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Pig. 1-1 CARTRIDGE DISC DRIVE UNIT
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INTRODUCTION

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

The X 1215 CDD ie 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 CDD is to provide for the storage of data in a form which allows easy retrieval of
these data when required. These reguirements are satisfied by the use of disca which are
provided with a magnetic coating.

The X1215 CDD 'is equipped with two independent discs, one of which is permanently mounted in
the unit, the mecond disc is a lop loading, operator interchangeable disc cartridge, on which
can be writlen 204 data per side tracks at a nominal speed of 2400 r.p.m.

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

To allow the complete disc surfaces to be used the dises are made to rotate and the magnetic
heads are attached to a peositioning mechanism which can move in and out accross the disc
surfaces. The disc 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 il is possible to use more than one CDD on one Control Unit a Unit Seleet line is used to
indicate which CDD is being addressed.

C.U.

CDD CDD CDD CDD

7612

Pigure 1-2 STAR CONFPIGURATION
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FIXED DISC AND SINGLE DISC CARTRIDGE (figure 1-3%)
The disc used has a diameber of fourteen inches and is organised in the Following way:

On each surface there are 204 tracks and as both sides of the disc are oxide coated and can

consequently be used, it can be said that a disc has 204 cylinders each containing 2 tracks.
The maximum storage capacity being 50 x 10® bits.

Mounted on the epindle is the index and sector ring which indicates the sectora by slots,
Different types of cartridges can have a different number of slots.

The speed of a rotating disc is 2400 revolutions per minute and an average access time of

%% milliseconds is realised.

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

single disk (cartrigga)

/‘%’ 42'\\\\ \\‘\\\\\\ ‘

fixed disk

/

Figure 1-3 FIXED DISC AND SINGLE CARTRIDGE
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PUNCTIONAL DESCRIPTION

Operation of the Power-—on switch on the rear of the unit activates the power supplies, retracts
the positioner and unlocks after 30 seconds the right clamp to load the cartridge as well as the
positioner lock magnet., If the Start/Stop button is now pressed the disc drive motor starts and
the brushes move in to clean the disc surfaces; when the cleaning cycle is completed the
positioner moves in towards cylinder 000 and the heads are loaded. This im the First Seek and

is used to position the heads on eylinder 000 before sending a Ready signal to the Control Unit,

On a Normal Seek the Control Unit supplies the number of the requived cylinder und the

positioner beging moving towards it. Bach Lime the posibioner pasaco a eylinder the btrack oount
system generates a pulse which ig used to determine whether lLbhe vequired cylinder han beon
reached. .

When the heads are on the seclected cylinder the Control Unit gives a pignal to select one of
the four heads, after this a write or read command is sent to the CDD by the Control Unit.

XMX1418 1-5
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PHYSICAL DESCRIPTICN

L
The Cartridge Disc Drive consists of several main parts: These major items are deceribed in the
following paragraphs. For the several assemblies see figure 1-4 and 1-5.
3.1 © COVERS
A total of three covers are present, two on top and one on the bottom,
All these covers are removable. :
3.2 CARTRIDGE HOLDER
The cartridge helder consists of two parts, namely:
a) A cartridge holder ring which includes two clamps. The right clampe is asscolated with it a
protection unit (solenoid).
b) The firet bottom plate at the centre of the cartridge holder ring is atlachod to the ring
with four screws.
3.3 FIXED DISC
The fixed dlsc is mounted under the cartridge holder bottom plata and located on the spindle.
3.4 SPINDLE
The spindle is coupled to the drive motor via a belt. The spindle incorporates a metel disc with
blades, which, when the spindle is rotating, sucks in external air via two filters. Thie air is
used for cooling purposes and also keeping the discs clean, The spindle is earthed to climinate
gtatic electricity acquired by the movement of the spindle,
5.5 HEAD FOSITIONER ASSEMELY
The positioner mechanism selectively positions the.read/write heads over the data track of any
particular address on the fixed or removable dise. The positioner amsembly contains the following
components: a voice-coll actuator, which moves a carriage: the carriage which supports the heads,
and carriage guides, on which the carriage moves; head loading/unloading cam, which engage the
head arms; and a position transducern,
3.6 SWITCHING UNIT
The switching unit contains a time meter, one fuse, three relays and the Power onfoff awitch,
The relays are: The brush motor relay.
The drive motor relay.
The brake motor relay, used to brake the main drive motor.
3.7 ELECTRONIC ASSEMBLIES
The main electronic assemblies are the power supply and an electronic cage.
The power supply is situated in the rear of the CDD furnishes the operating veltages for all
electronic assemblies, the positioner and the spindle and brush motor. The logics, BervOmelectronic-,
read/write electronics and interfare-clrcultq are mounted together in an electronice cage.
3.8 ELECTRONICS CAGE

7612

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

The read/write card is located againgt the cartridge holder and im placed ae close as possible

to the heads,.

The meander card is screened to prevent o]nchI(a1 tnfvrferontp to other elrceuits, and is
poesitioned on the top of the wagnet house.

Plugs and cabling connect the DOWFI supply, read write card and the meander circult Lo the
eleatronics cage.

X1215/1216 ‘ 1=7
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3.9

3.10

7612

CLEANING MECHANISM

Bach time a cartridge is installed the discs must be cleaned. This is done by a cleaning
mechanism which consigts 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 II.

X1215/1216 1-9



4. TRCHIICAL DATA
4.1 PERFORMANCE CHARACTERISTICS
Details Diec (both discs are the samey
Disc diameter %56 mm (14 inches)
recording surfaces ?
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
dige speed 2400 Tpg. counter clockwlsae
s horage capacity H0 x 107 bits maximum
Details unit
data transfer rate 2.5M bits/s
average access time 33 4 2m sec.
4.2 PHYSICAL CHARACTERISTICS
Width . 480 mm
height 262 mm
depth 797 mm
weight 66 kg approximately
4.3 BELECTRICAL REQUIREMENTS
Maing voltage 240, 220ﬁ. 115, 110 AC gingle phage with earih
~maine frequency 50 Hz; 60 Ha (optional)
power consumption 500 W .
# normally installed. *
4.4 ENVIRONMENTAL REQUIREMENTS
Operating Von-operating
Temperature +16°C to +38°G -1500 to +6500
Thermal shock O,Eoc per minute 19¢ per minute
Relative humidity 8% to 80% 5% to 90% "
Air pressure 1 BAR + 5 to =30% 1 BAR + 5 to 50%
1=10 X1215/1216 7612



5. INTERFACE SIGNALS

Input signals Output signals

pin* gignal . pin* signal
48 A5 0 24 PG

51 Ground 27 Ground
a7 A5 7 35 Tr
50 Ground 36 Ground
46 AB 2 23 STC

49 Ground 26 Ground
54 B3 30 SFF
57 Ground 33 Ground
53 AB 4 29 con

56 Ground 32 Ground
52 AB 5 02 TR

55 Ground 05 Ground
60 AB 6 34 U5 1
64 Ground 37 Ground
59 AB 7 0% TSk 2
63 Ground [0F) Ground
36 3T 28 AT

39 Ground 31 Ground
10 @5 ' 01 TODA
13 Ground 04 Ground
11 HS

14 Ground

17 TTS

2l Eff“"d *pin numbers of the interface plug AMB-T5p.

58 SUSs

67 Ground

08 WRDA

12 Ground

Table 1-1

7612 X1215/1216 : -1
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OPERATORS' PANEL

GENERAL

The controls on the front panel are fail safe, and safety locks are present for protect:on 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/indicators
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 Bxchange - indicator.

d) Pault-indicator.

e) Unit Ready-indicator.

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

BUTTON AND INDICATOR FUNCTIONS

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

Power Indicator When the indicator is 1it it means that the mains supply is
connected to the disc unit., The disc power supplies are
energised. .
Start/Stop Push button/ By pressing the Start/Stop button after the unit is activated
indicator power-on), the unit can be placed in one of two modes.
(momentary Start modes
switch) Cartridge Exchange lamp off, Start/Stop indicator lamp is 1it.
Disc drive motor starts rotating. The cleaning cycle starts.
Stop mode:

3tart/Stop indicator lamp is off. The disa drive motor stops
rotating: finally the cartridge exchange lamp is 1it,

Cartridge Indicator Thisg indicalor is 1it if the cartridge can be replaced or installed.
Exchange
Tault Indicator This indicator is 1it if there is an unsafe condition. When the

indieator is 1lit, it can be extinguished by stopping and
restarting the disc unit.

Ready Indicator This indicator is 1lit if the unit is ready to operate.
(Heads are loaded).

) ) o e

Fig. 2~1 OPERATOR PAHEL

X1215/1216 7612



CARTRIDGE HANDLING

2.
2.1 CARTRIDGE HANDLING AND STORAGE
It is important that the disec ecartridge be properly handled and stored so that the wecorded data
are maintained. A damaged or contaminated cartridge can impair or prevent recovery of data and
can result in damage to the disc drive.
CAUTION
DO NOT ATTEMPT TO INSTALL OR USE A
CARTRIDGE WHICH IS SUSPECTED OF CON-~
TAMINATION OR DAMAGE,

4 disc drive which has been damaged or contaminated due to use of a defective cartridge should not

be operated with other cartridged until the disc drive has been inspected and/or reconditioned by

qualified service personnal,

The following methods will ensure maximum protection of dise cartridges.

1) Cartridges should have the bottom cover In place at all times whon the cartridge is not
ingerted in a disc drive, Do not allow the bottom cover to accumulate dirt or otber debris, -

2) Cartridges oan be stored either horizontally or vertically.

CAUTION
DO NOT PLACE CARTRIDGES IN A STACK
CONTAINING MORE THAW 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 53°F (0.600)_
to 140°F (GOOC) should be avoided for non-operational storage,

5) If a 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,

Use the dustcover when no cartridge is installed.
2.2 LOADING (figures 2-2, 2-3 and ?-4)

To ensure proper operation and data reliability it is necessary that disk cartridges be temperature

stabilized at the same temperature as the disk drive, Disk cartridges should stabilize at the disk

drive ambient temperature for 2 HOURS, :

It is important to note that optimum data reliability can only be obtained when the protective

dust cover is installed on the disk drive, when no cartridge is installed.

a) Wait until the cartridge exchange lamp is 1lit. *

b) Pull the disk drive out of the rack to the first stop position.

¢) Open up the two claumps, ’

d) Remove the dust cover,

e) 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 disc drive, :

f) 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.

g) Place the boltom cover, inverted, on top of the cartridge.

h) Close the two clamps, %

i) Push the disc drive back into the rack.

£ Not by the stand alone model,

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

a} Stop the cartridge disc drive by pressing the Start/Stop button (light goes off).

b) Wait until the Cartridge Exchange light is on, G

¢) Pull the disc drive out of the rack to the first stop position,

d) Open up the ¢luampe,

e) lemove the bottom cover,

f) 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, .

&) Insert the cartridge into its bottom cover and fold the handle back into its recess,

h) Place the dust cover

i) Close the two clamps,.

