: indicates that Off-track conditic:n has occurred
during write operation. The Off-track condition is detected by
exceeding +-.92 VO-p on FNPOS signal. .

Possible [Fault:
@ Servo control fault (Main PCA)
(2 Position sensing fault (Main/sub PCA)
(® Servo surface malfunction (Drive)

14

Write Unsafe Check

Description: indicates that write operation was not completed
caused by write driver. i

Possible [Fault:

(») Write circuit fault for any head (Sub P¥"A)

(@ Specific head assembly fault (Drive)

(@ Specific head group at HDO to 3, HD4 to 7, HD8 to 11,
HD12 to 15, HD16 to 19, HD20 to 23 or 29 to 26
. HIC/chlp select fault (Sub PCA)
e HIC itself fault (Drive)

(@ Head select fault (Sub PCA)

(® Illegal head address by the controller

(® RLL Encoder fault (Main PCA)

(? Head Address Register Fault (Main PUA)

15

Write Protect Check

Description: indicates that write operation was attempted
during write-protect condition which was wanabled by File-
protect switch on Main PCA optional front j:anel.

Possible Fault:
(@ Illegal write command from the controiler
(@ Mis-operation of the switch
(3 Write Control Logic Fault (Main PCA)

16

Multiple Head Check

Description: indicates that multiple heads or HICs were
selected during write operation. .

Possible Fault:
() HIC chip-select drive fault (Sub PCA)
(excluding the specific head group)
(@ HIC itself fault (Drive)
(3) Mulitple head detection fault (Sub PCA)

21

RTZ Time-out Check

Description: indicates that RTZ operation was not terminated
within 2 seconds.

Possible Fault:
@ Servo control fault (Main/sub PCA)
(@ Seek control logic fault (Main PCA)
(® Servo surface malfunction (Drive)

22

Seek Time-out Check

Description: indicates that seek operation was not terminated
within 200 ms.

Possible Fault:
Q@) Servo control fault (Main/sub PCA)
(@ Seek control logic fault (Main PCA)
(® Servo surface malfunction (Drive)
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Table 5.3 Fault isolation list (4/4)

Code

Definition

Description

2B

Over-shoot Check

Description: indicates that the head over-shoot on to the
unspecified new cyliner.

Possible Fault:
@) Servo control fault (Main PCA)
(@ Actuator auto-lock fault (Drive)
(® DC Voltage too hogh or low (Power Supply)
(@ Servo surface malfunction (Drive)
(® Position sensign fault (Main/sub PCA)
Seel control logic fault (Main PCA)

23

Not Speed Good Check

Description: indicates that a Seek Command is issued during
Not Speed Good Condition.

Possible Fault:
(@ Power amplifier fault
(@ DC motor control fault (Main/sub PCA)
(® +24 V DC too low (Power Supply)
@ DC motor itself fault (Drive)
(6) Power-up sequence control fault (Main PCA)

24

Seek Guard Band Check

Description: indicates that any Guard Band patterns were
detected during seek operation.

Possible Fault:
(@ Servo control fault (Main/sub PCA)
(@ Position sensing fault (Main/sub PCA)
(® Servo surface malufunction (Drive)
(@ Seek control logic fault (Main PCA)

25

Linear Mode Guard Band

Description: indicates that any Guard Band patterns were
detected during linear mode (track following).

Possible Fault:
@ Servo control fault (Main PCA)
(@ Position sensing fault (Main/sub PCA)
(® Servo surface malfunction (Drive)
(@) Seek control logic fault (Main PCA)

27

Illegal Cylinder Check

Description: indicates taht illegal cylinder address
(CAR>623) were set on the drive.

Possible Fault:
(® Illegal command from the controller
(@ Cylinder address register fault (Main PCA)
(® Linear receiver fault (Main PCA)
@ Poor interface cable or wrong LTN
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54 Troubleshooting Symbol

The troubleshooting flowcharts contain the procedures deginning with an error
status, to pursue trouble sources.

The following conventions are provided to aid understanding the symbols used in
this trouble shooting flowcharts as shown in Table 5.4.

Table 5.4 Symbol of flowchart

Symbol Description

C: Terminals, Starting point of the trouble.

Decision, go ahead according with YES or NO.
‘ <> o (Reference test point.)
O: possible fault (Refer to Section 5.3)

Connector, go ahead same-numbered syinbol in
same sheet.

