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INTRODUCTION

1,1
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GENERAL DESCRIPTION. (figure 1-1, 1-2)

The X1215 Disk Drive Unit is a random access data storage device
especially designed for use in a star configuration, it is
suitable for rack~cabinet installations or stand alone situation.
The purpose of a Disk Drive Unit is to provide for the storage

of data in a form which allows easy retrieval of these data when
required. These requirements are satisfied by the use of disks
which are provided with a magnetic coating.

The X1215 Disk Drive Unit is equipped with two independent disks,
one of which ig permanently mounted in the unit, the second digk
is a top loading, operator interchangeable digk cartridge, on
which can be written 204 data per side tracks at a nominal speed
of 2400 r.p.m.

The data is stored on the disks (write operation) and recovered
when required (read operation) by means of magnetic heads which
float just clear of the disk surfaces.

To allow the complete disk surfaces to be used the disks are made
to rotate and the magnetic heads are attached to a positioning

mechanism which can move them in and out accross the disk surfaces.

The disk unit receives instructions about positioning and data
handling from a Control Unit and supplies status information to
the Control Unit via an assymetric interface.

As it is possible to usge more than one Disk Drive Unit on one
Control Unit a Unit Select line is used to indicate which Disk
Drive Unit is being addressed.

C.uU.

CDD CODD CDD coD

Pigure 1-2 STAR CONFIGURATION

X1215 1-3



1.2

FIXED DISK AND SINGLE DISK CARTRIDGE (figure 1-3)

The disk used has a diameter of fourteen inches and is organised
in the following way:

On each surface there are 204 tracks and as both sides of the
disk are oxide coated and can consequently be used, it can be
said that a disk has 204 cylinders each containing 2 tracks. The
maximum storage capacity being 50 x 10° bits.

Mounted on the spindle is the index and sector ring which indica-
tes the sectors by slots. Different types of cartridges can

have a different number of slots.

The speed of a rotating disk is 2400 revolutions per minute and
an average access time of 33 milliseconds is realised.

A magnetic ring keeps the cartridge in a fixed position. The
fixed disk is permanently mounted inside the unit.

single disk
(cartridge

fixed disk

FPigure 1-3 Fixed disk and single cartridge

X1215 7405



FUNCTIONAL DESCRIPTION

Operation of the Power-on switch on the rear of the unit activates
the power supplies, retracts the positioner and unlocks the right
clamp to load the cartridge as well as the positioner lock magnet.
If the Start/Stop button is now pregsed the disk drive motor starts
and the brushes move in to clean the disk surfaces; when the
cleaning cycle is completed the positioner moves in towards cylinder
000 and the heads are loaded, This is the First Seek and is used to
position the heads on cylinder 000 before sending a Ready signal to
the Control Unit,

On a Normal Seek the Control Unit supplies the number of the required
cylinder and the positioner begins moving towards it. BEach time the
pogitioner passes a cylinder the track count system generates a
pulse which is used to determine whether the reguired cylinder hasg
been reached.

When the heads are on the selected cylinder the Control Unit gives

a signal to select one of the four heads, after this a write or
read command is sent to the Disgk Drive Unit by the Control Unit.

7405 X1215 1=5
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3 PHYSICAL DESCRIPTION
The Cartridge Disk Drive consists of several main parts. These
major items are described in the following paragraphs.

For the several assemblies see figures 1-4 and 1=5.

3.7 COVERS
A total of three covers are present, two on top and one on the
bottom.

All these covers are removable.

52 CARTRIDGE HOLDER
The cartridge holder consists of three parts, namely:

a) A cartridge holder ring which includes two clamps., One of the
clamps has associated with it a protection unit (solenoid).

b) The first bottom plate at the centre of the cartridge holder
ring ig attached to the ring with three screws.

c) The second bottom plate is held in position by the cartridge
holder,

5.3 FIXED DISK
The fixed disk is mounted between the two cartridge holder bottom
plates and located on the spindle.

3.4 SPINDLE
The spindle is coupled to the drive motor via a belt,

The spindle incorporates a metal disk with blades, which, when
the spindle is rotating, sucks in external air via two filters.
This air is used for cooling purposes and also keeping the disks
clean. The spindle is earthed to eliminate static electricity
acquired by the movement of the spindle,

%4 b HEAD POSITIONER ASSEMBLY

The positioner mechanism selectively positions the read/write
heads over the data track of any particular address on the
fixed or removable disk. The positioner assembly contains the
following components: a voice-coil actuator, which moves a

X1215 1-7
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5.6

3.7

3.8

3.9

3.10

7405

carriage: the carriage which supports the heads, and carriage
guides, on which the carriage moves; head 1oading/unloading cam,
which engage the head arms; a velocity transducer and a position
transducer.,

SWITCHING UNIT

The switching unit contains a time meter, one fuse, three relays
and the Power on/off switch,

The relays are: The brush motor relay.
The drive motor relay.
The brake motor relay, used to brake the
mein drive motor.

ELECTRONIC ASSEMBLIES

The main electronic assemblies are the power supply and an
electronic cage.

The power supply is situated in the rear of the Digsk Irive
Unit and furnishes the operating voltages for all electronic
asgemblies, the positioner and the spindle and brush motor.
The logics, servo-electronics, read/write electronics and
interface~circuits are mounted together in an electronics cage.

ELECTRONICS. CAGE

The electronic cage contains all the electronics and logic
needed for the unit except the read pre~amplifier and meander
card.

The read pre-amplifier is located against the cartridge holder
and is placed as close as possible to the heads.

The meander card is screened +o prevent electrical interference
to other circuits, and ie positioned as close as possible to the
meanders,

Plugs and cabling connect the power supply, read pre-amplifier
and the meander circuit to the electronics cage.

CLEANING MECHANISM
Each time a cartridge is installed the disks must be cleaned.

Thig is done by a cleaning mechanism which consists of four
brushes driven by a cleaning motor.

OPERATORS' PANEL

The Operators' panel is located at the front of the unit. The
functions of each indicator are explained in Volume IT.

X1215 1-9



4. TECHNICAL DATA
4.1 PERFORMANCE CHARCTERISTICS
Details Disk (both disks are the same)
Disk diameter 356 mm (14 inches)
recording surfaces 2
tracks per side 204
track pitch 0,254 mm (0,01 inch)
tracks per cylinder 2
recording method double frequency
sectors : optional
index pulse 1 per revolution
disk speed 2400 rpg. counter clockwise
storage capacity 50 x 10° bite maximum
Details unit
data transfer rate 2.5M bits/s
average access time 33 + 2 m Bec.
4,2 PHYSICAL CHARACTERISTICS
Width 480 mm
height 262 mm
depth 797 mm
weight 66 kg approximately
4.3 ELECTRICAL REQUIREMENTS
Mains voltage 240, 220*, 115, 110 AC single
phase with earth
mains frequency 50 Hz; 60 Hz (optional)
power consumption 500 W
# normally installed.
4.4 ENVIRONMENTAL REQUIREMENTS
Operatin Non-operating
Temperature +16°C to +38°C -15°C to +65°C
Thermal shock 0,2°C per minute 1°C per minute
Relative humidity 8% to 80% 5% to 90%
Air pressure 1 BAR + 5 to =30% 1 BAR + 5 to 50%
1=-10 e g 7405



INTERFACE SIGNALS

Input signals Output signals

pin signal pin signal
48 4B 0 24 TPC

51 Ground 27 Ground
47 AB 1 35 TPF

50 Ground 38 Ground
46 4B 2 23 SPC

49 Ground 26 Ground
54 AB 3 30 SPF

57 Ground J 35 Ground
53 i3 4 29 TON

56 Ground 32 Ground
52 AB 5 02 TR

55 Ground 05 Ground
60 AB 6 34 TSA 1
64 Ground 3T Ground
59 iB 7 03 TSA 2
63 Ground 07 Ground
36 TSL 28 AT

39 Ground 31 Ground
10 [ 01 RDDA
13 Ground 04 Ground
11 HS

14 Ground

17 CTS

21 Ground

58 SUS

62 Ground

08 WRDA

Table 1-1

7405 X1215 1=11
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OPERATORS' PANEL

Tl

7405

GENERAL

Operation of the disk drive is possible by non-trained personnel.
The controls on the front panel are fail safe, and safety locks
are present for protection of personnel and the unit.

The mechanical and electrical parts are contained inside the
unit and are not be accessed by the operator.

The functions of the operator are the control of the unit by
means of push buttons/gndicators on the Operators' panel, and
cartridge handling,

The Operators' panel (figure 2-1) comprises the following push
button/indicators:

a) Power - - indicator.

b) Start/Stop - push button and indicator.
¢) Cartridge Exchange - indicator.

d) Fault-indicator.

e) Unit Ready-indicator.

The disk unit can be connected or disconnected with the mains
supply by means of a power switch on the rear of the digk unit.

BUTTON AND INDICATOR FUNCTIONS

The following push buttons/indicators are present on the Opera-
tors' panel at the front of the unit:

Power Indicator When the indicator is lit it means
that the mains supply is connected
to the disgk unit. The disk power
supplies are energised.

Start/Stop Push button/ By pressing the Start/Stop button

indicator after the unit is activated (power-
(momentary on), the unit can be placed in one
switeh) of two modes.

Start mode:

Cartridge Exchange lamp off, Start/
Stop indicator lamp is 1lit. Digk
drive motor starts rotating. The
cleaning cycle starts.

Stop mode:

Start/Stop indicator lamp ig off,
The disk drive motor stops rotating;
finally the cartridge exchange lamp

ig 1it,
Cartridge Indicator This indicator is 1it if the car=~.
Exchange tridge can be replaced or installed
1215 2=3



Fault

Ready

Indicator

Indicator

This indicator ig 1it if the signal
"unit unsafe 2" is active.

When the indicator is 1it, it can be
extinguished by stopping and restarting
the disk unit.

This indicator is 1lit if the unit is
ready to operate.

X1215 7405



CARTRIDGE HANDLING

2.2

CARTRIDGE HANDLING AND STORAGE

It is important that the disk cartridge be properly handled
and stored so that the recorded data are maintained.
A damaged or contaminated cartridge can impair or prevent
recovery of data and can result in damag: to the disk drive.
CAUTION

DO NOT ATTEMPT TO INSTALL OR USE A

CARTRIDGE WHICH IS SUSPECTED OF CON-

TAMINATION OR DAMAGE.

A disk drive which has been damaged or contaminated .due to use
of a defective cartridge should not be operated with other

. cartridges until the disk drive has been inspected and/or

7405

reconditioned by qualified service personnel,
The following methods will ensure maximum protection of disk
cartridges.

1) Cartridges should have the bottom cover in place at all
times when the cartridge is not inserted in a disk drive.
Do not allow the bottom cover to accumulate dirt or other
debris.

2) Cartridges can be stored either horizontally or wvertically.

CAUTION
DO NOT PLACE CARTRIDGES IN A STACK
CONTAINING MORE THAN 5 CARTRIDGES.
3) Avoid exposure of the cartridge to any magnetizing force.

4) Do not store the cartridge in direct sunlight. Temperatures
outside the range of 33°F (0.6°C) to 140°F (60°C) should
be avoided for non-operational storage.

5) If & cartridge is dropped, it should be inspected by a
qualified service representative before it is used. Internal,
as well as external, damage to the cartridge can result
when a cartridge is dropped.

6) Cartridges should be labeled only in the handle recess area.

LOADING (figures 2-2, 2-3 and 2-4)
a) Wait until the cartridge exchange lamp is 1it.

bg Pull the disk drive out of the rack to the first stop position?
c) Open up the two clamps.

X1215 2=5
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2.3

d) Push the de-coupler in the handle of the cartridge to the side
and by lifting the handle, the bottom cover can be removed.

Note: Exercise extreme care when inserting the cartridge so as
not to damage the cartridge and/or the disk drive.

e) Insert the cartridge into the correct position and fold the
handle into its recess.

Note: Correct positioning of the cartridge has been obtained,
when the cartridge cannot be rotated or tilted.

f) Place the bottom cover, inverted, on top of the cartridge.
g) Close the two clamps.
h) Push the disk drive back into the rack.

* Wot by the stand alone model.

UNLOADING (figure 2-5, 2-6 and 2-7)

a) Stop the cartridge disk drive by pressing the Start/Stop button

(1ight goes ofif).

Wait until the Cartridge Exchange light is on.

Pull the disgk drive out of the rack to the first stop position.5£

Open up the clamps.

Remove the bottom cover.

Push the de-coupler in the handle of the cartridge to the side,

and by lifting the handle, the cartridge is removed from the

holder,

g) Insert the cartridge into its bottom cover and fold the handle
back into its recess.

m 00T

* Not by the stand alone model.

Notes It is recommended that, when the unit is not in use, a
cartridge should be left in position to prevent the entry
of dust.

If the unit is not used for some time Start/StoP two or
three times to properly clean the disk surfaces.

7405 X1215 2-7
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3, DISK DRIVE HANDLING
The handling of the disk drive requireé a starting and a stopping
procedure.
3.1 STARTING PROCEDURE
a) Switch on the power at the rear of the disk unit. The power
and Cartridge BExchange indicators are 1lit.

bg Both clamps can be opened and the cartridge inserted.

c) Press the Start/Stop button on the Operators'panel. The
Start/Stop indicator becomes lit.

d; Wait until the Unit Ready indicator is 1it.

e) The unit is ready to accept signals from the Control Unit.

562 STOPPING PROCEDURE

7405

a) Press the Start/Stop button on the Operators' panel. The
Start/Stop indicator will be extinguished.

b; Wait until the Cartridge Exchange lamp becomes 1lit.

¢) If it is necessary to change the cartridge, see section 2.2
of this volume then follow the starting procedure, section
3.1 (c) onward in this volume.

d) If the unit is required to be gwitched off, this can be done
by means of the switch on the rear of the disk unit. The
agsociated light will be extinguished.

X1215 2-9
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GENERAL

7405

This section deals with the theory of the Disk Drive Unit. Two
block diagrams (figure 3-1 and 3-2) are referred to when explai-
ning the actions during operation.

The relationship between the main blocks of the Disk Drive Unit
and the interfacing principles employed for communication between
the Control Unit and the Disk Drive Unit are described in detail.
The functions are described in conjunction with the logic dia-
gramg present in Volume IV,

X1215 3=3
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2, INTERFACE DIALOGUE

After the power has been switched on and the starting procedure
initiated, some time elapses before the Cartridge Disk Drive Unit (CDD)
is ready., When the CDD is ready, the interface signal UR (Unit Ready)
is made active. At such time, the Control Unit can select the CDD by
means of the interface line US (Unit Select)., The Cylinder Select
signal CS, together with the Address Bus lines ABO through AB7 indicate
the required cylinder address. The signal CTS (Control Select), to-
gether with signals AB2, AB5 or AB6 can initiate a seek action.,

After the seek is finished, the interface signal CON (on=cylinder) is
raised, indicating the heads are positioned on the selected cylinder.

At this juncture, a head is selected by the tag line HS (Head Selected),
together with the interface bus lines ABO and AB1, When the head has
been selected, signal CTS is raised again, together with the interface
lines ABO and AB1, or AB4 to start data processing,

7405 | X1215 3=5
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D

DIBSK DRIVE ACTIONS

Section 2 of this volume dealt mainly with the interface dialogue.
A more detailed description of the result of the dialogue is
described here,

When the Cylinder Select command is received, the Cylinder Address
register is compared with the Cylinder Register containing the
last cylinder address. The result is stored either normally or
inverted and sent to the Difference Counter.

Invergion only takes place if the direction of the seek is reverse.
The coil driver is activated via the Position Control logic and
electronics. The current through the coil will move the head
across the track until the Difference Counter has reached its
pre~-selected count. This count down is realised by the Meander
circuit which gives a pulse for each track passed to step the
Difference Counter,

Thirty-one or less cylinders before the selected cylinder the
movement becomes controlled by the Difference Counter. The current
is reversed and deceleration of the positioner ensues, following
a pre-selected curve. The moment the count is reached, half a
cylinder before the selected cylinder, the positioner is fully
decelerated by a maximum current pulse. The control of the posi-
tioner changes from the Velocity mode to the Positioning mode,
moving the heads to the track centre. ‘

At this juncture, the interface signal CON is raised, enabling
read or write actions to be performed.

The logic control block monitors all actions, detecting error

or unsafe conditions.

Index pulses of the fixed disk are used to check the digk speed.,
Other functions of the index and sector pulses are beyond the
scope of this manual. All input and output interface signals
(except the index and sector pulses), signal AT (Attention)

and SUS (Set Unsafe) are gated with the selection signal TUS
(Unit select).
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MAJOR ASSEMBLIES

4.3

4-4

In the description of a normal Power-on and Start cycle a number

~of main blocks present in the cartridge disk drive are described.

MAIN DRIVE MOTOR

If a cartridge is placed on the disk drive and the unit started,
the asynchronous main drive motor is started. A belt drives the
gpindle on which the cartridge is placed. The fixed disk is kept
in position at the lower part of the spindle and centred, if pro-
perly fixed, while the cartridge is mounted on top of

the spindle.

Within sixty seconds of starting the main drive motor the
cartridge will be revolving at its' nominal speed of 2400 rpm,

BRUSH MOTOR

2.5 seconds after the main drive motor is gtarted, a timing
signal activates a small low speed motor (about %00 rpm). This
motor is geared down so that 3 revolutions of the motor occur
during the remaining 20 seconds whilst four brushes sweep over
the four surfaces during the Cleaning cycle.

INDEX/SECTOR TRANSDUCERS

For the fixed disk as well as for the cartridge a magnetic
transducer is present which detects the slots in the index/sector
ring of the cartridge and the index/sector of the fixed disk.

The latter ring is fixed to the spindle. In the electronics the
detection of slots is transformed into logic pulses.

POSITIONER

Providing that the correct speed has been attained by the
spindle, the unit starts the first seek so that the pogitioner
moves inwards.

The positioner is one of the critical parts of the disk drive,
and is balanced out to overcome vibrations and incorrect loading
of the heads. The positioner incorporates a coil, a tachometer,
& prime meander circuit and the heads.

By sending a current through the voice coil in one direction,
the carriage is moved in that direction. When reversing the

7405 X1215 3-9



4.5

4.6

4.7

current the carriage movement is reversed.

SPEED TRANDUCER

The speed transducer consists of a magnet,fixed on the positioner
arm,moving through the centre of a coil attached to the base
plate of the unit. -

The voltage induced in the coil is directly related to the speed
of the positioner arm. This voltage is used to control the spéed,

DISPLACEMENT PICK=-UP S5YSTEM.

For measuring the displacement of the carriage a "meander system"
is applied, A

The meander congists of 2 printed cards. One card is mounted on
the carriage and contains a coil which is printed in meander form
on the card. This one is called the primary meander.

The other card is fixed on the base plate and contains two coils,
which are printed, also in meander form. These are

called the secondary meander A and B.

When the positioner moves, the prime meander passes the second
meander, The pitch of the meander tracks is twice the track
distance (figure 3-=4 ). All three meander circuits have volta-
ges with a frequency of 300 kHz. The secondary meander voltages
become modulated by the movement resulting in, after demodulation,
a sine-wave and a cosine wave, These signals are sent to the
pogitioner control and track count circuits.

AREA INDICATOR

The area indicator is an opto-electronic device which is mounted
on the base plate. When a "flag" which is mounted on the carria-
ge passes the indicator, the logic output of the indicator is
inverted. '

The output signal of the indicator, in combination with some
other logic signals determines the position of track 000.

W T PRIM
L MEANDER

PiTeH

[ J 0.08mm

Figure 3-4 MEANDER TRACK PITCH
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. INTERFACE

Genersal

Several Cartridge Disk Drives may be connected to one Control Unit,
Each unit is selected by the interface signal Unit Select (Us), and is
connected to the Control Unit with an agymetrical cable.

The principle of the interface is the so called "STAR TYPE!,

561 LOGIC LEVELS
The "O" logic level shall be between OV and + 0,8V
The ™" logic level shall be greater than +2.4V (nominal +4.5V)

A signal with an inversion bar (X) is active for a logic "O", .
A signal without an inversion bar (X) is active for a logic i ey

5.2 INPUT SIGNALS

The interface input signals of the digk drive unit are:

ag Unit Select (usL)

b) Three tagline signals: Cylinder select (CS%
Control select (crs
Head select (HS)

c) Eight Address & Busline (ABo-ABTg

d) Set Unit Unsafe ' ESUS

e) Write Data WRDA)

With the Unit Select signal a certain disk drive can be selected,

Helsl Tagline and Address Busline

Although in principle data can be written on an arvitrary place of the
disk surface, the data are normally written on fictive concentric cir-
cles named tracks, ;

The pitch of these tracks is determined by the meander system.

The CDD has a maximum of 204 tracks per disk surface,

The normal procedure is that the control unit, by combination of tag line
and address & busline signals,indicates on which track the heads should
be, then selects one of the four heads and, when the heads are settled
on the right place, gives write or read commands.

Figures 3-6 and 3-7 ghow how the various combinations of tagline signals
and address & busline signals are interpreted by the disk drive unit
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Control Unit

Unit Select!

ABO!

AB1!

AB2!

AB3!Y

ABA!

ABS!

ABG!

ABT!

Y v % Y VY Y ¥

Bit HO!

Cyvlinder Select!

Head Select! .

Control Select!

nai
P

Set Unsafe!

Write Data! >

Index Cartridge!

' S 3

Index Fixed Disk!

Sector Cartridgel

Sector Pixed Disk!

On Cylinder!

=T

Unit Ready!

Uit Unsafe 1!

Unit Unsafe 2!

4 5

Attention!

Read Data!

Figure 3-5 I/0 INTERFACE
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Cylinder select)Head select Control select
gsignal active gsignal active | signal active
Add.& Busline ABO active 1 0/1 Write enable
" AB1 v 2 2/3 Read enable
i AB2 s 4 Not used Seek initiate
L AB3? " 8 Not used Reset unsafe
" AB4 " 16 Not used Erase enable
" ABS " 32 Not used Seek initiate
o AB6 " 64 Not used Return to zero
" ABT7 " 128 Not used Not used,
Figure 3~6 Tag and Control Bus lines
Add.& Busline|Add. & Busline|Head Select| Selected Corresponding
ABO AB1 signal {Fead nr.| Disk surface
Not active Not active Active 0 upper
car—
Active Not active Active 1 lower bridge
Not active Active Active 2 upper Floged
Active Active Active 3 lower disk

Figure 3=7 Head selection

Remark: The combination of Address & Busline signals and the Cylinder
Select signal indicates the new track to which the heads should

g0s

Example

A seek to cylinder 50 is executed and a read enable command ig given
for the lower head of the cartridge.

Cyl. Select
Head Select
ControlISelect
AB O

AB 1

AB 4

AB 5

7405

11

L

L

/i
o /)

o

I/i
B4

y /-

o

Y

LJ

i

/L

L

L

/-

|
=
L™ B .

Figure 3=8

X1215
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Seek to cylinder 50
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logics.
An example explaing the use of these lines clearly (Fig 3-8)

5D e Set Unit unsife,

This command can be given by the Control Unit in case of power failure

ol the Control Unit.'

The Disk Drive Unit turns to the unsafe 2 mode, which means that the
heads are retracted and the write electronics are disabled so that no
damage either to Disk Drive Uanit or data can occur.

Bry 2 eill Write Data

The write data signal consists of serialized data to be written on a

disgk surface.
Fig. 3.9 shows a write data signal.

clock data clock data clock data clock

Figure 3«9
a) Duration of both clock and data pulse (if present) - 100 nsec
b) Time between a clock and data pulse - 100 nsec
¢) Duration of a bit cell - 400 nsec

A bit cell is the area between the beginning of a
clock pulse and the beginning of the next clock pulse.

b - OUTPUT SIGNALS

The output interface signals of the disk drive unit are:

a) Index Signal Cartridge IPC
b) Index Signal Fixed Disk IPF
¢) Sector Signal Cartridge SPC
d) Sector Signal Fixed Disk SPR
e) On Cylinder con
f) Unit Ready UR)
g) Unit Unsafe 1 USA1 g
h) Unit Unsafe 2 UBA2)
i) Attention AT)
j) Read Data RDDA)

B Sia] Index Pulse Cartridge Fixed Disk.

Once per revolution, an index pulse becomes active at the moment the
index slot passes the index and sector transducer.

This pulse provides the physical beginning of each track and is not
gated with the unit select signal.

314 x1215 7405



5.3.2 Sector Pulse Cartridge (Fixed Disk)

Each time a sector slot passes the index and sector transducer, the
beginning of a new sector is signalled., With the aid of sector pulses
@ track can be divided into pieces.

This signal is not gated with the Unit Select signal.

Note: There is no relation between the index/sector signals of the
cartridge and the index/sector signals of the fixed disk.

5:3.3 Unit Ready signal

The activation of this signal indicates that the Disk Drive Unit is

ready to operate, that is to say it is ready to receive instructions and

to transmit such output signals as are not gated.

This signal becomes active when:

~ a cartridge has been insgerted,

- The digk has attained a speed of 2400 rpm, nominal,

- when the heads are loaded for the first time, and the drive is
completing the first seek.

The signal is deactivated when the operator stops the drive.

5¢%.4 On Cylinder

This signal, when active, indicates that the heads are positioned and
the seek operation is finished. the unit can accept read/write or
another seek command, .

5.3,5 Unit unS&fe 1

Thie signal becomes active when the positioner drifts away from the
correct track position. In this situation the unsafe 1 procedure is
entered and the following series of actions are carried out:

- write protection is set,

- the heads are returned to track 000,

- the unsafe 1 signal is set,

~ when the heads are at track 000 an Attention signal is sent.

The Unsafe 1 signal can be reset by issuing a Return To Zero command
or, by using a Reset Unsafe command.

5¢%3.6 Unit untife 2 . i

When the Unit unsafe 2 signal becomes active it indicates that an unsafe
procedure has been carried out ag result of one or more of the following
conditions occuring in the Disk Drive Unit:
1) there is write current but no erase current,
2)" there is erase current but no write current,
there is write and/or erase enable when the heads are not on cylinder,
there is write and/or erase enable at the same time as there is read
enable,
there is alternating write current in only one half of a head coil,
; more than one head is selected,

[oaR %) N
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7) the heads pass the minus 001 track position, traveling in the retrac-—
ting direction, without the Disk Drive Unit stopping,
) the speed of rotation of the disk is incorrect,
9) an emergency brake is applied as a result of one of the following
conditions:
a. the positioner speed exceeds a specified maximum,
b. the seek time is too long, .
c. maing power is not present, :
d. D.C, voltages +12V, -12V and +5V are not present,
¢. the Set Unsafe signal is active.
The above listed conditions cause the Set Unsafe 2 procedure to be en-
Forod 1f Lhey persist for a pgriod in excess of the following times:
conditions 1 and 2: &8’ /usec
all other conditions: 0,1 rusec.
The unpafe 2 procedure involves, in the sequence given, the actions
shown belows
- the lnsafe 1 signal is set
- write protect is set after maximal 150/usec.
- positioner, if moving, is slowed down
-~ heads are returned to the retracted position.
The setting of the Unsafe 2 signal results in the setting of the Attention
signal. ;
The Unsafe 2 gignal may be reset only by stopping and restarting the Disk
Drive Unit. ‘

T T Aftention.

The activation of the Attention signal will indicate to the Control Unit
thal a change of positioner status has occured within the Disk Drive
unit. The uvignal is activated in three situations, these being:

1. When a seek operation has been completed, including a seek to zero,
J. when the Unsafe 1 signal is activated,
5. when the Unsafe 2 gignal is activated,

The Attention signal will remain active until the operator switches off
the Disk Drive Unit or until either a read enable command is given or a
peek i initiated., A seek ig initiated when:

a seek command is given,

~ a return to zero command is given,
- an unsafe 1 condition exists,

- an unsafe 2 condition exists.

The Attention signal is not gated by the Unit Select signal.

SFE Read DA ta

The Read Data line is used to transmit recovered read data from the Disk
Drive Unit to the Control Unit. The data consists of a stream of seria-
liged bits.
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B PRINCIPLES OF OPERATION

6.1 SERVO SYSTEM

The servo system is used to position the heads at the required cylinder
and to maintain this position,
Functional parts of the servo system are:

the voice=coil.

The Power Amplifier (PA),
the meanders

the speed transducer

the area indicator

the logic control

three cards, DA,VX,WI

=~ OV BN N =
e 8 & & o o o

DA is a digital to analogue convertor
VX determines the speed and position
WI is an indication for several windows

In this Servo System two different control loops give the possibility
of directing the heads and maintaining them in position.

1. The speed servo loop.

Is active during a seek and moves the heads in the neighbourhood of
the end position resulting in a low final speed.
2., The position servo loop.

Is active when the heads are near the desired cylinder to locate and
maintain them in this position,

642 - - VELOCITY AND ACCELERATION

When re-positioning over 64 tracks or less mainly acceleration and
deceleration forces are used. The friction force will be ignored in
order to position over any distance in the shortest possible time. In
the first part of the movement a maximum acceleration is needed, in the
second part a maximum deceleration is needed,

The velocity curve is as follows.

+ I max, _‘__~‘~1

Velocity.

»= Time,

Figure 3=10
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When the movement will be more than 64 tracks a flat top is made in the
velocity curve,during this period there is no dissipation in the voice
coil, A glight increase in the random accesgss time results from this
measure,

A Top

Velocity

64

Time

Figure 3%-=11

The flat top is made in such a way that with a maximum count, usually
200 cylinders to travel, the maximum velocity will be reached within
the first 32 cylinders,

643 i MEANDER SYSTEM
The meander system consists of two printed cards (figure 3-12)

1. Primary, which is mounted on the carriage and contains one coill in a
meander form. ‘

2. Secondary, fixed on the base plate and containing two meander forms
A and B on the card.
The meander forms A and B are shifted half the track pitch from each
other. )

When the carriage moves the primary meander passes along the secondary
meander,

The pitch of the meander "t" is twice the track distance. The clearance
between the meanders is 0,08 mm, The primary meander is fed with a 300
khz. sine wave voltage. In the secondary A and B meanders the induced
sine wave is amplitude modulated. The amplitude depends on the position
of the primary with respect to the secondary meander.