* No by the stand alone model,

HWote: If the unit 1s not used for some time Start/Stop two or three timee to properly elean

the disc surfaces, withoul loading the heads.
7612 X1215/1216 ' 2=%
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DISC DRIVE HANDLING

B
The handling of the dise drive requires a starting and a stopping procedure.
L STARTING PROCEDURT
a) Switch on the power at the rear of the disc unit. The power and Cartridge Exchange indicators
are 1it other 30 seconds,
b) Both clampe can be opened and the cartridge inserted.
¢) Press the Start/Stop button on the Operators'panel. The Start/Stop indicator becomes 1i%.
d) Wait until the Unit Ready indicator is 1it.
¢) The unit is ready to accept signals from the Control Unit,
3.2 STOPPING PROCEDURE
a) Press the Start/Stop batton on Fhe Operators' pancl. The Start/dtop indicator will be
extingulshed,
b) Wait until the Cartridge Hxchange lamp becomes 1it.
c) If it is necessary to change the cartridge, sce section 2.2 of this volume then follow the
starting procedure, section 3.1 (c¢) onward in this volume.
d) It the unit is required to be switched off, this can be done by means of the switch on the
rear of the dise unit. The associated light will be extinguished.
2=6 X1215/1216
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GENERAL,

This section deals with theory of the CDD block diagrams (figure %-1 and 3-2) are referred to when explaining

the actions during operation..
The relationship between the main blocks of the CDD and the interfacing principles employed for communication

between the Control Unit and the CDD are described in detail.
The functions are described in conjunction with the logic diagrams present in Volume IV,

7612 X1215/1216
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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 (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
oylindor eddress. The signal CTS (Control Select), together with signals AB2, AB5 or AB6 can initiate s seek
action. 8

After the seek is finished, the interface signal CON (on-oylinder) is raided, indicating the heads are
positioned on the selected eylinder,

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 hasg been selected, signal CTS is raised again, together with the interface
lines ABO and AB1, or AB4 to start data processing.

7612 X1215/1216 EEEE 3-5



7612

e G =
! ;
| 1
+ NOD
]uzz_ 4_ ¥3ONTIAD NO
{3 wcmvEw - 1 iz ~~~—~— -0 T T g . ! !
3 4 i 1 i !
“ i i FE] 11 ! A i
i 1
i [ |
| . osa ] Y NIs TS " * '
1 O = ! |
| s = ; ! : i ;
| ] o Il I ? - g
i : = i i 1
i : ION | ; - | |
i i 1 X503 ' s e e D R wd
1 ' ! —
‘ q ﬁ llllllllllll . “ ” di3l
vd 1
h ‘ ' 1 , 10
i 1 1 i “ ]
i 1 ] i '
| i ! i . '
1 1 1 1 1
I 1 I 1 | - i
| I 1 1 1
I 1 A =T e A l
| I 1 1 I
i | ] 1 1
| | |
| 2HY 00F 1 ! !
I J50 1 “ 1 1 i
| 1 ! | I
1 ! |
! " 1 i | !
| roprmpeees (BT TR | -
e st e sannmang J | I
1 |
1 L
| !
I !
| 1
“ [
i '
|
I
| unawtd llmﬂm..-
w1
1 < qois4,
| 1 3
I 1 (Tq ~ -~ T T -7 - 7
| f T I 410 ¢
\ fw ) I ETE] !
sl _ _ 5] [ZE] I : "
= T n ! " s 5
: 1 53 NIvEL 1 &
| 1¥3ANGD 1 [
= R el | oS [
B B Tl i | Ay g s L— L0154 e J :
j— | | | wingd ——e———
. » I ! . =N e
1 ! 229048 ] T
T I ! 30/3VH 2
i 1 b o
I t
! |
1
I

Figure 3-2 POSITION BLOCK DIAGRAM

=1

—
- l
i
=]

X1215/1216

3~6



3, DISK 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 Seleot command is received, the Cylinder Address register is compared with the Cylinder
Register containing the last oylinder address, The result is stored either normally or inverted and =ent 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 logiec and electronica. 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 eurrent is reversed and deceleration of the positioner ensues, following a pre-selected curve.
The mement the count is reached, half a eylinder before the selected cylinder, the positioner is fully
decelerated by a maximum current pulse. The .control of the positioner 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 disk speed.

Other functions of the index and sector pulses are beyond the scope of this manual. All input and output
interface signals (execept the index and sector pulses), signal AT (Attention) and SUS (Set Unsafe) are gated
with the selection signal US (Unit Select).

7612 X1215/1216 3-7
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MAJOR ASSEMBLIES ,

In the description of a normal Power-on and Start cycle a number of main blocks present in the cartridge diek
drive are described.

4.1

4.3,

4.4.

4.5

4.7

7612

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 spindle on wich the cartiidge is placed. The fixed disk is kept in position
at the lower part of the spindle and centre, if properly fixed, while the cartridge is mounted on top of
the gpindle,

Within sixty seconda: of starting the main drive motor the cartridge will be revolving at its'nominal
speed of 2400 rpm.

BRUSH MOTOR

2.5 second8t after the main drive motor is started, a timing signal activates a2 small low speed motor
(about 300 rpm), This motor is geared down so that 3 revolutions of the motor occur during the remaining
20 secondd: whilst four brushes sweep over the four surfaces during the Claining ecyecle.

INDEX/SECTOR TRANSDUCERS

For the fixed diek 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 ie transformed into
logic pulses.

POSITIONER

Providing that the correct speed has been attained by the spindle, the unit starts the first seck 80
that the positioner 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 epeed tranducer
a prime meander circuit and the heads.

By sending a current thmugh the voice coil in one direction, the carriage is moved in that direction.
When reversing the current the carriage movement ie reversed.

SPEED TRANDUCER

The speed tranducer consists of a magnet fixed on the position arm, moving through the centre of a coil
whioh is fastened in the positioner house. ‘

The veltage induced in the coil is directly related to the speed of the positioner arm. This voltage

is used to control the speed.

DISPLACEMENT PICK-UP SYSTEM

For measuring the displacement of the carriage a "meander syetem" is applied.

The meander comsits 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 ¢oils, which are printed, alsc in meander
form., These are called the secwondary 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). Alle tree meander circuits have voltages with a frequency of
300 kHz. The secondary meander voltages become modulated by the movement resulting in, after demodula-

tion, a sine-wave and a cosine wave. These signals are sent to the positioner control and track count

eircuits,

TRACK ZERO INDICATOR

The track zero indicator is an opto- eleotronic device which is mounted on the base plate, When a "flag"
which is mounted on the carriage 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,
x1215/1216 : 39



5,

INTERTACE

Gen

eral

Several Cattridge Disk Drives may be connected to one Control Unit.
Each unit is selected by the interface signal Unit Select (U8), and is connected to the Contrel Unit with an
asymetrical cable, or with a coax-cable (ELOO).
The principe of the interface is the so called "STAR TYPE".

5.1

The "O" logic level shall be between OV and + 0.8V

. LOGIC LEVELS

The "1" 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

5.2

INPUT SIGNALS

"'f".

The interface input sigﬁals of the disk drive unit are:

-

c
d
e

5.2.1

Tnit Select (usL)
Three tagline signals:

Bight Address & Busline
Set Unit Uneafe
Write Data

Unit Select signal

Cylinder select CS
Control select (CTS
Head select HS
(ABO-ABT)
(sus)

(WRDA)

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

5,2,2. Tagline and Addrees Busline

Although in principle data can be written on an arbitrary place of the disk surface, the data normally
written on fictive concentric circles namend tracks.

The pitch of these tracks is determined by the meander system.
The CDD has a maximum of 204 tracks per disk surface. (408 for the X1216)
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 show how the various combinations of tagline signals and address & busline signals are

interpreted by the disk drive

unit

Unit Select!

ABO'

AB1!

AB2"

AB3!

L Control Bus Lines

AB4'

AB5!

AB6!

ABT!'

ABB!

Cylinder Select'

Head Select!

Control Select!

Set Unsafe!

Write Data

Tag Lines

Figure 3%-5

I/0 INTERFACE

X1215/1216

Control Unit

Index Cartridge'’

Index Fixed Disk'

Sector Cartridge’

Sector Fixed Disk

On Cylindexr'

Unit Ready'

Unit Unsafe 1°'

. Unit Unsafe 2'

Attention'

Read Data'

7612



Cylinder select Head select Control select
gignal active aignal active gignal active
Add. & Busline ABO active 1 0/1 Write enable
L AB1 u 2 2/3 Read enable
" AB2 M 4 Vot used Seek initiate
n AB3 8 Hot used Reset unsafe
" AB4 M 16 Not used Erase enable
I ABS u 32 Not used Seek initiate
" ABG6 M 64 Vot used Return to zero
I ABT L 128 Not used Not used
f ABB n 256 Mot used Vot used

Figure 3-6 Tag and Control sus Lines

Add. & Busline Add. & Busline Head Select Selected Corresponding
ABO AB1 gignal Read nr. Disk surface
Hot active Not active Active 0 __upper .
= cartridge
Active Not active Active 1 lower
Not active Active Active 2 upper fixed
Active Acotive Active % lower disk

Figure 3-7 Head selection

RemaTk: The combination of Address & Busline signals and the Cylinder Select pignal indicates
the new track to which the haeds should go.

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

Cyl. Select BN ﬁ’

7
Head Select : i L

y/i

Contrel Select L_I 4 1_J
/L
1

¥/l
4

/i
/4

J
L 4

5 B B B
CCC

Pigure 3-8 Seek to eylinder 50

logics,
An example explaine the use of these lines clearly (Fig 3-8)

5.2.3 Set Unit unsafe,.

This command can be given by the Control Unit in case of power failure of the Control Unit.
The CDD turns to the unsafe 2 mode, which means that the heads are retracted and the write electronics are

dipabled so that no damage either to Disk Drive Unit or data can occur.

7612 X1215/1216 5-11



S5:2.4 Write Data

The write data gignal consists of serialivcd data Lo be written on a disk surface,
Fig, %3+9 shows a wrile data signal,

] ||

eclock 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 elock and data pulse - 100 nsec
¢) Duration of a bit ecell - 400 nsec

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

5.3 OUTPUT SLIGHALS

The output interface signals of the disk drive unit are:

a) Index Signal Cartridge irC)
b) Index Signal FPixed Disk IPF)
c) Sector Signal Cartridge SPC)
d) Sector Signal Fixed Disk (SPF)
e) On Cylinder (com)
f) Unit Ready Ult)
g) Unit Unsafe 1 USA1)
h) Unit Unsafe 2 USA2)
i) Attention AT)

j) Read Data RDDA)

5.3,1 Index Pulse Cartridge Pixed Disk.

Once per revolution, an index pulse becomes active at the moment the index glot passes the index and sector

transducer.

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

5,%,2, Sector Pulse Cartridge (Fixed Diak)

Bach time a sector slolt passes the index and sector tranaducer, the beginning of a new sector is signalled.

With the aid of sector pulses a brack can be divided into pieces,
This signal is not gated with the Unit Selecl 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 CDD is ready to operate, that is fo say it

veceive instructions and to tranemit such output signals as are not gated.

This signal becomes active when:

- a cartridge has been inserted,

- the disk has attained a speed of 2400 rpm, nominal,

- when the heads are loaded for the first time, and the drive is completing the firet seek.
. The signal is deactivated when the operator stops the driver.

5.5.4 On Cylinder

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

L Unit unSAfe 1

This signal becomes active when the positioner drifte away from the correct track position.
' the unsafe 1 procedure is entered and the following serieés of aclions are carried oub:

- write protection is set,

- the heada are returned to track 000,

-~ the unsafe 1 signal is s#et,

- when the heads are at track 000 an Attention signal is sent,

is ready to

finished. The

In this situation

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

{optional).

3.2 X1215/1216
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5.%3.6  Unit UnSafe 2

When the Unit unsafe 2 signal becomes active it indicates that an uneafe procedure has been carried out as
result of one or more of the following conditions occuring in the CDD:
there is write current but no erase current,
~there is erase current but no write current,
there is write and/or erase enable when the heads are not on eylinder,
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,
the heads pass the minus 001 track position, traveling in the retracting direction, without the CDD stop-
ping,
the speed of rotation of the disk is incorrect,
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 tco long,
. ¢, mains power is not present,
dy D.C, voltages + 12V, - 12V and + 5V are not present,
e, the Set Unsafe signal is active,

O NN AN N =

The above listed conditions cause the Set Unsafe 2 procedure to be entered if they peraist for a period in
excess of the following times:

conditions 1 and 2: 60 uaec

all other conditions: /uaec.
The unsafe 2 procedure involves, ln the sequence given, the actions shown below:
~ the Unsafe 1 eignal 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 signal may be reset only by stopping and restarting the Disk Drive Unit.