O Connector, go ahead same-numbered sytabol in
another sheet.

Process, perform activity given.

5.5 Troubleshooting Flowchart

In this paragraph, the following flowcharts are provided.

Figure 5.1 Alarm

Figure 5.2 Not Selected

Figure 5.3 Not Power Ready

Figure 5.4 Power-up Sequence Check
Figure 5.5 Device Check

Figure 5.6 Seek Error

Figure 5.7 Read Error

Figure 5.8 AM Missing

Figure 5.9 Dual Chnnel Malfunction

CAUTION

When Main or Sub PCA is repleased, Calibration Seek needs to bt performed.
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Yes

‘ Alarm ’
@ ALM? No

Yes

1. Disconnect CN32 on
PSU.

2. Re-power on

Replace optional
Fan unit

5-10

Corrected?

No

Fuse blown? No

(To Sheet 2)

Yes /

. Disconnect CN31 and

CN33 on PSU.
(CNQ and CN10 on)
the drive

. Re-power on

Replace optional
PSU

\Alarm?

. Reconnect CN31 and

CN33 on PSU.
(CNQ and CN10 on
the disk unit

. Replace Main PCA
. Re-power on

(To Sheet 2)

Figure 5.1 Alarm flowchart (1/2)
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{From Sheet 1)

&

1. Disconnect CN12.
2. Re-power on.

Alarm?\
/

Yes

1. Replace Sub PCA.
2. Re-power on.

Replace Power Amp

Correy

No

Replace DE or
drive

Re-start

(From Sheet 1)
01 |

1. Replace the fuse.
2. Re-powern,

~

Fuse blown?

Yes

1. Disconnec: CN32
on PSU. .

2. Re-power.on.

Replace optional
Fan unit

Figure 5.1 Alarm flowchart (2/2)
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5-12

Not Selected

Cabling

LTN correct?

Yes

Correct cabling
or LTN

USLD true?

No

CHRDY true?

USLTG

Check the cables
or

Check the control

unit function.

USL1, 2, 4 correct?

Disk

l

Driver/Receiver
fault

Replace Main PCA,
or

Check the control

unit function.

Address correct?

Unit Selection
Fault

Replace Main PCA

Figure 5.2 Not Selected flowchart
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Not
Power Ready

correct?

=

+12V

\No

on Power Amgilifier
correct? /

PWRDY detect
fault

No PWRDY signal
wect?
_
Yes

Replace Main PCA

Adjustable?

Replace Sub PCA

Refer to
ALARM flow chart

Adjust DC voltage
on PSU
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Figure 5.3 Not Power Ready flowchart

Replace
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Corrected?
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Power-up
Sequence Check

Error Code 31

W

Error Code 32
]

Error Code 33

T Replace Main PCA

1
Error Code 3C

]

Error Code 34

@ Replace Main PCA
]

Error Code 35

- GE

Error Code 36

- G

Error Code 3F/37

- <h

Error Code 3A

- CH

Error Code 17/1F

GH

Figure 5.4 Power-up Sequence Check flowchart (1/9)
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From Sheet 1

)

@ NOAnput

corract?

Yes

N2~ No @
connected/ J
Yes Connart CN12
on Sub PCA
No @ B

1:N\
Amplifier

l

Yes Replace
Power fh\mplifier
® No PWRDY
Worreet?
PWRDY detect fault Yes
No
Amted?
© \
MPU y
Interruption Yes
correct?
Replace Main PCA
Yes
Replace Sub PCA
. \ Yes
Adlusw
No
Refer to Adjust DC voltage
ALARM flow chart on PSU Re start

Figure 5.4 Power-up Sequence Check flowchart (2/9;
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From Sheet 1

CN15

connected?

CN8

connected?

LKRS

Replace Main PCA

correct?

UNLKD

correm?/

Yes

Replace Sub PCA

@ No

Corrected?

@

Yes

No @

Connect CN15

on Drive’s PCA
No @

Connect CN8

on Sub PCA
No
Replace

Power Amplifier

Yes
Corrected?
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CHAPTER 6 MAINTENANCE

6.1

6.2

6.2.1

6.2.2

6.2.3

6.3

Introduction
This chapter covers maintenance of the drive, and is divided into General

Precautions, Preventive Maintenance, Maintenance Equipment, Parts Replace-
ment, and Electrical Checks and Adjustment items.