[E—
Throughout, the amplitude depends |t
on the cylinder positioning. The
output voltages are demodulated
into the signals sin X and cos X

on lhe meander card,
Tigure 3=12
God VOICE~COIL SYSTEM

The required acceleration and deceleration forces are generated with a
voice~coll system., The voice-coil is mounted on the carriage and is
circular in form,

The short voice-coil can move in a long magnetic field,

Depending on the direction of the current through the voice=coill it is
accelerated or decelerated.

3=18 X1215 7405



The current through the voice-coil is determined by the Power Amplifier
by means of a feedback system.
The Power Amplifier consists of two parts:
a)The Power Amplifier card which is mounted in the electronic cage.,
b)A power stage, driven by the Power Amplifier card and in turn driving
the voice=coil,
The transistors of the power stage are mounted on heatsinks at
the rear of the disk unit,
The Power Amplifier card obtains its input from card VX.

6.5 SERVO OPERATIONS

To generate a required speed,

The number of cylinders which have to be passed during a seek is stored
in the Difference Counter, DCO - DC7. During the
gseek this counter is decremented by one each time a track is passed,
this is done by the count pulses derived from the SINX and COSX meander
signalg, '
The 5 least significant bits of the DIC counter, DCO - DC4, are
connected to a digital / analogue converter DA which converts the
contents of DCO - DG4 into an analogue value., DCO -DC4 are only active
if the contents of DC is less than 32, in other cases the output of DA
is set to maximum by the signal WKD.

DA output,

32
Figure 3-13%
The output of DA is fed to a Resistor Diode Network, RDN, which
converts the DA output into a voltage which represents the required
speed of the positioner as a function of the position, (When the
contents of the difference counter isg greater than 32 the voltage will
be increased by an extra voltage produced by the signal DE (MXﬁ).

Max. speed,

Deceleration curve
Contents of DC
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Figure %=15 shows that the speed may be high if the distance is far
from the final position and, when the final position is approached
the required speed decreases, (4V is added to shorten the positioning
times over long distances).

The non=-linear form of the "deceleration curve" is determined by the
requirement that the deceleration must be constant during the
deceleration of the positioner.

The actual speed is compared with the required speed. The actual
speed is measured by the speed transducer. The difference in voltage
between actual speed and required speed drives the Power Amplifier.
Ag the servo system is a closed loop (feedback) system, the servo
system ensures that the difference between actual speed and required
speed is as small as possible,

Actions during a seek,
1. The speed servo loop will be switched with the signal PS.

2. The big difference between the required speed and the actual speed
causes maximum acceleration of the positioner,

3+ When the actual speed equals the required speed the current is
inverted in the case of a seek of less than 64 tracks.,
In the case of a seek over more than 64 tracks the voice-coil
current will be approximately O during the flat top part of the
velocity curve, Thirty two tracks before the required position
the current ig inverted.

4. The time necessary to invert the voice=coil current is relatively
high go , after inversion of the current, the required speed will
already have decreased slightly. Therefore, the positioner will
have maximum deceleration for a short time; until the required
speed is reached,

5. After the required speed is reached the deceleration will be
controlled by the required speed.

6. At the moment that the last count pulse OTP or ETP appears, half
track distance before the final position, the actual speed will
be approximately 12 cm/sec., independent of the distance covered,

Te A short period of maximum deceleration will follow, produced by
the signal MAD,

8. When the actual speed is less than 7 cm/sec., indicated by the
signal SIW, the signal PS will activate the position servo loop.

9. The exact position of the heads with respect to the track centre is
indicated by the SINX signal,
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10. The voltage level indicating the distance from the track centre is
proportional to the distance change, and is fed to the servo system,

11. The servo asystem locates the positioner on the track centre. When
it is settled within 15 um. of this centre after some delay (1.5msec)
the "On Cylinder" signal appears, ;

6.6 POSITION SERVO LOOP

The position servo loop ig initiated less than half a track before the
desired cylinder.

Malf a track before the desired cylinder maximum deceleration of the
positioner is produced by the signal MAD. When the speed has fallen to
a certain level the signal SIW scets and causes the servo system to
enter the position servo 1loop.

In the position servo loop the distance between the momentary position
and the track centre is measured and converted into a voltage (SINX).
This voltage is fed to the power amplifier which, in turn, drives the
poasitioner to the track centre., Because this would result in an
undamped vibration around the track centre a differentiating circuit
is added to provide the necegsary damping,

Voltage compared
with O volts,

Figure %-16

53=22 X1215 7405



6T ADDITIONAL CONTROL SIGNALS

To reverse the direction of movement the output of the DA converter
is inverted by the signal DFF (Direction of Force Forward),

For special seeks (return to zero, reverse to rétracted) the DA
convertor is kept on a low level by the signal SLOW,.
The positioner then moves with a speed of 10 cm/sec.

Because the displacement voltage ig a sine wave as a function of the
position signal SINX has to be inverted if the positioner is located
on an odd numbered track, In that case the logic signal SPE

(Select Positive Bdge) is inactive,

6.8 WINDOW FUNCTIONS

The servo electronics issues several logic signals according to the
analogue gituation.

These functions are performed by windows and comparators.

A window ie looking at the absolute value of its' input voltage and
delivers a logic signal when the input voltage exceeds a certain
level, called the threshold level.

A comparator only looks at the sign of the input voltage. When the
input is positive it delivers a logic "O" and when the input is
negative it delivers a logic ™",

Window signals are:

- SIW (Speed In Window), sent to the control logic which, in turn,
gives PS. The threshold levels are set to equal a speed of
approximately 7 ocm/sec.,

~ BETP (Analogue signal SINX in window). Threshold levels indicate a
displacement of approximately 15/um.

-~ OTP (Analogue signal COSX in window), Threshold levels indicate a
displacement of approximately 15/ -

- MNC (Mechanical on Cylinder). The speed voltage is amplified and
applied on a very small window indicating a speed of 1,2 cm/sec.
The displacement voltage is applied to a small window indicating
10 jum, (approximately). oL
Thé outputs of both windows are combined in such a way that MNC
is active when both speed and displacement are in their windows.
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6.9 RECORDING PRINCIPLES

The change of the magnetic head from one direction to the other

produces the directional field changes on the magnetic disk. The current
through the coil will never stay zero while writing is taking place,
but is always maximum one way or the other ('non return to zero!
principle). A binary 'one' is identified by two pulses in a bit cell
period and a binary 'zero' by one pulse during a bit cell period

(one magnetic change on the surface). The frequency for recording

a 'zero' is 1,25 Mhz, and for a 'one! it is 2.5 Mhz.

6,10  WRITE OPERATION (figures 3-17 and %-18)

Information can be written on the disk by sending a current through
one or the other half of the read/write coil of the selected head.
Because of this current the magnetic coating of the disk is magnetised
on that particular place in one or the other dire¢tion, depending

on which half of the head coil the current is flowing in.

The written track is narrowed by an erase gap to prevent track overlap.
Before writing can be initiated one of the heads must be selected.

By activating the interface signals ABO and CTS, the signal WR

(write enable) becomes active. By activating the signals AB4 and

CTS, the signal ER (erase enable) becomes active. Because the erase
gap ig physically behind the read/write gap, there is, for proper
operation, some delay between the activating and deactivating of

the signals WR and ER.

When the signal WR is active, information can be written on the disk.
This information, on the interface line, consists of clock pulses

and data puleses, which, in the digk drive unit, are "divided by two",
The "divided by two"signal is written on the disk: One logic state

of the signal corresponds with the current through one half of the
head coil, the other logic state corresponds with the current

through the other half of the head coil. See also figure 3180

Fig. 3=27 shows a flow diagram of head selection and write operation,

When writing on tracks 128-203, the write current is reduced because
of the higher density of flux reversals on the inner tracks. The
logic signal RWC (reduce write current) activates this reduction.

6411  READ OPERATION (Figures 3-17 and %-18)

The same head coil is used for writing, and reading.

When reading, every reversal of magnetic flux direction induces

a voltage in the read/write coil, In the read pre-amplifier a 90°
phase~shift of the head signal takes place.In this way zero-crossings
of the signal correspond with magnetic flux reversals, and peak
detection can be adopted.Before phase-shifting the head signal is
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amplified (150 x), After phase-~shifting the gignal is amplified
another 100 times. The signal is then sent to the Read Recovery

card and limited.

Realising that mechanical actions are involved, a circuit is
incorporated to stabilise the jittering pulses received from the
head,

An oscillator circuit of twice the highest received frequency

(2.5 MHz) ie used to sample the incoming pulses in the following
way.

The oscillator circuit consists of a frequency doubler, and a resonant
circuit tuned for a frequency of approximately 5 MHz. The frequency
doubled input pulse, initiates, via a transistor, the resonant
circuit. The output of the voltage controlled oscillator circuit

is amplified and mixed with the input data signal for sampling.

The sampled data pulse has the frequency of the input signal and the
stability of the oscillator circuit used.

A one-shot with a pulse-width of 100 ns, generates a pulse on any
data transition for the required interface signal RDDA (Bit Cell
configuration),

6.12 READ/WRITE PROTECTTION

Ag the storing of data on the disks is very important checks are

incorporated in the read/write electronics to ensure the proper

operation of the read/write actions, As soon as a check becomes

active, the write channel is blocked.

The write channel is blocked when

a) There is write current and no erame current during more than
60 . mec.

b) Thére is erase current and no write current during more than

60 m Bec.

More than one head is selected.

Read and write enable or erase enable at the same time.

Alternating write current in only one half of a head coil.

Read enable, write enable or erase when the positioner is moving.

S0 0
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Te FUNCTIONAL EXPLANATION

The following paragraphs describe in detail the logic operation of

each of the functional elements. The descriptions are generally

divided into different parts, reflecting the primary functions.

The functional diagrams in Volume IV should be used in conjunction with
this section.

T3 POWER ON (Figure 3%-19)

By gwitching the Power button at the rear of the disk-unit, the
power-indicator will light, the positioner goes to the retracted
poeition and the power supply becomes active.

When the power supply is active, the signal POC (Power On Clear) is ™{"
for more than 60 ms. This signal resets the flip-flops UNS (Unsafe),
EPM (Energise Pack Motor) and Start. The relay which connects the
electronic brake to the main drive motor is energised as well as the
lock magnet which holds one of the clamps and the positioner block magnet.
The signal POC sets the flip-flop PEXC (Preparation Exchange of the
Cartridge).

POC resets the flip-flop UNS (Unsafe report flip-flop) by way of UZO
and the flip-flop START by way of SZ0 and produces the signal MC
(Master Clear) which has the function of clearing the unit. It resets
the flip-flop DFF (Direction of Force Forward)and the flip-flop CIP
(Cartridge In Pack) which resets the flip~flop NS (Normal Seek). The
signal MC sets the flip~flop SM (Slow Motion):and the SPE (Select Posi-
‘tive Rdge) becomes a '1!'. Also, the flip-flop EC (Enable Count) is re-
set and the signal WD (Maximum at DA converter) becomes a '0!.

The flip-flop EP (End of Position) is reset by the signal SM which

sets the sigmal SLOW to a "1",

The Head Selection register flip-flops HO and H1 are reset by signal
SM, which means that the upper head of the cartridge is selected,
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T2 START (Figure 3-20)

Three micro-switches ensure that the X1215 cannot be started when a
cartridge is not present or when the cartridge loading sequence has
been incorrectly impleniented. One micro-switch is used to check that
the cartridge is fully seated in ite holder, and the other two are
used to check that the two clamps are closed.
They are all connected in parallel to, effectively, form an OR gate.
The logic checks that these three switches are all closed before
permitting the X1215 to be started.
When one or more of these switches are open, the signal RTO (Ready To
Operate) is not produced and the flip-flops Start and Unsafe cannot
be set.
When the cartridge is correctly loaded, all the micro-switches are
closed and signal RTO is - active +to remove the block on the start
circuit. '
By operation of the Start/Stop button on the Operators! panel, the
signal SBP (Start/Stop Button Pressed) becomes a '1'. The flip-flop
START is set and removes the signal MC (Master Clear).
A 50 Hz signal (clock) and the signal START reset the flip-flop DPM
(De'-Energise Pack Motor) to start the pack motor. The signal TCZO is
removed to allow the Timing Counter (TC) to function,
The Timing Counter is stepped by each clock pulse input. The counter
starts with TCO and steps through TC10.
When the Timing Counter reaches stage 10 (TC10 is a '1'), the flip-flop
CME (Cleaning Motor Energised) is set which will start the brush motor.
The brushes go inside the pack and open a micro-switch which is con-
nected on the brush arm., The signal BIRN (Cleaning Brush In Retracted
Not Active) becomes a '0'. While the Timing Counter is being stepped
to stage 11 (TC1011 is a '1'), the brushes move in and out of the
pack in a cleaning action several times., Bach cleaning action operates
the micro-switch, effecting signal BIRN. When TC1011 is a '1' the
flip~flop PEXC (Preparation Exchange of Cartridge) is reset, Some time .
later the mignal BIR (Brushes In the Retracted position) becomes a "1",
PEXC and BIR_both being a "1" removes signal CME which stops the
brush motor,PEXC also sets flip~flop FNE producing FSF (First Seek
Forwards) and activating the positioner by inhibiting the signal RET.
The signal FSF sets the flip-flop DFF (Direction Forced Forwards),
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73 FIRST SEEK (Pigure 3=-21)

At the end of the start procedure, the flip~flop DFF (Direction Forced
Forward) is set and the positioner moves towards the disks. When the
heads reach the vicinity of track zero, the signal OPZ (Optical Zero)
becomes a '1'. When the heads are positioned over track zero, the
signal A0 (Area Around Even Track) becomes a '1' and the signal TRZ
(Track Zero) is a '1'. The heads continue to move and the signal AO
becomes a '0', making signal TRZ a 'O'., The signal OPZ becomes a 'O'
because the heads have moved away from track zero. When the heads

reach track 1%, the signal AOQ becomes a '1' and when track 2% is
passed, the signal becomes a '0O', With signals A0 and OPZ both '0!

the signal NS %Eormal Seek) becomes a '1'. The signal SM (Slow Motion),
which is still a '1' (see Power-on), and signal NS produce signal RZS
(Return to Zero Seek) which resets the flip-flop DFF. The heads start
moving in the opposite direction and the signal 0PZ becomes a '1!
again. Also, signal AO becomes a '1' when the heads reach track % and
makes pignal TRZ a '1', Because the signal NS ig still a '1' and the
signal TCZ (Track Centre Zero) is a '1', the flip-flop DFF is set again
and the signal SLOW becomes a '0O!'. The signal SLOW gives the signal

MAD the opportunity to become active. The rest of the seek is discussed
in the Position Mode description in this volume,
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T+ NORMAL SEEK (Figure 3-22)

The interface gignals ABO through AB7 fill a counter with the contents
of the new addresss This address is compared with the old address which
is presgent in a second counter, The output of an adder indicates
the number of tracks that the positioner has to move. When the number
is positive, the flip-flop DFF (Direction Forced Forward) is set and
the heads will move inside the pack. When the number is negative, the
flip-flop DFF is reset and the movement is in the opposite direction.
The number of tracks required to be moved by the positioner is placed
in a synchronous up/down counter.

When the pogitioner starts moving, the counter receives a DCP
(Decrement Pulge) pulse from the meander (see Meander sections) each
time the positioner moves over a track. When the counter has received
the same number of pulses as the contents of the counter, then

the output of the counter, signal DEO (Decrement Counter equal one) is
produced. This indicates that the positioner is within half a track
distance of the required track.

The movement of the positioner is initiated by the interface signal
AB2 or AB5 (depending on the Control Unit), together with the signal
CTS (Control Select Command), This signal AB2 or AB5 makes signal NSP
a '1' (Normal Seek Preparation). The leading edge of signal CTS
produces signal IS (Tnitiate a Seek) to reset flip-flop EP (End of
Position), The signal PS becomes a 'O' (Positioning Servo)which indicates
that the positiomer ig now in the Velocity mode. Also, during the
CTS pulse, the signal INS (Initiate a Normal Seek) becomes_a '1' and
this will set the flip-flop EC (Enable Count). The signal MAD (Maximum
at DA converter) is either a '0' or a '11', depending on the ocutput

of the synchronous up/down counter. When the output of the counter is
less than 32 (the positioner has to move less than %2 tracks), the
signal MAD ig a '1', When the output of the counter is equal or
greater than 32, the signal MAD is a '0'.

While MAD is "O" the pogitioner accelerates or moves at maximum speed.
The moment that signal MAD becomes '1', the speed reduces and is
dependent on the signale DCO through DC4 (the 5 least significant

bites of the outputs of the up/down counter), together with signal DORE.
When the positioner has arrived at the selected track, the outputs of the
counter make signal DEO a '1' and, on the leading edge of the last DCP
pulse, the flip~flop EC is reset. The signal EC either sets or resets the
flip~flop DFF which depends on the state of the flip~flop DIF when
triggered. The signal MED becomes a 107,

The rest of the seek 1s described in the Position Mode section in this
volune,
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Tah TRACK COUNT OPERATION (Figure 3-23)

When the positioner moves over the tracks the meander produces two
signals, COSX and SINX, The signal COSX produces the signals OTP (0da
Track Pulse) and A0 (Area around even track). The gignal SINX produces
the gignal ETP (Even Track Pulse) and A12, The flip-flop TC produces a
DCP (Decrement Pulge). These DCP pulses decrement the count in the
up/down counter each time the pulse is raised.

Providing the positioner has not reached the selected track the up/down
counter receives a DCP pulse for every track, Also, the output signal
DEO (Difference counter Equals One) is a "O" and the flip~flop EC
(Enable Count) stays set. The moment the positioner reaches the selected
track the signal DEO becomes a "1" and, on the leading edge of the DCP
pulse, flip-flop BC is reset. The flip-flop EP (End of Position) is set
and the signal PS (Position Servo) becomes a "1'",
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7.6 PLACE POSITIONING (Figure 3-24)

Due to the signal MAD (Maximum At DA Converter) being active for a
short duration, the speed of the arm will decrease and when the speed
decreases sufficiently, it comes within a pre-selected value (window);
a tachometer monitors the speed. The output of the tachometer

WSIW (Window Speed In Window) produces signal SIW (Speed In Window).
When the speed is at the pre-selected value, signal SIW becomes

logical '1' and sets the flip-flop BP (End of Positioning). The signals
SLOW and PS (Place Positioning Servo) becomes a '1' to change the control
from Velocity Mode to Positioning Mode.

Another window signal MNC (Mechanical on Cylinder), together with
aignal EP are used to produce the signal WOC.

The one-shot WOC (Wait on On Cylinder) is used to delay (because of
mechanical transients) the control circuit which indicates that the
head hag arrived at the selected cylinder.

When the delay has expired, the signal PONC (Preparation On Cylinder)
becomes a '1' and signals CON and AT (Attention) becomes a '1'. Also,
signal TCZ0 (Reset Timing Counter) becomes a '0' and SM (Slow Motion)
is reset.

T T POSITIONING MODE (Figure 3-24)

Depending on the least significant bit of the address bus lines (ARO)
selection of an even or odd track is realised. Signal SPE (Selection
of a Positive Edge) determines whether the positive-going or negative-
going edge of the received sine~wave signal is used, If the signal SPE
is a logical "1" no invergion of the sine-wave signal is needed,

The sum of position signal (SINX) and differentiated position signal

is supplied to an electronic switch circuit, One switch is open when
signal PS (Positioning Servo system) is a logic "1" (Positioning Mode).
If the switch ig closed (PS = "0") the other is opened (Velocity Mode
and the signal DMR (Difference between Momentary and Required speed)
controls the positioning of the heads, Both switches (selection of
velocity mode or positioning mode) are connected together and the output
provides the input to an operational amplifier,

The output of this amplifier is the signal DRS (Driver Signal) which
activates the power amplifier to send a proportional current through
the positioning coil,

For more detailed information about the differentiator, electronic
switch and operational amplifier refer to Volume 5.
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7.8 RETURN TO ZERO SEEK (Figure 3=25)

Upon receipt of the interface signals CTS (Control Select) and AB6
(Return to Zero Seek) the signal RZC (Return to Zero Command) becomes

a "o" to set the flip-flop SM (Slow Motion)., The signal NS (Normal Seek)
is a "1", The signal RZS (Return to Zero Seek) becomes a "1" due to the
signals NS and SM. The signal RZS and signal SR (Slow Reverse to track
zero), a result of the signal TRZ (Track Zero), being logical "O" reset
the flip-flop DFF ( direction of Force Forwards and the direction of
movement of the positioner is reverse,

Also the signal MAD becomes a "1" when signal EC (Enable Count) becomes
a "O", If, after some time, optical zero is detected and later signal
AQ is produced; then the signal TRZ becomes a "1", The signal TRZ
together with the signal RZS produces the signal DFFZ1 to set the
flip-flop DFF,

The signals NS and TRZ produce signal REPS (Reset End of Position flip-
flop during a Slow Seek),

The signals REPS and SM produce signal EPZ0 (End of Position Reset
Signal%nto reget flip-flop EP., Together signal EPZ0 and the reset
output of flip-flop EP set signal SLOW to a logical "O",

The rest of this seek is described in the Place Positioning Mode, see
gection 7.6 of this volume,

7405 X1215 3-41



3=42

FAULT INDICATOR

HUP

4
.
| ME="1 l 55
ur
is -
&5
— AN |
[ $17
i S . l_“:;'" I 88 FOR OTHER
OFFe" 1" ]Dc CONDITIONS
L & SEE POWER ON
- FLOW CHART
L 313
g $27

RESET ADORESS
REGISTER

Figure‘3—26

81

DIRECTION OF THE
POSITIONER
IS OUTWARDS

POSITION

THE POSITIONER 15
IN THE RETRACTEQ

GO TO RETRACTED POSITION
SEEK (UNSAFE 2)

x1215

7405



7.9 GO TO RETRACTED POSITION SEBK (Figure 3-26)

If 'unit unsafe 2' ig made active, a fault condition is signalled (see
Table 5.3.6 of this volume).The fault indicator on the Operator's
pangl 1s 1lit, and the master clear signal MC is produced with the
following results:

a) The D=type flip-flop CIP (Carriage In Pack) is reset which resets
the flip-flop NS (Normal Seek).

b) The output of the NAND-gate SM becomes a '1' with the result that
sigrial EPZ0 is produced to reset flip-flop EP (End of Position).
Signal EPZD, the inverted value of the reset output of flip-flop
EP, resets the Cylinder register, resulting in emptying the
Address register, This can be checked by measuring signal SPE
(='1'), the inverted value of bit zero.

¢) Another result of the master clear signal is that the flip-flop
DFF is reset. The reset output moves the positioner outwards.
When the arm hag reached the retracted position , the micro-switch
is operated and signal RETA is produced. The output of the
retracted position flip-flop RET, in the first instance, produces
signal RP ?Retracted Position) which results in signal PS being
produced. Signal RP also blocks the input to the power amplifier,
The unit unpafe signal UNS, produces the interface signal USA2
(Unit Uneafe 2) and the interface signal AT (Attention).
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7510 WRITING (Figure 3=27)

Before writing can be initiated, one of the heads must be selected
(signals HS, ABO and AB1, see figure 3-27),

The interface lines CTS (Control Select), ABO (Write Enable) and AB4
(Brase Enable) are preparation signals for signals WR (Write Enable)
and ER (Erase Enable). From the Control Unit - the selection signals
are received ( erase enable signal must come within 70 us after the
write enable signal). During this time of 70 ,us, signal ANER
(Analogue Error) is blocked so that the unit does not react. The time
lapse is necessary because of the time relationship between the write
and erase gaps at full disk speed (erase head situated'behind'the read/
write head). If the read enable signal is present during the writing
an electronic error is raised (signal ELER). If no fault is detected,
signals UNS (Unit Unsafe) and RER (Recoverable Error) are not active,
and signal BWC (Block Write Current) is not produced so that a voltage
ig supplied to the write circuit. The current through the read/write
head is controlled because when the bit dengity of the track becomes
greater, from cylinder 127 onwards to cylinder 20%, the write current
must reduce. Thie is done by the signal RWC (Reduce Write Current)
reducing the supply voltage from 17 Volte to 14 Volts,

Operation of the write circuit is now possible and the data to be
written on the track (serial information) is received. A 'divide by
two! circuit produces edges from the bit cell pulses so that
magnetigation changes are written on the track,

Two checks are incorporated. The first check determines the
co-existance of the write and erase current (the erase and the write
currents are 55 mA and 85 mA respectively from cylinder 000 to
cylinder 128, and 45 mA and 67 mA respectively from cylinder 128 to
the final cylinder). The other checks the selection of more than one
head.

If more than one head is selected, the signal PLSL (Plural Selection)
is set, activating signal ANER (4Analogue Error).

If the checks are found to be correct (signal ANER is not raised so
that signal ELER stays logical '0'), the information is written to the
track.
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7.1 READING (Figure 3-28)

When reading, signals CTS (Control Select) together with AB1 (Read
Enable) are required (RE = '0'). If signal ABO (Write Enable) or

AB4 (Brase Enable) is also present, a fault condition occurs.

If the write enable signal WR is not present, the read circuit is
allowed to be operative by activating the signal RC (Read Control).
The protection circuit, using a diode-resistor network situated on the
Read Pre-Amplifier card, will conduct.

Before reading is initiated, the head is selected by the signal HS
(Head Select), together with the signals ABO and AB1., The read signal
from the head is amplified (200 X), phase-shifted, then amplified
(100 X) again. The signal is then sent to the Read Recovery Card
where it- ig anplified to such an extent that the peaks are flat.ened.
Realising that mechanical actions are involved, a circuit is

" incorporated to mtabilise the jittering pulses received from the head.
An oscillator circuit of double the highest received frequency (2.5 MHz)
is used to sample the incoming pulses in the following way.

The oseillator circuit consists of a frequency doubler, a omne-shot and
a regonant circuit tuned for a frequency of approximately 5 MHz. The
one-ghot, shaping the frequency doubled input pulse, initiates, via a
trangistor, the resonant circuit. Each time the one-shot produces

a pulse, the resonant circuit is triggered. The output of the
ogcillator circuit is amplified and mixed with the input signal; this
ig called sampling. The sampled pulse has the frequency of the input
signal and the stability of the oscillator circuit used,

A one-shot with a pulse-width of 100 ns, together with a frequency
doubler are used to produce the required interface signal RDDA

(Bit Cell configuration),
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7182 STOP (figure 3%-29)

To stop the unit, the Start/Stop button must be pressed. This action
refults in the resetting of the Start flip-flop on the leading edge

of signal SBP.

The signal MC (Master Clear) becoming a logical '1', resets the flip-
flop DFF.

The positioner arm moves outwards, passing optical zero, until it
reaches the retracted position. The micro-switch sets the retracted
flip-flop RET and two actions now take place.

The first action results in signal SAR being produced to raise signal
UZ0., The pack motor flip-flop EPM will be reset if the 50 Hz pulse is
present, resulting in DPM = '0', The drive motor will them stop. If now
TC1011 becomes a logical '1' the PEXC flip~flop (Preparation Exchange
Cartridge) will be set, and now the cartridge can be exchanged.

The second action results in the retracted position signal RP bheing
raised so that the Power Amplifier input is blocked keeping the arm in
the retracted position.
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B, POWER DISTRIBUTION

B POWER SUPPLY (figure 4-16)

The mains voltage, which is normally 220 VAC, single phase, is
connected with a traneformer in the disk drive unit via a mains filter,
a switch and a fuse.

The spwitch and the fume are mituated on the rear of the disk unit, the
transformer is situated below the base plate in the rear of the disk
unit, ' .

The drive motor for the spindle and the motor for the cleaning
mechanism are connected to the primary side of the transformer.

The transformer has been designed in such a way that, when a different
mains voltage is required, the disk unit can beée eagily adapted to this
voltage, by changing one connection on the primary side of the trans-
former,

A temperature safety has been built into the transformer.

The secondary egide of the transformer delivers six voltages,.

a) One voltage ig used to make a DC voltage of + 24 V,
b) One voltage is used to make a DC voltage of + 12 V,
¢) One voltage is used to make a DC voltage of + 5 V.
d) One voltage is used to make a DC voltage of - 12 V,

The voltages mentioned in a till d are stabilized, The stabilisation
is done on a power supply card which is attached to the rear of the
disk drive unit, The necessary series transistors are mounted on
heatsinks which are mounted on the rear of the unit,

e) One voltage is used to feed the stabilisation circuit of the
+ 5 Volts supplye. ,
f) The last voltage delivers after rectifying and smoothing a + 35 Volts
voltage. These voltages are not stabilized and are fed from a winding
with a centre tap.

Finally, on the primary side of the transformer, there is a voltage
which, after rectifying, is used to brake the drive motor for the
gpindle electrically.

82 POWER SUPPLY CARD (figure 4-15)

The power supply card carries the following circuits:
a) A +5 Volts supply (protected by a 44. fuse)

b) A +24 Volts circuit (protected by a 1.24 fuse)

c) A 412 Volts circuit (protected by a 1A fuseg

d) A =12 Volts circuit (protected by a 1A fuse

Bach circuit is basically the same, comprising a voltage regulator,
transistor controlled by an integrated circuit.
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Pluctuatione of the output voltage are sensed, amplified and then fed
to the voltage regulator transistor,

If the ocutput voltage becomes too low the value of the internal
registor of the regulator transistor decreases.

If the voltage increases the value of the internal resistor of the
regulator transistor increases.

The voltage drop across the transistor alters accordingly, regulating
the output voltage.

The +5 Volts supply employs a thyristor protection circuit, If the
voltage becomes too high the output voltage is short circuited to earth.
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1. KEY TO DIAGRAMS.

1-1 GENERAT,

The key to logic refers to the logic circuits on the printed circuit
boards (figure 4-1). The voltage levels used in the CDD are +5V for a
logic "1" and OV for a logic "O",

Each printed circuit board has a 64 pin female connector on which pin
2 is used for +5V and pins 4, 14, 26, 40, 52 and 64 are used for
logical earth. The logic used in the CDD is generally called TTL
(Transistor - Transistor Logic) congisting of integrated circuits.
These integrated circuits are contained in "dual in line" packages
with 14 pin or 16 pin connections (figure 4-1A). Discrete component
circuits containing separate resistors, capacitors, transistors or
dicdes are also sometimes used,

Figure 4-1B shows the organisation of component location on the printed
circuit boards.