54547 ATtention.

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

1. When a seek operation has been completed, including a seek to ZET0,
2. when the Unpafe 1 signal is activated,
3. when the Unsafe 2 signal is activated.

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

- a geek command is given,

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

» an unsafe 2 condition exists.

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

5.3.8 Read Dita

The Head 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 serialised bits.

7612 X1215/1216 ' 313



6. PRINCIPLES OF OPERATION.

6.1 SERVO SYSTEM

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

1, the voice-coil.

2. The Power Amplifier {PA).
3, The Servo Electroniec

4. the meanders

5. the gpeed lransducer

"6, the track zmero indicator
7. the logic control

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

1. The speed servo loop.
Ig active during a seek and moves the heads in the neighbourhoed of the end poeition resulting in a low
the end position resulting in a low final speed.

2. The position servo loop.
Is active when the heads are naer the desired cylinder to locate and maintain them in this position.

6.2 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 tc 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 ie
needed.

The veloecity curve is as follows.

Velooity.
o Time.

Figure 3-10

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 voiece coil, A alight increase in the random access time results from this
measure.

Top

Velocity

64

Time

Figure 3-11

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

3-14 X1215/1216 7612



6.3 MEANDER SYSTEM

The meander system consists of two printed cards (figure 3-12)

1, Primary, which is mounted on the carrige and c¢ ntaine one coil in a meander form.
2. Becondary, fixed on the bape 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 0.08 mm, The
primary meander is fed with a 300 khz, sine wave voltage. In the secondary A and B meanders the inducced
sine wave is amplitude modulated. The amplitude on the position of the primary with respect to the secondary
meander,

Througheout, the amplitude depends on the cylinder positioning. The output voltages are demodulated into the
gignals sin X and cos X on the meander card.

Figure 3-12

6.4 VOICE-COIL SYSTEM

The required acceleration ‘and decelaration forces are generated with a voice-coil system. The voice-coil is
mounted on the carriage and is rectangular in form.

The short voice~coil can move in a long magnetic field.

Depending on the direction of the current through the voice-coil it is accelerated or decelerated.

The current through the voice-coil is debtermined by the Power Amplifier by means of a feedback system.
The Power Amplifier consists of two parts:
;The Power Amplifier card which is mounted in the electronic cage.
b)A power stage, driven by the Power Amplifier card 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 obtaine its input from form card SE.

6.5 SERVO OPERATIONS

To generate a required epeed.

The number of cylinders which have to be passed during a seek is stored in the Difference Counter, DCO-DCT.
During the seek this counter is decremented by one each time a track is paseed, thie is done by the count
pulses derived from the SINX and COSX meander signals.

The 5 least significant bite of the DC counter, DCO - DC4, are connected to a digital / analoque concerter,
which converts the contents of DCO - DC4 into an analoque value. DCO - DC4 are only aoctive if the contents
of DC is less than 32, in other cases the output of DA is set to maximum by the signal

T DA Output

32

Figure 3-13

The D/A conventer output voltage represents the required speed of the positioner ae a function of the
position., (When the contents of the difference counter is greater than 32 the voltage will be increased by
an extra voltage produced by the signal DE/(MAD).

Figure 3-15 shows that the speed may be high if the distance is far from the final position and, when the
final position im approached the reguired speed decreases. ( V is added to shorten the positioning times
over long distances

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

T612 X1215/1216 . 3-15
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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.

As the servo system im a closed (feedback) system, the serve 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 apeed the current is inverted in the case of a seek of less
than 64 tracks,
In the came of a seek over more than 64 tracks the voice-coil current will be approximately O during
the flat top of part the veloolty curve. Thirty two tracks before the required position the current is
Invorled,

4. The time necessary to invert the voice-coil current is relatively high so, 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,

T+ A short period of maximum deceleration will follow, produced by the signal MAD.

8. When the actual speed is lese than T em/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,

10,.The voltage level indieating the distance from the track centre is proportional to the distance change,
and is fed to the servo system, :

11.The servo system locates the positioner on the track centre. When it is settled within 10 pm, of this
centre after some delay (1.5msec) the "On Cylinder" signal appears.

6.6 POSITION SERVO LOOP

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

Half 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 sets and causes the servo system to
enter the position servo loop. :

In the position serve loop the distance between the momentary position and the track centre is measured
and converted intc a voltage BINX).

This voltage is fed to the power amplifier which, in turn, drives the positioner to the track centre.
Because this would result in an undamped vibration around the track centre a differentiating cirecuit is
added ‘to provide the necessary damping.

Voltage compared
with O volts,.

/

Figure 3-16
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bl ADDITIONAL CONTROL SIGNALS

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

For special seeks (return to zero, reverse to retracted) 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 is a sine wave as a function of the position,signal SINX has to be inverted
if the positioner is loeated on an odd numbered track, In that case the logic signal BPE (Select Positive
Bdge) is inactive, )

6.8 WINDOW FUNCTIONS

The servo electronice issues severul logic signals according to the analogue situation.

These functicns are performed by windows and comparabors.

A window is looking at the absolute value of its' input voltage and delivers a logic signal when the 1nput
voltage exceeds a certain level, called the threshold level.

A comparator only locks at the sign of the input voltage. When the input is positive it del&vers a logic "O"
and when the input is negative it delivers a logic "1".

Window s8ignals are:

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

~ BTP (Analoque signal SINX in window). Threshold levels indicate a displacement of approximately 15 /um.
- OTP (Analoque signal COSX in window), Threshold levels indicate a dimplacement ol approximately 15 /um.

- NMNC (Mechanical on Cylinder). The speed voltage is amplified and applied on a very small window indicating
a speed 1.2 em/sec.
The displacement voltage is applied to small window indicating 10 /um. (approximately).
The outputs of both windows are combined in such a way that MNC is’active when both speed and displacement
‘are in their windows,

6.9 RECORDING PRINCIPLES

The change of the magnetic field in the head from one direction to the other produces the directional field
changes on the wagnetic disk. The current through the coil will never stay wero while writing is taking place,
but is always maximum one way or the other ('non reburn to wero' principle), A binary 'one' is identified

by two pulses in a bit cell period and a binary 'wero' by one pulse during a bit cell period (one megnetic
change on the surface), The frequency for recording a 'zero' is 1.25 Mhu, and for a 'one' it ie 2.5 Mhz,

6,10 WRITE OPERATIONS (Figures 3-17 and 3-18)

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 magnectic coating of the disk is magnetised on that particular place in one or
the other direction, 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 C0S, the signal WR (erte enable) becomes actiwve. By activating
the signals AB4 and CT8, the signal ER (erase enable) becomes active, Because the erase gap is 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,

Thie information, on the interface line, consists of clock pulses and data pulses, which, in the disk 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 3-18,

Pig, 3-27 shows a flow diagram of head selection and write operation,

When writing on tracks 128-203, (256-406), the write current is reduced because of the higher density of
flux reversals on the inner tracks., The logic signal BRWC (reduce write current) activates this reduction,
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6,11 READ OPERATION (Figures 3-17 and 3-18)

The same head coil ie 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-croseings of the
signal correspond with magnetic flux reversals, and peak detection can be adopted. Before phase-shifting the
head signal is amplified %?50 x). After phase-shifting the signal 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) used to sample the incoming pulses
in the following way. '

The oscillator cireuit consists of a frequency doubler, and a rescnant circult 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 ecircuit
used,

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

6.12 READ/WRITE PROTECTION

As 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 ae a check becomes active, the write
channel is blocked, :

The write channel is blocked when

a) There is write current and no erase current during more than 60 /u BeC,

b) There is erase current and no write current during more than 60 /u gec,

¢) More than one head is selected,

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

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

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

7612 X1215/1216 321
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b2 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.

71 POWER ON (Figure 3-19)

By switching the Power button at the rear of the disc-unit, the power-indicator wlll light, the
positioner goes to the retracted position and the power supply becomes active.

When the power supply is sctive, 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 820 and produces the signal MC (Master Clear) which has the function of clearing the unif. It
resets the flip-flop DFF (Direction of Force Forward) and the [lip-flop CIP (Cartridge In Pack)
which resets the flip-flop N8 (Normal Seek), The signal MC sets the flip-flop 8M (Slow Motien) and
the SPE (Select Positive Edge) becomes a '1'. Also, the flip-flop EC (Enable Count) is reset and
the signal MAD (Maximum at DA converter) becomes a '0'. The flip-flop EP (End of Tosition) is reset
by the signal SM which sets the signal 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.

Tu2 START (Figure 3-20)

Two micro—switches ensure that the X1215 cannot be started when a cartridge is not present or when
the cartridge loading sequence has been incorrectly implemented, and to check that the two clamps
are closed.

They are connected in parallel to, effectively, form an OR gate. The logic checks that these
switches are closed before permitting the X1215 to be started.

When one or two of these switehes 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, the micro-switches are closed and signal RTO is active

to remove the block on the start cireuit.

By operation of the Start/Stop button on the Operators' panel, the signal SBP (Start/Stop Button
Presged) becomes a '1', The flip-flop START is set and the signal MC (Master Clear) is removed.

The POC (Power On Clear) signal resel the flip-flop DPM (De-Energise Pack Motor) to start the pack
motor. The signal TCZ0 is removed to allow the Timing Counter (TC) to function by the 50Hz signal,
The Timing Counter is stepped by each c¢lock pulse input. The counter starts with TCO and steps
through TCO8 (2.5 sec.) d

When the Timing Counter reaches stage 8 (TCO8 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 connected on the brush arm, The signal BIRGN (Cleaning Brush In Retracted Wot 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. Each cleaning action operates the
micro-switeh, effecting the signals BIRN and BIRA., When TC1011 is a '1' (after_30 sec.), it sets
the D-type flip-flop BOCC (End of Cleaning Cycle). Some time later the signal BIRA (Brushes in
Retracted position) becomes a '0', The signals BOCC and BIR both being a '1' removes signal CME
which stops the cleaning mobor. When the signal TC1112 (after 60 sec.) becomes 'C', the signal
ESSC (Bnd of Start/Stop Cycle) becomes a '1' and the D-type flip-flop PEXC (Preparation Exchange

of Cartridge) is reset and signal PEAC sets the flip-flop FNE (First Seek Normal End) and the sig-
nal FSF (Pirst Seek Forward) becomes a '1' which activates the positioning by inhibiting the signal
RET.

The signal FSF sets the flip-flop DFF (Direction Forced Forwards).
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FIRST SEEK (Figure 3-21)

At the end of the start procedure, the flip-flop DFF (Direction Forced Forward) is set and the
positioner moves bowards the disecs. When the heads reach the vieinity of track zero, the signal

0PZ (Optical Zero) becomes a '1'. When the heads are positioned over track zero, the signal AO
(Area Around Even Track) becomes a '1' and the signal TRZ (Track Zero) im a '1', The heads continue
to move and the signal AO becomes a '0', making signal TRZ a '0'. The signal OPZ becomes a '0'
becanse the heads have moved away from track zero. When the heads reach track 1%, the signal A0
hecomez a '1' and when track 2?4 is passed, the signal becomes a '0'. With signals A0 and OPZ both
0! th signal NS (Normal 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
DFFP, The heads start moving in the opposite direction and the signal OPZ becomes a '1' again. Also,
signal AD becomes a '1' when the heads reach track %4 and makes signal TRZ a '1'., Because the signal
WS is still a '1' and the signal TCZ% (Track Centre Zero) is a '1' and the flip-flop DFF is mset
again. The rest of the seek is discussed in the Position Mode description in this volume.