General Precautions

Power on/off

(1) Visually check the condition of the drive before turning the power on.

(2  Always turn the power off before removing or inserting PCAs or connectors.

(3@  After maintenance, before turning the power on, ensure thai all PCAs and
connectors correctly seated and installed in the correct positian.

Parts replacement

(1)  Use screwdrivers that match the size of the screws.

(@ Do not leave removed screws in the drive.

Others
(M)  Use test equipment that has been correctly calibrated.

@  Always record failure symptoms and remedies employed for Later reference.

Maintenance Tools and Equipments

Table 6.1 Maintenance tools and equipments

Tools and equipment Model
Oscilloscope TEKTRONIX 475, or equivalent
Oscilloscope probe (X 10) TEKTRONIX P6053B, or equivalent
Digital multimeter
Screwdriver
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6.4

6.5

6.5.1

6-2

Preventive Maintenance

No preventive maintenance is required.

PCA Replacement

The parts required for maintenance are the three PCAs. (Refer to Chapter 7 Space

Parts.) This section describes the removal of bad PCA.

PCA arrangement

Three PCAs are mounted on the DE as shown in Figure 6.1.

Sub PCA

Main PCA

Power Amplifer PCA |

Figure 6.1 PCA arrangement
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6.5.2

(M

@

Main PCA replacement procedure

Refer to Figure 6.2.

Removal

(®) Loosen screws “A” and remove the top cover.

(2 Disconnect wiring (CN3 and CN4) from the Main PCA.

(3 Remove the six screws indicated in Figure 6.2.
(@) Remove the Main PCA by lifting up.

Installation
(1) Fasten the Main PCA to the side frame, six screws.

(2 Fasten connectors (CN3 and CN4).
(3 Install the top cover and tighten screws “A”.

Top Cover

Main PCA

Figure 6.2 Main PCA replacement
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6.5.3 Sub PCA replacement procedure
To replace the Sub PCA, proceed as follows:
Refer to Figure 6.3.
(1) Removal

(1) Loosen screws “B™.

Raise the Main PCA by lifting up the upper side-frame.

Disconnect wiring (CN5, CN6, CN8, CN9, CN10 and CN12).

Remove six screws and lift out the Sub PCA. Be careful not to damage
CN7/CN26 on the Through Connector PCA. The Through Connector PCA is
connected to the Sub PCA at the back of the board. Refer to Figure 6.4. CN26
will be disconnected by lifting the Sub PCA.

®O®

Screw B

Remove These
Screws (6PCS)

CN7/CN26
(Back Side)

Figure 6.3 Sub PCA replacement
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Sub PCA

CN7
\ (CN8)  (CN12) (cno) (cno)
y ——r— | il 1
Y

’[ (BASE) !
! Through Connector X PCA

| ’\ (Back View from Rear Side)

CN26

Figure 6.4 Through connector PCA connection

(2) Installation

(1) Set the Sub PCA on the lower side-frame. Then, check that CN7/CN26 is

connected correctly.
(2) Fasten the six screws, and fasten other connectors.

(® Tighten screws “B”.
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6.5.4 Power Amplifier PCA replacement
The Power Amplifier PCA is mounted on the rear side of DE. Refer to Figure 6.5.
(1) Removal
(1) Remove the Sub PCA. (See 6.5.3 Removal Procedure.)
(@ Pull up the PCA Release Levers to disconnect CN11 (Power Amp Connector).
(® Lift out the Power Amplifier PCA.

(2) [Installation

(@ Set the Power Amplifier PCA to the DE and connect CN11.
(@ Install the Sub PCA. (See 6.5.3 Installation Procedure.)

Figure 6.5 Power Amplifier PCA replacement
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6.6 PCA Check and Adjustment

6.6.1 Test point arrangement on PCA

Each PCA is provided with test points and potentiometers to check and/or adjust
circuit functions.