{ )
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F E o] c B A
U L] e o e
_ ) 1 q@. . D 16 o < = o
1 1% 2 (] D 15 L K J I H G
2 D 13 1(] D 14
3 D 12 4 D 13
4 (] DRI & (] D 12 11t 3 R a N M
5 D 10 6 (] DRI o = ed La o
6 (] DE 7 (] D 10 =1 = e = e
4 D s 8 D s z ¥ X w v u
L M
connector B
1033308 8 WIRE WRAP 5IDE
A B
Figure 4-1
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1=2

LOGIC SYMBOLS

Function name

Code number

Supplier type
Drawing symbol

13

O—1

ADO0 | g

AGD |1y

Description
The A0O comprises four, independent NAND-gates, each provided with

two inputs and a totem pole output stage.

*
-

Logic function:

2 = I0.I1

Function name s

Code number :

Supplier type

Drawing symbol

AD3

| AD3

7405

A00
9330 500 T1XX0
FJH131; 7400; 9NOO

A03
9331 935 30XX0
74132

03 |,
10 o

— 12703

X1215

14
2@
g
e
50
60

oV ¢

31

09

3 8

oV

0 14
0 13
b 12

010

(=
20
g
4 0
50
6 [
70

14
013
012
= §1]
010
09
0 8

5V

5V
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Description :

The AO3 comprises four, independent NAND-gates, each provided with two
inputs Schmitt trigger and a totem pole output stage.

Logic function :

Z = In-I‘I
Function name 5 A04
Code number H 9330 500 31XXO0 -
Supplier type 3 FJH121 5 7410 3 9N10
Drawing symbol H
lo—3204 : id Y he 5V
g Dtz I 013
) g b 12
4 uj
—3A04 5] wil]
—— o 60 L)
F | 0V g N 8
A4
10 DB
11
Description :

Lhe AO4 comprises three,independent NAND-gates, each provided with
three inputs and a totem pole output stage.
Logic function @

B dyw gy

Function name A06
Code number s 9330 499 91XX0
FJH111; T420; 9N20

ee

Supplier type

e

Drawing symbol
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10—{a06 vd Y pu SV
2 20 (113
1 —<
12 ! D-E--—Z 1 N 12
l:—‘—s't____) = s B
50 N 10
9 60 =R
——= A0
19 0 i OV g of)
12 & e
13

Description :

The A06 comprises two independent NAND-gates, each provided with
four inputs and a totem pole output stage.

Logic function :

Z = IO.I1,.12.13

Function name : AO8

Code number 1 9330 499 51XX0

Supplier type : FJH101 3 7430 3 9N30

Drawing symbol s
10— Ac8 id Y bw 5V
1 —= 20 113
12—~% 3 012
13— 8 4 O
i) — s b 10
| 60 b g
15— oV 7 oL
17— ) '

Degeription :

The AO8 comprises one NAND-gate, with eight inputs and a totem pole
output stage.

Logic function :
Z = 10.11.12.15.:[4:&5.16.1

7

7405 X1215 45



Function name : A1

Code number : 9331 719 20XX0
Supplier type : 7438 ;3 9N38
Drawing symbol :

m-fAH g s ——?AH s d U b sv
N—-=___) i} 20 13
10 12
9] 2] = O n
P AN Du_ ——_‘11&" D'"— sq o
60 9
oV 7d 1 8

Degcription :

Tne A11 comprises four, independent NAND-gates, each provided with two
inputs and an open collector output stage.

Logic function

A12
Code number : 5122 000 05831
74HOO ;3 9HOO

Function name

[

Supplier type

e

Drawing symbol

10 —AT2 3 — ATAT2 1 U b 5V
n—2 P2 5| p— :s O
kN 0 12
A2 —12[A77 40 afl
p— 1] pe— 13 L 50 10
6 [ 9
0V »c D 8

Degcription :

The %12 comprises four,independent, high speed NAND-gates, each
provided with two inputs and a totem pole output stage.

Logic function :
Z = IO.I1
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ALUOQO
Code number : 9330 649 50XX0
FJH2113 T7483; 9383

Function name

Supplier type

Drawing symbol :

o, © id YU b

8l _ 20 015
—Ha 7 an : i 014
- T 0 h13
—Weo o zf SV sg N OV
—Xet 2zt 60 =R
—da < 70 1 10

16p3 8] 09

co

Description :

The ALUOO comprises a full adder for two 4-bit binary numbers

510 through A3 and BO through B3) plus a carry input CI., Four outputs
Z0 through Z3) are provided for each bit and the carry output CO

is obtained from the last bit.

Function table:

The function table is presented in two parts for simplicity:

- Input conditions at A0, A1, BO, B1 and CI determine the outputs
Z0 and Z1 together with the internal carry C1 obtained from this
addition.

- Input conditions at A2, A3, B2, B3 and the internal carry C1
determine the outputs 22, Z3 and CO.
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Output

|

2
=
I

O

Input
BO A1 B1

t1=0]°1=]

Z1 C1 to 20 %0 Z 73 C co

=
=
B
n
no
=
N
N
5]
|
no
o

S A LS L0000 00C00

OO0 00 =22 20" = a000
—_ = el =S - OO0 020000000
G U g, TS S G P G o T o T e i e

2 O —= Q0O =20=2C S O =2 0020 =0
~ =2 002 200==200==200
-2 AL 0000221220000
O4 200220021200 ==0
L0022 0022002200
S 2 1000020002320

Function name : ALUO4
Cfode number :
Supplier type : FJH201; 7482; 9382

Drawing symbol :

2l AD
14}

d Y pu
20 013
id 5 12
5V ¢ pn OV
50 0 10
6 [ sk
70 ok

Degcription :

The ALUO4 comprises a full adder for two 2-bit binary numbers
(A0 through A1 and BO through B1) plus a carry input CI.

Two outputs (Z0 and Z1) are provided for each bit and the carry
output CO is obtained from the last bit.
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Function table :

OUTPUT

When
CI=1

co

CI=0

When

co| 20 Z1

20 21

INFUT

B1

A0 BO A1

AMPO1

Function name

9331 353 50112
TBA281

Code number

Supplier type

Drawing symbol ¢
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Description :

The AMPO1 comprises a monolithic integrated voltage regulator circuit
consisting of a temperature compensated reference amplifier, error
amplifier, power series feed transistor and a current limiter,

The AMPO1 is used in power supplies.

The pins have the following functions:

1) Current sense 6) V-out™

2) Inverting input 7) V=collector

3) Non-inverting input 8) Positive supply voltage
4) V—ref 9) Frequency compensation
5) Negative supply voltage 10) Current limit.

* .
without external transgistor I load max. = 50 mA.

Function name AMPO2

9331 370 00112
Supplier type : TBA221; T72741N
Drawing symbol :

Code number

! ’ +Vce

Description :

The TBA221 comprises a high gain d.c. differential amplifier, with a
voltage gain of 100.000. The TBA221 does not require external frequency
compensation components, has input null adjustment facilities and

gshort circuit protection.
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Function name

ee

AOROO
9330 502 71XX0
FJH181; T454; 9N54

Code number

Supplier type

Drawing symbol

2 (= 1w 5V
10 —=2
" 3 2( 13
i = h 3Q O 12
o A= On
13—3 8~
9_...5: 50 10
:: w 1€ b2i—z 60 09
. - oV 7d 8
16
17 —4
" R | |
v 12

Description :

The AOROO comprises four two input AND-gates, which are followed by
an OR-gate and an inverter, The inverter has a totem pole output
stage. The AOROO has a possibility for expanding via inputs X and ¥

Logie function :

Z = 10.11 + 12013 + I4015 + I6.IT +X.2

Function name : CNTOO
Code number H 9330 887 00XX0

Supplier type FJBI31975 T4197; 93197
Drawing symbol

o PE iqd Y be BY
41po aofs—— 20 pli
87 o - 3G 32
&7 4 n
—p &g o I
P 07 R
Hes 032 60 P 9
R 0V g =N
)
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Description :

The presettable decade and binary counter CNTOO comprises a

modulo 2 binary counter and a modulo 8 binary counter. By connecting
cutput Q0 (pin 5) to trigger input T2 (pin 6) the circuit can be used
as a modulo 16 counter. The modulo 16 counter can be_increased by
one upon the negative-going edge of the trigger input T1, provided
that the inputs PE and R are '1'. The whole counter can be reset

by making input R 10!,

The information at the inputs PO, P1, P2 and P3 is stored and placed
on the outputs Q0, Q1, Q2 and Q3 as soon as the input PE becomes '0',
provided that the input R is '1°t,

The modulo 2 counter can be increased by one upon the negative-going
edge of trigger input T1, provided that the inputs PE and R are '1',
The modulo 8 counter can be increased by one upon the negative-going
edge of the trigger input T2, provided that the inputs PE and R are
!1|'

Timing diagram :

|

PE P |

Py |

P2

data<

\PB

™ /T2

Q0 | W R IR ey
@« LI I I
e I ] ] L

Q3 J L

Note: QO is not connected to T2
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Function name i CNTO1
9331 623 TOXXO
FJB93191; 74191; 93191

Code number

Supplier type
Drawing symbol

[
s

[‘_T E—u d Y bs 5V
STE 1C E__ 20 0 15
—A-m DU'_& TC}——- 10 :14
—P0 & Qo 40 013
_jﬁ” z-ﬂ'fw— s 0 12
""'-—QPZ 02-7——- sc n“
—_—P3 03 70 0 10
0V g 9

Degcription :

The CNTO1 is a 4-bit binary up/down counter. The outputs QO thr. Q3
may be preset to any state by placing the desired data on the inputs
PO thr.P3 and an '0' on input PE. The outputs Q0 thr. Q3 can be
changed on the positive-going edge of the input T if the enable input
TE is '0°', A '1! at input TE inhibits counting. Level changes at
the enable input TE should be made only when input T is '1°', The
direction of the count is determined by the state of the down/hp
input DU, When the input is '0', the counter counts up and when
the input is '1', it counts down. The output TC is '1' when the
count on the outputs QO thr. Q3 is_O (counting down) or 15 (counting
up). The logic function is TC = Q0.Q1.Q2.Q3. DU + Q0.Q1.Q2.Q3. DU.
The output TCC is '0O' when the count on the outputs Q0 thr. Q3 is 0
(counting down) or 15 (counting up) and only during the time that
the inputs T and TE are '0',

The counter can be reset by placing all zero's on the inputs PO thr.
P3 and an '0' on input PE,
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Timing diagram :

PE
PO ] 1
P1 |
P2 J L
P} ]
T gigugupipupipipEpEpipipins
w J
T |
QO - —m L L1 iem |
Q1 mm m o | [ I S
Q@2 o] l J
Q3 _ . ___ l I
¢ ] 1 g1
T __ | LJ L
13 14 15,0 , 1, 2 1,0 15,1413 12
Loag count up _linhibiH count down

Function name
‘Code number

Supplier type
Drawing symyol
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Description :

The DOO comprises two, independent edge-triggered D-type flip~-flops
with direct SET and RESET inputs. On the posgitive-going edge of the
trigger input T, the information on the D-input will be stored and
placed on the outputs Q and Q.

Punction table :

D|T|Q|Q _ _
ol s 1lo 1 Note: both inputs S and R must be '1!
S 0
Function name s DO1
Code number : 9330 648 10XX0
Supplier type : PJIJ1813 T475; 9375
Drawing symbol
13 4
2., T ol ol Touw idqd Y b
515&' = a5t 20 15
ol 1S o 9 g ) 1%
—3o ;T“ —Moi ;a Xn 013
5V so 12 OV
60 sh]
70 10
8 9

Description :

The D01 comprises four D-type flip-flops. Each of the two flip-flops
has a common trigger input. During the time the trigger input is high,
changes on the data input will be transferred to the outputs. When
the trigger input is low, the outputs are unaffected by the input.

Function table :

plr|elQ
o111 1011
111 {110
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Function name : EOROO
Code number : 9331 329 60XX0
Supplier type : FJH271; 74865 9N86

Drawing symbol :

) 14
13
D 12
DO n
010
09

1o—{EORO] , d U
H—'—;‘Jl !'-—_— 20
1q
8 - 50
60
EORO] g OV g

Description :

The EOROO comprises four,independent exclusive OR-gates, each

provided with two inputs and a totem pole output stage.

Logic function :
7 = IO.I1 + IO.I1

Function table :

T [t4]2

D

—_ a2 OO0
- O =0
o= =0
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Function name JKOO

Code number :

Supplier type : T4H106; 9H106
Drawing symbol

oo

-l

&~
Wi
=
&
o

pp T e

_'Tsi __573 2 1 15

— B - gpe 2 O o g 0 14
“3 R 40 N OV

] Ia 5V sg )12

6 011

70 10

80 09

Description :

The JKOOcomprises two, independent,negative-edge triggered JK flip-flops
with direct SET and RESET inputs. If the J-input is '1' and the
K-input '0', the flip-flop will be set on the negative-going edge

of input M. If the J-input is '0O! and the K-input '1', the

flip-flop will_be reset. When both J and K inputs are '1!', the
outputs Q and Q will change on every negative-going edge of the
trigger input T (the flip-flop is toggling). The flip-flop can be

set or reset directly by placing a '0' on input S or R respectively.
These inputs override all other inputs.

Function table :

_[ OID| mEW |
JIK]T 9)
TR
110 : o e
110 Note: +the inputes S and R must be '1!
of{1 1 oj1fo11
1101011
110 oj11f110
1— 1101110
111 oj1]11{o0
Yi1]lo]o]l+
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Function name : NOO
9331 094 31XX0

Supplier type g FJH241; 74043 9NO4
Drawing symbol

Code number

e

os

1| NOO 2 g| NOD ) | W)
. Pz —3 1Q w 5V
— 20 013
Qg 012
.._3,N00 o I | NOO 0 Y= aR)
50 10
6 [ 09
5|NOO | ¢ 13l NOO 0oV g D 8
N—-1 3] plZ -

Description :

The NOO comprises six,independent inverters with a totem pole output
stage.

Function table :

I 7
0 1
0
Function name : OROO
Code number : 9330 806 21XX0

Supplier type

L1

FJH221; T7402; 9NO2
Drawing symbol :

2
10—2{0R00 - —2J0r0
. S 5] 7000 g YV b 5V
o) 20 013
5 11 26 et
—2f0R00 —1oR00, «d b 1
el p* 12 p- 50 H 10
60 9
oV d ) 8
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Description :

The ORO0O comprises four ,independent NOR-gates, each provided with
two inputs and a totem pole output stage.

Logic function :

7 = I0 + I1

Function name : 0500

Code number : 9331 667 30XX0
Supplier type 2 T4123

Drawing symbol :

c
i S o
Al

~
o

A A
—d* o~ o2 i e ol g Y hie 5V
3: 8 2( 1118
" 7] |9~ 5l 10 °_ ah2 ag 14
% R = 013
1” 50 N 12
60 ol
70 b 10
OV sd b 9

Description :

The 0S00 comprises two re-triggerable, monostable multivibrators.

By triggering the one-shot before the output pulse is terminated, the
output pulse will be extended. The input R permits any output pulse
to be terminated at a time independent of the timing components R and
Ca N

InputIp is a negative-edge triggered input and will trigger the one-shot
when it becomes '0', as long as inputlq is '1', Inputlq is a
positive-edge triggered input and will trigger the one-shot when it
becomes '1!', as long as inputLy is '0'.  The duration T (see timing
diagram) of the output Q and Q depends on the RC network which is
connected externally to the integrated circuit.

When input R becomes '0' it will terminate the output pulses.
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Function table :

Inputs Outputs
4 q

Phocole

1

1
n's
w

=
O % = |O
- byo %

% =don't care

Timing diagram :

re-trigger pulse

(]
Q -[ --------- Note:
T | g%) input I, must be t0°,
output without ii) outputs are gimilarly
re-trigger affected when triggered
by input I. (*1' to 1or)
with T, held at a 11,

output pulse without reset
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2 SIGNAL NAMES
A0 AREA AROUND EVEN TRACK EP END OF POSITIONING
A2 ARFA BETWEEN ODD AND EVEN TRACK EFM ENERGISE PAK MOTOR
ABO THR 7 ADDRESS AND CONTROL DUS BIT O THR 7 EPZO RESET EP
ANER ANALOGUE ERROR EP21 SET BP
AT ATTENTTON EPZD END OF POSITIONING
ER ERASE ENABLE
BIR BRUSH IN RETRACTED ERC- ERASE CURRENT
BIRA CLEANING BRUSH IN RETRACTED ACTIVE ERE ERASE ENABLE COMMAND
BIRN CLEANING BRUSH IN RETRACTED NOT ACTIVE RTP EVEN TRACK PULSE
BPDA BLOCKADE POSITIONER DRIFTS AWAY EWRC ERASE AND/OR WRITE COMMAND
BWC BLOCKADE WRITE CURRENT EXC EXCHANGE CARTRIDGE
CA CLEANING CYCLE ALLOWED FNG FIRST SEEK NORMAL END
CAQ THR 7 CYLINDER ADDRESS REGISTER BIT O THR 7 FRBZO RESET FNE
CAE CYLTYDER ADDRESS REGISTER EXTENDED FNEA] SET FNE
CAS CYLINDER ADDRESS SELECT : FSF FIRST SEEK
CDF3 CARRY DIFFERENCE BIT 3
CDFT CARRY DIFFEREINCE BIT 7 ‘KO HEAD REGISTER BIT 0
CDFE CARRY DIFFERLNCE EXTENDED 1. HEAD REGISTER BIT 1
cos CHECK DISK SPEED Hs HEAD SELECT ;
CIP CARRIDGE IN PACK
CL CLAMP LOCK ENERGIZED 101 INDEX CARTRIDGE 1
CME CLEANING MOTOR ENERGIZED 102 INDEX CARTRIDGE 2
CMEZQ RESET CHME IR INDEX FIXED DISK 1
CMEZ1 SET CME IF2 INDEX FIXED DISK 2
CON ON CYLINDER INS INITIATE NORMAL SEEK
CoSX COSINE X MEANDER SIGNAT 10 INTEGRATOR OUT
cp CURRENT POSITIONER IPC INDEX PULSE CARTRIDGE
cs CYLINDER SELECT COMMAND IPCP INDEX -PULSE GARTRIDGE PREPARADION
CTS CONTROL SELECT COMMAND IPF INDEX PULSE FIXED DISK
IPFP INDEX PULSE FIXED DISK PREPARATION
DCO THR 7 DECREMENT COUNTER BIT 0 THR 7 IRDC INTERNAL READ CLOCK
DCOD DECREMENT COUNTER BIT O DECREMENTED 1s INITIATE A SEEK
DCGTD DECREMENT COUNUER BIT 7 DECREMENTED 1SPC INDEX SECTOR PULSE CARTRIDGE
DOE DECREMENT COUNTER EXTENDED BIT ISPF INDEX SECTOR PULSE FIXED DISK
DCER DECREMENT COUNYER EXTENDED BIT TO v INITIAL WAIT
ELECTRONIC PART : TWE1 SET IW
DCP DECREMENT COUNTER PREPARATION
DE DECELERATE ‘ LHC LOWER HEAD CARTRIDGE
DEB DE-ENERGIZE EMERGENCY BRAKE LHF LOWER HEAD FIXED DISK
DEO DECREMENT COUNTER EQUAT ONE
DETON DETECT TRACK ONE NEGLTIVE MAD MAXIMUM AT DA-CONVERTER
DEZ DECREMENT COUNTER BQUAL ZERO MG MASTER CLEAR
DEZ0 RESET DECREMENT COUNTER MNC MECHANICAL ON CYLINDER
DFO THR 7 DIFFERENCE BIT O THR 7 10D MECHANICAT ON CYLINDER DETECT
DFF DIRECTION IS FORCED FORWARD NCD NEGATIVE COSINE X MEANDER SIGNAL DE-
DFFZD DIRECTION IS FORCED FORWARD MODULATED
DIFZ0 RESET DEF NS NORMAL SEEK
DFFZ1 SET DFF HSP NORMAL SEEK CONMMAND PREPARATION
DID DATA IN DANGER NSTD NEGATIVE SPEED TRANSDUCER
DIFC DETECT TNDEX PULSE CARTRIDGE R
DIFF DETECT INDEX TULSE FIXED DISK 07 OPTICAT ZERO
DMR DIFFERENCE TETWEBN MOMENTORY AND QTP ODD TRACK FULSE
REQUIRED SPERD
DNG DRIVE NEGATIVE CURRENT PAT PREPARATION
DOF DECREMENT ON} SOUEP FORCED PATT PREPARATION ATTENTION TRIGGER
DPEC DRIVE POSITIVE CURRENT PATZO0 RESET PAT
DPM DE-ENERGIZE TAK MOTOR PATZ] SET PAT
TRS DRIVER SIGNAL PCD POSITIVE COS X MEANDER DEMODULATED
‘ PDA POSITTION DRIFTS AWAY OR HO MEANDER
EC ENABLE COUNT SIGNAL _
EDC ENABLE DATA TO DECREMENT COUNTER PEEN PREPARATION EVEN END POSITION NEKT
EEE EVEN END POSITION T0 ELECTRONIC PEXC PREPARATION EXCHANGE OF CARTRIDGE
PART PLSL PLURAL SELECTION
EIP ENABLE INDEX PULSE PMD PACK MOTOR DE-ENERGIZED
ELER ELECTRONIC ERROR (READ/WRITE) PME PACK MOTOR ENERGISE
EMB EMERGENCY DRAKE PMZA SET PME
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PONC |
PONO
s
PSD

PSTD

RC
RD1,2
RDDA
RDE

REDET

REPS
RER
RERZO
RERZ1
RETN
REW
RP
RTO
RUS
RWC
Rz
RZC
RZS

SAL
SAR
SBD
SBP
SBU
SCX

SDEB
SEMB
SINX
“BIW
SLOW
SM
SMZ1
SMZD
SHZN
SPC
SPCP
SPF
SPFP

START
STL
SUS
YA

TC
TCO1=12
Tc1011
TC2
TCZ0
TDFFR
TDMR
TDRS
TPs

TRZ
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POWER ON OI'F CLEAR TSRM
POWER OY OFF' CLEAR TEST TWSIW
PREPLRATION ON CYLIIDER
POSITIOHER OVER TRACK ONE NEGATIVE UHC
POSITIONING SERVO UHP
POSITIVE SINE X MBANDER SICNAL DEMODU- UNS
LATED UNSZ1
POSITIVE SPEED TRANSDUCER UR
URI
READ CONTROL Usa
READ DATA TROM PRE-AMPLIFIER UBA2
READ DATA UBAZ
READ DATL ENABLE USAT
READ ENABLE COMMAND UsSAZT

RESET DETECT TRACK ONE NEGATIVE FLIP-  USL
FLOP Uzo
RESET BAD OF POSITION SIGHAL VPC
RECOVERABLE ERROR
RESET RER

SET RIR woe
RETRACTED SWITCH NOT.ACTIVE WPT
RELD AND ERASE OR WRITE ENADLE WR
RETRALCTED POSITION
READY TO OFERATE WRCT
RESET UNSAFE ’ WRC2
REDUCE WRITE CURRENT WLLE
RETURY PO ZERO
RETURN T0 ZERO COMMAND Wre
RETURN 70 ZERO SERK

START FLIP-FLOP
START ALT.OWED

STOPPED AND IN RETRACTED

START/STOP BUTTON DOWN

START/370P BUTTON PRESSED
START/STOP BUTTON UP

SINE X AND COSINE X '
PACK SPEED DROPS DURING HORMAL SEEK
SPEED DROPS OR EMERGENCY BROKE

SET EMB

SINE X

SPEED TH WINDOW

STOW

SLOW 1MOTION FLIP-FLOP

SET SLOW MOTION FLIP=FLOP

SLOW HOTION

SLOW MOTION

SECTOR PULSE CARTRIDGE

SECTOR PULSE CARTRIDGE PREPARATION
SECTOR PULSE FIXED DISK

SECTOR PULSE FIXED DI1SK PREPARATION
SLOW REVERSE

START

SEEK CONTINUES T0O LONG

SET UNSAFE

RESET START FLIP-FLOP

TRACK COUNT FLIP=I'LOP
TIME COUNTER EILT O1 TILL BIT 12
TIME COUNTER BIT 10 and 11
TRACK CENTRE ZERO

RESET TINE COUNTER

TEST POINT SIGHAL DFR
TEST POINT SIGNAL DMR

TEST DRIVER SIGNAT DRS
TEST POSTTIONING SERVO
TEST WRITE ERAGE VOLTAGE
TRACK ZERO

X1215

TEST RESISTOR DIODE MATRIX
IRST WINDOW SPRED IN WINDOW

UPPER HEAD CARTRIDGE
UPPFR HEAD FIXED DISK
UNSAFE

SET UNS

UNIT READY

UNIT READY INDICATOR
UNSATE 1

UITSAFE 2

UNSAFE 3

UNSAFE FLIP-FLOP

SET USA

UNIT SELECT

RESET UNSAFE

VOLTAGE PROPORTIONAL TO CURRENT THROUGH
POSITIONER COLL

WRITE DATA RETURN WIRE
WAIT FOR ON CYLINDER MULTIVIBRATOR
VRITE PROTECT INDICATOR
WRITE ENABLE

WRITE DATA

WRITE CURRENT 1

WRITE CURRENT 2

WRITE ENABLE COMMAND

70 WINDOW SPEED IN WINDOW
WITHIN TRACK CENTRE
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Ts SPECIAT, CIRCUITS

101 LIMITER (figure 5-1)

A basic limiter circuit consists of two diodes connected as in the
drawing.
A diode conducts when approximately 0.7 volts is present in the for-

ward direction,

When the input voltage goes more positive than 0,7 volts, diode D2
conducts and when the voltage goes more negative than 0,7 volts, diode
D1 conducts,

The output voltage is within the limits + 0.7 volts.

o 0
INPUT %Dl *nz IGUTPUT
0

/\ a7|vaLT, =

—_—

Fig, 5-1 Limiter
1a RELAY DRIVER (figure 5-2)

A logical '0!' at the input switches off the transistor T1 and the
collector voltage becomes positive.

This positive voltage primes the transistor T2,

If a relay is connected between the positive supply and the output,
the relay will be energised.

The diode D1 protects the transistor T2,

ouUTPUT

NPUT n

J_ 10423034

Fig, 5=2 Relay Driver
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143 ELECTRONIC SWITCH (figure 5-3)

When a logical '0' is connected to the gate input of the circuit, the
transistor T1 is switched off so that a negative voltage is present on
collector. The F.E.,T. (Field Effect Transistor) is not conducting, i.e.
the input and output are isolated.

When a logical '"1' is present on the gate input, the transistor T1
conducts as well as the F.E.T. The input and output are connected
together via the F.E,T.

S

Fig, 5=3% Electronic Switch

Ny o
IDUTPUT

—0

1423034

Te4 DIFFERENTIAL AMPLIFIER (figure 5-4)

The differential amplifier is used in the CDD in a number of different
ways, thus:

a) With a darlington pair configuration at the input, providing greater
input impedance.

b) A transistor in the emitter circuit, realising
a high impedance to earth, This provides for a better 'in-phase!
suppression.

¢) Normal mode.

As the basic principles apply to all three configurations, the nor-
mal mode circuit is described,
The reasons for using a differential amplifier are as follows:

(a) The circuit functions at a requisite voltage level which should
not be amplified,

gbg To overcome external pick-up.

¢) When small supply voltage variations should not effectively
influence the functioning of the circuit,.

7405 X1215 5=3



The functioning of the circuit shown is as follows:

If the input to the base of one transistor changes, the output voltage
on the collector changes. However, the current change through the
common emitter resistor R effectively changes the conditions to the
other transistor, resulting in a change in the output voltage of that
opposite to each other,

If both inputs change the same amount and in the same mode, no diffe=-
rence is detected between the output voltage on the two collectors.

o
ourpur | |
o
eUTY
1 |
- N n 12
| |

INPUT
INPUT 2

!

|

oUTPUT L
|

|

|

o

L)

Fig. 5=4 Differential Amplifier
8 OPERATIONAL AMPLIFIER (figure 5-5)

The oPergtional amplifier (op-amp) is an amplifier with a very high
gain (10° x or higher).

An applied input voltage is consequently always amplified to the supply
voltage if no special actions are taken.

A feed=back loop is introduced to limit the amplification. The op-amp
is then used in a closed-loop amplification mode,

Three types of feed-back loope are used, resulting in the following

modes:

Amplification Mode

A resigtor is used as the feed-back element. The amplification is the
result of the feed-back resistor R2 and the input resistor R1,thus:

Amplification = %%

If the negative (-) input is used, inversion ensures through the
device., No inversion takes place if the positive (+) input is used.

B4 X1215 7405



Integrator Mode

Using a capacitor as a feed-back element, an integrator circuit is
realised. Bmall, long-lasting variations on the input are translated
into large, short variations, giving rise to undamped oscillations,

Differentiator Mode

With a capacitor as the input (impedance) and a resistor as the feed-
back element, a differentiator circuit is realised. Large, short
variations are damped out.

R2

R1 R

e N e i T e

U. is

I I AL

DIFFERENTIATOR MODE

Fig, 5=5 Operational Amplifier
1.6 WINDOW CIRCUIT (Comparator) (figure 5=6)

This circuit contains two op-amps connected as shown in the diagram.
When the voltage at point A is between - 0.6 V and + 0.6 V , the
circuit is balanced, resulting in two equal but opposite voltages

at the outputs of the op-amps. The resulting voltage will be zero,

and the transistor will not be conducting.

The output voltage on the collector will be + 5V,which is a logical '1°'.
A voltage lower than - 0.6V or higher than + 0,6V at the input will
unbalance the outputs of the op-amps, resulting in a positive voltage on
the base of the transistor. The transistor then conducts and the output
goes to a logical '0O',

o 5V
,,‘pm:
= T
11 Y,
N — e B
L
~[] — 1+ Ioumn
|
R — { } = T . e

Fig., 5=6 Window Circuit
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17 MEANDER CARD (Figure 4-7)

The coil L3 and the capacitor C4 form a tuned circuit and determine
the frequency of oscillation,
This oscillating signal is used as follows:

a) By the power stage transistors T4 and T5, to produce a control
signal via L5. This signal is presented to the primary meander on
ping L and 10,

b) As a synchronous detection signal via transistor T3 and coil L4 to
the demodulation stages, operational amplifier IC1 for the secondary
meander A and operational amplifier IC2 for the secondary meander B,

A balanced detection signal from L4 and the information from the
secondary meander are applied to the long=-tailed pair, IC1 and IC2, The
demodulated outputs of IC1 and IC2 are applied to transistors T2 and T6,
Transistors T2a and T6b always deliver the positive transitions of the
sine wave,

Transistors T2b and Téa always deliver the negative transitions of the
sine wave, ,

The resistors R16 and R28 make it possible to minimize the offset of
the signals when no head movement is generated.