MORMAL SEEK (Figuve 3-22)

The inlevrface signale ABO through ABT i1l a counter with the contente of the new addreass, Thie
address with the old address which ig present 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 ineide the paek. 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 positioner starts moving, the counter receives a DCP (Decrement Pulse) 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 DEQ (Deerement 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, together with the signal
¢TS$ (Control Select Command), This signal AB2 makes signal NSP a '1' (Normal Seek Preparation). The
leading edge of signal CTS produces signal IS (Initiate a Seek) to reset flip-flop EP (End of
Position). The signal PS becomes a '0' (Positioning Servo) which indicates that the positioner is
now in the Velocity mede. Also, during the CTS pulse, the signal INS (Initiaﬁg_a Hormal Seek)
becomes a '1' and this will sel the flip-flop EC (Enable Count). The signal MAD (Maximum at DA
conterter) is either a '0' or & '1', depending on the output of the synchronous up/down counter.
When the output of the counter is less than 32 (the positioner has to move less than 32 tracks),
the signal MAD is 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 positioner accelerates or moves at maximum speed. The moment that signal MAD
becomes '1', the speed reduces and is dependent on the signals DCO through DC4_(the 5 least
gignificant bits of the outputs of the up/down counter), together with signal DCEE. 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 BC either
sets or resets the flip-flop DFF which depends on the state of the flip-flop DFF when triggered.
The slgnal MAD becomes a 'Q'.

The rest of the seek is described in the Position Mode seciion in this volume,
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TRACK COUNT OPERATION (Figure %-23%)

itioner moves over the tracks the meander produces the signals, COSX SINX, OTP (0dd
ggzgktgﬁl§2§l:;gnA0 (Area around even track). Also the signals SINX ETP, (Even Track Pulse) ani
A12 are produced. The flip-flop TC producesti DCPI(Deiremegt gulae). Thege DCP pulses decremen

: up/down counter each time e pulse is raised. )
;?zvgggzé igebgzsiiioner has not reached the selected track the up/down counter recelvesng"DCPd
pulse for every track. Also, the output sigmal DEO (Differenc? ?ounter Equals One) is a . an
the flip-flop EC (Enable Count) stays set, The moment the positioner reachgs the sele?ted r:ck
the signal DEO becomes a "1" and, on the leading edge of the DCP.pglse, flip-flop EC 1a"rsse !
The flip-flop BP (End of Position) is set and the mignal PS (Position Servo) becomes a "M,

PLACE POSITIONING (Pigure 3-24)

Due to the signal MAD (Maximum At DA Converter) beipg.active fpr a sharf dgration, :hi siezd oiuthe
arm will decrease and when the speed decreases sufficiently, it comes within a p?eaue gc Ed ;a e
(window); a tachometer monitors the speed. The output of the t§chometer WSIW (glntog piz Ei o
Window) produces signal SIW (Speed In Window). When the spee? is at the pre-si ecle s{gw e,d Pgn
SIW becomes logical '1' and sets the flip-flop EP (Bnd of Posx#ioning). 'The 8 gni BP itiani
(Place Positioning Servc) becomes a '1' to change the contrel from Velocity Mode to Positioning
ﬁﬁg:ﬁer window signal MNC (Mechanical on Cylinder), together with signal EP are used to produce
;igniiefggét WOC (Wait -on On Cylinder) is used to delgy (becavse of mechanica} transients) the
control cirenit which indicates that the head has arr}ved at th? selected cyllnd?:; 4 sl .

Wwhen the delay has exbired, the signal PONC (Preparation On Cylinder) h?c?mes aS (Sin ilfpa )

CON becomes a '1'. Also, signal TCZ0 (Reset Timing Counter) becomes a '0' and SM ow Motion

is reset,

POSITIONING MODE (Figure 3-25)

Depending on the least significant bit of the addrvess bus lines (ABO) selection of an even
or odd track is realised, Signal SPE (Selection of a Positive Bdge) determines whether the
poeitive-going or negative-going edge of the received sine-wave slgnal is used., If the
signal SPE 18 a loglecal "!" no inversion of the sine-wave signal ie needed.

The sum of position signal (SINX) and differentiated position signal is supplied to an
electronic swtich circuit, One switch im open when signal PS (Positioning Sexvo System)

is a logic "I" (Positioning Mode), If the switech is olosed (PS = "0") the other is opened
(Velocity Mode) and the signal DMR (Difference between Momentary and Required speed)controls
the pesitioning 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 differventiator, eleetronic switch and operational
amplifier refer to Volume 5,
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RETURN T0 ZERO SEEK (Figure 3-26)

Upon receipt of the interface signals CTS (Control Select) and AB6 (Return to Zero Seek) the signal
RZC (Return to Zerc Command) becomes a "O" to set the flip-flop SM (Slow Motion). The signal WS
(Normal Seek) is a "1", The signal RZS (Return to Zero Seek) becomes a "1" due to the signals N8
and SM. The signal RZS and signal SR ESlow Reverse to track zero), a result of the signal TRZ
(Track Zero), reset the flip-flop DFF (direction of Force Forward) and the direction of

movement of the positioner is reversc.

Also the signal MAD becomes a "1" when signal EC (Enable Count) becomes a "0", 1If, after some
time, optical zero is detected and later signal AO 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 Bnd of Position flip-flop during a Slow Seek).
The signals REPS_and SM produce signal EPZ0 (End of Position Reset Signal) to reset 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 section 7.6 of this volume,

GO T0 RETRACTED POSITION SEEK (Figure 3%-27)

If 'unit unsafe 2' is made active, a fault condition is signalled (see Table 5.3.6 of this volume).
The fault indicator on the Operator's panel is 1it, 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 NS5 (Normal
Jeek).

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

e¢) Another result of the master clear signal is that the flip-flop DFF is reset. The reset output

moves the pomitioner outwarda. When the arm has 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 (Retractcd Position) which resulte in signal PS being
produced. Signal RP also blocks the input to the power amplifier. The unit uneafe spignal UNS,
produces the interface signal USA2 (Unit Unsafe ?§ and the interface signal AT (Attention).

X1215/1216 ' 3-29
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WRITING (Figure %-28)

Before writing can be initiated, one of the heads must be selected (signals H3, ABO and AB1, see
figure 3-27). :

The interface lines CTS (Contrdl Seleect), ABO (Write Enable) and AB4 (Erage Enable) are preparation
signals for signals WR (Write Enable) and BR (Hrase Enable), From the Control Unit the selection
signals are received (erase cnable signal must come within 70 ,us after the write enablo signal),
During this time of 70 us, signal ANER (Analogue Error) is blbcked so that the unit does not react.
The time lapse is necebsary because of the time relationship between the write and erase gaps at
full diee epeed {erase head situated 'behind' the read/write head). If the read enable signal is
present during the writing an electronic ervor is raised (signal ELER). If no fault is detected,
gignals UNS (Unit Unsafe) and RER (Recoverable Error) are not active, and signal BWC (Block Write
Current) is not produced so that a voltage is supplied to the write cirecuit. The current through
the read/write head is controlled because when the bit deneity of the track becomes greater, from
cylinder 127 onwards te eylinder 203, the write current must reduce. This is done by the mignal

RWC (Reduce Write Current) reducing the supply voltage from 17 Volts to 14 Volts.

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

Two checks are incorporated. The I'irst 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 43 mA and 67 mh 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, signal AWER (Analogue Error) is selected,

If the checks are found to be correct (signal ANER is not raised so that signal stays logical Lo
the information is written to the track.

READING (Figure 3-29)

When reading, signals CTS (Control Select) together with AB1 (Read Enable) are required (RE = '0'),
If signal ABO (Write Enable) or 4B4 (Erase Bnable) is also present, a fault condition oceurs. Tf

the write enable mignal WR is not present, the read circuit ie 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 is amplified

to such an extent that the peaks are flattened. Realising that mechanical actions are involved, a
cireuit is incorporated to stabilise the Jjittering pulses received from the head. An oseillator
cireuit of double the highest received frequency (2.5 MHz) im used the sample the incoming pulses

in the following way.

The oscillator circuit consiste of a frequency doubler, a one-shot and a resonant gircuit tuned for
a frequency of approximately 5 MHz., The one-shot, shaping the frequency doubled input pulse,
initiates, via a transistor, the resonant circuit, Bach time the one-shot produces a pulse, the
resonant cireuit is triggered. The output of the oscillator circuit is amplified and mixed with

the input signal; this is called sampling. The sampled pulse has the frequency of the input signal
and the stability of the omeillator circuit used.

A one-ghot with a pulse-width of 100 na, together with a frequency doubler are used to produce

the required interface signal HDDA (Bit Cell configuration).

STOP (figure 3-30)

To stop the unit, the Start/Stop button must be pressed. This action results 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 signal RET becomes a '1' by the micro-swtich and two actions now take place.

The first action results in signal SAR being produced to raise signal UZ40. The pack motor flip-flop
EFM will be reset if the 50 Hz pulse is present, resulting in DPM = '0'. The drive motor will then
stop, If now TC1011 becomes a logical '1' the PEXC flip=flop (Preparation Lxehange Curtridge) will
be set, and now the cartridge can be exchanged,

The second action results in the retracted position signal RP being raised wo that Lhe Power
Amplifier input is blocked keeping the arm in the retracthed position,

X1215/1216 3=31



POWER DISTRTBUTION

3-32

POWER SUPPLY (ligure 4-16)

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

The awitch and the fuse are situated on the rear of the disc unit, the transformer is situated
below the base plate in the rear of the disc unit.

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

The traneformer has been designed in such a way that, when a different mains voltage is required,
the disc unit can be eamsily adapted to this voltage, by changing one connection on the primary
gide of the transiformer,

A temperature safoty has been built into the transformer.

The secondary side of the lransformer delivers six voltages.

ag One voltage is 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 caxd
which is attached toc the rear of the disc drive unit. The necessary series transistors are mounted
on heatsinks which are mounted on the rear of the unit.

e) One voltage ip used to feed the stabilipation circuit of the + % Volts supply.
f) The last voltawe 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
wsed to brake the drive motor for the spindle electrically.

POWER SUPPLY CARD (figure 4-15)

The power supply card carries the following circuits:

a) A +5 Volts supply (protected by a 4A. fuse)

b) A +24 Volts circuit (protected by a 1.2A fuse)
c) A +12 Volte cireuit (protected by a 1A fuse) |
d) A =12 Volts circuit (protected by a 14 fuse)

Bach cireuit is baeically the same, comprising a voltage regulator, transistor controlled by an
integrated circuit.

Fluctuations of the output voltage are sensed, amplified and then fed to the voltage regulator
transistor.

If the output voltage becomes tco low the value of the internal resistor of the regulator
transistor decreases.

If the voltage increases the value of the internal resistor of the regulateor transistor increases,
The voltage drop acrose the transistor alters accordingly, regulating the output voltage.

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

1el GENBRAT

The key to logic refers to the logic circuits on the printed circuit boareds (figure 4-1). The voltage
levels used in the CDD are +5V for a logic "1" and OV for a logie "™ 0.

Fach printed circuit board has a 64 pin female connector on which pin ? ims used for +5V and pins 4, 14,
26, 40, 52 and 64 arve used for logical earth. The logic used in the COD is generally oalled TTL
(Transistor - Transistor Logic) consisting of integrated eircuits.

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
diodes are also sometimes used.