(1) Main PCA
The test points and potentiometers are located on the Main PCA as shown in Figure

6.6. Check terminals are listed in Table 6.2, potentiometers in Table 5.3 and switch
keys in Table 6.4.
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Table 6.2 Main PCA check terminals (1/2)

Test point Abbreviation Signal name Sllgﬁal Schematic
evel code

TRM1-01 -12V -12VDC DC AZ-1
TRM1-02 note 1 (not used) Al-1
TRM1-03 ov Ground AZ-1
TRM1-04 note 1 (not used) AJ-1
TRM1-05 +5V +5VDC DC AZ-1
TRM1-06 ov Ground AZ-1
TRM1-07 VFOC VFO Control Voltage Analog | AJ-1
TRM1-08 ov Ground AZ-1
TRM1-09 +12V +12 VDC DC. AZ-1
TRM1-10 note 2 (not used) AJ-2
TRM1-11 ov Ground AZ-1
TRM1-12 2MMEX Mono-Multi Exit ECL AJ-2
TRM1-13 +VFO2F VFO 2F Clock ECL AJ-2
TRM1-14 ov Ground AZ-1
TRM1-15 note 1 (not used) Al-1
TRMI1-16 -12V -12'VDC DC AZ-1
TRM2-01 *DIGLT Diag Latch TTL AA-3
TRM2-02 SKEDL Seek End Latch TTL AD-1
TRM2-03 *DCDT DC Data TTL AH-1
TRM2-04

TRM2-05 *VFOFS VFO Fast SYNC TTL AG-1
TRM2-06

TRM2-07 RDAT Read Data TTL AG-1
TRM2-08 ov Ground AZ-1
TRM2-09 VFOCLK VFO Clock TTL AG-1
TRM2-10 *AMFD AM FOUND TTL AG-1
TRM2-11 *LPLO Lock TO PLO TTL AG-1
TRM2-12 *LDAT Lock TO Data TTL AG-1
TRM2-13 INX3B Index 3 Byte TTL AE-1
TRM2-14 SCT3B Sector 3 Byte TTL AE-1
TRM2-15

TRM2-16 WDTP Write Data Pulse ECL AH-1

Notes:
1. Open emitter output of ECL IC
2. Input of ECL IC
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Table 6.2 Main PCA check terminals (2/2)

Test point Abbreviation Signal name Sllgnal Schematic
evel code

TRM3-01 OSC15 Oscillator 15 TTL AK-1
TRM3-02 OSCLK Oscillator Clock TTL AK-1
TRM3-03 PRDR Power Amplifier Drive Analog | AM-1
TRM3-04 *IGB Inner Guard Band TTL AN-1
TRM3-05 —ABSVL Absolute Velocity Analog | AM-1
TRM3-06 —FNPOS Fine Position Analog | AM-1
TRM3-07 DFENB Difference Enable TTL AM-1
TRM3-08 ov Ground AZ-1
TRM3-09 ~FMNC Function Analog | AM-1
TRM3-10 DA DAC Output Analog | AM-1
TRM3-11 *0OGB1 Outer Guard Band 1 TTL AN-1
TRM3-12 *OGB2 Outer Guard Band 2 TTL AN-1
TRM3-13 POSN Position N Analog | AM-2
TRM3-14 OSC Oscillator Input Analog | AM-1
TRM3-15 CSNS Current Sense Analog | AM-1
TRM3-16 POSQ Position Q Analog | AM-2
TRM4-01 SERVO Servo Signal Analog | AL-1
TRM4-02 SYCE2 Sinc Enable 2 AL-1
TRM4-03 *LNMD Linear Mode TTL AL-1
TRM4-04 *DRLM Drive Linear Mode TTL AL-1
TRM4-05 *PSDR Position Drive TTL AL-1
TRM4-06 FWD Forward TTL AL-1
TRM4-07 CLPOS Clamp Position Analog | AM-1
TRM4-08 ov Ground AZ-1
TRM4-09 MPUCL MPU Clock TTL AC-1
TRM4-10

TRM4-11 PLOHFA PLO Half Frequency A TTL AL-1
TRM4-12 *INX Index TTL AN-1
TRM4-13 BYTCL Byte Clock TTL AN-1
TRM4-14 CNTV Control Voltage Analog | AL-1
TRM4-15 GT2 Gate 2 TTL AN-1
TRM4-16 FSEK TTL AL-1
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Table 6.3 Main PCA potentiometer function

Pot. No. Function/Adjustment Reference TP
RV1 VFO free-run frequency adjustment TRM1-13

RV2 PLO free-run frequency adjustment TRM4-13/14
RV3 Data separator phase adjustment TRM1-12/13
RV4 Function offset adjustment TRM34)9
Note:

No adjustment is required when the Main PCA is repluced.