5=6 X1215 7405
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Front panel

Cartridge holder

)

Spipdle Positioner assembly

Elacrronic cage

Front top cover Rear top cover
Switching unit
Cleaning mechanism

Figure 6-1
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UNIT STRUCTURE

7405

The basic structure of the CDD Disk Drive Unit is a T-~shaped
aluminium basic plate which is spring-mounted on a metal frame.
On the base plate are mounted the spindle, the positioner mecha-
nism,the index/sector transducers, the spindle drive motor and
the cartridge holder, The base plate precisely aligns the
components, providing mechanical stability for compatible recor-
ding.

In the metal frame are mounted the power, supply the switching
unit, the cleaning mechanism, the electronic cage and the base
plate.

The Disk Drive Unit is completed with the top covers, bottom
cover and front panel.

X1215 6-3



DUST COVERS

6-4

The enclosure of the CDD is divided into five parts. The reasons
are to prevent entry of dust into the machine and to make a num-
ber of compartments to effectively control the clean air flow

in the machine.

The front panel covers the front side, This panel is removable
(figure 6-1) so as to allow access to the air filters.

The rear of the disk drive is covered by a vertical casting on
which are mounted the heat sinks of the power supply and power
amplifier. The bottom is covered by the bottom cover. The plate
can be removed by unscrewing the four screws.

The top is covered by two covers; the .emaller of the two is
called the front top cover, the other is called the rear top
cover, The front top cover may be removed by unscrewing two
bolts, and the rear top cover by unscrewing four bolts. All sgix
bolte are located in the gides of the CDD.

X1215 7405



RACK MOUNTINGS

7405

The CDD is designed to fit into a 19 inches wide and 30 inches
deep rack. Necessary items are telescopic slides and a cable
guide. The drive may also be installed in a stand-alone cabinet.
In this case, it is advisable that a removable cover is introdu-
ced above the cartridge holder to prevent entry of dust into the
recording area. See also Vol. X Installation.

The drive may be installed in a standard rack.

X1215 6=5



4, SWITCHING UNIT

The Bwitching Unit, which ig gituated in the rear of the Disk Drive Unit
contains:

Three relays.

A time elapsed meter.

Fuse and fuse holder.

Mains filter. .

Two starting capacitors for the drive motor of the spindle.
Suppression filter for the drive motor of the spindle.
Power on/off switch,

Rectifier for the brake voltage.

SR HhO A0 TD

The first relay serves to energise the cleaning motor and switches on an
extra starting capacitor. The second relay serves to energise the spindle
motor, at the same time de-energising the third relay which connects the
electrical brake to the spindle motor.

When the third relay is energised, and the spindle motor is thus braking
electrically, the second relay is de-energised.

6=6 X1215 7405



COOLING AND CLEANING UNIT

7405

The fresh air cooling system comprises an impellor fan which

is fitted to the spindle and two filters. Air is drawn into the
unit through an inlet in the underside of the front panel. The air
passes through a coarse filter, and then through a fine filter.
The air is then drawn into the cartridge and the fixed disk area.
After cooling the disk area, the positioner voice coil, the
electronics and power supply, the air finally exists the unit
through openings in the dust cover.

However, for complete safety, each time a cartridge is loaded

and the drive is started, a cleaning cycle is undertaken. This

is dome by a cleaning mechanism which consists of four brushes
driven by a cleaning motor. 25 seconds after the disk drive unit
ig started, the cleaning motor starts swinging the brushes into
the cartridge and over the fixed disk and then back to the rest
position, slowly sweeping them across the rotating recording
surfaces.,

Any undesirable particles present are dislodged from the surfaces
and blown away by the clean air blow.

X1215 6=7



CARTRIDGE HOLDER

The cartridge holder is fixed to the base plate by three bolts, and
is accessible when the drive ig pulled out of the rack.

Four notches in the circumference of the cartridge correspond

with four cams on the inside of the cartridge holder.

Only one position of the cartridge, with respect to the disk

drive is possible.

Two clamps, fitted on the cartridge holder, push the cartrldge

to the cartridge when they are closed.

X1215 7405
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SPINDLE MECHANTSM

The spindle assembly provides the mechanical coupling between
the recording disks and the drive motor. The fixed disk is
directly mounted on the spindle hub. The cartridge disk engages
the spindle only when the cartridge is fully seated in the drive
unit. The coupling is accomplished by means of a spindle mounted
magnetic ring and an armature plate fastened to the cartridge
diSko

A conical top on the spindle centre engages an identically
machined opening in the centre of the cartridge disk and thereby
aligns the disk accurately on the spindle hub. The spindle hub
also carries the fixed disk sector ring.

The spindle is coupled to the spindle motor via a belt.

The spindle incorporates a metal disk with blades, which, when
the spindle is rotating, sucks external air via two filters.
This air is used for cooling purposes. The spindle is earthed to
eliminate static electricity acquired by the movement of the
spindle., The spindle assembly is fixed to the T-shaped frame
with three Allen screws,

FIXED DISK RING | " MAGNET RING

ELADE

Figure 6=2 SPINDLE
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POSITIONER MECHANISM

6-10

The positioner loads and unloads the read/write heads and drives
the heads to the correct position on the disks.

The four heads are mounted on a carriage that runs on guides, in
and out of an assembly secured to the base plate. A voice coil
attached to the carriage travels through an air gap in a large
permanent-magnet, pole piece housed in the fixed part of the
mechanism and this forms the means where-=by the carriage is
propelled in either direction:

By sending a current through the voice coil in one direction,
the carriage is propelled in one direction. When reversing the
current the carriage propelling force is reversed.

To monitor the speed of the positioner, a speed transducer is mounted

on the positioner. The speed transducer consists of a coil in
which a magnetic rod moves.

The position detector, used to count the number of tracks which
are passed during a seek, is called the meander and consists of
two parts, namely:

a) The primary meander mounted on the moving part of the posi-
tioner.,
b) The secondary meander mounted on the base plate.

The magnet housing is alsgo mounted on the base plate.

X1215 7405



ELECTRONIC CAGE

7405

The electronic cage contains the logics, the servo=-electronics,
the read/write electronics (partly) and interface circuits.
Connections between the several cards in the electronic cage

are made on a back panel by means of printed tracks and wire-
wrap connections.,

On one side of the back panel, the electronics are connected,
via plugs, to the various parts of the disk drive unit and to the
control unit. These plugs are removable.

The electronic cage can be swung out for service purposes.

On the back panel, card names and numbers as well as pin numbers,
are indicated as much as possible.
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1. MATNTENANCE

1.1 GENERAL

The performance of the Cartridge Disk Drive depends on a carefully
planned and properly executed program of preventive and corrective
maintenance.

The program, if followed, will ensure optimal performance and maximum
‘device up' time.

The scheduled maintenance of the device is based on hours, indicated
by the elapsed-time meter which can only be viewed from the rear, and
on normal office environment on a one shift base an abnormally dirty
environment may dictate increased preventive maintenance.

Three levels of scheduled maintenance exist :

a 1000-Hour or six month scheduled maintenance
b 2000-Hour or 12 month scheduled maintenance
¢) 4000-Hour or 24 month scheduled maintenance.

However, it is advisable to perform a maintenance check the first
500 hours or three months.

1.2 SPECIAL TOOLS

Drive belt adjustment tool

Exerciser XMX 1418

Extender card

Jumper wires

CE cartridge

Head removal and replacement tool

Head alignment and adjustment tool
Torque wrench 7 kg/cm (M3 socket screw)
Berg handtool HT-80

CE write protection card

Servicing disk-pack

Index unit adjustment tool

Optical zero adjustment tool

Tool case

Fault indicator 2L54 (if not installed)

w5 MATERTALS
Isopropyl alcohol 1322 505 69201
Wad tip-Q-sticks 5122 010 20921

Lint-free dry cloth (Scotch wiper) 5122 010 20911
CAB foil 0.08 mm

Wooden spatulas 2822 060 15456
Drive belt :

Earthing contact

7407 X1215 : -3
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1.4  EXERCISER fig, T=1

The Exerciser isg provided for use by a service engineer to enable hinm
to instruct the CDD, in moving the heads to a selected cylinder address,
or between two selected cylinder addresses, to select one of the four
heads, to make a read enable.

Switches and Indicators
The left row consists of nine toggle switches known as track~switches
which are identified 1, 2, 4, 8, 16, 32, 64, 128 for 200 tracks and
1, 2, 4, 8, 16, 32, 64, 128, 256 for 400 tracks. ,
The right row consists of 4 push buttons, two indicators, and one toggle
switch,.
The four push buttons are identified by e
PSA : Position Single activated
PRA : Position Repeat activated
RZA : Return to zero activated

HSA : Head Select activated

The two indicators are identified by
CON ¢ ON cylinder

RER : Recoverable seek Error

And the toggle switeh is called .

RDEN : Read enable

Use of the Exercimer

1o Connect the plug of the test module to interface socket of the CDD.
2, Bwitch on the power at th; rear of the disk unit, the cartridge

exchange lamp and power on are lit, and insert the cartridge into
the correct position.

3. Press the Start/Stop button.
4. Wait until the Unit Ready indicator is 1it

S5« The unit is ready to accept signals from the test module,

165 EXERCISER operation

ae. Direct seek :

1. Set cylinder address in switches
2s Press the button PSA, the positioner moves to the melected address

7405 | X1215 7-5



b

Coe

Return to zmero seek,

1+ Press the button RZA, the positioner moves to cylinder zero,

Repeat.,

1. Bet first cylinder address on switches.
2, Press button PSA, the positioner moves to the desired address.
3¢ Set second cylinder address on switches,
4. Press button PRA, the positioner moves now repeately between the
gelected cylinder addresses,
5. To stop the positioner, press PRA and the positioner will
stop on the first cylinder address or on cylLinder zero,

Head gelection.

Set in the two left switches (1 and 2) the number of the selected
head., (see below)

Switeh 1 Switch 2 Head

left left 0
right left 1
left right 2
right right 3

Press button HSA, +the selected head will now read, the information,

of

the track on which the positioner was send, before the head selection.

When the toggle switch RDEN is active it ies possible to test the whole
read channel up till the interface.

7-6 X1215 7405



2.

PREVENTIVE MAINTENANCE

2'1
Engi
Data

Work

SCHEDULED MAINTENANCE (1000 hours and FIRST 500 hours)

neer ¢ Installation

Unit serial number

L1}

L2

time ¢ RBunning time meter :

Use

Maintenance book no. 5122 992 00961

Page

Tech tip

Result

1-

T

Inspect the heads.

Use a dental mirror and a bright light.
If a head has been repeatedly contacting
a surface, it must be replaced.

DoAnot touch the heads with the mirror.

If necessary, clean the heads with a spa-
tule wrapped in a Scotch wiper dampened
with Isopropyl Alcohol (1322 505 69201).
Use a dry wiper to dry the heads.

Clean the cartridge holder. A lint free
dust cloth must be used. The cartridge
should fit easily in position. Ensure
that no loose particles are left behind
when the cleaning has been completed.

Check the cleaning brushes. If there are
less than 10 bristles per brush, change
the brush assembly.

Was it necessary to change it ?

Inspect the spindle motor drive belt.
Was the drive belt worn ?

Was the drive belt slack?(If necessary
adjust it.)

Inspect and clean the positioner.
Are the rollers and guides clean 7
If not, clean with a dry Scotch wiper.

Clean the magnetic chuck and spindle cone
with a Scotch wiper and alcohol., Use adhe-
give tape to pick up any loose particles.

yes/no

yes/no
ves/no

yes/no

7407

X1215
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Use Maintenance book no. 5122 992 00961 Page Tech tip Result
8. Replace the fine and coarse filter (only
for 1000 hour scheduled maintenance).
Caution : When fitting the fine filter,
make sure that the air flow is in the cor-
rect direction (watch the arrow) and do
not remove the packing earlier than ne-
cessary.
9. Check the steel wire with which the clamps
retracts the brushes.
10. BRun the test program.
Progran executed. yes/no
Note : It is recommended to clean the cone
locating hole of the cartridges with a Q-
stick.,
7-8 X1215 7407




2.2

Engineer

SCHEDULED MAINTENANCE (2000 hours and 4000 hours)

Installation

Data : Unit serial number :

Work time : Running time meter :

Use

Maintenance book no. 5122 992 00961

Pag

Tech tip

Result

1.

Inspect the heads.

Use a dental mirror and a bright light.
If a head has been repeatedly contacting
a surface, it must be replaced.

Do not touch the heads with the mirror.

If necessary, clean the heads with a spa-
tula wrapped in a Scotch wiper dampened
with Isopropyl alcohol (1322 505 69201).
Use a dry wiper to dry the heads.

Do not touch or breathe on the heads.
Do not soak the heads with excess Isopro-
ryl alcohol.

Clean the cartridge holde. A lintfree dust
cloth must be used. The cartridge should
fit easily in position. Ensure that no
loose particles are left behind when the
cleaning has been completed,

Check the cleaning brushes.

If there are less than 10 bristles per
brush, change the brush assembly.

Was it necessary to change it ?

Replace the spindle motor drive belt (only
for the 4000 or two years maintenance).

Replace the spindle earthing contact.
Inspect and clean the positioner.

Are the rollers and guides clean 7
If not, clean with a dry Scoteh wiper.

yes/ng

yes/na

1407

X1215
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Uge

Maintenance book no. 5122 992 00961

Page

Tech tip

Result

8.

11,

Note

Clean the magnetic chuck and spindle cone
with a Scotch wiper and alcohol. Use ad-
hesive tape to pick up any loose parti-
cles.

Replace the fine and coarse filters,

Caution : When fitting the fine filter
make sure that the airflow is in the
correct direction (watch the arrow).
Do not remove the packing earlier than
necessary.

Check the steel wire with which the
clamps retracts the brushes.

Run the test program.
Program executed.,

: It ig recommended to clean the cone

locating hole of the cartridges with a Q-

stic

k.

yes/no

X1215

1407
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3, ELECTRONIC ADJUSTMENTS

General,

The adjustments necesgsary to ensure the satisfactory functioning of the
Cartridge Disk Drive (CDD) are described in this section. When an item
hag been replaced, an adjustment is mnearly always necessary so section
4 of this volume should be used in conjunction with this section,

It should be noted that no supply voltage adjustments can be performed,
A multimeter (type PM 2411/04), an oscilloscope (type PM 3250 or 3330),
and a Servo Test Card are required,

5o MICRO=SWITCHES
The following micro-switches do not require adjuétments:

a) The cartridge on switch,
b) The pack switch,

¢) The two clamp switches,

P 1ad Cleaning Cycle Micro-switch Adjustment

The adjustment of the rest position of the cleaning brushes can be
performed by turning the cam situated on the brush arm, The cam must
be turned so that the micro-switch contacts open at the moment the
brushes move outside the cartridge holder ring.

The arm, with its associated brushes, can be turned by hand.

A multimeter must be connected across the normally closed contacts
to check the micro-switch action.

3.2

Adjustment in ¥ and Z-direction of the secundary meander block,

N.B. When possible this adjustment should be carried out with the
heads removed, ’

) Wi AL p A
3,241 Adjustment in Y-direction i ' / L
(5o )+ Cen <50 ;

1) Take away the fuses F5 and F6 on the driver card. (Now the voice=
coil is disconnected from the +35 V and =35 V)

T2 X1215 - 7405



2) Switch the power on.
3) Put a cartridge in the disk unit.

4) Press the start/stop button and wait wntil the disks are in nominal
speed,

5) Move the positioner inwards by hand so that the primary meander is
in front of the secundary meander,

6) Monitor the signal SINX on card WI pin 9. The top to top value of
this signal must be between 7,5 V and 8,5 V, when moving the
positioner between track 000 and track 200, A second examination
is, that the largest top to top value should not be more than 110%
of the smallest top to top value of the SINX gignal,

When the SINX gignal is to large, the distance between primary and
secundary meander has to be enlarged by moving the secundary meander
block, When the signal is to small the distance has to be reduced.

A protective sheet of 80 approximately must be placed between
the meanders, thus preventing the meanders are damaged.,

y ) Ny

32,2 Adjustment in Z-direction ‘o~ 1/ it 2 i

7y teug l” ¥ 0wt
After adjusting the meander block in the Y-direction, the block has to
be fixed again to the base plate,
For adjustment in Z-direction, the signals SINX on card WI pin 9 and
COSX on card WI pin 33 must be monitored.
By means of the screws G and K the secundary meander can be adjusted
in the Z-direction,
The adjustment should be such that the zero=-crossings of the SINX

signal correspond with the tops of the COSX gignal,

|

B
D
D

VAR VARVARVanY
AN ANYANYA

<
<
C
C

Fig 7-2 Meander Card
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L.
J

Tig 7=3% Meander block

3.3 ADJUSTMENT OF THE MEANDER CARD POTENTIOMETERS

a) Switch the power on.

b) Make sure the positioner isg in the retracted position.

¢ ). Measure between pin 9 of card WI (signal SINX) and earth. The vol=-
tage difference has to be less than 50 mV, If it is not,lturn the
potentlometer R16 untll 1t is less than 50 mv.q / Pt ALty &

L (" 9 | LA ',‘ -

Both potentlometers R16 and R28 are situated at the meander card.

34 OPTICAL ZERO ADJUSTMENT

l o 4
a) Execute point a, b, c, &, e of 3.2,
b) Monitor the 31gnals 0PZ (card 8S pin 48) and A0 (card SS pin 33).
c) Move the positioner from track 200 to track 000, In the vicinity
of track 000 the signal OPZ becomes a '1', when the front side of
the vane reaches the optical zero transduecer, By beding the vane
the figure below has to be competed.

I |
ngn | |
I |

A(-‘ "0" |

"1 Al '

0Pz "O" 22222;%

1
Track 000 Adjust area

e
direction of track 200
the moving

=14 X1215 7405



3.5 POSITIONING SPEED ADJUSTMENT

Starting with this adjustment, the meander signals, 'optical zero! and
index pulses of the cartridge and the fixed disk must be correct.
All cards must be installed for location of the potentiometers, see

fig, 7-4

VX2 vx5 DA1 DA2
J I
m; ' (o] ‘\ E%j O
fo) KAART VX KAART DA
o ;ﬁ:: E%:::
Fig 7=4

1) Turn the potmeters VX1 and VX2 fully CW, and then 5 turns CCW.
2) Turn potmeter VX3 (CS) fully CCW then ca 4 turns CW.
3) Turn potmeter DA1 (max. speed) fully CW. The speed is now minimal,

4) Connect one probe of an oscilloscope to pin 11 of card DA the
"off set" of the speed signal, the positioner is in the retracted
position. The "off set" must be £ 20mV, If not adjust with pot-
meter DAZ2,

5) Connect pin 33/HUP (signal BPDA®) to pin 04/HUP (ground).
6) Place a cartridge in the machine and start.

7) After 30 sec.the positioner starts with the first seek.
When the positiomer is unsgteady during the first seek (whlstle)
turn VX3 another half a turn CW.

8) By means of the exerciser, do a repeat seek between track 64 and
128,
Connect a trigger probe of the oscilloscope on signal EC pin 13
of card DC. Trigger the scope extern neg.
Connect probe A on pin 31 of card PA épositioner current),
Connect probe B on pin 11 of card DA (speed signal).

9) Turn potmeter DA1 CCW (speed is increased) till the current is
correct, see fig.7=-5with due regard to mentioned on point 11,
When the speed becomes higher turn VX3 CW till it is correct, see
fig,7=~6 and 7-7

Note : It is important to switch between point 9 and point 11 during

the adjustment. This can be done easily by switching only the
polarity of the trigger level of the oscilloscope.

7405 X1215 T=15



10)

30«35 msgec

I )

2V/cm

The current should not be limited, figs 7-6/7=T.
If it is limited turn the potmeter DA1 to the right.

Repeat point 8 but now between track 0 and 64 and between track 128
and 192, with due regard to mentioned on point 11,

B current is
" /limited DA1 CW

- __,u]k, N 2V/cm

ARV i
| \u“’*i“‘ s

\/"VJ. |

||

Ll S
- ;

64 steps
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11) Now trigger the scope pos on sign., EC, pin 13 of card DC.
Connect channel B on pin 11 of card DA (speed signal).
Measure the speed of incidence,
This must be between 10 and 13 cm/sec, This agrees with a voltage
of 400~450 mv, .
The fig. 7-8/7=9 give the correct pattern A1 and A2 must be
A00=450 mV

-
200mV/cm #W,Lﬂ N ,”L“..m..' |

[
I

__MA4AVJ
L
ol
-.I

]

_ L

- ] r
] ] ! ot |
: ; Loy —t— *El ﬂ | K SN l ! -
J——+- 1 % 1 i,,J - : ! i 1
O S| ¢ 4 i el L !LJ, [ —
Ty L ] ———+5msec/cn
Fig 7-8 Fig 7-9
ifgged too low J_EEEEQ;EQO/E;gh
A e e
.{q/’ o EOOmV/cm e [j \ , L~
Al \V4 v
AR A NP4
A2 CAT T 1
4 AL L
L S 4
——  wb5mgec/cn e BETEES
Fig 7=10 Fig 7-11

12) Check again on channel A of the scope the positioner, see point 8
9, 10. When it is necessary to adjust DA1 do point 11 again,

13) Trigger scope pos on sign. EC pin 13/DC.
Connect channel A on signal SCX pin 49 of card VX.

?

# Adjust the positioning 1 or 2 steps forward/reverse in the
neighbourhood of track 2 - 64 -~ 128 and 192 with VX1 and VX2,

7405 X1215 =11




14) By adjusting VX1 and VX2 in turn, a correct place position loop
will be obtained. The sglope will be adjusted by turning VE2 to the
left means steeper, and to the right means shallower., By VX1 the
overshoot is adjusted,

To the left means damping (less overshoot), to the right means
less damping.

The figures 7=11/7-12 show the correct adjustment for respectively
one and two steps, from the areas mentioned in point 13,

3 mch 4 mgec

1 i damping correct ;*“‘ﬁ damping correct
: 2 ' 1 +

1 |

i il : ! e

' ' 4

g 7

1 step 2 steps
repeat repeat

— 2 msec/cm — %0 mageSon

Fig 7-12 Fig 7=13

When the potmeter VX2 makes the slope too steep, the place position
loop can become unstable, fig.7=14turn potmeter VX2 CW.

too much overshoot

/
2V/cm \ /

- A
= W
place position loop unstable VX 2 CW

2 msec/cm

Fig 7-14

7-18 - X1214 | 7405



The polarity of the signal is dependent on the direction in which,
and the polarity from where will be positioned.

The fig.7=15,7-16,7-17&7-18show examples of an incorrect adjusted

position loop.

2V/cn

2V/cm

7405

slope not correct

Xsl

\:h"““-ﬂ-._.__‘

_—2 msec/cm

Fig 7=15

Positioning over one step,
VX2 must be turned CCW slope to shallow.

damping not correct

/
/F' N7

v

— = 2 msec/cm
Fig 7=-16

Positioning over one step.

Damping is insufficient,.

Turn VX1 CCW and if necessary VX2 CW to reduce the
slope.

X1215 : T7=19



unstable area
' too much overshoot

AN -i F ! ~
N ; 2V/cm M

acE e E ' .:}ﬁqudhqf_

ari i

/
too%iuch overshoot
—————= 2 msec/cm ——»2 msec/cm

Fig 7-17 Fig 7-18

In figures T=17&7=18 positioning is over two steps. The slope is
too steep soc the area x becomes unstable,

Also VX1 ig not adjusted correctly,

Turn VX2 CW,

15) Start positioning over the next distance, and check the incidence
shown in fig, 7=12&7-13 for scope adjustment see point 13.
Pogitioning from cylinder X to cylinder ¥ forward/reverse.

Cylinder X Cylinder Y
0 1
0 2
0 8
0 32
0 64
5 33
52 34
52 40
72 64
32 96
64 65
64 66
64 72
64 96
64 128
128 129
128 130
128 136
128 160
128 192
192 193
192 194
192 200

T=20 X1215 7405



16) Do point 15 again, with the following scope connections,
Trigger the scope positive, extern to signal EC pin 13 of card DC.
Connect channel A to signal WTC pin 27 of card HUP, and channel
B to signal PONC pin 19 of card HUP.
In all the areas, the signal WTC must stay a '1' after signal
PONC goes to a '0', (seek error).
The relationship between WTC and PONC is shown in fig, 7=19,

The time T must be at least 1 msec.,

P'T |

5V cm wTe

PONC

—_— 1 msec/cm

Fig 7-19

Fig.7-20 shows an incorrect situation, the place position loop must
be adjusted again, starting with point 13,

WTC

LU

| PONC

Fig 7=20

17) After the correct adjustments, turn potmeter DA1 on card DA
4 revolution CW,

7405 X1215 7-21



346 ADJUSTMENT OF HEADS O AND 1

The adjustment of the heads and the index unit must be done with the
aid of a CE cartridge, and the CE card.

Also the torgque tool must be used.

1) Insert the CBE-card at cardposition 13 WC (write protect).

2) Insert the CE-cartridge,

3) Push power on and then start.
Wait 30 minutes.

4) Connect the signal BPDA pin 33/HUP to the ground.
5) Connect channel A of the scope to pin 07/RR (read signal),

6) Connect channel B of the scope to pin 61/SS and trigger 1ntern,
positive at the same signal (index pulse). {{«w~i An

7) Position the heads to track 073 by means of the test case,
8) Select head O,

9) Adjust head O as shown in fig, 7=21,
The centre zero must be + 0,2 cm,

rlﬂ: )
50mY/cm L '#r
/ !

| H
I‘“
P ! R
' T
]

[P —

. SN

1 revolution
— = 2,5 msec/cm

Fig 7=21

10) Repeat step 9 for the head 1,

11) Switch the time base calibration again to normal, and set the time
base to 5 /4 sec/cm, using pas triggering like step 5.

12) Positioning to track 005,
1%) Select head 0.

14) Adjust the index

15) Select head 1,

7=22 X1215 7405



16) Repeat step 14.

17) When steps 14 and 16 have a different value, take the average
deviation, in such a way that T = 20, O /v Bec + 3 /4 sec, see

fig. T-22.
1 T :
50mV/cm ﬂi ;Pﬂ jﬂﬂ
Al L TR
\;_ {Jﬁ A K¥L
VA
5 /usec/cm
Fig 7-22

3.7 ADJUSTMENT OF THE INDEX UNIT (CARTRIDGE)
1. Connect channel A of the ascilloscope with pin 53 of card LCE
(1¢2) and trigger intern neg.
2, Insert a cartridge with broad slots,
3e Start the CDD,

4, Check if the signal in the ascilloscope is the same as fig 7-23,

U Ic 2

50 mV £ U 1V

Fig 7-23

7405 X1215 T=23



7-24

Do the same check again with a cartridge with small slaks.
ADJUSTMENT OF THE INDEX UNIT (FIXED DISK)
Connect channel A of the ascilloscop with pin 43 of card LCE (IF1)
trigger intern neg,
Start the CDD,
Check if the gignal on the ascillascope is the same as fig T7=24,
IF 1
U
0,5V T LIV
Fig 7-24
X1215 7405



A MECHANTCATL ADJUSTMENT

4,17 INDEX UNIT CARTRIDGE

1. Remove the bottomplate which is above the fixed disk (3 screws).

2. Adjust the height of the index unit sec fig 7=25

INDEX UNIT GAUGHE
SPINDLE
l 1,5 mm
Wrrn . ;!{/
l 7
7/
Fig 7-25

3. Loogen the two fixing screws of the index unit,

4, Adjust the index unit with the gauge, so that it is just free.
See fig 7-26

R V- smallest as possible SPECIAL TOOL
" alrgap
! I
1! _,.'1' [ |
/
:]L I.‘;I ) IJ k\
I // \\
SPLNDLE

Fig T7-26

5 Tighten the wro fixing screws of the index unit,.

7405 X1215 T2



4.2 TINDEX UNIT FIXED DISBK

1. Loosen the locknut of the index unit,

2, Adjust the index unit with respect of the sector ring by means
of a feeler gauge 0,35 mm, See fig 7-27

o

—— | pe——— 0.35 mn
.
b
|
[
b
1
D NDEX SECTORRING
INDEX UNIT FIXED DISK
Fig T1-27

3, Check that the sector ring doesn't touch the index unit.

4% RETRACTED SWITCH
1. Loosen the screws of the micro switch and shift it so, that it
is activated 1 mm + 0.5 before retracted.
2., Tighten the screws.

N.B., When it is not possible to shift the retracted switch,
the switch arm may be bent,.

4.4 CLEANING THE HEADS

1. Remove rear top cover,

2, Remove air guide and push the brushes carefully inside the
cartridge holder,

5« Remove meander card, and meander house (2 sorews).
4, Clean the heads (see page 7=7).
5« Replace meander house, and than meander card.

6. Replace air guide and rear top cover.

T=26 X1215 7405



p, REPLACEMENTS

5.1 GENERAL

Before replacing any part switch off the power on the rear,
All cards except VX and DA can be replaced without preliminary
adjustments., ‘

Be aware of the strong magnetic field of the positioner magnet
(watches, tools, measuring equipment),

5«2 AIRFILTERS

5¢2.1 Fine filter (fig 7-28)
1. Disconnect connector of front panel (JF-PF)
2. Remove four dixing screws of the frontpanel, remove frontpanel,

5. Take out the fine filter and replace new one; be sure of the
correct air flow (red arrow),

4. Replace frontpanel,

5« Connect JF -~ PT,

COARSE FILTER

FINE FILTER

Fig 7=-28 PFILTERS
He2e2 Coarse filter

1e The coarse filter can be taken out by hand, out of the fine filter.