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

10 O O &
MLKJIHBFEDC’BAL_l‘:
3
v 1
U i(] R
1] O1e 20 115
2 pwr  ag 14
3] ] 12 4 113
s D1 sQ 012 2
[ 1= [J10 (] nn
6 [ Ne [ N 10
7] pe sQ e
3
A
4
/ connector \ 83 64
wire wrap side
B
Figure 4-1
1.2 LOGIC SYMBOLE
ADC - SN T400 ‘ NO1 - SN 7405
AD3  ~ BN T413%2 NO2 - BN 7416
AD4 - BN 7410 NO3 - BN 7414
AO6 - BN 7420
AT - BN 7413 0800 - SN 74123
ADB - BN 7430 : . 0801 = SN 74121
A10 - SN 7403
A1 - BN 7438 RECOT - SM 1414
412 - BN 74400
A18 ~ BN 7408 0Q 651 N2
A24 = SN 74401 0Q 652 N2
0Q 653 N1
ALADO - BN 7483
AL4O4 - SN 7482 SN 75452
AMPOT1 - A T23 TBA 2218
AMPO2 - H A TAT1-TBA 221
AMPOS - F ATI0 PA 760

AMPO6 - L AT
AMPOT - Ha 733

CNTOO - SN 74197
CNTO1 - SN 74191

OO - BN 7474
Dot - B 7475
BOROO ~ 8N T486
LATOT - 74279
HOO = 7404

4-2 X1215/1216
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D SIGNAL NAMES
AQ AREA ARCUND EVEN TRACK EOCC .END OF CLEANING CYCLE
Al2 AREA BETWEEN ODD AND EVEN TRACK EP END OF POSITIONING
ABO THR 7 ADDRESS AND CONTROL BUS BITS O THR 7 EPM ENERGISE PACK MOTOR
AM ADDRESS MAREKER LPZ0 RESET EP
ANER ANALOGUE ERROR KPZ1 SET EP
ANOF AWALOGIC OFF-SET EPZD END QF POSITIONING
AQP ARBA AROUND EVEN TRACK PULSE ER ERASE ENABLE
AT ATTENTICN ERC ERASE CURRENT
ERE ERASE ENABLE COMMAND
BIR BRUSH IN RETRACTED ESC END OF STOP CYCLE
BIRA CLEANING BRUSH IN RETRACTED ACTIVE ESSC END OF START/STOP CYCLE
BIRN CLEANING BRUSH IN RETRACTED NOT ACTIVE ETP EVEN TRACK PULSE
BPDA BLOCKADE POSITIONER DRIFTS AWAY EWEC ERASE AHD/DR WRITE COMMALD
BWC BLOCKADE WITH CURRENT EXC BXCHANGE CARTRIDGE
CA CLEANTWNG CYCLE ALLOWED 1IN LRBY GLEK NORMAL END
CAQ THR 7 CYLINDER ADDRESS REGISTER BITS 0 THR 7 I'NEZ 0 HBSEY FNE
CAE CYLINDER ADDRESS REGISTER EXTEWDED TPENZA SET IFNE
CAS CYLINDER ADDRESS SELECT B3R FIRST SEEK
CCEXC CONTROL COMMON BXCHANGE CARTRIDGE
CDF3 CARRY DIFFERENCE BIT 3 HO HEAD REGISTER BIT 0
CDFY CARRY DIFFERENCE BIT 7 H1 HEAD REGISTER BIT 1
CDFE CARRY DIFFERENCE EXTENDED '
CD8 CHECK DISK SPEED
CHE HS HEAD BELECT
CFUD
CID " CARRIAGE IN PACK ICH INDEX CARTRIDGE 1
CL CLAMP LOCK ENERGIZED IC2 INDEX CARTRIDGE 2
CME CLEANING MOTOR ENERGIZED ITt INDEX T'IXED DISK 1
CMEZO RESET CME Ir2 INDEX I'IXED DIBK 2
CMEZ1 SET CME IFX INDEX FIXED DISK
aon 0N CYLINDER INS INITIATE NORMAL SEEK
ConG ON CYLINDER I0 INTEGRATOR OUT
Conx COSINE X MEANDER SIGNAL IPC INDEX PULSE CARTRIDGE
cp CURRENT POSITIONER IPCP INDEX PULSE CARTRIDGE PREPARATION
CRT CYLINDER REGISTER EXTENDED BIT IPF INDEX PULSE I'IXED DISK
CROTHRT CYLTNDER REGISTER BIT O THR 7 IPFP INDEX PULSE FIXED DISK PREPARATION
Cc3 CYLIWDER SELECT COMMAWD IRDC INTERNAL READ CLOCK
CTS CONTROIL SELECT COMMANVD IS INITIATE A SEEK
CUAS ISPC INDEX SECTOR PULSE CARTRIDGE
ISPF INDEX SECTOR PULSE FIXED DISK
DCO THR T DECREMENT COUNTER BITS O THR 7 v INITIAL WAIT
DCOD THR 70 DECREMENT COUNTER BIT O DECREMENTED IWZ1 SET IW
DECREMENT COUNTER BIT 7 DECREMENTED
DCE DECREMENT COUNTER EXTENDED BIT LED
DCEE DECREMENT COUNTER EXTENDED BIT TO LHC LOWER HEAD CARTRIDGE
ELECTRONIC PART LHF LOWER HEAD FIXED DIBK
ner DECREMENT COUNTER PREPARATION
DE DECELERATE MAD MAXIMUM AT DA~CONVERTER
DEB DE-ENERGIZE EMERGENCY BRAKE MC MASTER CLEAR
DEO DECREMENT COUNTER EQUAI ONE MNGC MECHAWICAL ON CYLINDER
DETON ~ DETECT TRACK ONE NEGATIVE MOD MECHANICAL ON CYLINDER DETECT
DETZO EAT DETECT TRACK ONE NEGATIVE PLIP-FLODP
DEZ DECREMENT COUNTER EQUAL ZERO NCD NEGATIVE COSINE X MEANDER SIGNAL
DEZO RESET DECREMENT COUNTER DEMODULATED
DFO THR 7 DIFFERENCE BITS O THR 7 wom NEGATIVE ORP-5ET
DFF DIRECTION IS FORCED FORWARD Ng NORMAL SEEK
DFRZD DIRECTION IS FORCED FORWARD NB8D NEGATIVE STNE X MEANDER SIGNAL DEMODULATED
DFFZQ RESET DFF NBP NORMAL SEEK COMMAND PREPARATION
DFFZA1 SET DFF NSTD NEGATIVE SPEED TRANSDUCER
DID DATA IN DANGER POF POSITIVE OFP-SHET
DIPC DETECT INDEX PULSE CARTRIDGE R OFF OrFP=-SET STIGNAL
DIPF DETECT INDEX PULSE FIXED DISK OPZ OPTICAL ZERO
DMR DIFFERENCE BETWEEN MOMENTARY OPZRW OPTICAL ZERO
AND REQUIRED SPEED ) 0TP 0DD TRACK PULSE
e DRIVE NEGATIVE CURRENT OWE ONLY WRITE
DOF DECREMENT ONE STEP FORCED
DPC DRIVE POSITIVE CURRENT PAT PREPARATION ATTENTION
DPM DE-ENERGIZE PACK MOTOR PATT PREPATION ATTENTION TRIGGER
PATZO RESET PAT
DRS DRIVER SIGNAL PATZ" SET PAT
PCD POSITIVE C0S X MEANDER DEMODULATED
EC ENABLE COUNT PDA POSITION DRIFTS AWAY OR NO MEANDER
EDC ENABLE DATA TO DECREMENT COUNTER BIGNAL
EEER EVEN END POSITION TO ELECTRONIC PEEN PREPARATION EVEN END POSITION NEXT
PART . PEXC PREPARATION EXCHANGE OF CARTRIDGE
BIP ENABLE INDEX PULSE PLSL PLURAL SELECTION
ELER" ELECTRONIC ERROR (READ/WRITE) FMD PACK MOTOR DE-ENERGISED
EMB EMERGENCY BRAKE PME . PAK MOTOR ENERGISE
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PMZ1
POC
POCT
PODC
PONO
PS
PSD

PSTD

e
RD1,2
RDDA
RDE
RE
REDET

REPS
RER
RERZ0
RERZ1
RETN
REW
RP.
RTO
RUS
RWGC
RZ
RaC
FAS]

SR
START
8TL
5US
540

e
PCOI=12
Peos
G101
™T™i112
TCZ
TEZO

SET TME
POWER ‘ON/OFF CLEAR

POWER ON/OFF CLEAR TRST
PREPARATION ON CYLI DER

POSITIONER OVER TRACK ONE NEGATIVE
POSTITIONING SERVO

POSTITIVE SIME ¥ MEANDER SIGNAL
DEMODULATED

POSITIVE SPEED TRANSDUCER

READ CONTROL

READ DATA FROM PRE-AMPLIFIER
READ DATA

READ DATA BNABLE

READ ENABLE COMMAND

RESET DETECT RRACK ONE NEGATIVE
FLIP-FLOP

RESET END OF POSITION SIGNAL
RECOVERABLE ERROR

RESET RER

SET RER

RETRACTED SWITH NOT ACTIVE
READ AND BRASE OR WRITE ENABLE
JUETRACTED POSITTION

HREADY TO OPERATE

RESET UNSATE

REDUCE WRITE CURRENT

RETIURN TO ZERQ

RETURN TO ZERO COMMAND

RETURN TO ZERO SEEK

START FLIP-FLOP
START ALLOWED

STOPPED AND IN RETRACTED

START/STOP BUTTON DOWN

START/STOP BUTTON PRESSED
START/STOF BUT'TON UP

SINE X AND COSINE X

PACK SPERD DROPS DURING NORMAL SEEK
SPREED DROPS OR EMERGENCY BROKE

ST FMB

SINE X

SPEED TN WINDOW

STOW

SLOW MOTTON FLTP=FLOP

SET STOW MOTION FLIP-FLOT

STLOW MOTTON

SLOW MOTION

SECTOR PULSE CARTRIDGI

SECTOR PULSE CARTRIDGE PREPARATION
SECTOR PUTSE TIXED DISK

SECTOR PULSE FIXED DISK PREPARATION
SLOW REVERSE

START

SEEK CONTINUES TOO LONG

GET UNSAFE

EENT START IMLIP-FLODP

TRACKE COUNT IMLTP=TLOT

PIME COUNTEE BT 01 L BT 12
TIMK GOUNTIE BT 04

TTAE COUNTER 3T15 10 AMD 11

TTIME COUNTEER BLTS 11 AND 12
TRACK CENTRE ZERO
RESET TIME COUNTER

X1215/1216

TDFFB
I'DMR
DS
TPS
TPWEV
TRZ
TREM
TWSTW

TUHC
UHF
NS
TNSZ1
TR
URI
USAl
USA2
USA3
USAT
USAZA
USL
%0

VPC

WDRW
woc
WPI
WR
WRDA
WRCA
WRC2

WSIW

TEST POINT SIGNAL DFP

TEST POINT SIGNATL DMR

TEST DRIVER BIGNAL DRS

TEST POSTTTONING SERVO

TEST WRITE ERABE VOLTAGE
TRACK ZERO

TEST RESISTOR DIODE MATRTX
TEST WINDOW SPEED IN WINDOW

UPPER HEAD CARTRIDCGE
UPPER HEAD FIXED DISK
UNSAIE

SET UNS

UNIT READY

UNTT READY INDICATOR
UNSAFE 1

UNSAFE 2

UNSAFE 3

UNSAFE FLIP-FLOP

SET USA

UNIT SELECT

RESET UNSAFE

VOLTAGE PROPORTIONAT, TC CURRENT
THROUGH POSITIONER COIT

WRITE DATA RETURN WIRE

WAIT FOR ON CYLINDER MULTIVIBRATOR
WRITE PROTECT INDICATOR

WRITE ENABLE

WRITE DATA

WRITE CURRENT 1

WRITE CURRENT 2

WRITE ENABLE COMMAND

T0 WINDOW SPEED IN WINDOW

WITHIN TRACK CENTRE
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3.