Table 6.4 Main PCA switch Function

Pot. No. Function Reference TP

Disk addressing
Tag 4/5 enable
SW1 File protect None
Device type
Sector mode

Calibration seek

Sw2 ON-side switch None
(For virtical mount)
SW3 Sector countin TRM2-13 (INX3B)
SW4 g TRM2-14 (SCT3B)
SW5 Spindle start delay switch None
TRM5 . .
TRM6 Busy signal terminator None
(2) Sub PCA

The test points and potentiometers located on the Sub PCA are shown in
Figure 6.7. Check terminals are listed in Table 6.5, potentiometers in
Table 6.6.
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Table 6.5 Sub PCA check terminals

. L. . Signil | Schematic
Test point Abbreviation Signal name level code
TRM1-01 PPRCT Power Protect Analvg | BZ-1
TRM1-02 SIG AGC Output Analog | BB-2
TRM1-06 PROT2 Pre-amplifier OUT2 Analug | BB-2
TRM1-08 ov Ground BZ-1
TRM1-11 PROT1 Pre-amplifier OUT1 Analog | BB-2
TRM1-13 *USF Unsafe TTL BB-2
TRM1-15 *SIG AGC Output Analog | BB-2
TRM1-16 WC (R/W) Write Current Analog | BZ-1

Table 6.6 Sub PCA potentiometer function

Pot. No. Function/Adjustment Reference TP
RV1 Write current adjustment TRM1-(:1/16
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6.6.2 PCA selection after PCA replacement
Refer to Table 6.7 for the required selection when a PCA is replaced.

Table 6.7 Selection after PCA replacement

Item Spare Part ' Selection

1 Main PCA (B17B-0680-0020A) | (1) Disk addressing (SW1)

(2) Device type (SW1)

(3) File protect (SW1)

(4) Tag 4/5 enable (SW1)

(5) Sector counting (SW3/SW4)
(6) ON-side (SW2)

(7) Sector mode (SW1)

(8) Calibration seek (SW2):
See subsection 2.6.7

(9) Spindle start delay (SW5)

2 Sub PCA (B17B-0690-0030A) None
3 Power AMP (B17B-0700-0020A) None
CAUTION

Do not adjust the all potentiometers at PCA replacement.

CAUTION

When Main or Sub PCA is replaced, Calibration seek needs to be performed.
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6.6.3 Electrical measurement

This subsection describes electrical measurements.

(1) Read output measurement

CAUTION

Use the ground terminal (0 V) near test points TRM1-6 and TRM1-11 on Sub
PCA, and use a 300 MHz side band oscilloscope. Measurement error may
occur is these precautions are not followed.

1. Confirm that the specific track can be rewritten for Read Output measurement.

2. Connect test points TRM1-6 and TRM1-11 on Sub PCA with difterential mode
(inverted CH2 and add with CH1). '

3. Write repetitive (cccece)yg pattern on the specific track, e.g. CE track or
Cylinder 0 track. (V1)

4. After writing, measure the pead-to-peak level at V,r signal.

5. Write repetitive (B6DB6D),s pattern over the above specificd track, and
measure the pead-to-peak level at this V; st signal. '

6. Check the output and resolution ratio as follows:

Vi.st: 200mVp-p min
Resolution Ratio: (V; 517/V41)*x100%=60%

Vor  VIF

VoF > 200 mVp-p v
Resolution Ratio =V—§U5—T- x 100 (%) > 60%

Figure 6.8 Read output measurement
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6.6.4

(D
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Electrical check and adjustment

This subsection describes electrical checks and adjustments when an error and/or
fault has occurred in the unit, or when a repair action has been performed.

CAUTION

Do not perform the following adjustments when the PCA is replaced.

Main PCA
(a) VFO free-run frequency adjustment (RV1)

Turn the power off.

Set S9 to the off position.

Clamp TRM2-04 (FLTSQ) to 0 V firmly.

Turn the power on, and wait 70 seconds.

Connect the test point TRM1-13 to a frequency counter.