1405 X1215 T=27
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& PACK <7
ON/OFF swxmgg-

Fig T7-29 SWITCHES
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5.4'

LOCK MAGNET (fig 7-29)

Remove front top cover,
Remove unit from cartridge holder.
Insert new one.

Remove wires from the old one and connect to the new one.

CLAMP SWITCHES (fig 7-29)

When opening or cloging right hand clamp switch, pull out the lock
magnet pin,

1e

2o

3.

7405

Remove top front cover,

Remove the plate on which the switch is situated by removing the
gorews

Take out the micro-switch by loosening the screws,

Ingert é new one.

Connect wires from the old one to the new one in the right order.
Ingert the.plate.

Check working.

PACK ON/OFF SWITCH (fig 7-29)

Remove front top cover,

Remove micro~gwitch unit from cartridge holder,
Ingtall new micro-sgswitch,

Connect wires in correct order,

Check working,

X1215 7-29
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. it
S
"ST BB

i

Fig 7-30

POSITIONER BLOCK MAGNET

Fig 7-31 POSITIONER

7-30 x1215 -



3,
4

7405

CLEANING SWITCH (fig 7-30)

Remove rear top cover.

Remove air guide cover (fixed with two screws to the cartridge
holder).,

CAUTION: WHEN REMOVING BE SURE THE HOUSING CAN NOT TOUCH THE
FIXED DISK

Replace micro~-switch,

Remove wires from the defect one and connect in correct order to
the new one,

Check working.

Refit air guide cover,

RETRACTED SWITCH (fig 7-31)

Remove rear top cover,

Pull the positioner to the fully retracked position,
Remove the switch and replace a new one,

Connect wires to the corresponding pins,.

Check working,

CAUTION: DO NOT MOVE POSITIONER TOO MUCH FORWARD SO THAT THE
HEADS BECOME LOADED

POSITIONER BLOCK MAGNET (fig 7-31)

Remove rear top cover,

Push the positioner to the fully retracted position.
Remove the magnet and replace new one,

CAUTION: DO NOT MOVE POSITIONER TOO MUCH FORWARD SO THAT THE
HEADS BECOME LOADED

X1215 T=31



OPTICAL ZERO TUNIT

7-32

Fig.

/8 BRUSHES

Fig. 7-33 CLEANING UNIT

7405

X1215

T =32



4. Connect wires to the corresponding pinsg.

5. Check working,

5.9 OPTICAL ZERO UNIT (fig 7-32)

1. Remove rear top cover,

2., Disconnect plug 0P2 = unit,
%3, Remove unit (2 screws).

4, Insert new one,

5¢ Connect plug,

6., Adjust OP2 (see 3.4).

5,10 CLEANING UNIT (fig 7-33)

1. Remove bottom cover,

2, Remove air guide cover,

%s Remove cable from connecting block,
4, Digconnect plug FD,

5 Remove rear- and front top cover,
6, Disconnect brush retracting cable,
T Remove brush arm assembly.

8, Remove unit by loosening two screws at the right side of the disk
unit,

9., Install new unit,
10, Adjust position of the cleaning unit (special tool),

11s Check that the brush arms never touch the disk,



~

=7 ~_ POWER SUPPLY CARD

Fig.7=34 POWER SUPPLY

Fig,7-%35 PUSHBUTTON AND INDICATORS

T34 X1215 7405



5.11 POWER SUPPLY CARD (fig 7~34)

1« Remove rear top cover.

2. Remove connector PV on power card,

3. Remove wires from connecting block,

4, Remove four screws on the rear, holding the power supply card.
5 Replace card,

6. Fit wires in connecting block,

T Connect plug PV,

8, Check voltage without all cards,

5,12 POWER TRANSISTORS (fig 7-34)

1« Loosen the fwo screws of the defected transistor,

2. Replace the new transgistor, USE A NEW MICA PLATH,

5.13 PUSH BUTTON AND INDICATORS (fig 7-35)

1+ Remove front top cover,

2. Disconnect connector of front panel (JF=PF),
3+ Remove front panel,

4o TUnsolder wires of faulty button/indicatar.
5, Take out the button/indicator,

6. Tix new one in position,

7. Solder wires to button/indicator.

8. Fasten front panel.

9, Connect connector (JF-PF),

5.14 LAMP PUSH BUTTON AND INDICATORS (fig 7-35)

Te Disconnect the lenscap.

7405 - X1215 135
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Fig. 7-37 FIXED DISK
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2e

Se

10.

5e16

4a
5,
6.

I»

9.

10,

7405

Remove the defective lamp (by means of a tweezer) and replace a
new one,

Replace lens cap,

INDEX UNIT CARTRIDGE (fig 7-36)

Remove front top cover,

Remove front panel,

Remove first bottom plate (three screws).
Loosen plug PB,

Remove index unit,

CAUTI@N: Be careful with the fixed disk,
Replace the unit by a new one,

Connect plug PB,

Adjust the unit mechanical (4.1).
Replace base plate,

Adjust the unit electrical (3.7).

FIXED DISK (fig 7-36 and 7-37)

Remove front top cover, rear top cover and the front panel,
Remove first bottom plate (three SCTews ).

Loosen index unit support and take it out as far as possible of
the cartridge holder,

Remove the fixing ring. Be careful with fixed disk,
Take out the fixed disk,

Replace new o (use gloves),

Replace the fixing ring.

Place index unit report,

Adjust mechanical (4.1).

Instal first base plate.

X1215 =37



I=58

STABILIZER

SPINDLE EARTH
CONTACT

Pig, 7-38 SPINDLE AND PACK MOTOR

-
N

FOR 5 MM DISPLACEMENT
FORCE EQUELS 1.25 TO 1.5 KG.

Pig. 7=3%39 ADJUSTING OF THE BELT

x1215 7405



11. Adjust index unit electrical (3.7).

12, TFix front panel and covers,

5.17 SPINDLE (fig 7-38)

1. Remove upper and bottom covers.

2. Remove index unit with support (see 5¢15 )
3. Remove fixed disk (see 5,16).

4. Remove sgpindle earth contact fig 7=38.

5« Remove drive belt,

6. Loosen the nut, holding thefpulley in position (special ~
tool).

T« Take of the pulley,

8, Loosen the three screws hoding the spindle, for one screw first
remove a plagtic cape.

9. Take out the spindle (upwards). Take care of the shims between
spindle and frame, '

10, Replace.ngw spindle, DON'T FORGET THE SHIMS.
11 Replace pulley,

12, Replace drive belt,

13. Replace earth c ntact,

14. Check belt tension (5.,18),

15, Replace bottom cover.‘

16. Replace fixed disk,

17« Replace index unit,

18, Replace covers.

5.18 PACK MOTOR (fig 7- 36

1« Remove bottom cover,
2. Remove drive belt,

3, Disconnect wires from connecting block,

7405 | X1215 T=39



Fig. 7=-40 UPPER AND LOWER HEAD

SCREWS FOR FITw-
TING SWITCHING
UNTIT

Fig., 7-41 REAR PANEL

7=40 X1215
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4., Remove motor,

5 Insert new motor.

6. Replace drive belt,

Te Adjust tension of drive belt, See fig 7-39.
8. Connect the wires on the connecting block,

9. Replace the bottom cover,

5.19 HEADS (fig. 7~40)

1. Remove rear top cover,

2. Disconnect head plugs from pre-amplifier card,
5« Move the positioner about 2 cm from retracted

DO NOT LOAD THE HEADS

4. Insert head remover (special tool).

5. Unscrew the two head fixing screws.

6. Remove the head screws and clamp,

Te Remove carefully the head,

8. Insert neﬁ head in the head remover,

9., Replace new head,.
10, Partially fasten the screws.

11, Take off the head remover,
12, Adjust the heads (3.6).

13, TFasten the screws with a tarque wrench 7 kgf/cm,

5.20 SWITCHING UNIT (fig 7-41 and 7-42)

1« Remove rear top cover,
2., Remove bottom cover,

5. Hemove earth wires and cables to pack motor and cleaning motor.,

7405 | X1215 7-41



Fig 7-42 SWITCHING UNIT

Fig T=-4% MEANDER
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5,21

10.
s
12,
13,
144
15
16.

7405

Loosen the two screws at the right side, and the two at the rear

gide,

Take out the unit as far as possible,

Loosen

Fasten

the other wires, noting thelr position.

the wires to the new unit.

Replace new unit,

Fasten

the cables.

Replace bottom=and rear top cover,

MEANDER (fig 7-43)

Remove

Remove

Remove

Loosen

Loosen

Loosen

Loogen

index unit with support see 5=15.

cartridge holder,

fixed digk see 5-16s

the screw clamping the stabilizer rod (see fig 7-38),
stabilizer rod from meander block,

prim, meander éupply wires,

two screws holding secondary meander block.

Carefully take out the meander block,

Insert new onej; KEEP IT AS FAR AS POSSIBLE FROM THE PRIM MEANDER

Fasten

Fasten

the supply wires.

gtabilizer rod to meander and clamping block,

Replace fixed disk,

Replace the cartridge holder, DON'T FORGET THE SHIMS.

Replace index unit,

Adjust

Adjust

secondary meander (see 3¢2).

index unit (see 4.2).

X1215

=45



6 TROUBLE SHOOTING

6.1 GENERAL

If there is a fault in the C.D.D., the following fault-finding procedure

ig recommended,
a) Check that the cards are in the right location in the

Electronice Cage.
b) Ceck that the cards are pushed fully home,
¢) Check that all plugs are connected,

T=4.4 _ X1215 7405
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CARD LAY~OUT CDD 002 PH.1

Izzm Part number Description thés?;r
A | 5122 299 13700 | Final assembly, CDD 002 PH, 1 1
1C | 5122 289 96050 | Rack, boards | 1
2C | 4322 026 70040 | Card guide v 52
3B | 5122 289 98170 | Rear board, wired i
4B | 5122 289 97850 | P.C.B.A. 1A24, gee page 8=T8 1
5B | 5122 289 95930 P.C.B.A. 1M63, see page 8~52 1
6B | 5122 289 96790 | P.C.B.A. 2L00, see page 8=56 1
TB| 5122 289 96780 | P.C,B.A. 1199, see page 8-64 1
8B | 5122 289 96740 | P.C.B,A. 1M66, see page 8-T4 1
9B | 5122 289 96750 | P.C.B.A. 1197, see page 8=46 1
10B | 5122 289 96750 | P.C.B.A. 1M67, see page 8~48 1
1B | 5122 289 96770 | P.C.B.A. 1198, see page 8=44 1
12B | 5122 289 96730 | P.C.B.A. 1M65, see page 8=58 1
13B| 5122 289 96720 | P.C.B.A, 1M64, see page 8=66 1
14B | 5122 289 96710 | P.C.B.A. 1422, gee page 8~60 1
15B| 5122 282 51550 P.C.B,A, Meander, see page 8=50 1
16B| 5122 289 96440 | P.C,B.A, Read Preamplifier, see page 85 ;

4

- 5122 289 97290 | P.C,B.A. Power supply, see page 8-7(8-14) 1
5122 289 96480 | P.C.B.A. Driver, see page 8-82(8-14) 1
7405 K125 s
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FINAL ASSEMBLY

Item | Fart number Description Qty. per
nr ass'y
A 5122 299 13700 | IMinal assembly 1
B 5122 299 08800 | Main assembly 1
1C 5122 289 97520 | Frame asgsembly 1
2C 5122 299 08900 | Basic plate i
3C 2622 890 11312 | Buffer 2
4C 2522 006 03054 | Socket screw 5
5C | 2522 600 16147 | Washer 4 x 12.5 6
6C 2522 006 03059 | Allen screw M 6 x 40 1
7C | 2522 600 16036 | Washer 6.4 x 18 6
8C | 2522 609 02006 | Pressure washer 6.2 MM 3
ac 2522 600 27044 | Washer 10.5 x 21 x 2.5 1
10C 2522 032 64124 | Screw M 4 x 10 2
11C 2522 600 16026 | Washer 4.3 x 9 28
12C 5122 289 97190 | Return housing 1
13C | 2522 163 01023 | Self-tapping screw 6N x %" 5
14C 5122 200 44010 | Bracket 1
15C 2522 004 02039 | Screw M4 x 8 3
16C 2522 613 03009 | Washer 4.1 x 7.1 12
17C 2422 015 05037 | Binding wire 4
18C | 5122 289 97490 | Sheet 1
19C 2522 004 02041 | Screw M4 x 10 2
20C 2522 627 04045 | Spacer 1
21C 2522 401 60011 | Nut M4 13
22C | 5122 200 44850 | Sheet o
23C 5122 289 96050 | Electronics box 1
24C 5122 203 21100 | Hinge block 2
25C 2522 004 02042 | Serew M 4 x 12 4
260 5122 289 97230 | Earth lead 2
27C 2522 608 02001 | Washer 3.2 x 6 3
28C 2522 004 02024 | Serew M 3 x 6 6
29C 5122 200 38410 | Relief bracket 1
30C 2522 004 02026 | Screw M 3 x 10 6
310 2522 600 16017 | Washer 3.2 x 7 14
320 0822 086 24001 | Self-adhesive strip long 0.3 m 1
330 5122 289 96870 | Cable P2 1
34C 5122 289 96830 | Cable P3 1
35C 5122 289 96840 | Cable P8 1
36C | 2422 034 10794 | Connector 20 pins 6
37D 2422 034 10789 | Socket connector 52
38D 2422 034 10803 | Position key 10
39D 2422 034 10788 | Socket connector 54,
40D 2422 034 10908 | Connector 6 pins 3
41D 2422 034 10913 | Contact pin 20
42D 2422 034 10797 | Connector 2 pins 2
43C | 5122 200 16800 | Spacer ring 0.1 mm 6
44C 5122 233 11100 | Spacer ring 0.2 mm 12
45C | 2412 015 09064 | Stop 15.6 x 20 2
46C 5122 200 39670 | Guide pin 1
47C 2522 613% 03005 | Spring ring 3.1 x 5.7 6
48C | 5122 289 87580 | Intake house 1
7405 X1215 8=7
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FINAL ASSEMBLY

Ttem | Part number Description Qty. per
nr ass'y
49C | 5122 289 87600 | Pressure plate 1
50C | 2522 004 02025 Screw M %3 x 8 2
51C | 5122 200 44150 Sticker plugs 1
h2C | 5122 200 43240 Sticker final asgsembly 1
53%C 2822 100 23219 Sticker 1
54C | 5122 200 46370 Sticker 1
55C | 2522 004 02052 Screw M 5 x 6

56C |2522 613 01012 | Spring ring 5.1 x 8.8 1
57C | 2522 608 02003 Barth ring 5.3 x 10 1
58C [ 2522 608 02002 Barth ring 4.3 x 8 1
59C | 5122 200 45440 Sealing sheet 1
60C |5122 200 13020 | Damping sheet 1
61C |2422 015 05129 Cable clamp ZET 0375.5 1
62C | 0822 081 44003 Foam rubber strip 70 x 10 x 3 mm 2
63C | 5122 200 48880 Rubber strip 2
64C | 2522 600 16027 | Washer 4.3 x 12 5
65C |5122 289 98780 | Screening plate 1
66C |5122 200 38420 Bracket 1
67C (9390 000 40112 | Insulation bush 2
68C |2522 600 28026 | Washer paper 4.3 x 9 2
69C (5122 289 94050 Contact spring 1
T0C 2422 015 01002 Solder tag M 3 1
71C |2322 152 51002 | Resistor 1K 1% W 1
72C [2522 600 16018 | Washer 3.2 x 9 2
73C |5122 289 89340 Bottom 1
T4C (2522 004 02045 Screw M 4 x 20 3
75C (5122 010 82113 Sticker 1
76C |3522 074 08150 | Breaking screw M 2.5 2
77C (5122 200 36930 Bottom plate 1
78C |2522 163 01025 Tap screw 6 N x 9.5 10
79C 15122 200 26000 | Screening cap 2
80C [1222 100 98258 | Self adhesive foam rubber 0.06 m® 1
81C 5122 021 00231 Air filter 1
82B |5122 200 37660 | Bracket for Index 1
83B |5122 289 97050 Support for Index 1
84B |5122 200 37670 Spacer 8
858 |[2522 004 02027 Screw M 3 x 12 2
86B |2522 600 16017 | Washer 3.2 x 7 2
87B 2522 613 03005 Spring ring 3.1 x 5.7 2
88B (5122 289 98000 Connecting cable 1
89B |h122 289 97340 Indication sticker 1
90B (5122 290 05220 Front cover 1
91B (5122 290 05230 Rear cover 1
92B 5122 200 43430 Decorative strip 1
93B |5122 200 43440 Numbering plate 1
94D |5122 289 97540 Pick up assembly 1
95C |4322 026 70040 | Card guide 52
96C |2522 032 64207 | Bolt M 6 x 10 4

7405
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FRONT

Li=R, Part number Description Qty. ?er
nr agsly
A [ 5122 299 13700 Final assembly 1
1B | 5122 200 35750 Front 1
2B [ 5122 289 95500 Fixing beam, left 1
3B | 2522 289 95490 Fixing beam, right 1
4B 15122 200 35830 Holder 1
5B | 5122 289 96430 Ornamental strip, assy 1
6C | 2432 121 00054 | Push button switch 1
1B 2432 470 00055 Lamp holder 1
8C (2432 471 00119 Lens cap, transparent 1
9C (2432 471 00115 Lens cap, red 1
10C | 24%2 471 00114 Lens cap, transparent 1
11C 2432 471 00116 | Lens cap, yellow 1
12B | 2432 471 00115 Lens cap, red, 31 - 903 1
13C | 5122 200 33760 Text plate, start-stop 1
14C | 5122 200 35810 Text plate, power 1
15C | 5122 200 35820 Text plate, ready 1
16C (5122 200 33810 Text plate, cart. exch. 1
17C | 5122 200 33820 Text plate, fault 1
18C [92%6 669 18300 | Lamp, Type 386, 14V - 80mA 5
19C | 5122 200 36360 Mounting strip 1
20C | 2413 015 00139 Cable clamp 1
21C | 5122 289 99020 Cableform, front 1
22B | 2522 004 02041 Screw, M4x10 2
23B 2522 004 02049 Screw, M4x35 4
24C | 2522 004 02025 Screw, M3x8 4
258 | 2522 613 01009 Spring ring, 4,1 x 7,1 6
26B [2522 600 16026 | Washer, 4,3 % 9 6
27C 2522 401 60008 Nut, M3 4

1405
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CLEANMECHANISM

Izim Part number Description Qtzésgsr
B [ 5122 299 08800 Main assembly 1
C | 5122 289 88420 Cleanmechanism 1
1D | 5122 200 18960 | Bracket 1
2D | 5122 200 18810 Adjusting ring 1
3D | 5122 200 18720 Shaft 1
4D | 2522 677 01045 Clamping bush 1
5D | 5122 200 26850 Locking pin 1
6D | 5122 200 26860 Spring flat 1
7D | 5122 200 26880 Ring 1
8D [ 5122 200 18740 Coupling 1
9D 10122 135 03001 | Steel wire with nylon imm., #, 0,15M 1
10D | 2422 015 02156 Eye cable tag 1
11D | 5122 200 26890 | Locking screw 1
12D [ 2411 123 02077 Micro switch assy 2
13D [ 2422 034 10908 Connector housing 1
14D | 2422 034 10913 Contact pin 4
15D (2413 015 00136 Cable clamp 1
16D | 2422 015 09034 | Crommet 1
17D | 5122 200 26870 Stop bracket 2
18D [ 5122 200 26900 CAM 1
19D [ 2012 500 10002 Anti-interference capacitor 1
20D | 2412 013 00021 Connecting block, 2 pins 1
21D [ 2413 015 00976 | Mounting support 2
22D | 2222 277 81563 | Capacitor, 0,0056 /uF 1
23D (9904 130 01016 Gear box, 125: 3 1
24D | 9904 111 04131 Synchronous motor 1
25D | 5122 200 26840 | Adjusting plate 1
26D | 2522 004 02009 Screw, M2x20 2
27D | 2522 004 02033 Screw, M3x30 1
28D [ 2522 004 02031 Screw, M3x20 1
29D | 2522 004 02025 Screw, M3x8 2
30D | 2522 004 02022 Screw, M3x4 4
31D [ 2522 004 02037 Screw, M4x5 1
32D | 2522 043 02038 Adjusting screw, M3x5 2
53D | 2522 043 02047 | Adjusting screw, Mix5 1
34D | 2522 401 60005 Nut, M2 2
35D | 2522 401 60008 Nut, M3 4
36D [2522 600 16151 Washer, 2,2x5 4
37D | 2522 600 55116 Washer, nylon, 4,3 x 9 x 1 1
58D |2522 600 16016 | Washer, 3,2 x 6 1
39D | 2522 600 16017 | Washer, 3,2 x 7 2
40D | 2522 627 01023 | Distance piece, 31 =z 65 2 12 1
41C | 5122 289 88410 Brush shaft, assy 1
7405 X1215 8-13
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FRAME

Ttem | Part number Description Qty. per
nr ass'y
B 5122 299 08800 Main assembly CDD 1
C |5122 289 97520 | Frame 1
D1 5122 289 96880 Frame 1
P 3522 815 75900 Transformer TC 962/9 1
D3 5122 289 96910 Switching unit 1
D4 K122 289 97290 PCBA Power supply 1
D5 5122 200 37900 Heat sink no. 1 1

D6 5122 200 37910 Heat sink no. 2 1
Iy 5122 200 37920 Heat sink no., 3 1

D8 4022 107 11260 | Transistor path 8

D9 9390 000 50112 Mica plate 8
D10 | 9330 226 60112 | Transistor 2N3442 8
D11 [ 5122 289 97200 Bracket 2
D12 | 5122 289 96480 PCBA driver 1
D13 [ 5122 200 38310 Insulating plate 1

D14 | 5122 200 383%20 | Spacer 4

D15 | 9332 351 50682 Bridge rectifier G T75=2 2

D16 | 5122 289 97530 Cable, back plate 1
D24 5122 290 03290 Supporting plate i)

D25 |2422 015 05006 | Strip TX 15 1

D26 |0822 026 98125 | PVC sectional strip 7 mm & 0,4 m 1
D27 [241% 015 00976 | Mounting support 5
D28 | 9330 458 51113 Diode BYX 36 1

D29 | 2322 325 37101 Registor, 100E AW 5% 1

D30 | 2012 001 00207 Capacitor 100 F 63V 1

D31 {2513 483 04014 Speed unit type SNU - 1219 12

D32 (2412 490 00034 Insulating cap, TO03 8

D33 |2122 256 00035 | Resistor 0,5B 25W 1% 1

D34 [23%22 152 54642 | Resistor 4 K ohm 0,25W 1% 4

D35 |5122 200 43070 Identification label 1

D41 | 2522 004 02024 Screw M % x 6 6

D42 (2522 004 02025 Screw M 3 x 8 18

D43 |2522 004 02031 Screw M 3 x 20 16

D44 2522 600 16017 Ring 3,2 x 7T 24

D45 |2522 600 16018 | Ring 3,2 x 9 16

D46 |2522 613 03005 | Washer 3,1 x 5,7 8

DAT |2522 401 60008 Unit M3 2

D48 |2522 004 02041 Screw M4 x 10 6

D49 |2522 004 02042 Screw M 4 x 12 4

D50 [2522 004 02043 Screw M 4 x 15 2

D51 |2522 600 16026 Ring 4,3 x 9 14

D52 |2522 613 03009 Washer 4,1 x 7,1 14

D53 |2522 401 60011 Unit M4 8

D54 |2522 006 03205 Allen screw M 5 x 10 4

D55 |2522 600 16029 Ring 5,% x 10 4

D56 2522 613 03012 Washer 5,1 x 8,7 4

B17 2422 034 10794 Connector housing 20 p 2

E18 |2422 034 10908 Connector housing 6 p 1

B19 [2422 034 10788 Contact socket 47439 38

E20 (2422 034 10789 Contact socket 47565 6

7405 X1215 8-15
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Item | Part number Description Qty. per

nr ags'y
| 54D | 2522 006 03205 | Allen screw M5 x 10 4

55D | 2522 600 16029 | Ring 5,3 x 10 4

56D | 2522 613 03012 | Washer 5,1 x 8,7 4

. T405

X1215
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Ttem

nr

1D

2D

3R

AE

5D

6D

7D

8D

9D
10D
11D
128
138
14D
15D
16D
17D
18D
19D
20D
21D
22D
23D
24D
/25D
26D
27D
28D
29D
30D
31D
32D
33D
54D
35D
36D
37D
38D
39D
40D
41D
42D
43D
44D
45D
46D
47D
48D

DECK ASSEMBLY

Fart numben

5122 299 08800
5122 299 08900
5122 289 86900
5122 289 86990
5122 289 87000
5122 200 08420
5122 289 87050
5122 289 87550
5122 289 87790
5122 289 9%160
5122 289 97620
5122 289 94120
5122 290 03380
1222 100 98%29
1222 100 98281
5122 200 10180
5122 289 99480

5122 200 08300
5122 200 09890
5122 200 09900
5122 200 09920
5122 200 09950
5122 200 09980
5122 200 10090
5122 200 10100
5122 200 10160

5122 200 39270
5122 200 39260
5122 200 15680
5122 200 15880
5122 200 16800
5122 200 24630
5122 200 26530
5122 200 26830
5122 200 28390
5122 200 33070
5122 200 33110
5122 200 33250
5122 200 37420
5122 200 37440
5122 200 37450
5122 200 37460
5122 200 38280
5122 200 38490
5122 200 43170
5122 200 43860
5122 200 43870

SEN

2122 233 11100

Nescription

Qty. per
assly

Main assembly

Deck asgsembly

Magnet house agsgembly
Coil house assembly

Coil assembly

Pipe

Spindle assembly
Secondary meander assembly
Primary meander assembly
Carriage assembly

Index unit assembly
Earth strip assembly
Bottom agsembly

Foam rubber EKI500 5x5 long 0,15 m
Foam rubber self adhesive 6x10 long 0,03

Drive motor
Connecting house

Magnetic core
Plate

Relief cam

Strip

Bracket

Plate

Guide rule upper
Guide rule lower
Front support

Compengation rod
Clamping block
Motor fastening plate
Ground plate
Washer 0,1 mm
Ring

Rear support
Reading rule
Motor plate
Block

Bracket

Lock nut
Clamping piece
Spacer
Fagtening bracket
Rod

Cloging plate
Ring

Clamping bracket
Blocking bracket
Mounting bracket
Spacer
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DECK ASSEMBLY

Item | Part number Description Qty. per
nr ass'y
49D 5122 289 96860 |Cable P4 1
508 2422 037 01012 | Connector 2x10 pins ]
51E 2422 034 10274 |Receptacle 5
528 2422 034 10794 |Connector 20 pins 1
53R 2422 034 10795 | Connector 10 pins 1
54E 2422 034 10788 |Socket connector 18
558 2422 034 10803 |Key, position 2
56E | 2222 143 87108 |Capacitor 1 /U 357 10% 2
5TE 2422 015 02154 |Eye cable tag 1
58E | 2422 034 10789 |Socket connector 6
59D 5122 255 51110 | Buffer 2
60D |5122 289 97540 |[Pick up assembly 1
61E | 5122 021 20040 |Pick up 1
62E | 2422 03%4 10797 |Connector, 2 pins i
63E 2422 034 10913 |Contact pin 1
64E 2422 034 10789 |[Contact socket 1
65D | 5122 200 38500 |Meander housing 1
66D |2522 411 01011 |Knurled nut, M4 1
67D |2522 600 16027 |Washer, 43x12 1
68D | 2522 001 08097 |Screw M3x6, Brass 2
69D |2522 600 10017 |Washer 32x7 Brass 2
70D 2522 006 03059 |[Socket screw M6x40 o
71D | 2522 006 03056 |Socket screw M6x25 1
72D |2522 613 12014 |Spring ring 6,1x11,1 3
73D | 2522 006 03028 |[Socket screw M4x30 2
T4D 2522 600 16026 |Washer 4,3%x4 . 8
75D | 2622 115 10001 |Cupped spring washer 8x4,2x0,3 4
76D |2522 006 03004 |Socket screw M3x10 4
77D 2522 600 16017 |Washer 3,2x7 22
78D 2522 004 02028 |Screw M3x15 2
79D 2522 004 02025 |Screw M3x8 8
80D 2522 004 02027 |Screw M3x12 1
81D |[2522 004 02024 |Screw M3xb6 15
82D |2522 006 03021 |Socket screw M4x10 5
83D 2522 006 03037 |Socket screw M5x20 6
84D |2522 600 16029 |Washer 5,3x10 16
85D |2522 004 02026 |Screw M3x10 2
86D 2522 001 08776 |Screw M2,5x6, DBrass 1
87D 2522 004 02033 |Screw M3x30 2
88D 2522 006 03012 |[Socket screw M3x25 3
89D |2522 006 03025 |Socket screw M4x20 2
90D |2522 006 03041 |Socket screw M5x30 6
91D |[2522 006 03034 |Socket screw M5x10 4
92D 2522 018 01048 |Counter sunk M5x8 4
93D |2522 004 02031 |[Screw M3x20 2
94D 2522 004 02054 |Screw M5x10 2
95D 2522 004 02022 |Screw M3x4 2
96D |2522 040 47045 |Adjusting screw M3x6 2
97D |2522 401 60008 |Nut M3 1
1

8=20
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s e

Ttem | FPart number

Nl

98D | 2522
99D | 2522
100D | 2522
101D | 2522
102D | 2522
103D | 9390
104D | 2422
105D | 2522
106D | 2422
107D | 2413
108D | 2522
109D | 2422
110D | 0822
111D | 2412
112D | 2522
113D | 2412
114D | 2412
115D | 2422
116D | 2522

7405

401
600
600
600
6173
000
034
670
120
015
627
015
026
013
608
015
534
135
705

05064
16029
16018
10137
01003%
40112
14035
03072
00291
00137
01026
02208
98125
0003%2
02001
09064
00082
00128
15109

DECK ASSEMBLY

Degeriptbion

Qty. per

Nut M2,5
Washer 5,%x10

Washer 3,2x9

Washer 2,7x6,5 Brass
opring ring 2,7x4,7
Ingulating sleeve

Faston Tab.