DIAGRAMS

The diagrams in this section are arranged in the following way:

Pig. Abbr.
4=2 cup
4-3 DBC
4-4 ne

4-5 PI

46 IC
4=7 1c
4-8 LA'T
4-9 Meander
4-10 PA
4-11 it
4-12 RW
4=13 RwW
4=14 oE
4-15 55
4-16 P.C.
A4=17 5.C.A.
4-18 5.C.B.
4-19 D.P.

7612

Card

3158
2141
2199
3L54
21,00
3L00
2M24

1428
2163
5103
6M03
2M26
3L57

25,28
2L29
187

Name

Control-Unsafe-Position
Dust-Bin Card
Decrement-Counter
Fault-Indicator
Interface Card
Interface Card

Limitter Awmplifier Temp.
Meander Card

Tower Amplifier
tead-Recovery
Read-Write

Read-Write
Servo-Electronic
Start-Stop

Power Card

Service Card A

Service Card B

Driver Print

x1215/1216

Card location

6
9
b
7
8
8
11 {X1216)
10
(x1215)
(x1216)
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SPECIAL CTIRCUITS

T LIMITER (figure %-1)

A basic limiter ecirecuit consigts of two diedes connected as in the drawing.

A diode conducts when approximately 0.7 volts is present in the forward 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, diocde D1 conducts.
The output voltage is within the limits + 0.7 volts,

{ .
mmﬂ! o1 ]
i *

N -

QUTPUT

o]

Fig. 5=1 Limiter
1.2 RELAY DRIVER {figure 5-2)
A logical '0' at the input switches off the inverter IC1 and the output voltage becomes positive.

This positive voltage primes the transistor T1.
IT a relay is connected between the +24V and the output, the relay will be energised.

PN O —O + 26V

+5V
O QUIPUT

INPUT n
¢

b
Pig. 5~2 Relay Driver
1.3 ELECTRONIC SWITCH (figure 9=3)

When a logical '0O' ig connected to the gate input of the circuit, the transistor T1 is switched off =o 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 isclated.
When a logical '1' is present on the gate input, the transistor T1 conducts as well as the F.E.T.
input are connected together via the F.E.T.

The

7612
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o Q
Tig. 5=3 Klectronic Switch
1.4 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 cirouit, realising a high impedance to earth. This provides for a better
'in-phase' suppression,

¢) Normal mode.

As the basic prineciples apply to all three configurations, the normal meode circuit is described.
The reasons for using a differential amplifier are as follows:

ga) The eircuit functions at a requisite voltage level which should not be amplified.
b) To overcome external pick-up.
(c) When small supply voltage variations should not effectively influence the funetioning of the circuit.

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, resulling in a change in the output voltage of that opposite to each other.

If both inpute change the same amount and in the same mode, no difference is detected between the output
voltage on the two collectors,

o- o
o
outPUT | |
-0
| |
1 - | |
) Oy n 12 INPUTT
INPUY I I ] I
P ; | |
2 INPUT 2 T
| |
DUTPUT | I N
| | 10423034
| |
| I
8 [ |
o o

Fig. %-4 Differential Amplifier
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1.5 OPERATIONAL AMPLIFIER (figure 5-5)

The operational amplifier (op-amp) is an amplifier with a very high gain (106 x or higher).
An applied input voltage is consequently alwaye amplified to the supply voltage if no special actions are

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

amplification mode.
Three types of feed-back loops are used, resulting in the following modes:

Amplification Mode

A resistor 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 ie used, invereion ensures through the device., No inversion takes place if the
positive (+) input is used, ‘

Integrator Mode

Using a capacitor as a feed-back element, an integrator circuit is realised, Small, 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 elémant, a differentiator circuit
is realised. large, short variations are damped out.

¢ R
R
2 1 e
3 E_j 1]
Rt R ﬁ
o—] }— o—f  }—+ o &
L]
Lo T} L o
} A
|
Ut uz vzt uz
jl K Jl J:
" 10433034
AMPLIFICATION MODE INTEGRATOR MODE DIFFERENTIATOR MODE

Pig. Y=5= Operational Amplifier

1.6 WINDOW CIRCUIT (Comparator) (Figure 5-6)

This eircuit containe two comparators 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 oppoeite voltages at the
outpute of the op-amps. The vesulting veltage 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

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 '0'. (See "The complete
linear book" of Fairchild).
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Fig. 9-6 Window Circuit
a7 MEANDER CARD

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

a) By the power stage transistors T4 and 75, to produce a signal via L5, Thie signal is presented to the
primary meander on pins L and 10.

b) As a synchronous detection signal via transistor T3 and coil L4 to the demodulation stages, IC1 for the
secondary meander SINX and IC2 for the secondary meander COSX,

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 I€2 are applied to transistors T2 and T6.
Iransistors 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 R?8 make it poesible to minimize the offset of the signals when no head movement is
generated.

1.8 VOICE COIL CURRENT DISTRIBUTION
'H:. PAY
Fus
sy =
" *
183 etk ionate. RARE
[
1546
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o .3 —J
152 FAIY
[T an
Rl‘
FUB
35y =3

#
BED pass
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UNIT STRUCTURE

1.3

1.4

7612

The basic structure of the CDD (Cartridge Disc Drive) is a T-shaped aluminium base plate which is
spring-mounted on a metal frame, On the base plate are mounted the spindle, the positioner mechaniam,
the index/sector transducers, the spindle drive motor and the cartridge holder, The base plate
precisely aligns the components, providing mechanical stability for compatible recording.

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

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

DUST COVERS

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 number 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 disc drive is covered by a vertical casting on which are mounted the heat sinks of
the power supply and power amplifier. The bottom im covered by the hottom cover, The plate can be

removed by unscrewing the tour screws.

The top is covered by two covers; the sgmaller 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 eix bolts are located in the sides of the CDD.

SWITCHING UNIT

The Switching Unit, whiech is situated in the rear of the Disc Drive Unit containg:

a) Three relays,

b) A time elapsed meter.

c) Iuse and fuse holder.

d) Mains filter,

e) One starting eapacitors for the drive motor of the apindle.
') Suppression filter for the drive motor of the apindle,

&) Power on/o!f switch.

h) Rectifier for the brake voltage.

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 electrieally, the second
relay is de-energised.

COOLTNG AND CLEANING UNIT

The fresh air cooling system comprises an impellor fan which is fitted to the spindle and two
filters. Adr 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 filtex.

The air ie then drawn into the cartridge and the fixed disc area. After cooling the disc 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
eyele is undertaken. This is done by a cleaning mechanism which consiste of four brushes driven by
a cleaning motor. 2% seconds after the disc drive unit is stavted, the cleaning motor starts
awinging the brushes into the cartridge and over the fixed disc 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.

CARTRIDGE HOLDER

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

Four notehes 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 disec drive is possible.

Two clamps, fitted on the cartridge holder, push the cartridge to the cartridge when they are closed.

X1215/1216 ‘ 6-3



1.6

1.7

SPINDLE MECHANISM

The spindle assembly provides the mechanical coupling between the recording discs and the drive
motor. The fixed disc is directly mounted on the spindle hub. The cartridge disc 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 disc.

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

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

The spindle incorporates a metal disc 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.

maghet ring

- fixed disk ring

Fig, 6-2 SPINDLE

POSITIONER MECHANISM

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

The four heads are mounted on a carriage that runs on guides, ir» and out of an asgembly secured

to the base plate. A voice coll 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 thie forms the means
where~by the carriage is propelled in either direction:

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

To menitor the speed of the pesitiocner, a speed transducer is mounted in the magnet housing. The
gpeed transducer consists of a coll in which a magnetic rod moves.

The position detector, used to eount the number of tracks which are passed during a seek, ig called
the meander and consiats of two parls, namely:

a) The primary weander mountod on bhe moving part of the positioner.
b) 'The mecondary meander mounted on the base plate.

The magnet housing is also mounted on the base plate.

x1215/1216 7612



1.8

7612

ELECTRONIC CAGE

The electronic cage contains the logics, the servo-electronies, the read/write electronics (partly)
and interface circuits.

Comnnectionsg between the several cards in the electronic cage are made on a back pansl by means of
printed tracks and wire-wrap connections.

On one side of the back panel, the electronics are comnected, via plugs, to the various parts of

the dipe drive unil and to the control unit. 'These plugs are removable.

The eleetronic cage ean be ewung out for serview purposes,

On the back panel, cavd names and numbers as well as pin numbers, are indicated as wuch as possible.

X1215/1216 6-5



RACK MOUNTINGS

6-6

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 introduced 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.
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1. Z MAINTENANCE

1l GENERAL

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

The program, if fillowed, will ensure optimal performance and maximim 'device up' time.

The scheduled maintenance of the device ig 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 exiat:

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

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

1.2 SPECIAL TOOLS

Drive belt adjustment tool.

Disc Exerciser XMX1418

Extender board

Jumper wires

C.E. cartridge XMX1419

Head removal and replacement tool

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

C.B. write protect plug

Index unit adjustment tool

Optical zero adjustment tool

Tool case

Tault indicator 3L54 (if not installed)
Sector pick up adjustment tool

Meander block adjustment tool

P.C.B.A 2128 Esms141sg

P.C.B.A 2L29 (XMX1418

Bit 2.5 mm HEX.

1.3, MATERIALS

Isopropyl alcohal 1322 505 69201

Wad tip-Q-sticks 5122 010 20921

Lint-free dry clotch (Scotah 5122 010 20911
wiper)

CAB foil 0.08 mm

Wooden spatulas 2822 060 15456

Drive belb

Earlh contact lubrication

e ¢ X1215/1216
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gg|8 XMX 1418
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2 |22 @ - CON

64 | 64 @'

126 | 120 @I RER

256 @I @l
RDEN

CARTRIDGE DISK . DRIVE
Figure 7-1
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1.4. EXERCISER fig. T-1

The Exerciser is provided for use a service engineer to enable him to instruct the CDD, in moving the heads
to a selected cylinder address, or between two selected ecylinder adddressesto seleet 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, %2, 64, 126, 256 for 400 tracks.
The right row consists of 4 push buttons, two 1ndicators, and one toggle switch.
The four push buttons are identified by.
PSA : Position Single activated
PRA : Position Repeat activated
RZA : Return to zero activated
HSA : Head Select activated
The two indicalors are identified by CON : ON eylinder

RER : Recoverable geek Error

And the toggle switch is called
RDEN : Read enable

Use of the Exerciser
1.Connect the plug of the test module to interface socket of the CDD,

2.5witch on the power at the rear of the disk unit, the cartridge exchange lamp and power on are lit, and
insert the cartridge into the correet posiiion,.

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

5.The unit is ready to accept signals from the test module,

1.5 ~ BEXERCISER operation

a. Direct seek.

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

b. Return to zero seek,

1. Press the button RZA, the pesitioner moves to cylinder zero.

c. Repeat.

1. Set first cylinder address on switches.

2. Press button PSA, the posidioner moves to the desired address,

3. Set second cylinder address on switches. :

4. Press button PRA, the positioner moves now repeatedly between the selected cylinder address.

5. To stop the positioner, press PRA and the positioner will stop on the first cylinder address or on
cylinder zero,.

d. Head selection.

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

Switch 1 Switch 2 Head

left left 0 UHC
right left 1 LHC
left right 2 UHC
right right 3 LHF

Press butbon HSA, the pelected head will now vread, the information, of the brack on which the posictioner
was semd, before.the head selection,
When the toggle switch HDEN is active it is possible to test the whole read channel up $ill the interface.

7612 X1215/1216 T=5



2.