Adjust the potentiometer RV1 so that the frequency of TRM1-13 signal is
39.328 MHz =100 kHz.
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(b)

PLO free-run frequency adjustment (RV2, S6 to S8)

DR e=

&

Turn the power off.
Set S9 to the off position. (2 to 3: off)
Clamp TRM4-2 to 0 V firmly.
Turn the power on, and wait 5 minutes.
Connect the test point TRM4-14 (CNTV) to an oscilloscope (DC
coupled).
Adjust potentiometer RV2 so that TRM4-14 (CNTV) sigral is 0 V £0.1
V.
Connect test point TRM4-13 (BYTCL) to a frequency counter.
Select the proper capacitance as shown in Figure 6.8 so thai the frequency
of TRM4-13 is closest to 1.229 MHz as possible.
Finally adjust the potentiometer RV2 so that the frequency of TRM4-13 is
1.229 MHz *2%.
RV2 Plug Select )
Capacitance
@ S6 | S7 | S8
M58 2-3 |23 (23 |190 pF
© ~© (A4306)
AR 12 {23 |23 |112 pF
o 23 |12 |23 |124 pF
goc = N— 12 |12 [2-3 |13 pF
23 |23 |12 |147 pF
1-2 |23 |12 |159 pF
23 |12 |12 |11 pF
1-2 |12 |12 |[183 pF

Figure 6.9 PLO Free-run frequency adjustment
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(c) Data separator phase adjustment (RV3)

1. Confirm that drive has normal status.

2.  Write repetitive all zero pattern on the specific track, e.q. CE or Cylinder
0 track.

3. Connect test point TRM1-12 (-MMEX) to one vertical input of an

oscilloscope (DC coupled).

Connect test point TRM1-13 (+VFO02F) to the other vertical input.

Trigger with the negative-going edge of TRM1-12.

Issue a read commamd to the drive.

Adjust the potentiometer RV3 so that the following T is 13.3 ns +1 ns.

Ntk

CAUTION

Use the same length of probe for measurement of T. Read error caused by
measurement error may occur. This precaution is not followed.

(-=1.256 V)
TRM1-13
(-MMEX)
(-1.25 V)
TRM1-12
(+VFO2F)
T
T: 13.3%*1ns

Figure 6.10 Data separator phase adjustment

(d)  Function offset adjustment (RV4)

Confirm that drive has normal status on Cylinder 0.

Set J7 to the Tup position (2 to 3: Tup)

Clamp TRM3-07 (DFENB) to 0 V firmly.

Connect test point TRM3-09 (—=FUNC) to an oscilloscope.

Adjust potentiometer RV4 so that TRM3-09 signal is 0 V 20 mV.
After adjustment, Set J7 to the DF16 position (1 to 2: DF16)

AP~
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(2) SubPCA
a. Write current adjustment (RV1)

1. Confirm that drive has normal status.

2. Connect TRM1-01 (PPRCT) to channel of oscilloscope and connect
TRM1-16 (WC) to the other vertical channel with invert mode set.

Add the two channels (differential mode).

Issue a write command on cylinder (26F) Hex and Head 0.

Adjustment potentiometer RV1 so that the difference is 392 mV +10mV.

nhew

41FH6817E-01 6-19






CHAPTER 7 SPARE PARTS

7.1 Spare parts

Refer to Table 7.1.

Table 7.1 Spare parts list

Item Designation Specification
1 Main PCA - B17B-0680-0020A#U
2 Sub PCA | B17B-0690-0030A#U
3 Power Amp B17B-0700-0020A#U
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CHAPTER 8

Available at latcr Date.
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CHAPTER 9

Available at later Date.
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CHAPTER 10
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FUJITSU AMERICA, INC. FUJITSU AMERICA, INC.

3055 ORCHARD DR.
SAN JOSE, CA 95134

Reader Comment Form

We would appreciate your comments and suggestions for improving this publicztion.

Publication No. Rev. Letter | Title - Current Date
How did you use this publication? Is the material presented effectively? B
[:I Learning D Instaliing L—_] Sales D Fully Well { Well [j Ciean
D Reference D Maintaining D Operating Covered lilustrated Organized
What is your overall rating of this publication? What is your occupation? T
I:] Very Good I:] Fair |:| Very Poor
[] Good [ Poor

Your other comments may be entered here. Piease be specific and
give page, paragraph and line number references where applicable.

Your Name & Return Addregs

Thank you for your interest. (Fold & fasten as shown on back, no postage needed if mailed it U.S.A.)
FB43089
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