Dowel pin 5x18

Switch Honeywell

Cable clamp Nx1

Distance piece 3,1x5x16
Pin connector Red
Ornamental profile, long 0,2 m
Connecting block, 6 polig
Barth ring

Stop 15,6x20

Elect, magnet

Accessory

Mounting bracket

PO = = P 3 SOOI NI AN = PO RO\ = L B )

X1215



CARTRIDGE HOLDER
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CARTRIDGE HOLDER

Item | Part number Description Qty. per
nr ass'ty
B 5122 299 08800 Main agsembly 1
C 5122 299 09300 Cartridge holder il
1D | 5122 289 89630 Cartridge holder lacquered 1
2D |5122 289 86740 | Clamp assy 2 left 1
3D |5122 289 86730 | Clamp assy 2 right 2
4D 5122 200 01030 Shaft 1
5D 5122 200 01050 Bearing 4
6D |5122 200 01040 | Clamping bush )
7D |2522 600 16029 | Washer 5,3 x 10 mm 2
8D 2522 401 60012 Nut M5 2
9D |2522 004 02006 | Screw M2 x 12 6

10D | 2522 600 16151 Washer 2,2 x 5 mm 6

11D [2411 123 02076 | Microswitch 3

12D 5122 200 13030 Nut plate %

13D 5122 200 13000 Mounting bracket 2

14D 2522 004 02039 Screw M4 x 8 6

15D |2522 613 03009 | Spring washer 4,1 x 7,1 mm 6

16D [5122 289 87490 | Lock magnet assy 1

17D 2522 707 01004 Tap nut M 4 x 6,5 12

18D 5122 200 29180 Shaft 1

19D 2522 004 02038 Screw M 4 x 6 4

20D 2522 600 16027 | Washer 4,3 x 12 mm 5

21D |5122 200 13040 | Clamping bush 4

22D  |2412 534 10005 | Magnet type 2420, 32 ¢ 4

23D K122 200 13020 Damping plate 4

24D 5122 200 36050 Switech bracket 1

25D 5122 200 36070 Spacer 1

26D 5122 200 36080 Compregsion spring 1

27D  |2522 16% 01027 | Cross slotted tap screw 6N x 16 1

28D |5122 200 36060 | Mounting bracket 1

29D 2522 163 01023 Cross slotted tap screw 6 2

30D 5122 200 18900 Pin 1

31D 1222 100 98256 Foam rubber 5 x 7 mm 0,95 m long

52D 5122 289 95950 Cable assy 1

53D [2422 034 10908 | Connector housing 6p 1

54D 2422 034 10918 Contact pin 4

7405 X1215 8=-23%
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SPINDLE

Ttem | Part number Description Qty. per
nr ass'y
A 5122 299 13700 Final assembly 1
B 5122 299 08800 Main asgembly 1
C h122 299 08900 Deck agsy q
D 5122 289 87050 Spindle assy, complete 1
1B 5122 200 14840 Bearing house 1
2K 2622 001 30954 Ball bearing GMN 6005 up 227 1
3R 2622 001 30737 Ball bearing GMN 6203 P5 27 1
4R 2522 629 02027 Inner retaining ring 1
5B 5122 201 21100 Ring 1
6E |2622 115 09112 Star spring 39,7 x 23 x 0,9 1
TE 2522 043% 02037 Adjusting screw M 3 x 4 1
8E 5122 289 88820 Spindle assy 1
9F 5122 200 14820 Spindle 1

10F 5122 200 14810 Carrying disk 1

117 5122 200 14910 Magnet holder 1

1217 5122 200 14920 Magnet ring 1

13F 2522 001 17169 Screw M 4 x 8 4

14C 5122 200 14850 Clamping disk 1

15C 2522 001 17169 Screw M 4 x 8 6

16C 5122 200 24630 Ring 6

17C 2522 716 10031 Ring 1

18C {2622 890 02003 | Spindle nut SKF KM/2 M15 x 1 1

19B 5122 021 02010 | Memory disk 1

20B |5122 200 26070 | Index ring 16 slots 1

218 5122 200 23640 Puley 1

228 2522 004 02039 Screw M 4 x 8 3

238 2522 600 16026 Lock ring 4,3 % 9 %

24B  |5122 020 41740 | Belt 50 C€S/S 1

258 5122 200 43140 Contact pin 1

1405
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CARRTIAGE

Item | l'art number Nescription Qty. per
nr ass'y
C 5122 299 08900 Deck assy 1
D [5122 289 93160 | Carriage assy 1
1B |2522 670 01019 | Pin 1,5 x 8 2
2E |5122 200 10080 | Flat spring 1
38 5122 200 09870 Plate 1

AR 5122 200 09840 Bearing holder 1
5E 5122 259 01110 Bearing pin 12 mm 2

6E |5122 020 40701 | Bearing D 893-713-LG20 7
TE |5122 200 33060 | Plate 1
8H 5122 200 09860 Bracket 1

9E 5122 200 26810 | Vernier 1

10E 5122 200 26450 | Voice coil holder 1

TR 5122 289 86260 | Voice coil assy 1

128 5122 289 86250 | Voice coil 1

13E 2522 642 04046 Cyclet 2 x 0,3 x 8 1

14E {5122 289 86280 | Strip guide 1

158 |5122 289 86290 | Strip guide 1

16E 5122 200 08250 Spacer 1

17E 5122 200 37310 Ring 1

188 5122 200 08240 Washer plate 1

19E |5122 200 08260 | Insulating can 1

20E |5122 600 16151 | Washer 2,2 x 5 1
218 5122 200 09940 Lower plate 1
22E |5122 200 08310 | Ring 5
230 5122 259 11110 | Bearing pin 16 mm 5
245 5122 200 10070 Lower plate 1
25E |5122 200 09910 | Vane 1
26E 5122 200 10130 Mounting bleock heads 1
27H 5122 200 26020 Block 1
P8E  [2522 670 01045 | Pin 3 x 8 )
20R 2522 018 01026 Serew, countersunk M 3 x 10 1
508 2522 006 03%022 Screw M 4 x 12 1
31E  [2522 004 02024 | Screw M %3 x 6 4
325 2522 004 02027 Screw M 3 x 12 2
33E 2522 006 0%025 | Allen screw M 4 x 20 0
348 {2522 006 03021 Allen screw M 4 x 10 2
35E |2522 006 03006 | Allen screw M 3 x 12 1
36E (2522 004 02025 Screw M 3 x 8 2
37HE 2522 040 31235 Adjusting screw M 2,5 x 9 1
38E [2522 600 16026 | Washer 4,3 x 9 1
39E 2522 600 16017 | Washer 3,2 x 7 4
AOE 2522 609 0200% Lock washer 2
11 5122 289 87380 Head assy, U-100-1 2
4.2 h122 289 87370 Head assy, D=100-1 2
43 5122 261 11110 | Mounting plate 6
14 2522 006 03012 Allen screw M 3 x 25 6

7405
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SWITCHING UNIT

Ttem | Part number -Description Qty. per
nr ags'y
C 5122 289 97520 | Frame assy 1
D | 5122 289 96910 | Switching unit 1
1E | 5122 200 36520 | Relay plate 1
2k 2422 132 01835 | Relay V 23006 G 1012-4 034 2
38 2422 135 0%284 | Clamping spring V 23006 - Z 1003 2
4B 2422 132 018%4 | Relay V 23154 - C 0721 F 105 1
5B 2422 135 03217 | Clamping spring V 23154 - Z 1021 1
6E | 2012 206 09009 | Capacitor, MP %3/10/2404 1
TH 2012 300 20005 | Interference filter 1
8E 2422 015 09035 | Grommet 4,5 x 1 1
9E 9332 351 50682 | Bridge rectifier G 775-2 1
10E | 5122 289 96670 | Cable CPS 1
11E | 2422 034 10908 | Connector 6p 1
128 2422 034 1091% | Contact pin 6
130 5122 200 %6500 | Spacer 2
14E 2422 125 01137 | Tumbler switch 1
15E 2422 086 00046 | Fuse 3,154 1
16R 2422 092 00001 | Fuse holder 1
178 2812 100 23001 | Ground symbol 38 10rd 1
18E | 2622 799 05038 | Logtimer 1
19E 2012 500 10002 | Interference capacitor AZ 405 1
20R 5122 200 36510 | Spacer 4
218 5122 200 %6530 | Mounting plate 1
228 2422 135 03283 | Relay socket V 23006=Z 1001 2
235K 2422 135 03232 | Relay socket V 23154-=% 1005 1
24E | 9330 458 51112 | Diode BYX 3%6/600 2
258 2413 015 00139 | Cable clamp 6 1
26E | 2413 015 00137 | Cable clamp 1
27H 2522 004 02137 | Berew M 2,5 x 10 1
28HE 2522 004 02022 | Screw M % x 4 2
29E 2522 004 02024 | Screw M 3 x 6 11
30E 2522 004 02025 | Screw M 3 x 8 3
32H 2522 004 02045 | Screw M 4 x 20 1
33E | 2522 613 01003 | Spring washer 2,7 x 4,7 1
34R 2522 613 03005 | Spring washer 3,1 x 5,7 16
35E | 2522 613 03009 | Spring washer 4,1 x 7,1 3
361 2522 600 16017 | Lock ring 2
3R 2522 608 02002 | Ground ring 2
38E | 2522 615 04043 | Spring washer 8,2 %
39E | 2522 401 60064 | Nut M 2,5 |
AQH 2522 401 60008 | Nut M3 2
A1E | 2522 401 60011 | Nut M4 3
428 | 2522 400 02011 | Nut M8 1
438 5122 289 96520 | Cable S.U. 1
44E 2422 010 10802 | Mounting support 1
A5E | 2422 015 02156 | Cable tag M4 x 1,5 4
46E | 2422 015 02157 | Cable tag M5 x 1,6 1
47TE 2422 015 02208 | Cable tag 1,5 7
48H 2422 015 02862 | Cable tag red 4
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MAGNET HOUSE

Ttem | art number Description Qty. per
nr ass'y
C 5122 299 08900 Deck assembly 1
D 5122 289 86900| Magnet house assy 1
1B h122 200 24220 Frontplate 1

A 5122 200 10110 Core 1

3E 5122 200 10150 Rear plate 1

AE 5122 200 14270 Magnet 1
5E 5122 200 14280| Magnet g

6F 5122 200 14290| Protection plate 1

b7 E 5122 200 04350 Sticker 1

8E 2522 600 16029 Washer 5,3 x 10 6

9E 2522 004 02054 Cyl., screw M 5 x 10 3
7405 X1215 8-31
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LOCK MAGNET

Ttem | Part number Description Qty. per
nr ass'y
C 5122 299 09300 Cartridge holder assy 1
D 5122 289 87490 Lock magnet assy 1

1B 5122 200 13640 | Mounting bracket 1

2R 9330 458 51112 | Diode BYX 36/600 1

3B 2412 534 00058 Magnet 1

4R 5122 200 25900 Pin 1

5B 2522 600 16017 | Washer 3,2 x 7 mm %

6F 5122 200 25910 | Compression spring 1

TE 2522 634 04005 | Retaining ring 2,3 mm 1

8E 2522 004 02024 Screw M3 x 6 2
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CLAMP LEPT/CLAMP RIGHT

Item | Part number Description Qty. per
nr ass'y
D 5122 289 86730 Clamp-right 1
D 5122 289 86740 Clamp-left 1

17E 5122 200 01010 Protection plate 2

15E |5122 289 86710 Clamp (right) 1

158 |5122 289 86720 Clamp (left) 1

16E |5122 289 88760 Pression spring 4

18E 2522 600 16017 Wagher 3,2 x 7 mm 8

19R 2522 004 02022 Screw M 3 x 4 8

7405 X1215 8-35




PRIME AND SEC MEANDER

7405

1215

8=36



PRIME AND SEC MEANDER

Ttem | Part number Description Qty. per
nr ass'y
G 5122 299 08900| Deck asggembly 1
D hb122 289 87790| Primary meander assembly 1
1B h122 289 89470| Connecting cable assembly 1

25 5122 289 83%800| Flat cable 1
3B 5122 289 88990 Primary meander plate 1

48 5122 200 14560 Clamps 1

5E 2522 004 02135| Screw M 2.5 x 4 1
D 5122 289 87550| Secondary meander assembly 1

B 5122 200 24820 | Secondary meander plate 1

128 5122 200 39010 | Meander block 1

138 5122 200 26430 | Plate 1

14E 2522 017 04381 | Screw countersunk M 2.5 x 6 7

158 5122 200 16810 | Plate 1

16E 5122 200 07450 | Spring 2

17E K122 200 07590 | Clamping plate 4

188 2522 004 02137| Screw M 2.5 x 6 8

19E 2522 600 16017 | Washer 3.2 x 7 1

208 2522 006 03004 | Allen screw M 3 x 10 1

218 5122 200 07480 | Adjusting screw 1

228 5122 200 07580 | Spacer ring
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INDEX UNIT

Ttem | Part number Description Qty. per
nr ass'y
C 5122 299 08900 Deck assy 1
D |5122 289 97620 | Index Unit %
1E 51%2 101 31100 Cover 1
2 5132 101 11100 | Holder 1
38 9331 621 10112 | L.E.D. ME4 1
4B 19330 619 20112 Photo~transistor BPX 25 1
5E | 5132 198 11100 | P.C.B.A, U1 1
6E |2322 152 57509 | Registor 75 B W 1% or 1
TH 2512 200 17029 Screw type 1 - 2 x %“ 4
8E 51%2 101 01100 Bottom injection moulding 1
I9E 5132 197 51100 | Bracket 1

10E {5122 289 97660 | Cable asey 1

1B 2422 034 10795 Connector housing 10 pinsg 1

12E 2422 034 10913 Contact pin 8

138 5122 021 70021 Cable 48 cores, length: 150 mm 1

PCPA U1 INDEX UNIT

Ttem | Part number Description Qty. per

nr ass'y
D 5122 289 97620 Index Unit 1

218 5132 198 11100 PCBA U1 1
22F 51%2 101 61100 Board 1
23F 5132 101 21100| Contact spring 1
24F 3522 10% 77401| Washer 4
25F 4032 814 17780| Solder eyelet 6
26F | 4322 027 65941| Solder eyelet long 6
27F 2222 630 01392| Capacitor 3900 pF, 100V, ks 10% 2
28F | 2022 552 00037| Capacitor 0,1 F, 25V 2
29F | 2222 631 09688| Capacitor 6,8 DF, 63V 1
30F | 2222 630 01102| Capacitor 1000 pF, 100V, + 10% 1
31F 2022 552 00037| Capacitor 0,1 B, 25V 1
32F | 9331 661 40112| I.C. MC 1710 C 1
33F 2322 152 51214| Resistor 121 X ohm 1
34F | 23%22 151 52613| Resistor 26,1 K ohm 1/8W + 1% 1
35F | 2322 151 51002| Resistor 1 K ohm 1/8W + 1% 2
36F | 2322 152 51964| Resistor 196 K ohm iW + 1% 1
37F | 2%22 152 53014 | Resistor 301 K ohm 4W + 1% 1
38F | 2322 151 53161| Resistor %16 ohm 1/8W + 1% 1
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PCBA, READ PREAMPLIFIER

Item N Qty. per
i Part number Description aEE
A [ 5122 099 13700 Final assembly 1
B | 5122 289 96440 | PCBA, Read Preamplifier - 1
1C | 5122 200 36370 | Board, 6014 1
2C | 2422 034 10892 | WRAP-pin 18
3C | 3522 103 77401 Base, capacitor 13
4C | 9390 155 30112 Foot, transistor, TO0-18 7
5C | 5122 289 89780 Plug housing, assy 4
6C | 3522 020 15360 | Glass bead
7C | 5122 200 18560 | Bracket, print 1
8C | 2422 034 10892 | Pin 2
9C | 9331 041 10112 | Diode, BAYS512 8
10C | 9331 012 20112 | Diode, BAWA2 4
11C | 9331 177 40112 | Diode, BZXT79 C6V2 4
12C | 9330 894 90112 Transistor, 2N22224A 4
13C | 9330 219 20112 | Transistor, BSX20 1
14C | 9330 441 00112 Trangigtor, BCYTO 1
15C | 9330 116 40112 | Transistor, BCY9O 1
16C | 2222 629 02103 | Capacitor, CER, 10nF -20/+100% 40V i
17C | 2222 631 58479 | Capacitor, CER, A7pF +2% 100V 5
18C | 2222 426 45101 | Capacitor, Micropoco, 510pF +1% 250V 2
18C-4) 2222 425 45101 | Capacitor, Micropoco, 510pF +1% 125V 1
19C | 2222 629 03223 | Capacitor, CER, 22nF -20/+100% 40V 10
20C | 2222 344 90101 | Capacitor, MPR, 0,1 mF 10% 100V 3
21C | 2222 631 10829 | Capacitor, CER, 82p§u2% 100V 1
21C-Al 2222 631 10189 | Capacitor, CER, 18pF 2% 100V 2
22C | 2222 14% 87337 Capacitor, Blectrolyte, O,BS/uF, 10% 35V il
23C | 2422 535 00221 | Coil, microchoke, 220 /ull 2
24C | 5122 283 31110 | Coil, assy, 40 2
25C | 5122 283 41110 | Coil, assy, 2 1
26C | 9380 000 60000 | Integrated cifcuit, SNT404N 1
27C | 9332 085 80682 | Integrated circuit, UGA 7733.393 2
280 | 2322 151 55119 | Resistor, 51,1 ohm, 1% 125mW 4
29C | 2322 151 56819 | Resistor, 68,1 ohm, 1% 125mwW 9
30C [ 2322 151 54649 | Resistor, 46,4 ohm, 1% 125mW 4
31C | 2322 151 51003 | Resistor, 10K, 1% 125mW 9
32C | 2322 151 51782 | Resistor, 1K78, 1% 125mW 2
33C | 2322 151 52612 | Resistor, 2K61, 1% 125mW 2
34C | 2322 151 54642 | Resistor, 4K64, 1% 125mW 2
35C | 2322 151 51213 | Resistor, 12K1, 1% 125mW 2
36C | 2322 151 53162 | Resistor, 3K16, 1% 125mW 5
37C | 2322 151 54649 | Resistor, 46,4 ohm, 1% 125mW 1
38C | 2322 151 55629 | Resistor, 56,2 ohm, 1% 125mW 3
39C | 2322 151 51781 | Resistor, 178 ohm, 1% 125mW 4
40C | 2322 151 51473 | Resistor, 14K7, 1% 125mW 1
41C | 2322 151 52152 | Resistor, 2K15, 1% 125mW 1
42C | 2322 151 51002 | Resistor, 1K, 1% 125mW 1
43C | 2322 151 51471 | Resistor, 147 ohm, 1% 125mW 4
A44C | 2113 375 00022 Potentiometer, Morganite, 100 ohm 1
45C | 2322 151 53832 | Resistor, 3K83, 1% 125mW 1
46C | 2322 151 51001 | Resistor, 100 ohm, 1% 125mW 2
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PCBA, READ PREAMPLIFIER

L8y Part number Description Q. ?er

nr assly

47C | 2322 151 52133 | Resistor, 21K5, 1% 125mW 1

48C | 2322 151 52151 | Resistor, 215 ohm, 1% 125mW 1

49C | 2322 151 53161 | Resistor, 316 ohm, 1% 125mW 3

50C | 2322 151 55621 | Resistor, 562 ohm, 1% 125mW 1

51C | 2411 021 01213 | Contact socket, 39535 5
7405 X1215 8-43
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PCBA, START-STOP: 1198

Item T Qty. per

nr Part number Description SR b
A 5122 299 13700 Final assembly 1
B | 5122 289 96770 | PCBA, start-stop 1198 1
1C | 5122 200 36850 | Board, 4244 1
2C | 2422 025 89116 | Connector, 64-pole 1
3C | 4022 191 06080 | Front-strip 1
AC | 5122 200 44480 | Text-strip 1
5C | 3522 103 77401 Bage, capacitor 10
6C | 9380 000 00000 | Integrated circuit, SNT74 OON 8
7C [ 9380 001 00000 | Integrated circuit, SN74 10N 2
8C | 9380 000 60000 | Integrated circuit, SN74 04N 2
9C {9380 002 70000 Integrated circuit, SNT74 54N 1
10C [ 9380 018 10000 Integrated circuit, SN74 H106N 1
11C | 9380 003 20000 Integrated circuit, SNT74 74N 2
12C {9380 000 20000 Integrated circuit, SN74 02N 2
13C | 9380 005 50000 Integrated circuit, SN74 123N 2
14C | 2322 151 58251 | Resistor, 825 ohm, 1% 125mW 6
15C | 2322 151 51003 | Resistor, 10K 1% 125mW 1
16C | 2322 151 51211 | Resistor, 121 ohm 1% 125mW 1
17C | 2322 151 51783 | Resistor, 17K8 1% 125mW 2
18C | 2322 151 52873 | Resistor, 28K7, 1% 125mW 1
19C | 9330 228 60112 | Diode, BAX13 1
20C | 2222 143 14478 | Capacitor, Tantalum, 4,7 uF 20% 10V 3
21C | 2222 629 02103 | Capacitor, CER, 10.000pF -20/+100% 40V 10
22C | 2222 344 90101 | Capacitor, MPR, 0,1 juF 10% 100V 2
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PCBA, HUP 1197

Item Part number Description aty. ?er

nr ags'y
A | B122 299 13700 Final assembly 1
B | 5122 289 96760 PCBA 1197 1
1C | 9380 000 00000 Integrated circuit, SN7400N 6
2C | 9380 000 60000 | Integrated circuit, SNT404N 3
3C | 9380 001 00000 Integrated circuit, SNT410N 3
AC | 9380 000 20000 Integrated circuit, SN7402N 2
5C | 9380 001 40000 Integrated circuit, SNT420N 1
6C | 9380 003 20000 | Integrated circuit, SNT474N 2
7¢ | 9380 005 50000 | Integrated circuit, SN74123N 1
8C | 9380 014 50000 Integrated circuit, SNT4197H 3
9C | 2322 151 53163 | Resistor, 31K6, iﬁ% 125mW 1
10C | 2322 151 53833 | Resistor, 38K3, +1% 125mW 1
11C | 2322 151 58251 | Resistor, 825 ohm +1% 125mW 1
12C | 2222 344 90101 | Capacitor, MPR, 0.1 uF, +1% 100V 3
13C | 2222 143 15338 Capacitor, Tantalum|, 3.3 uF i20% 15V 13
14C | 2222 629 02103 | Capacitor, CER, 10,000pF, -20/+100% 40V 7
15C | 5122 200 36840 Board, 424% 1
16C | 2422 025 89116 Connector, 64=pole 1
17C | 4022 191 06080 Front-strip 1
18C | 5122 200 44460 | Text-strip 1
19C | 3522 103 77401 Basge, capacitor T
20C | 4332 026 10840 | Key, pin 1
7405 X215 8=47
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PCBA, WINDOW 1M67

Item Eodid Qty. per
A Part number Description pi
A | 5122 299 13700 | Final assembly 1
B | 5122 289 96750 | PCBA, window 1M67 1
1C [ 5122 200 36830 | Board, 2127 1
2C | 2422 025 89116 | Connector, 64 po/c, FO54 1
3C | 4022 191 06080 | Front strip 1

4C Text strip

5C 3522 103 77401 Base, Capacitor 29

6C | 9390 155 30715 Foot, Transistor, T0-18 11

TC 4022 027 35021 Foot, Trangistor, T0-5 3

8C [933%1 370 00112 | Integrated circuit, TBA 221 3

9¢C 5122 000 05170 Integrated circuit, /uA711C 4

10C 9%3%1 057 90682 Integrated circuit, /uA71OC 2

11C | 9380 000 60000 | Integrated circuit, SN7404N 1

12C | 9331 177 40112 | Diode, BZX79-06V2 1

13C | 9330 228 60112 | Diode, BAX13 6

14C 9330 h66 60112 Transistor, BCY 87 1

15C 9330 226 40112 Transistor, 2N2905 2

16C | 9330 219 20112 | Transistor, B5x20 8

17C 19331 331 70112 | Transistor, BSV79 2

18C 9330, 441 00112 Transistor, BCYTO 2

19C | 2222 629 02103 | Capacitor, CER, 10.000pF -20/+100% 40V 5

20C | 2222 344 90101 | Capacitor, MRD, 0,1 ,uF 10% 100V 4

21C | 2222 143 15338 | Capacitor, Tantalum,” 3,3 ,uF 20% 15V 1

22C | 2222 630 01222 | Capacitor, CER, 2200 pF, 10% 100V 2

23C | 2222 630 01122 | Capacitor, CER, 1200 pF, 10% 100V 2

24C | 2222 629 02103 | Capacitor, CER, 10,000 pF -20/+100% 40V 5

250

26C | 2322 151 52151 | Resistor, 215 ohm, 1% 125mW 1

27C | 2322 151 51002 | Resistor, 1K, 1% 125mw i

28C | 2322 151 54642 | Resistor, 4K64, 1% 125mW 10

29C | 2322 151 56819 | Resistor, 68E1, 1% 125mW 1

300 2%22 151 55621 Resistor, 562 ohm, 1% 125mW 4

31C | 2322 151 55622 | Resistor, 5K62, 1% 125mW 4

52C | 2322 151 51211 | Resistor, 121 ohm, 1% 125mW 2

33C | 2322 151 54641 | Resistor, 464 ohm, 1% 125mW 4

34C | 2322 151 54649 | Resistor, 316 ohm, 1% 125mW 1

35C | 2322 151 53161 | Resistor, 316 ohm, 1% 125mW 2

B6C | 2322 151 51782 | Resistor, 1K78, 1% 125mW 5

37C | 2322 151 58251 | Resistor, 825 ohm, 1% 125mW 1

38C | 2322 151 51212 | Resistor, 1K21, 1% 125mw 2

59C | 2322 151 51002 | Resistor, 1K, 1% 125mW 9

40C | 2322 151 56812 | Resistor, 6K81, 1% 125mW 2

41C | 2322 151 54643 | Resistor, 46K4, 1% 125mW 2
h2C | 2322 151 52152 | Resistor, 2K15, 1% 125mW 1
A3C | 2322 151 51473 | Resistor, 14K7, 1% 125mW 2
V4G 2122 350 00003 Potentiometer, 2K 1W 1
A5C [ 2322 151 51001 | Resistor, 100 ohm 1% 125mW 1
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PCBA MEANDER

Ltem Part number Description aty. ?er

nr ass'y
A 15122 299 13700 Tinal assembly 1
B (5122 282 51550 PCBA Meander 1
1C | 5122 223 31550 | Board 1
2C | 3522 103 77401 Base, capacitor 17
3C | 2522 004 02025 Screw, M3x8 2
4C | 2522 600 16017 | Washer, 3,2x7 2
5C | 5122 200 05380 | Ring, Mica 2
6C | 2522 613 01005 | Spring ring 2
7C | 2522 401 60008 | Nut, M3 2
8C | 5122 200 04420 Screening housing 1
9C | 5122 200 04410 Screening plate 1
10C | 2422 5%5 00221 | Coil, 220 z
11C [ 5122 289 83420 Potcore, Assy 1
12C | 5122 289 83400 Potcore, Assy 1
13C | 5122 289 8%440 Potcore, Assy 1
14C 19331 321 10112 | Diode, BZX75 - C1V4 1
15C {9331 177 30112 | Diode, BZX79 - C5V6 2
16C | 9330 912 60112 | Transistor, BCY8T 2
17C | 9330 912 20112 Trangistor, BD139 2
18C | 9330 886 10112 | Transistor, BSW69 2
19C {9331 726 90682 | Integrated circuit, CA 3054 2
20C | 2222 631 58569 | Capacitor, CER, 56pF + 2%, 63V 1
21C | 2222 631 58101 | Capacitor, CER, 100pF + 2%, 63V 2
22C [2222 630 01681 | Capacitor, CER, 680pF + 10%, 100V 1
23C (2222 630 01332 | Capacitor, CER, 3300pF + 10%, 100V 4
24AC | 2222 629 02103% | Capacitor, CER, 10000pF -20/+100% 40V 5
25C | 2222 629 03223 | Capacitor, CER, 22000pF -20/+100% 40V b
26C | 2222 344 41223 Capacitor, MPR, 0.022 uF + 10% 250V 4

27C | 2222 143 17108 | Capacitor, Electrolytetantalum 1 /uF +20%

35V] 1
28C | 2222 631 10109 | Capacitor, CER, 10pF + 2% 63V 4
29C | 2322 151 5%832 | Resistor, 3K83 + 1% 125mW 5
30C | 2322 151 55622 | Resistor, 5K62 + 1% 125mW 7
31C | 2322 151 54642 | Resistor, 4K64 + 1% 125mW 1
52C | 2322 151 58252 | Resistor, 8K25 + 1% 125mW 1
33C |23%22 151 52613 | Resistor, 26K1 + 1% 125mW 1
3AC | 2122 350 00034 Potentiometer, 200 ohm 1W 2
35C | 2322 151 51009 | Resistor, 10 ohm 1% 125mW 4
36C | 23%22 151 52619 | Resistor, 26E1 1% 125mW 2
37C | 2322 151 51001 | Resistor, 100 ohm 1% 125mW 2
38C | 2322 151 51471 | Resistor, 147 ohm 1% 125mW 1
39C | 2322 151 53831 | Resistor, 383 ohm 1% 125mW 4
40C | 2322 151 51002 | Resistor, 1K 1% 125mW 2
41C | 2322 151 58251 | Resistor, 825 ohm 1% 125mW 1
42C [ 2322 151 53162 | Resistor, 3K16 1% 125mW 2
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PCBA, READ RECOVERY 1M63%