PREVENTIVE MAINTENANCE

2t

Engineer

Data

Work time

SCHEDULED MAINTENANCE (1000 hours and FIRST 500 hours)

t Installation

I
b

Unit serial number:

t Running time meter:

Use Maintenance book no. 5122 992 01061

Page

Tech. tip

Result

Te

2,

9.

10,

Note:

Inspect the heads,

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

Do not touch the heade with the mirror.

CLEAN THE HEADS WITH A SPATULE WRAPPED IN
A SCOTCH WIPER DAMPENED WITH ISOPROPYL AL-
COHOL (1322 505 63201),

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 bruch, change
the hrush assembly. 1

Was it necessary to change it?

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

Was the drive belt slack? (If necesnary
adjuat it,)

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

Clean the magnetic chuck and spindle'cone
with a Hcotch wiper and alcochol. Use adhe=
sive tape to pick up any loocse particles.

REPLACE THE PINE AND COARSE FILTER (ONLY
FOR 1000 HOURS SCHEDULED MAINTENANCE).

Caution: When fitting the fine filter,
make sure that the air flow is in the cor-
rect dirvection (watch the arrow) and 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 is recommended to clean the cone

locating hole of the cartridges with a Q-
atick.

yes/no
ves/no

vesn/no

yes/no

yes/no

T7-6
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2.2,

Engineer

Data

SCHEDULED MAINTENANCE (2000 hours and 4000 hours)

Work time:

Installation

Unit serial number:

Running time meter:

Use Maintenance book no. 5172 992 01061

Pag.

Tech tip

Result

.

10,

12.

Inapect the heads.

Uge a dental mirror and a bright light.
1f a head has been repeatedly contacting
a surface, it must be replaced.

Do not touch the heads with the mirror,

CLEAN THE HEADS WITH A SPATULE WRAPPED IN
A SCOTCH WIPER DAMPENED WITH ISOPROPYL
ALCOHOL (1322 505 69201).

USE 4 DRY WIPER TO DRY THE HEADS.

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

Clean the cartridge holder, A lintfree

dusl clotch musl be used., The cartridge
should il 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).

Reﬁlace the spindle earthing contact.

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

Clean the magnetic chuck and spindle cone
with a Scotch wiper and alcohol. Tse 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
necesgary.

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

Check R/WR head alignment on CYL 73 (146).
Was the adjustmenl 0.K.%? Use the write pro-
tect card. Record it in the Interchangea-
bility list.

Check index to burst adjustment on CYL 5.
Record it in the Interchangeability list.
Was the adjustment within the limits 18.8
sec + Q/usec?

Run the test program,
Program executed.

yes/no

ves/no

yes/no
yes/no

yes/no

ves/no

7612
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3, . ELECTRONIC ADJUSTMENT S

General.,

The adjustment neccessary to ensure the satisfactory functioning of the Cartridge Disk Drive (CDD) are
deseribed in this section, When an item has been replaced, an adjustment is nearly always neccessary 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.

3.1 MICRO-SWI'PCHES
The following micro-switeh do not require adjustments

a) The two clamp switches,

3.1.1 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
outeide 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-swith action.

5l 2 Retracted switch adjustment (Figure 7-2)
CAUTION : DO NOYW MOVE POSITIONER TO MUCH FPORWARD SO THAT THE HEADS BECOME IOADED

1) Remove the fuses F9 and F6 from the + 35V and =35V on the driver print.
2) Connect the multimeter to pin 57 of card 88 (signal RETA) and earth.
%) Switeh Power On.

4) Move the positioner By hand slowly towards track 000 until signal RETA is logic "1".

5) Check at this point whether the zero indication of the vernier is 1mm + 1/2 mm at the left of the "R"-
indication on the ruler, -
If necessary re-position the retracted switch.
6) Check if the positioner can be moved between the RETA-getting and the mechanical stop for at least 5mm,
7) Bwiteh power off and replace the fuses PS5 and F6.

8) Switch power on and check that there is no current through the positioning coil by moving the positioner
between the retracted position and track 000.

9) Switch power off,

mm

™~

~N

Figure 7-2

X1215/1216 7612



3.2 Y-DIRECTION MEANDER BLOCK (Tigure 7-3, T-4).

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

b | Adjustment in Y-direction.

1) Take away the fuses PS5 and P& on the driver card. (Now the voicecoil is disconnected from the +35V
and =3%5V).

2) Loosen the two socket servews G and K.
A PROTECTIVE SHEET OF 80 /UH APPROXIMATELY CAN BE PLACED BETWEEN THE MEANDERS, THUS PREVENTING TEE
MEANDERS ARE DAMAGED.

%) Switeh the power on,

4) Put a cartridge in the disk unit (only when the heads are not removed).

5) Prese the start/stop bubton and wait until the disks are in nominal speed.

6) Move the positioner inwards by hand so that the primary meander is in front of the secundary meander.
7) Monilor the signal SINX on card 5B pin 58 and COSX pin 57. The top to top value of these signals must
between 3.8V and 4.2V, when removing bhe positioner between track 000 and track 200 (400). A4 second

examination ie, that the largest top to top value should not be more than 10% of the smallest top to
top of the SINX signal.
When the SINX signal is too large, the distance between primary and secundary wmeander has to be enlarged,
by moving the secundary meander block using Lhe speeial Ltool which can be placed in the holes § or BE.
If the signal is too small the distance has to be reduced.
8) Pasten the two screws G and X and repeat point 7.

9) In "retracted" position the off-set of the SIFX and COSX signal had to be O m V + 25.
Adjust with the potmeters R.6 and R.28 on the meander card.

t
Sinx(SE/58) — :/
|
|
|
Cosx(SE/57) : Figure 7-3
|
| K ¥*
Trck 000 Track200/400

Figure 7-4
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3.3 ADJUSTMENT OF THE MEANDER CARD POTENTICMETERS

ag Switch the power on.

Make sure the positioner is in the retracted position.

¢) Measure between pin 58 of card SE (signal SINX) and earth., The voltage difference has to be less than 50
mV, If it is not, turn the potentiometer R16 until it is lese than 50 mV.

d4) Do the same for COBX signal, pin 57 of card SE (potmeter R28)

Potentiometers R16 and R28 are situated at the meander card.

3.4 OPTICAL ZFRO ADJUSTMENT (Figure 7-5)

a) Execute point a, b, ¢, 4, e of 3.2,

b) Monitor the signals OPZ (card CUP pin 24) and AO (card SE pin 35).

¢) Move the positioner from track 206 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 tranducer. By moving the optical zero
unit the figure below has to be completed.

0.5TL
| 056TL T} LQJL 15TL

Sinx(SE/58)
} |
| |
| ! : : : I :
L & 1
AO (SE/58) | ‘ : \ : '___..__:.._
A12 (SE/63) ) : . \
| |
|
OPZ(Cup/24) ii jmrw.
.
Track 000 —p= Track 200(400)
Figure T-%
3.5 POSITIONING SPEED ADJUSTMENT

Starting with this adjustment, the meander signals, 'optical zero', index pulses of the cartridge and the
fixed disk must be correct.
All cards wust be installed. For location of the potentiometers, see flg. T~6

o - i‘_‘l&

SES

f, ‘ i 7=6
SE1 SE2 SE3 SE4 PR

e CARD SE

: T

) Turn the potmeters SE1 and SE2 fully CW and then S turns CCW.
) Turn potmeter SE4 &ts) fully CCW then ca. 4 turn CW.
) Turn potmeler SE3 (max. speed) fully CCW. The speed ig now minimal.
) Connect one probe of an oscilloscope to pin 29 of card SE the ("off set" of the speed signal) the
positioner is in the retrmcted position. The "off set" must be s; 20 mV. If not adjust with potmeter SE5,
) Connect pin 11/CUP (signal BEDL) to pin 04/CUP (ground).
g Place a cartridge in the machine and start.
After 60 sec. the positioner starts with the first seek.
When the positioner is unsteady during the first week (whistle) turn SE4 another half a turn CW,
) By means of the exerciser, do a repeat seek between track 64 and 128, (128-256).
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 gpositioner current ).
Connect probe B on pin 29 of card SE (speed signal).
9) Turn potmeter 583 CW (speed is increased) till the current is correct, see fig. 7-7 with due regard to
on point 11,
When the speed becomes higher turn SE 4 CW till it ie correct, see fig, 7-9.

7-10 x1215/1216 7612



: x | X210 msec
: : : Y >28msec
\ kw
/ Y
W

—— 5 msec/cm

The current should not be limited, in the regulated area.
If it is limited turn the potmeter SE3, CCW., TFigure 7-8

10. Repeat point 9 but now between track 0 and 64 (128) and betweentrack 126 (256) and 192 (384) with
-due regard to point 11.

Current ie limited SE3% CCW

1Viem

Figure T=8

e

\lJ )

Mgzl

- § msec/cm

11. Now trigger the scope pos on mign, EC, pin 13 of card DC.
Connect channel B on pin 29 of card SE (speed signal).
Measure the speed of incidence.
This must be between 10 and 13 em/sec., This agrees with a voltage of 400-450 mV,
The fig. T-9 gives the correct pattern, A1 and A2 must be 400-450 mV,
If it is not correct turn potmeter SE4.
(CC W bigger and CMW smaller).
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IN \

= 200 mV/em \
Al B PPN -
& \/\M\_ I /W
il A2
A 7

~——— 1 msec/cm

—» 1 msec/cm

Pigure 7-9 Pigure 7-10
s L Al
A\
Al T .
= = 200 mV/em ~ e
o S A2

— lmsec/cm

Speed to low

FPigure 7-11

damping correct

—_— 2 Mmsec /cm

Figure T-13

— I msec/cm

Speed to high
Figure T-12

., damping correct

"
/
\| V
/]
7
1W/em /“v
T d
3steps (repeat) ——= 2msec/cm 4steps(repeat)

Figure 7-14

X1215/1216
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When the potmeter SE4 makes the slope too steep, the place position loop can become unetable, fig. 7-15

turn potmeter SE2 CW

1Wiem

tomuch overshoot

T T <%
f
\
\
|
J

Lo

pTace position unstable SE2 cw
—= 2 mseclcm

Figure 7-15

The polarity of the signal is dependent on the direction in which, and the polarity from where

will be positioned.

The fig., 7-16, 7=17, 7-18, T7-19 show examples of an inccrrect adjusted position loop.

Wiem

Wiem

7612

s|lope not correct

-
/

—e 2msec/cm

Figure 7-16

damping not correct

— 2 MmsSec/ecm

Megure =17

X1215/1216



i
b X —a , to much overshoot
unstable area

I
1
|
i

§ —— e e o —

\

Wiem ' - - Wiem \ >
. /
| ; \\ mR Y

—e 2 msec/cm ’ — 2 mseclcm
Figure T-18 ' Figure 7-19

In figures 7-18 and T-19 positioning is over one step. The slope is too steep(SE2) mo the area x becomes

unstable.
Also SE1 is not adjusted correctly, turn SE2 C.W,, then adjust the correct damping with SBE1,

12) Check again on channel A of the scope the positioner current see point 8,9, 0. When it is necessary
adjust with SE3, and do point M again.

13) Trigger scope pos on signal EC  DC/13,
Correct channel A on signal SCX pin 54 card SE,
By turning the potmeters SE1 and SE2 the place of the adjusting.
Position over 3 and 4 steps forward/reverse in the neighbourhood of track 3-64-128 and 192, (6-128-256-384)

14) By adjusting BE1 and SBE? in turn, a correct place position loop will be obtained, The slope wil be
adjusted by turning SE2 (TX).
CCW means steeper an CW means shallower.
By SE1 (Kspf) the overshoot is adjusted CCW means more damping (less overshoot), CW means less damping,
The figures T-13% and 7-14 shows the correct adjustment for respectively three and four steps, from the
areas mentioned in point 13%. !