Item o Qty. per
5 Part number Description o Vg
A [5122 299 13700 | Final Assembly 1
B |5122 289 95930 | PCBA, Read Recovery 1M63 1
1C¢ |5122 200 36030 | Board, 2120 1
2C |2422 025 89116 | Connector, 64-pole, FO54 1
3C (4022 191 06080 | Front-strip 1
4C 5122 200 44420 | Text-strip, 1M63 1
5C [2422 034 10892 | Pin, locking 4
6C |3522 103 77401 Base, capacitor 18
TG [9390 155 30112 Foot, transistor, TO0-18 3
8C 2420 535 00221 Coil, Micro choke, 220/uH 1
9C |[5122 28% 31110 Pot core, assy, 40/uH 1
10¢ |9331 185 60112 | Diode, BAV1O 1
11C |9331 177 10112 | Diode, BZX79-C4V7 1
12C [9331 177 30112 | Diode, BZX79-C5V6 1
13C 19331 177 40112 | Diode, BZX79-C6V2 4
1 3C-9331 377 40112 | Varicap, 4BB106 142
14C |9330 219 80112 | Transistor, BSX20 3
15C (9331 261 20682 Integrated circuit, UGA.7760,393 1
16C |9%31 057 70682 Integrated circuit, U6A.T7T711.393 1
17C {9331 085 80682 | Integrated circuit, U6A.773%3.393 1
18C 9331 648 00682 | Integrated circuit, U6A.7710.3%93 3
19C |933%32 174 90682 Integrated circuit, U9T.7741.%9% 1
20C |9380 003 20000 | Integrated circuit, SN7474N 1
21C [9%80 009 50000 | Integrated circuit, SN7438N 1
22C 9331 701 20112 Integrated circuit, GJH231 1
23C |9380 005 40000 | Integrated circuit, SN74121N 1
24C |2222 629 03223 | Capacitor, CER, 22nF, -20/+100% 40V 18
25C |2222 344 90101 | Capacitor, MPR, 0,1, uF, 10% 100V 3
26C [2222 A26 45101 | Capacitor, Micropoco, 510 pF, 1% 2507 2
27C 2222 809 05003 Capacitor, trimmer, 18pF 1
28C |2222 631 10109 | Capacitor, CER, 10pF, 2% 100V 2
29C |2222 631 10399 | Capacitor, CER, 39pF, 2% 63V 1
30C |2222 631 10101 | Capacitor, CER, 100pF, 2% 63V 2
31C |2222 631 70391 | Capacitor, CER, 390pF, 2% 63V 1
32C |2222 630 01122 | Capacitor, CER, 1200pF, 10% 100V 1
33C |2222 630 01222 | Capacitor, CER, 2200pF, 10% 100V 1
34C |2222 630 01332 | Capacitor, CER, 3%300pF, 10% 100V 2
35C |2222 630 01472 | Capacitor, CER, 4700pF, 13% 100V 4
36C |2222 629 01103 | Capacitor, CER, 10nF, -20/+100% 40V 4
37C |2322 151 51009 | Resistor, 10 ohm, 1% 125mW 1
38C |2322 151 52159 | Resistor, 21,5 ohm, 1% 125mW 1
39C |2322 151 53169 | Resistor, 31,6 ohm, 1% 125mW 1
40C |2322 151 55629 | Resistor, 56,2 ohm, 1% 125mW 1
A1C 2322 151 51001 | Resistor, 100 ohm, 1% 125mW 6
42C 2322 151 54641 | Resistor, 464 ohm, 1% 125mW 3
43C 2322 151 55621 | Resistor, 562 ohm, 1% 125mW 2
44C (2322 151 58251 | Resistor, 825 ohm, 1% 125mW 9
45C |2322 151 51002 | Resistor, 1K, 1% 125mW 9
46C 2322 151 51212 | Resistor, 1K21, 1% 125mW 2
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PCBA, READ RECOVERY 1M63

Ttem Part number Description Qty. ?er
nr = ass'y
47C | 2322 151 52152 | Resistor, 2K15, 1% 125mW 1
48C | 2322 151 52612 | Resistor, 2K61, 1% 125mW 5
49C | 2322 151 53832 | Resistor, 3K83, 1% 125mwW 1
50C | 2322 151 54642 | Resistor, 4K64, 1% 125mW 2
51C | 2322 151 55622 | Resistor, 5K62, 1% 125mW 3
52C | 2322 151 51003 | Resistor, 10K, 1% 125mW 1
53C | 2322 151 51213 | Resistor, 12K1, 1% 125mW 3
54C | 2322 153 51471 | Resistor, 147 ohm, 1% 500mW 3
55C | 2322 153 52151 | Resistor, 215 ohm, 1% 500mW 1
56C | 2322 171 18259 | Resistor, 82,5 ohm, 1% 750mW 1
57C | 2113 375 00056 | Potentiometer, 5K o
3

58C | 2322 151 53%831 | Resistor, 383 ohm, 1% 125mW
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PCBA, INTERFACE-2L0OO

Ltem Part number Description Qty. ?er

nr ass'y
A 5122 299 13700 Final assembly 1
B | 5122 289 96790 | PCBA, interface - 2L00 1
1C | 5122 200 36870 Board, 4246 1
2C | 2422 025 89116 | Connector, 64-pole, FO54 1
3C | 4022 191 06080 Front-strip 1
4C Text-gtrip 1
5C | 3522 103% 77401 Base, capacitor 12
6C | 4332 026 10840 Pin, locking 1
7C | 2222 629 0210% | Capacitor, CER, 10.000pF, -20/+100% 40V 12

8C | 2222 143 15338 Capacitor, Electrolyte Tantalium% 352

20% 15 1
9C | 9380 000 00000 Integrated circuit, SNT7400N 4
10C | 9380 005 60000 Integrated circuit, SNT4132N 4
10C~Al 9380 000 60000 Integrated circuit, SNT7404N 2
11C | 9380 009 50000 Integrated circuit, SNT7438N 3
12C | 9380 018 20000 Integrated circuit, SNT74HOON 1
13C | 2322 151 53169 | Resistor, 31,6 ohm, 1% 125mW 1
14C | 2322 151 58251 | Resistor, 825 ohm, 1% 125mW 2
15C | 2322 152 51471 | Resistor, 147 ohm, 1% 250mW 14
16C | 2322 151 55621 | Resistor, 562 ohm, 1% 125mW 14
17C | 2322 151 53832 | Resistor, 3K83, 1% 125mW 1
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PCBA, VX 1M65

e Part number Degcription aty. ?er
nr ass'y
A | 5122 299 13700 Final assembly 1
B | 5122 289 96730 | PCBA, 1M65 1
1C | 5122 200 36810 | Board, 2125 1
2C |.2422 025 89116 | Connector, 64~pole, FO54 1
3C | 4022 191 06080 | Front-strip 1
AC | 5122 200 44490 | Text-strip, 1M65 1
5C |1 9390 155 30715 Foot, Transistor, TO-18 12
6C | 3522 103 77401 Base, capacitor, 18
7C | 9330 219 20112 Transistor, BSX20 2
8C | 9330 441 00112 Transistor, BCYTO 5
9¢ | 9331 331 70112 | Transistor, BSV79 5
10C | 9331 370 00112 Integrated circuit, TBA 221 6
11C | 5122 000 05170 Integrated circuit,/uA711C 2
12C | 9380 000 60000 | Integrated circuit,” SN7404N 1
130 | 9380 000 00000 Integrated circuit, SNT400N i
14C | 9331 321 40112 | Stabistor, BZX75 - C3V6 2
15C | 9330 228 60112 | Diode, BAX 13 13
16C | 2222 630 01222 | Capacitor, CER, 2200pF, 10% 100V 1
17C | 2222 344 90101 | Capacitor, MPR, 0,1 ,uF, 10% 100V 8
18C | 2222 629 02103 | Capacitor, CER, 10000pF, ~-20/100% 40V 15
19C | 2222 143 153%%8 | Capacitor, EL.Tantalium, 3,3 uF, 20% 15V 1
20C | 2222 630 01332 | Capacitor, CER, 3300pF, 10% 900V 1
21C | 2222 344 21334 | Capacitor, MPR, 0,33 /uF, 10% 100V 2
22C | 2222 344 41103 | Capacitor, MPR, 0,0%1'uF, 10% 250V 1
23C | 2222 630 01102 | Capacitor, CER, 1000bF, 10% 100V 1
24C | 2322 151 51783 | Resistor, 17K8, 1% 125mW 4
25C | 2322 151 54643 | Resistor, 46K4, 1% 125mW 4
26C | 2322 151 52153 | Resistor, 21K5, 1% 125mW 3
27C | 2122 350 00003 Potentiometer, 2K, 1W 2
28C | 2122 350 00035 Potentiometer, 1K, 1W 1
29C | 2322 151 51002 | Resistor, 1K, 1% 125mW 6
30C | 2322 151 52151 | Resistor, 2K15, 1% 125mW 5
31C | 2322 151 51003 | Resistor, 10K, 1% 125mW 2
32C | 2322 151 54642 | Resistor, 4K64, 1% 125mW 9
33C | 2322 151 5%8%2 | Resistor, 3K83, 1% 125mW ]
34C | 2322 151 51473 | Resistor, 14K7, 1% 125mW 2
35C | 2322 151 51001 | Resistor, 100 ohm, 1% 125mW 1
36C | 2322 151 51212 | Resistor, 1XK21, 1% 125mW o2
37C | 2322 151 55623 | Resistor, 56K2, 1% 125mW |
38C | 2322 151 55621 | Resistor, 562 ohm, 1% 125mW 2
39C | 2322 151 51781 | Resistor, 178 ohm, 1% 125mW 1
40C | 2322 151 58251 | Resistor, 825 ohm, 1% 125mW 1
A1C | 2322 151 51782 | Resistor, 1K78, 1% 125mW 2
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PCBA, PA - 1A22

Iiem Part number Description Qty. ?er
nr ags'y
A | 5122 299 13700 Final assembly 1
B | 5122 289 96710 | PCBA, 1422-PA 1
1C | 5122 200 36790 | Board, 2123 1
2C | 2422 025 89116 | Connector, 64P-F054 1
30 | 4022 191 06080 | Front-strip 1
AC Text=-gtrip 1
5C | 3522 10% 77401 Base, capacitlor 5
6C | 4322 026 71861 Foot, transistor, T0-5 1
7C | 9390 155 30112 | Foot, transistor, TO-18 7
8C | 241% 490 00015 Foot, Integrated circuit 1
9C | 5122 200 00160 | Cooling fin, TO=126 2
10C | 9390 154 50112 | Heat-sink, T0=5 1
11¢ | 9380 000 70000 | Integrated circuit, FJH251/SN7504N 1
12¢ | 9380 001 10000 | Integrated circuit, FJL131/SN7413N 1
13C | 9380 000 00000 | Integrated circuit, FJH131/SN7400N 1
14C { 9331 370 00112 | Integrated circuit, TBA221 1
15C | 9380 000 60000 | Integrated circuit, FJH241/SN7404N 1
16C | 9330 092 20112 | Diode, BZY88-C3V3 1
17C | 9331 321 30112 | Diode, BZX75-C2V8 1
18C | 9%31 177 10112 | Diode, BZXT9~C4CT 1
19C | 9330 092 50112 | Diode, BZYS88-C4V3 1
20C | 9331 321 10112 | Diode, BZX75-C1V4 3
21C | 9331 321 40112 | Diode, BZX75-C3V6 0
22C | 9331 012 20112 | Diode, BAW62 4
23C¢ | 9330 216 70112 | Diode, BY126 2
24C | 9330 458 51112 | Diode, BYX36/600 2
25C | 2222 629 01103 | Capacitor, CER, 10nF -20/+100% 40V 5
26C | 2222 629 03223 | Capacitor, CER, 22nF -20/+100% 40V 1
27C | 2222 344 21474 | Capacitor, MPR, 047/uF + 10% 100V 1
28C | 2222 344 90101 | Capacitor, MPR, F + 10% 100V 5
29C | 2222 143 14339 Capacitor, Electrol tlc, 33 + 20% 10V 1
50C | 2222 344 21334 | Capacitor, MPR, 0,33 mF + 16;F1oov 1
A1C | 2222 121 17478 Capacitor, Electrolytlc, 4 T/uF +207 40V 1
32C | 9330 978 10112 | Transistor, BSW67 1
33C | 9331 72% 30112 Transistor, BCY59 2
34C | 9330 441 00112 | Transistor, BCYTO 2
35C | 9331 331 70112 | Transistor, BSVT9 3
36C | 9330 912 30112 | Transistor, BD140 3
37C | 93350 912 20112 Transistor, BD139 2
38C | 2322 151 52151 | Resistor, 215 ohm, 1% 125mW 3
39C | 2322 151 53161 | Resistor, 316 ohm, 1% 125mW 2
40C | 2322 151 54649 | Resistor, 46,4 ohm, 1% 125mW 3
41C | 2322 151 51001 | Resistor, 108 ohm, 1% 125mW 5
42C | 2322 151 58259 | Resistor, 82,5 ohm, 1% 125mW 1
430 | 2322 151 52612 | Resistor, 2K61 1% 125mW 1
44C | 2322 151 51472 | Resistor, 1K47, 1% 125mW g
A5C | 2322 151 56812 | Resistor, 6K81, 1% 125mW 3
46C | 2322 151 51212 | Resistor, 1K21, 1% 125mW 2
A47C | 2322 152 51003 | Resistor, 10K, 1% 250mW 2
48C | 2%322 152 51002 | Resistor, 1K, 1% 250mW 2
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PCBA, PA - 1422

Ltem Part number Description Qty. ?er
nr ass'y
49C | 2322 151 54641 | Resistor, 464 ohm, 1% 125mW 2
50C | 2322 325 37181 | Resistor, 180 ohm, 5% 500mW 1
51C | 2322 152 54642 | Resistor, 4K64, 1% 250mW 1
51C=-A| 2322 151 54642 | Resistor, 4K64, 1% 125mW 1
52C | 2322 151 52152 | Resistor, 2K15, 1% 125mW 5
53C | 2322 151 54643 | Resistor, 46K4, 1% 125mW 3
54C | 2322 151 58252 | Resistor, 8K25, 1% 125mW 1
55C | 2322 151 56811 | Resistor, 681 ohm, 1% 125mW 1
56C | 2322 151 51009 | Resistor, 10 ohm, 1% 125mW 1
57C | 2322 151 5%832 | Resistor, 3%K83, 1% 125mW o
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PCBA SECTOR DC 1199

Lo Part number Description Qty. ?er
nr ags'y

A | 5122 299 13700 Final asgsembly

B | 5122 289 96780 PCBA 1199

1C | 5122 200 36860 Beoard, 4245

2C | 2422 025 89116 | Connector, 64-pole, FO54

3C | 4022 191 06080 Front-strip

4C | 5122 200 44440 Text-gtrip 1199

5C | 3522 103 77401 Base, capacitor

6C | 4332 026 10840 Key pin

7C | 9380 000 20000 Integrated circuit, SNT7402N
8C | 9380 000 60000 | Integrated circuit, SN7404N
9C | 9380 002 70000 Integrated circuit, SN7454N
10C | 9380 000 00000 Integrated circuit, SNT400N
11C | 9380 004 00000 Integrated circuit, SN7486N
12C | 9380 003 20000 Integrated circuit, SNT4T74N
13C | 9380 003 60000 Integrated circuit, SNT482N
14C | 9380 001 40000 Integrated circuit, SNT7420N
15C | 9380 014 10000 Integrated circuit, BSNT7419N
16C [ 9380 001 80000 | Integrated circuit, SNT7430N
17C | 9380 003 30000 Integrated circuit, SNT74T75N
18C | 9380 014 50000 Integrated circuit, SNT74197N
19C | 9380 003 70000 Integrated circuit, SNT7483N
20C | 2222 143 15338 Capacitor, Electrolyte Ta,3,3 /uF,15V,20%
21C | 2222 629 02103 Capacitor, CER, 10nF, —20/+106u, AOV

B S PO PO N = SV NN POANN N = e o s
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PCBA 1M64-LCE

Item o Qty. per
s Part number Description gy
A 5122 299 13700 Final aggembly 1
B (5122 289 96720 | PCBA, 1M64~LCE 1
1¢ |5122 200 36800 | Board, 2124 i
2C |2422 025 89116 | Connector, 64-pole, FO54 1
3C (4022 191 06080 | Front-strip 1
AC Text-strip 1
5C (4322 026 71861 Foot, transistor, TO0-5 4
6C (9390 155 30112 | Foot, transistor, TO-18 9
TC 19332 174 90682 Integrated circuit, 7410 2
8C |9331 648 00682 | Integrated circuit,’/ua710C 2
9C |9380 005 50000 | Integrated circuit,’ SN74123N 1

10C |9380 001 10000 | Integrated circuit, SN7413N 1

11C |9380 000 60000 Integrated circuit, SNT404N 2

12C [9380 000 70000 | Integrated circuit, SN7405N 1

13C 19331 331 70112 Transigtor, BSVT9 1

14C 9330 441 00112 Trangistor, BCYTO 9

15C |9331 722 80112 | Transistor, BCY58 6

16C |93%3%0 978 10112 Transistor, BSW6AT 4

17C |2222 629 03223 | Capacitor, CER, 22nF -20/+100% 40V 7

18C |2222 344 41103 | Capacitor, MPR, 0,01 10% 250V 2

19C 2222 143 16101 Capacitor, Electrolyte Tant, 100 uF 20V 1

20C |2222 %44 90101 | Capacitor, MPR, 0,1 uF, 10%, 100 1

21C 2222 344 21224 | Capacitor, MPR, 0,2 , 10%, 100V 1

22C |2222 143 14478 | Capacitor, Electrolyte, Tant, 4,7 uF 20%

10V 1
23C |2222 143 15338 | Capacitor, Blectrolyte, Tant, 5,3/uF,2o% :
15V

24C (2222 435 48202 | Capacitor, 8,2uF, 1%, 63V 2

25C [2222 143 17688 | Capacitor, Electrolyte, Tant, 6,8/uF 20%

a5V e

26C |9331 012 20112 | Diode, BAW 62 7

27C 9330 092 30112 | Diode, BZY88-C3V6 2

28C (9331 321 10112 Stabistor, BZx75 - C1V4 1

29C (9331 177 10112 | Diode, BZxT79 - C4V7 1

30C (2322 151 56811 | Resistor, 681 ohm, 1%, 125mW 5

31C |2322 151 51472 | Resistor, 1K47, 1%, 125mW 3

32C (2322 151 51002 | Resistor, 1K, 1%, 125mW 13

33C |2322 151 55623 | Resistor, 56K2, 1%, 125mW %

34C 2322 151 55622 | Resistor, 5K62, 1%, 125mW 2

35C |2322 151 51001 | Resistor, 100 ohm, 1%, 125mW 1

36C |2322 151 51212 | Resistor, 1K21, 1%, 125mwW 1

37C |2322 151 51003 | Resistor, 10K, 1%, 125mW 4

38C 2322 151 51004 | Resistor, 100K, 1%, 125mW 1

39C |2322 151 53161 | Resistor, 31K6, 1%, 125mW 3

40C |2322 151 58253 | Resistor, 82K5, 1%, 125mW 2

41C 12322 151 51783 | Resistor, 17K8, 1%, 125mW 4

42C |2322 151 51784 | Resistor, 178K, 1%, 125mW 1

43C |23%22 151 538%2 | Resistor, 3K83, 1%, 125mW 1

44C (2322 151 56819 | Resistor, 68,1 .ohm, 1%, 125mW 1
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PCBA 1M64~LCE

Ttem Part number Degcription Qty. I')er
nr ass'ly
45C [2%22 151 52152 | Resistor, 2K15, 1%, 125mW 1
46C 2322 151 54642 | Resistor, 4K64, 1%, 125mW 1
A7C |2322 152 54641 | Resistor, 464 ohm, 1%, 250mW 5
48C (2322 151 52612 | Resistor, 2K61, 1%, 125mW 1
49C |2322 151 51219 | Resistor, 21,1 ohm, 1%, 125mW 1
50C |2322 151 52159 | Resistor, 21,5 ohm, 1%, 125mW 4
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PCBA, POWER SUPPLY

Item Fo Qty. per
ar Part number Degcription e by
C |5122 299 97520 Frame assembly 1
D |5122 289 97290 PCBA, Power supply 1
1E |5122 200 35360 | Board, supply section 1
2E [5122 200 38290 Nut, insert (long) 2
3E |5122 200 38300 | Nut, insert (short) 2
4R [4322 027 65941 Solder tag, 0,9, CNW 3-4-1 16
5E |2412 088 00032 | Fuse-holder 8
6E |3990 155 30112 | Foot, transistor, TO-18 1
TE |4%22 026 71861 | Foot, transistor, T0-5 1
8E 2522 004 02028 Screw, M%x15, st.cd., cyl,NLN-B103 2
9E |[2522 600 16017 | Washer, 3,2x7, St.cd., UN-BOS50 2
10E |2522 613 03005 | Washer, spring, 3,1x5,7,Cu.Sn.Cd., SN-
BO51 AX 2
11E |2522 401 60008 | Nut, M3, HEX, St.Cd. UN-BO20 2
12E 2422 013 00443 Connecting-block, 8=pole 1
13E |2422 034 10892 | Pin, locking 20
148 2522 424 02013 Nut, insert, M3x2,8, HEX, Ni.br. NLN-
BO24 AX 1
15E [2522 004 02024 | Screw, M3x6, St.Cd., Cyl., NLN-B103 1
16B [9390 154 50112 | Heat sink 1
17E |3522 103 77401 Base, capacitor 5
18E |2522 608 02001 | Washer, earth, St. Cu.Ni., 3,2x6 1
19E 3122 021 52000 Base, Integrated circuit, 4
20E |2422 487 89016 | Cooling plate, T0-5, TX-BF-032-025B 3
21E 9331 3%353% 50112 | Integrated circuit, TBA 281 4
22K [933%0 985 80112 | Thyristor, BT 1004 1
238 (9330 441 20112 | Transistor, BCY 7,2 1
248 [933%0 28% 50112 | Transistor, BSX 60 1
25K 9331 177 30112 | Diode, BZx79 - C5V6 1
26E (9330 873% 30112 | Rectifier bridge, BY 164 4
27E |2422 086 01021 | Fuse, 1A = 250V 3
28E 2422 086 01118 | Fuse, 4A - 250V 1
29E [2222 630 01681 | Capacitor, 680pf - 40V - 10% 4
30E [2222 344 90101 | Capacitor, 0,1/uF - 100V = 10% 4
31E [2012 001 01006 | Capacitor, 100°uF - 20V 1
32E |2012 001 00162 | Capacitor, 100/uF - 16 3
330 (2222 121 16568 Capacitor, 5,6 - 25V 1
34B [2012 001 00197 | Capacitor, 220 - 40V 3
358 [2222 629 01103 | Capacitor, 10 nf - 40V - -20/+100% 1
36E |2222 629 03223 | Capacitor, 22 nF - 40V - -20/+100% 1
37TE |2322 326 51108 | Resistor, 1 ohm, 2W - 10% 3
38E |5122 021 30011 | Resistor, 0,22 ohm, 5W - 10% 1
39K |2322 151 55118 Regigtor, 5,11 ohm - 1% - 125nW 3
40E [2322 151 51009 | Resistor, 10 ohm - % - 125mW 1
A1E [2322 151 52619 | Resistor, 26,1 ohm - 1% - 125mW q
42FE |2322 151 58259 | Resistor, 82,5 ohm - 1% - 125mW 1
43E |2322 151 51001 | Resistor, 100 ohm - 1% - 125mW 1
44E [2322 151 51211 | Resistor, 121 ohm - 1% - 125mW 3
4A5E (2322 151 51471 | Resistor, 147 ohm = 1% - 125mW 4
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PCBA, POWER SUPPLY

Liea Part number Degscription Qty. ?er

nr ass'ly
46E (2322 151 52151 | Resistor, 215 ohm = 1% - 125mW 1
47E |2322 151 56811 [ Resistor, 681 ohm - 1% — 125mW 1
48E [2322 151 58251 | Resistor, 825 ohm - 1% - 125mW 1
498 2322 151 51002 | Resistor, 1K - 1% - 125anW 7
50E (2322 151 51472 | Resistor, 1K47 - 1% - 125mW 2
51E |2322 151 51782 | Resistor, 1K78 - 1% - 125mW 4
52E |2322 151 52612 | Resistor, 2K61 - 1% - 125mW 2
53B |2322 151 53832 | Resistor, 3K83 - 1% - 125mW 1
54E (2322 151 54642 | Resistor, 4K64 - 1% - 125mW 1
55E 2322 151 55622 | Resistor, 5K62 - 1% - 125mW 1
56E |2322 151 51782 | Resistor, A.R., 1K78 = 1% - 125mW 1
5TE ;2322 151 52152 | Resistor, A.R., 2K15 - 1% - 125mW 1
58E 2322 151 52612 | Resistor, A.R., 2K61 = 1% - 125mW 1
59E (2322 151 53162 | Resistor, A.R., 3K16 = 1% - 125mW 1
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PCBA, D-A-CONVERTER
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PCBA, D-A~CONVERTER

gy Part number Description aty. ?er
nx asgs'ly
A 5122 299 13700 Final assembly 1
B (5122 289 96740 | PCBA, Digital~Analog-Converter 1
1C |5122 200 36821 | Board 1
20 |2422 025 89116 Connector, 64-pole, FO54 1
3C |4022 191 06080 | Front-gtrip 1
4C 5122 200 44450 | Text-strip 1
5C 3522 103 77401 Base, capacitor 11
6C |9390 155 30715 | Foot, transistor, TO18 17
7C 9331 370 00112 Integrated circuit, TBA221 5]
8C [9380 000 60000 Integrated circuit, SNT404N 1
9C 19331 %53% 50112 Integrated circuit, TBA281 1
10C |933%0 116 50112 Transistor, BCY56 11
11C [9330 441 20112 Transistor, BCYTZ2 2
12C |93%0 441 00112 | Transistor, BCY7O 3
13C |9331 331 70112 | Transistor, BSV79 1
14C (9380 000 00000 | Integrated circuit, SN7400N 2
15C [9380 000 10000 | Integrated circuit, SNT401N 2
16C [9331 370 00112 | Integrated circuit, TBA221 1
17C [9330 228 60112 | Diode, BAX13 24
18C (9331 178 40112 | Diode, BZX79 - C16 2
19C |2222 344 90101 | Capacitor, MPR, 0,16uF, 10% 100V 6
20C |2222 630 01152 | Capacitor, CER, 1500pF, 10% 100V 2
21C |2222 629 02103 | Capacitor, CER, 10.000pF, -20/100% 40V 8
22C |2222 631 58101 | Capacitor, CER, 100pF, 2% 100V 1
23C 2222 143 15338 | Capacitor, Tantalum, 3,3 uF, 20% 15V 1
24C (2322 151 54642 | Resistor, 4K64, 1%, 125m 10
25C |2322 151 56812 | Resistor, 6K81, 1%, 125mW %
26C |2322 151 51003 | Resistor, 10K, 1%, 125mW 2
27C |2322 151 51213 | Resistor, 12K1, 1%, 125mW 4
28C |2322 151 51473 | Resistor, 14K7, 1%, 125mW 3
29C [2322 151 55622 | Resistor, 5K62, 1%, 125mW 3
30C |2322 151 51782 | Resistor, 1K78, 1%, 125mW 4
31C (2322 151 53161 | Resistor, 316 ohm, 1%, 125mW 1
32C |2322 151 52152 | Resistor, 2K15, 1%, 125mW 1
33C [2322 151 52612 | Resistor, 2K62, 1%, 125mW 11
34C [2322 151 58251 | Resistor, 825 ohm, 1%, 125mW 4
35C |2322 151 52613 | Resistor, 26K1, 1%, 125mW 2
36C (2322 151 55623 | Resistor, 56K2, 1%, 125mW 1
37C |2322 151 51004 | Resistor, 100K, 1%, 125mW 1
38C 2322 151 51471 Resistor, 147 ohm, 1%, 125mW 1
39C |2322 151 51472 | Resistor, 1K47, 1%, 125mW 1
40C 2322 151 52151 Resigtor, 215 ohm, 1%, 125mW 1
41C 2322 151 5%832 | Resistor, 3K83, 1%, 125mW 3
42C (2322 151 51472 | Resistor, 1K47, 1%, 125mW 1
43C 12322 151 51783 | Resistor, 17K8, 1%, 125mW 2
44C |2113 375 00006 | Potentiometer, 10K, 500mW 1
45C [2322 151 51009 | Resistor, 10 ohm, 1%, 125mW 2
46C |2122 350 00035 | Potentiometer, 1K, 1W 1
47C |2322 151 54643 | Resistor, 46K4, 1% 125mW 2
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PCBA, D-A-CONVERTER

7405

X1215

Ttem Part number Description Qty. ?er
nr ass'y
48C (2322 151 51212 | Resistor, 1K21, 1%, 125mW 2
49C 2322 151 51002 | Resistor, 1K, 1%, 125mW f
50C |2322 151 51001 | Resgistor, 100 ohm, 1%, 125mW 50
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PCBA WRITE CIRCUITS~1424

4

I;im Part number Description th;s?;r
A 157122 299 13700 Final assembly q
B |5122 289 97850 | PCBA, write circuits - 1424 1
1C [5122 200 10590 | Board, 2074 1
2C |2422 025 89116 | Connector, 64-pole, FO54 1
3C 14022 191 06080 | Front-strip 1
4C |5122 200 44410 | Text-strip 1
5C |2411 499 02017 | Heat sink, CO 180 A 1
6C |2522 601 08776 Screw, M2,5x4, Cyl., Ms.Ni.UN=~BO54 2
TC 3522 103 77401 Base, capacitor 12
8C (9390 155 30112 | Foot, transistor, T018 17
9C 9390 620 70682 | Foot, transistor, TO05 5
10C (2422 034 10892 | Pin, locking 1
11C |9380 003 20000 | Integrated circuit, SNT474N 1
12C [9380 004 00000 | Integrated circuit, SNT486N 1
13C (9380 002 70000 | Integrated circuit, SN7454N 1
14C [9380 011 20000 | Integrated circuit, SN74122N 1
15C |2222 629 01103 | Capacitor, CER, 10nF, -20/100% 40V 9
16C |2222 631 58101 | Capacitor, CER, 100pF, 2% 100V 1
16C=4A (2222 344 21224 | Capacitor, MPR, 220nF, 10% 100V 1
17C [2222 143 16159 | Capacitor, Electrolyte, 15 uF, 20%, 20V 1
18C [2222 629 03223 Capacitor, CER, 22nF, -20/100% 40V 1
19C |2222 344 41153 | Capacitor, MPR, 15nF, 10% 250V 1
20C |2222 344 41223 | Capacitor, MPR, 22nF, 10% 250V 1
21C |2222 344 90101 | Capacitor, MPR, 100nF, 10% 100V 3
22C |2222 630 01122 | Capacitor, CER, 1,2nF, 10% 100V 1
23C |933%0 978 00112 | Transistor, BSW 66 : 1
24C 19330 116 50112 | Transistor, BCY 56 2
25C (9330 219 20112 | Transistor, BSX 20 10
26C (9330 328 60112 | Transistor, 2N2904A 1
P6C~A (9330 28% 60112 Transistor, BSX 61 2
27C [9330 441 00112 | Transistor, BCY 70 3
28C |9330 441 20112 | Transistor, BCY 72 1
29C 9330 390 80682 | Transistor, BSX 29 1
30C |9330 328 60112 | Transistor, 2N29044 1
31C [9331 012 20112 | Diode, BAW 62 9
32C (9331 177 20112 | Diode, BZX 79 - C5V1 1
33C (9331 177 10112 | Diode, BZX 79 - C4V7 3
34C |9331 185 60112 | Diode, BAV 10 1
35C [9331 177 90112 | Diode, BZX 79 -~ C10V 1
36C (9331 042 10112 | Diode, AAZ 18 1
37C |2322 151 58251 | Resistor, 1825 ohm, 1% 125mW 3
38C |2322 151 51002 | Resistor, 1K, 1%, 125mW 12
39C (2322 151 52612 | Resistor, 2K61, 1%, 125mW 2
40C [2322 151 56812 | Resistor, 6K81, 1%, 125mW 1
A1C |2322 151 54649 | Resistor, 46,4 ohm, 1%, 125mW 4
42C (2322 151 51003 | Resistor, 10K, 1%, 125mW T
43C 12322 151 54641 | Resistor, 464 ohm, 1%, 125mW 1
44C (2322 151 55622 | Resistor, 5K62, 1%, 125mW 3
45C |2322 151 52152 | Resistor, 2K15, 1%, 125mW 2
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PCBA WRITE CIRCUITS-1A24

Lo Part number Description Qty. ?er
nr ‘ ags'y

46C 2322 151 53482 | Resistor, 3K48, 1%, 125mW

A7C [2322 152 51961 | Resistor, 196 ohm, 1% 250mW
48C 2322 151 53831 Resistor, 383 ohm, 1%, 125mW
49C 2322 151 54221 | Resistor, 422 ohm, 1%, 125mW
500 [2%22 152 51472 | Resistor, 1K47, 1%, 250mW

51C [2322 151 56819 | Resistor, 68,1 ohm, 1%, 125mW
52C [2322 151 55621 Resistor, 562 ohm, 1%, 125mW
53C |2322 152 58259 | Resistor, 82,5 ohm, 1%, 250mW
54C [2%22 151 52372 | Resistor, 2K37, 1%, 125mW

55C |23%22 151 56811 | Resistor, 681 ohm, 1%, 125mW
56C [2322 151 54643 | Resistor, 46K4, 1%, 125mW

57C |2322 151 53162 | Resistor, 3K16, 1%, 125mW

58C 2322 151 55629 Registor, 56,2 ohm, 1%, 1T25mW
59C |2%22 151 58251 | Resistor, 825 ohm, 1%, 125mW
60C |2322 151 58252 | Resistor, 8K25, 1%, 125mW

61C (2322 152 55621 | Resistor, 562 ohm, 1%, 250mW
62C (2322 152 53831 | Resistor, 383 ohm, 1%, 250mW
63C (2322 151 54871 | Resistor, 487 ohm, 1%, 125mW
64C |2%22 151 52152 | Resistor, 2K15, 1%, 125mW

65C |2322 151 52153 | Resistor, 21K5, 1%, 125mW

66C |2%22 151 51003 | Resistor, 10K, 1%, 125mW

67C [2322 151 51782 | Resistor, 1K78, 1%, 125mW

68C |2322 152 53161 | Resistor, 316 ohm, 1%, 250mW
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PCBA, DRIVER

1%en Part number Description Qty. ?er

nr ass'ly
C | 5122 289 97h20 Frame assy 1
D | 5122 289 96480 | PCBA, driver 1
1B | 5122 200 36450 | Board, driver 1
2E | 2412 088 000%2 | Fuse-holder 4
3E | 2522 004 02054 | Screw, M5x10, cyl., NLN-B103 4
AE | 2522 608 02003 | Washer, BEarth, NLN-BO44 6
5E | 2413 015 00323 Pin, connecting 15
6E | 2522 424 02015 Nut, insert, M3x2,8, HEX., NLN-BO24AX 2
TE | 2522 608 02001 | Washer, earth, 3,2x6, St.Cu.Ni.,NLN-B0O44 1
8E | 2522 004 02024 | Screw, M3x6, cyl., NLN-B103 2
9E | 5122 200 39020 | Washer 2
10E | 2522 004 02056 | Screw, M5x15, cyl., NLN-B103 2
11E | 2222 106 17153 | Capacitor, 15000 uF -40V 2
12E | 2222 106 15223 | Capacitor, 22000 uF -16V 1
13E | 2322 325 37152 | Resistor, 1K5, 4W, 5% 2
14E | 2322 326 51337 | Resistor, 0,3% ohm, 2W, 10% 4
15E | 2322 325 37279 | Resistor, 27 ohm, 4W, 5% 1
16E | 2322 151 51001 | Resistor, 100 ohm, 125mW, 1% 1
17E | 2322 152 53161 | Resistor, 316 ohm, 250mW, 1% 1
18E | 2322 152 51212 | Resistor, 1K21, 250mW, 1% 2
19E | 9330 548 70112 | Diode, BYX36 - 300R 3
20E | 9330 071 70112 | Thyristor, BTY79 - 400R 2
21E | 9330 096 90112 | Diode, BZZ16 1
22E | 9330 226 60112 | Transistor, 2N3%442 . 1
23K | 2422 086 00053 | Fuse, 6,34 — 250V 2
7405 X1215 8-83
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Ttem

ne

A
B
10
20
30
40
5
6¢
70
8D
9D
10D
11D
120
13D
14D
15D
16D
17D
18D
19¢
200
210
220
230
24B
. 250
263
270
280
298
30D

Fart number

5122 299
5122 289
5122 200
241% 015
241% 015
5122 289
5122 289
5122 289
5122 289
2422 025
2422 032
2422 015
2422 015
5122 289
2422 034
2422 034
2422 034
2422 032
2422 034
2422 032
2422 032
2422 034
2522 004
2522 004
2522 018
2522 004
2522 401
2522 401
2522 600
2522 613
2522 613
5122 021

7405

13700
98000
38440
001%7
00141
97450
97470
98740
97980
01231
00856
02156
02862
97990
10794
10793
10788
00199
00087
00176
00183
10064
02024
02027
01025
02042
60008
60011
16017
01005
03009
70021

S Y (S TN

CONNECTING CABLE

Description

Qty. per

ags'y

FPinal assembly
Connecting cable
Plate

Cable clamp 4,8
Cable clamp 6,4
Clamping piece
Plate

Screening cap
Power cable
Connector, % pins
Bracket

Eye cable tag
Slide contact
Interface cable, assy
Connector, 20 pins
Connector, 26 pins
Socket connector
Connecting block
Socket connector
Locking screw
Bush

Pin

Screw, M3x6

Screw, M3x12
Countersunk, screw M3x8
Screw, M4x12

Nut, M3

Nut, M4

Washer, M3

Spring ring
Spring ring

Cable, tape, 48 pole

; Oy

[0
SN O=TMNENMNMRODWMNROMNNOV VDN SR =, =% el b b b A P PY =2 8

X1215
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AB pin

[

AB/AM

AB/CL

7405

To

Driver print-4
Driver print 2
Rack OV,

Rack +5V.
TS6=E

TS6-B

TS6~C

To

CA=1
AS-4

AB=2

To

AS=T

RL3=5

X1215

Signal

Signal

Signal



AS pin

mﬂﬂqmc\mmmm##:&wwww

@

To Signal

TR1=12

Running time meter
A5-2

RL1=-14

AB/AM-4

AS-1

TR1-2

Lock Magnet

RL1-11

AS-4

AB/AM-3

Running time meter
AS=3

RL1-13

RL3=T7

Lock Magnet

AS-6

TR1-12 220V AC,
AS=5

RL1-10

AB/CL-1

AS=8

TR1-4

AS-T

X1215

7405



CA To Signal

1 AB/AM-2
2 Running time meter
CM pin To Signal
1 PA=T NSD¥
6 P4-9 NCD*
7 P4=3 =12V
T :—IU"'— CM-H
8 Ph=4 +12V
8 L[Il-; CM=~J
10 Primary meander-2 NPMC
A P4-8 PSD¥
F P4-10 PCD*
H +—U|—‘ CM-T7
J P4-12 Ground
J ;|U+_ CM-8
X Earth screw Ground
I Primary meander-1 PPMC
FI11 To Signal
'-.l-" Mains Connector '-'l_—' Earth
2 Mains Connector-1 220V AC,
4 Mains Connector=2 220V AC. Return

7405 X1215 ~9-5



9-6

Iy

JC pin

To

TR1=-1

SW1=N0

BW1=NC

X1215.

Signal

Signal

Eﬁ*
1247
RTO ¥

RTOG *

7405



JF pin

11
12
13
14
15
16
L
18
19
20

7405

§2-1
52-2
52-3
S2-4
Il=A
11-B
L5-A
L5-B
L4-A
L4~B
L3-A
L3-B
L2~A

L2-B

Signal

SBU *
SBUG %
SBD ¥

SBDG *

WPBU *
WPBUR ¥
WPRD *
WPBDG*
START *
+12V
TS *
+12V
TRG *
+127
TRI *
+12V
WPI*

+12V

X1215

O



JI pin

(AT e R .

10

JS pin

| &

L1

oy 1 B W

To

Index Unit O
Index Unit +5V
Index Unit O
Index Unit Out
Index Unit =6V

Index Unit +12V

To

RL2~-1
RL1=7
RL3-1
RL3-4
RL1-1

RL2=7

To

JC=1

JC=2

To

JF-11

JF=12

X1215

Signal

Ground
+5V
OPZR*
0Pz *
-6V

+12V

Signal
+24V
CME ¥

+24V

+24V

Signal

CL*

+24V

Signal

START ¥

+12V

7405



7405

L2

To

JF=19

JF-20

To

JF=-17

JF=-18

To

JP=15

JP-16

JP=13

JF=-14

X1215

Signal

WPI *

+12V
Signal

URI %

+12V

Signal

EXC *

+12V

Signal

TUNsS *

+12V



9=10

PA pin

@ == O W B W

(@ I Xe]

12
13
14
15
16
17
18
19
20

PB pin

To

P8-1
P8-2
P83

P84

P8-7
P8-8

P8~9

P8-10
P8-11
P8=-12
P8-1%
P8=14
P8=-15
P8-16
P8-17
P8-18
P8~19

P8=20

To

P3-7
P3-8

X1215

Signal

RD1%*
Ground
RD2*

Ground

RC*
Ground
+12V
-12v
THC *
THF %
THOXK
THF*
PLSL¥
ERC*
WRC1¥
WRC2%
+5V

Ground

Signal

IC1*

IC2%

7405



7405

PC pin

Lo S

PD pin

\S]

LA

PE pin

To Signal
P3-1 T *
P3=2 +24V
P3~3 RTOX
P3-4 RTOG¥

To Signal
P3=11 BIRA*
P3-12 BIRG*
P3=13 BIRN*
P3-14 BIRG¥
To Signal
P3-9 Tk
P3-10 IF2%

X1215

9-11



PF pin

10
11
12
13
14
15
16
17
18

19

20

To

P2~1
P2=2

P23

Po-4

P2=7

P2-8
P29

P2-10
P2-11
P2-12
P2-13%
P2-14
P2-15
P2-16
P2-17
P2-18
P2-19

P2-20

Signal

SBU *
SBUG%
SBD *

SBDG *

WPBU*
WPBUG*
WPBD *
WPBDG *
START *
+12V
TNS *
+12V
EXC X
+12V
DRI *
+12V
WPT %

+12V

X1215

7405



7405

PI pin

= v B~ W

11
12
13
14
15
16
17
18
20
21
22
23
24
25
26
27
28
29
30

To

P7=15
P7-3
P7-1
P7-16
P7-4
P7=2
P7-19
P7-7
P7=5
P7-=20
P7-8
P76
P7=13%
PP
P79
P7=14
P7=12
P7-10
P7=-17
P6=3
P61
P7=-18
P6=4
P6=2
P69
P6=T
P6=5

X1215

Signal

RDDA *
TR *
TSA2*(UsSA)
Ground
Ground
Ground
WRDAX
CS *
HS *
Ground
Ground
Ground
Res
ﬁ§I§* (option)
CTs %
Ground
Ground
Ground
Res
SPCk
TPC*
Ground
Ground
Ground
ATk
CoN*

SPF¥

9-13



9-14

PI pin

31
32
23
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
05
54
55
56
BT

To

P6-10
P6-8

P6-6

P6-15
P6-13
P6-11
P6-16

P6=-14 -

P6-12
P5=1
P6=19
P6-17
P5-2
P6=20
P6-18
P5=T
P5-5
Phw=3
P5=8
P5-6
P5-4
P5-13

P5-11

P5=9

P5-14
P5-12

P5-10

X1215

Signal

Ground
Ground

Ground

USA1* (RERR)

TIPF*

TSL*
Ground
Ground
Ground
(AB0%)

+5V

+5V

Ground
Ground
Ground
AB2k(AB3*)
ABT% (AB2%)
ABOX(AB7%)
Ground
Ground
Ground
AB5*(4B6*)
ABx(AB5¥)
AB3®(ABJ*)
Ground
Ground

Ground

7405



PI pin

58
39
60
62
63
64
65
66
70
71
T2
76

PN pin

(oA T 1 B W )

7405

To

P5-19
P5~17
P5-15
P5-20
P5-18
P5-16
P5-23
P5-21
P5-24
P5-22
P5-25

P5=26

To

P3-15
P3-16
P3-17
P3-18
P3-19
P3-20

Signal

sUS
ABT¥*(ABE¥)
ABG*(ABT%)
Ground
Ground
Ground
Res

Res
Ground
Ground
Res

Ground

Signal

TWon¥
DWSAG#*
Dwon %
DWSNG*
Spare

Spare

X1215 9=15



9-16

PS pin

(A NG B R S

To

P1-1
P1-2
P1-3
P1-4
P1-7
P1-8

X1215

Signal

PMD %
+24V
TiiE *
+24V

PME %

+24V

7405



PV pin

10
11
12
73
14
15
16
17
18
19
20

7405

To

TS8-B
TR1=-3
TS8=C
TR1-4
TS8~E
Rack +12V
TS7-B
TS7=-H
Ts7-C
Rack +24V
TR1-9
TR1-10
T59-~B
T89=E
TS9-C
Rack =12V
TR1=13%
TR1=14
TR1=T7

TR1-8

X1215

Signal

+12V

+24V

=12V



9-18

PZ pin

(e =

-1

To

P4=20
P4-19
P4-18
P4=1T7
P4-16
P4-15

X1215

Signal

Ground
+5V
opzr*
0PZ %
-6V

+12V

7405



P1 pin To Signal

1 PS-1 Pk

2 P5=2 +24V

3 PS=3 CME *

4 PS-4 +24V

5

6

7 PS=5 PME *

PS=6 +24V

9 TR1=11 Ground
10 TR1=11 Ground
11 Dvr, Print-=8 =35V
12 Dvr., Print-5 +35V
13 TR1=12 25V eff,
14 TR1=11 25V eff., ground,
15 Dvr, Print-15 DEB*
16 Dvr, Print-3 DEBR%
17 Dvr. Print-14 VPC*k
18 Dvr., Print-10 CPXk
19 TS1-B DNC%

20 TS3-B DPCX

7405 X1215 9-19



P2 pin

A

-~

10
11
12
13
14
15
16
17
18
19
20

9-20

To
PF=1
Pp-2
PF=3
PF-4
PP-5
PF-6
PP-T7
PF-8
PF=9
PF-10
PF=11
PF-12
PF-13
PF=14
PF-15

PF=16

PP-1T7

PF-18
PF-19

PF=20

Signal

SBUX
SBUG
SBD*

SBDG Xk

WPBU %
WPBUG%
WPBD %
WPBDG*
START K
+12V
UNS*
+12V
BXG *
+12V
DRI *
+12V
WPT *

+12V

X1215

7405



7405

P53 pin

(o0 W L - R 1

-3

11
12
13
14
15
16
17
18
g
20

To

PC-1
PC-2
PC-3
PC-4
PC-5
PC-6
PB-1
PB-2
PE-1
PE-2
PD-1
PD-2
PD-3
PD~4

PN=1

PN-3
PN-4
PN-5

PN=-6

X1215

Signal

+24V
RTO*

RTOG*

IC1%
TC2%
IFi%
IF2%
FIRAK
BIRG*
BIRN*k
BIRG *
Tich *
DWSAG*
Doy *

DWSNG *

9~21



P4 pin To Signal

1 50-2 PSTD%

2 S0-1 NSTD*

3 CM-7 _ CM-H -12V

4 M-8 CM~J +12V

5

6

7. CM-1 NSD*

8 CM=A PSDk
9 CM-6 NCD*
10 CM-F PCD*
11 SW5=NO RETA %
12 CM=J Ground
13 SW5-NC RETN *
14 SW5-C Ground
15 PZ-8 +12V
16 PZ-7 -6V
17 PZ=6 OPZ %
18 PZ~5 OPZR*
19 PZ~4 +5V
20 PZ=3 Ground

9-22 X1215 7405



P5 pin To Signal

1 PI-40 (ABO¥)
2 PI-43% Ground
3 PI-48 150% (TB7*)
4 PI-51 Ground
5 PI~47 ABT* (AB2¥)
6 PI-50 Ground
7 PI-46 4B2¥ (AB3¥)
PI-49 Ground
9 PI-54 AB3% (AB4*)
10 PI=57 Ground
11 PI-53 ABI* (AB5*)
12 PI-56 Ground
13 PI-52 AB5* (ABG6X)
14 PI-55 Ground
15 PT-60 AB6* (a37%)
16 PI-64 — Ground
19 PI-59 ABT* (aBB¥)
18 PI-63 Ground
19 PI-58 SUS *
20 PI-62 Ground
21 PI-66 RES
22 PI-T1 Ground
23 PI-65 RES
24 PI=T0 Ground
25 PI-T73 RES
26 PI-76 Ground

7405 X1215 =23



P6 pin

(2 RS R Y.

10
11
12
13
14
15
16
17
18
19
20

9-24

To

PI-24
PI-27
PI-23
PI-26
PI-30
PI-33
PI-29
PI-32
PI-28
PI-31
PI-36
PI-359
PI=35
PI-38
PI-34
PI=37
PI-42
PI-45
PI-41

PI-44

Signal

TpC ¥
Ground
SR
Ground
Spr
Ground
CON
Ground

AT

Ground
TSL*
Ground
Ter *
Ground
TUSA1*(RERR)
Ground

+5V

Ground

+5V

Ground

X1215

7405



P7 pin To Signal

1 PI-3 TsA2¥* (USA)
2 PI=7 Ground
3 Pl=2 TR ¥
4 PI-5 . Ground
5 PI-11 - HS
6 PI-14 Ground
PI-10 s ¥
PI-13 Ground
9 PI-17 crs ¥
10 PI-21 Ground
11 PI-16 TSA3* (Option)
12 PI-20 Ground
13 PI-15 RES
14 PI-18 ‘ Ground
15 B RDDA X
16 PI-4 Ground
17 PI~22 RES
18 PI=25 Ground
19 PI-8 : WRDL *
20 PI-12 Ground

7405 X1215 9-25



9=26

P8 pin

(oA MR O 1 B R |

-

10
11
12
13
14
15
16
17
18
19
20

RM

To Signal

PA-1 RD1
PA=2 Ground
PA-3 RD2
PA=4 Ground
PA=5
PA=6
PA-T RC
PA-8 Ground
PA=9 +12V
PA=10 =12V
PA-11 THC
PA=12 UHF
PA-13 | THC
PA=14 THF
PA=15 ' PLSL
PA=16 ERC
PA-1T WRC
PA=18 WRC2
PA-19 +5V
PA=20 Ground
To Signal
TR1=1
TR1=12

Driver print-1

Driver print-6

X215

7405



7405

RF2

RL1 pin

11
13
14

To Signal

TR1=5
TR1-6
Driver print-2

Driver print-4

To Signal

TR1~4
TR1-5
RL2-10

RL2-13

J8=5 PME ¥
RL2-6

RL2-5

JS=2 +24V
AS-T

AS-3

AS-5

AS=2

X1215

To Signal

Q=27



9-28

RL2 pin

1

RL3 pin

R8

sW1

NO

NC

NC

NC

3

SN T

To

J5=1
RL1=6
RL1=5
J8=6
RF3 +

RF3 =

To

JS-3
JS-4
AB/CL=2

AS=5

To

Driver print-=14
VC=2

Driver print=3

To

JC=3
JC=4
SW2-NO
SW3=NC

Ground

X1215

Signal

Signal

+24V

Signal

3]
(=]
o

RTOG

7405



sW2 To Signal

NO SW1-NC
C Ground
SW3 To Signal
NC SW1=NC
C Ground
SWH To Signal
NO PA=11 RETA
—_
NC P4-1% RETN
C PA-14 Ground
80 To Signal
1 P4=2 NsTD *
2 P4-1 psTD*
51 pin To Signal
1 JF-1 SBU *
2 JF=2 spuc™
B
3 JF-3 SBD
4 JP-4 sBDGH
A TR1=11 220V AC.

1405 X215 9-29



52 pin To Signal

1 JF-7 WPBU g

2 JF-8 wpBUR ®
3 JF-9 WPED
4 JF-10 | wpBpe X

9-30 X1215 7405



7405

TR1 pin

o S S - T - G

-3

11
11
11
11
11
12
12
12
12
13
14

To

RF1=AC
=2
Driver print-=3
TR1=11
AS=3
PV-2
PV-4
AS-8
RF3
RF3
RF2-AC
RF2-AC -
PV=-19
PV=-20
PV-11
PV-12
P1-9
P1-10
P1=14
TR1=-2
81=11
P1=13
AS~1
AS-6
RF1-AC
PV=17

PV-18

X1215

Signal

AC

40V AC

220V AC

25V eff,

220V AC

=



Ts1

9-32

To

P1-19
TS2-B
Driver print-=10
T52=C

Driver print-=9

To

T81-B
T81=C

Driver print=7

To

T83=-B
T83=C

Driver print=11

To

P1=20
TS4~B
Driver print-5
TS4-C

Driver print=13

X1215

Signal

DNC

ap ¥

Signal

DNC

cp¥

Signal

Signal

DPC

7405



TS6

7405

To

AB-6
AB=-T

AB=5

To

V-7
PV-9

PV-8

To

PV-1
PV-3

PV-5

To

PV-13
PV-15

PV-14

To

Driver print-12

R8-1

X1215

Signal

Signal

Signal

Signal

Signal

cp ¥

ypc *

9~35



Barth Screw

Index Unit

+5V
+12V
-6V

Out

Lock Magnet

Mains
Connector

9~34

To

CM-K
AB/AM

AB/CL

TR1 Screen

To
JI-5
JI-3
JI-4
JI-8
IT7

JI-6

To

AS-3

AS=5

To

FL1

4['.

FL1=2

FL1-4

X1215

Signal

opzR¥

Ground

+5 volts DC,

+12 volts DC,
-6 volts DC.

opzX

Signal

Signal

Earth
220V AC.

220V AC, Return

7405



7405

Primary
Meander

Rack

ov
+5V
=12V
+12V

+24V

Running
Time
Meter

To

CM-L

CM=10

To

AB-3
AB-4
PV-16
PV-6

PV-10

To

AS=1
AS-4

CA=2

X1215

Signal

PPMC

NPMC

Signal

Ground

+5 volts DC

-12 volts DC
+12 volts DC

+24 volts DC

Signal

Q=30
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interface G
connect r !
cable
f g |
guide ou
cabinet
strip 800 mm
coax ___— |
cables : 1
P{),We:r/
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BraR CDD
720 mm
— = a
580 mm
Figure 10=1 SPACE ALLOCATION

power
cable

gtrip

I

drawer
glide

flat cable

P

’ coax cable -
.4//

Figure 10=2 CABLE CONNECTIONS
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INSTALLATION

1o

SPACE LOCATION (figure 10-1)

One CDD mounted in a rack requires a floor area of approximately
600 x 800 mm, when the CDD is mounted on drawing slides an
additional 750 mm service area to the front and 650 mm to the rear

of

1.2

1-
2e
Se
4e

De
64

Te

Be

1-5

the unit should be provided.

MOUNTING IN THE RACK

Pull out the drawer slides,.

Lift the unit on to the four bolts mounted on the drawer slides.
Fasten the unit with four nuts (6 mm).

Remove the interface connector from the dummy plate.

Fasten the interface cable guide provided to the left drawer slide.
Fagten the interface connector to the cable guide.

Fagten the interface cable and power cable to the cable guide with
the gtrip provided,

Remove the dummy interface cable guide.

INTERFACE CONNECTIONS  (figure 10-2)

Jackscrews on the interface connection cable must be gradually
tightened with a screwdriver or damage may result.

1, Refer to the figures % and 4, and install the interface cable.

2e

7405

Connect the cable between CU and the device,
This cable is put in the connector on the right side, viewed from
the rear of the rack, :

Interface cable and power cable must be fastened as shown in
figure 10=~2,

X1215 10 = 3



Ted POWER CONNECTIONS

The power cable for the CDD originates at the rear of the unit,.
(Hirchmann connector),

1) Connect the 1 phasge 220 V power cable at the connector on the
rear of the unit,

2) Fasten this cable to left post of the rack, viewed from the rear
(see fige 4)

3) Connect the power cable to the terminal block (220 V) located at
the bottom of the CU rack, '

4) Don't connect the shield of the power cable to any point on the
rack, '

rear view of
the cabinet

grounq///
gtrap

fastened
to the - >
frame

\\\terminal block

Fig 10-4

10-4 X1215 7405



Twh GROUND CONNECTIONS Figure 10-4

1, Connect the unit at the rear side with a ground strap to the rack
or the frame, The length of the strap is about 100 cm,

y e INPUT POWER REQUIREMENTS

The CDD requires an input source capable of supplying 220 V + 10%,
- 15%, 50 Hz + 1%.

Primary 220 V AC 1 phase
VA cos 0,7 to 0,8 Eoperating)
VA cos 0,7 to 0,8 (pack motor off)
2,64/phase surge current
Heat dissipation 500 Watt,

7405 X1215 10-5



2.

CHECK OUT AND START UP PROCEDULRE

This procedure should be used to make the first power application to the
C.D.D. The procedure assumes that the preceding procedures and require-
ments of this section have been performed and satisfied.

Instructions are given for the C.D.D. only.

1-

4.
S%

10,

14

13:-

10~6

Remove the four crosshead screws of the rear cover, remove the two
crosshead screws of the front cover and disconnect the transport
lock string of the carriage.

Check that all plugs and logic cards are firmly seated in their
connectors.,

Check that all heads in retracted position are retired by the head
loading cam block.

Wote the count of the elapsed time meter,

Make sure that the power cable is connected to the correct external
power source, see installation 1.6,

If the external AC power to the device is protected by a main switch,
set the mainpower switch to ON, Turn on the C.D.D. The power on
switch is located on the rear of the unit.

Place a cartridge on the spindle, start and stop immediately.

Repeat step T about 5 times, so that the cleaning cycle will run a
few times.

When the disk pack has achieved operational speed the brushes are
returned to a position clear of the disk pack. The voice coil system
drives the carriage to load the Read/Write heads. When the heads are
loaded, on the operators panel, the unit ready (UR) indicator lights
and the heads stay at CYL. 000,

With the mainpower OFF, install a CE disk pack. Remove the WC (1424)
card and replace with the CE write disable card. Switch on the main-
power, start pack motor and when the heads are loaded wait about 2
hours and precede as described in volume VII, chapter 3.6 of the ma-
nual,

Stop spindle motor.

Switch off the mainpower.,

Fasgten the front and rear cover,

X1215 1407
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1 GENERAT

During uncrating; care must be taken so that tools being used do not
inflict damage to any assembly., As a CDD is uncrated, inspect it for
poseible shipping damage.

A1l claims resulting from thie type of damage should be promptly filed
with the carrier involved, ' _ '
If a claim is filed for damages, save the original crating materials,
Most crating materials will be re-usable if reasonable care is taken
in uncrating,

Uncrate and inspect the CDD as outlined in the following chapters.

Let the uncrated unit acclimate in the computerrocom for 2 hours

before operating,.
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2 MACHINE HANDLING

The CDD is transported on a wooden pallet designed for handling by a
fork-1ift truck, The fork width must be set to at least 75 cm when
ingerted from the side,

It is important that the mechanical shocks be kept to a minimum
during transport.
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Polypropylane strap

i ;i{ ;: ;Pl.let

Fig 11-1 UNIT STORAGE
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PACKING AND UNPACKING

3¢ PACKING (fig 11-1)

Remove the 4 crosshead screws of the rear cover and the 2 cross-
head screws of the front cover.

Put the plasfic cover on the palet over the 4 bolts,
Lift the unit on the palet.

Fasten the unit with 4 nute, (E)

Fasten the front and rear cover,

Cloge the plastic cover with adhesive tape.

Put over the cardboard sleeve, (D)

Put over the cardboard box. (4)

Put in the cardboard on each corner. (B)

Put on the cardboard cover. (C)

Close the cardboard box,

Pass the polypropylane straps under the top surface of the

pallet, Pags the straps over the box top and bring the ends of each
strap together (see also unpacking).

T2 UNPACKING (fig 11-1)

74

Remove the two polypropyl straps
gecuring the protective covers.

Remove the corrugated cardboard box (A) by lifting it.

The corrugated cardboards (B) on each corner are released,
so remove them,

05 X1215 11=5



4. Remove the second corrugated cardboard cover (C) by lifting it.,
5« Remove the corrugated'cardboard sleeve (D).
‘6. Open the plastic cover.

Tﬁ Remove the-4 crosshead screws of the rear cover and the 2
crogghiead screws of the front covers

Be Remove'both covers,

9, Remove 4 fastening nuts (E) at both sides and the 2 hex screws
(F) at the rear of the unit with which the unit is fixed on the
pallet, .

10, Lift the unit from the pallet and insert carefully in the rack.

Note: It is possible to re-use the packing materials for trans-
portation, in which case they need a dry storage area.

196 X1215 4,99
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