15) Start positioning over the next distance, and check the incidence shown in fig. 7-15 & 7=14 for scope

adjustment see point 13.
Positioning from cylinder X to cylinder Y forward/reverse (repeat)

X1215 Cylinder X ¥1216 ) X1215  Cylinder Y X1216

0 1 2

0 2 4
0 8 16
0 %0 64
0 64 128
32 64 33 66
32 64 34 68
32 64 40 80
3 64 G4 128
32 64 96 192
64 128 65 130
64 128 66 132
64 128 72 144
64 128 96 192
€4 128 128 256
128 256 129 257
128 256 130 260
128 256 136 292
128 256 160 380
178 26 192 184
19 484 19% 445
192 484 194 306
192 584 200 400

T=14 ‘ X1215/1216 7612



1€, 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 WIC pin 22 of card CUP, and channel B to signal PONC pin 06 of card CUP,
In all the areas, the signal WTC must stay a '1' after signal PONC goes to a 'Q', (seek error).
The relationship between WTC and PONC is shown in fig. 7-20.
The time T must be at least 1 msec. T
e

5V/iem

=1

Jr —=]w1c

PONC

Pigure T7-20 e

1msec/cm

Fig. 7-21 shows an incorrect situation, the place position loop must be adjusted again, starting with point 12.

U —u WTC

Figure T-21 l
PONC
17. AFTER THE CCORRECT ADJUSTMENTS?Y TURN POTMETER SE 3% % REVOLUTION CCW,
3.6 ADJUSTMENT OF HEADS O AND 1 AFD TEE INDEX UNIT, (Figure 7-22)

The adjustment of the heads and the index unit wust be doue with the aid of a CE cartridge, which should
atabilize at the disk drive ambient temperature for at least 2 hours.
Also the torque tool, the adjustment tools and the CE-plug must be used.

1. Remove plug P8 on the backpanel, insert the CE-plug, and replace plug P8.

Turn the spindle by hand in the rosition, that the red point on the spindle is in front with the index
unit protection cap of the bottom plate Rotate the CE- disk in the cartridge in such amanner, that the
index slot is in front with the cap.

3. Insert the CE- cartridge.

4. Push power on and then start.
Wait 30 minutes.

5, Connect the signal BPDA pin 11/CUP to the ground.
.6' Gonnect channel A of the scope to test pin on the Rf/w card,
7

. Connect channel B of the scope to pin 21/85 and lrigger intern, positive at the same signal (index pulse
fixed disk) time base 2.5 msec/em.

8, Position the heads to track 073 (146) by means of the test case,
9, Select head O,

10,Adjust head O as shown in fig., T7-18.
The centre zero must be + 0,4 cm. +—-0,4 —fed o +0,46 —
; |

50 mVcm [

Figure [-22

r
. O

revolution
— 25 msec/cm
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11. Repeat step 9 for the head 1.

12, Bwiteh the time base calibration again to normal, and set base to 5 /u sec/cm, using pos triggering
like step 5.

1%, Positioning te track 005. (010)

14. Select head 0.

15. AdJjust the index.

16. Select head 1.

17. HRepeat step 14.

18, When steps 14 and 16 have a different value, take the average deviation, in such a way that T = 20 msec
+ 3 /u sec, see fig, 7-23% ae well head O as head 1.

T

.

50mV/ . .
mV/jem ) | - ﬂ,‘“ n"A’“‘:

——

—_— 5 ,useclcfn

Figure 7-23

3.7. ADJUSTMENT OF THE INDEX UNIT (OARTRIDGE)
1. Insert a cartridge with small slots in the sectorring.
2, Connect channel A of the cscilloscope with pin 12 of card DBC (1c2) and trigger intern neg.

3. Start the unit
4. Check if the signal in the oscilloscope is the same as fig. 7-24

50mVsUs< 1V

Figure T-24

5. Stop the unit
6, Insert a cavrtridge with wide slots,

7« Do the same check again,

7-16 X1215/1216 7612



3.8 ADJUSTMENT OF THE INDEX UNIT (IF'IXED DISK)

1. Connect channel A of the oscilloscope with pin 17 of card PA (1r1)
trigeger intern neg.

2. Start the unit.

%, Check if the signal on the oscilloscope is the same as fig, 7-25

1F 1

u
300 mV <y<1v
Figure 7=25
3.9 ADJUSTMENT TEMFP. COMPENSATION (ONLY FOR X1216)

The Unit is in operation but the temp. compensation is swhtiched off by grounding LAT/43,

1. Remove connection on card LAT/43 to ground.
2. Measure on LAT/44 resp. 39 ground potential,
3, Measure on LAT/34 resp. 36 about - 3,5 V.,

4. Measure on T.P, 1 on LAT an offset voltage, adjust this voltage with the potentiometer LAT 1 course
on 0 mV .

5. Heat the cartridge diodes by hand, the offset-voltage goes "negative",

6. Install a cartridge.

7. Position by means of the tesl case from track 000 to track 064,

8. Measure by means of an oscilloscope signal RCON on card LAT/10 and signal SCX on card SE/54. Trigger

on DC/13, and check the slope.

9. Turn the potmeter LAT 1 in such a way that signal 50X ies a positive respective a negative pulse., The
signal RCON became now 4 m sec., longer., '

10. Keep e.q. the pos pulse.

11. Beleet head 2 resp. head 3. The extra pulse on SCX disappears.

12, Select now head 0 reep. head 1, Pulse on 5CX appears.

13, Turn the potmeter on card LAT till the pulse on S5CX is disappeared.

14. Install the CE cartridge and the CE plug P8,

5. Take oul TP1 on card LAT by means of a wire outside the case to measure the off-met voltage.
16. Operale for one hour with covered cabinet,

17« Adjust the off-set voltage on TP1 on 0 mV + 20 mV.

18. Rtemove the cover.

19. Adjust as soon as possible (within ten minutes) the heads © and 1 on track 146 of the CE cartridge.
Take care of the offset, these had to be within + 50 m V during this adjustment.

20, Tustall after this adjustment a "Cold" cartridge and position on track 000, with a difference of
zero; on card SE/94 signal SCX you can check the working of the temp, compensation (see point 8).

7612 X1215/1216 7-17



d. MECHAMICAL ADJUSTHMEDT

4,1 INDEX UNLIT CARTRIDGE

1o Remove the bobtlomplale which is above the fized disk (4 scrows),

2. Adjust the height of the index unit sec fig, 7-26,

INDEX UNIT - GAUGE
1,2 + 0,5 mn SPINDLE
LA  J- N /7
V22777 L s
/L
/7
Figure 7=26

%, Loosen the two fixing screws of the index unit.

4, Adjust the index unit with the gauge, so that it is just free,
See figure T-27

) N TOOL
smallesl as possible RERCLAL- 200

alrgayp
INDEX UNIT ]|",,/”/
I , l
i
I I l"I ! : :
|
b / 7/ \
. /7 N
/1 y
/7 Y, “~\\
Z \
BPINDLE
Figure 7-27

5. Tighten the Lwo fixing screws of the index unit.

4.2 IKDEX UNIT FIXED DISK
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 figure 7-28,

0.35 mm

e

1

INDEYX SECTOR RING
FIXED DISK

INDEX UNIT

Fig., 7-28

%3, Check that the sector ring doesn't touch the index unit.
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4.3 RETRACTED SWITCH

1. Loosen the screws of the micro switch and shift it so, that is is activated + 1 mm before
retracted position,

2, Tighten the screws.

4.4 CLEANING THE dEADS

1, Remove rear top tover
2, Clean the heada., Use a spatule wrapped in a scotch wiper dampened with isopropyl alcchol (i1%22 505 69201)
use a dry wiper to dry the heads.

3. Replace the rear top cover.

7612 X1215/1216 7-19
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& REPLACEMENTS

Y1 CENERAL

Before replacing any part, switch off the power on the rear,

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

ey Fine filter (figure 7-29)

1. Disconnect comnector of front panel {(JP-FF)

2. Remove four dixing serews of the frontpanel, remove frontpanel.

3, Take outl the fine filter and replace new onej BE SURE OF THE CORRECT AIR FLOW (RED ARROW).
4. Replace frontpanel,
5. Connect JF-FPF

Figure 7-29 IMLLTERS

5.2424 Coarse filter

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

5.3 LOCK MAGNET (figure 7-30)

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

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

5.4 CLAMP SWITCHES (figure 7-30)
When opening or closing right hand clamp switch, pull out the lock magnet pin.

1, Remove top front cover,

2, Remove the olamp on which the switch is situated (2 screws).

3, Take out the micro-switch by loosening the screws.

4. Insert a new one.

5., Connect wires from the old one to the new one in the right order.,
6. Insert the clamp,

7. Check working,

8, Replace top front cover.

Beh CLEANING SWITCH (figure 7-31)

1, Hewove rear top cover,
2. Heplace micro-switch

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

4« Check working.,

5., Replace rear top cover,

7612 ¥1215/1216 T-21



optical zero unit

retracted switch

prim. meander

sec meander i !

Figure T-47

power supply card

TFigure T-33
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5.6 RETRACTED SWITCH (figure 7-32)

1. Remove rear top cover,
2. Pull the positioner to the fully retracted position,
3. Remove the ewitch and replace a new one,
4+ Connect wires to the corresponding pins.
9« Check working and adjust see 4,3,
CAUTTION: DO NOT MOVE POSITIONER TOO MUCH FORWARD S0 THAT THE HEADS BECOME LOADED,

5.7 POSITIONER BLOCK MAGNET (figure 7-3%2)

1, Remove rear top cover.
2, Push the positioner to the fully retracted position.
3. Remove the magnet and replace new one,
CAUTION: DO NOT MOVE POSITIONER TOO MUCH FORWARD S0 THAT THE HEADS BECOME LOADED.
4. Connect wires to the corresponding pins,
5. Check working.

. Replace rear top cover,

5.8 OPTICAL ZERO UNIT (figure 7-32)

1. Remove rear top cover

2, Disconnect connector JZ-PZ

3. Leose the two screws and remove unit.
4, Remove switch (? screws)

ve Iunerl vew one,

Ne Heploce Lho unil,

Te Conneat plug,

8, Adjusl 0PZ (see 3,4)

5.9 CLEANING BRUSHES (OPTIONAL) (figure 7-31)

Remove rear top ecover.

lkemove top of the reversing case.

Remove stop in reversing case.

.

Remove brush arm assembly by means of a sockelt head screw wrench,

Disconnect brush retracting cable

Install new brushes,

Install unit,

Adjust position of the cleaning unit (special tool).

Rr= o R I~ NI - UV e
.

Check that the brush arms never touch the disk.

5,10 POWER SUPPLY CARD (figure 7-33%)

1. Remove rear top cover,

?. Remove connector PV on power carvd.

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,

7. Connect plug PV,

8, Check voltage without all cards,.

9. HReplace rear top cover,

5.11 POWER TRANSISTORS (figure 7-33)

1, Loosen the two screws of the defected transistor,

-2, Replace the new transistor, USE A NEW MICA PLATE.
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5412 PUSH BUTTON AND INDICATORS (figure 7-34)

1. Remove front top cover,

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

4, Unsolder wires of faulty button/indicator,
. Take out the button/indicator.

6, I'ix new one in position.

. Solder wirves to button/indicator.

8, lasten front panel,

9, Connect connector (JF=PF),

5,13 LAMP PUSH BUTTON AND INDICATORS (figure 7=-34)

1. Disconnect the lenscap.
2, Remove the defective lamp (by means of a tweezer) and replace a new one,

3. Replace lens cap.

5,14 INDEX UNIT CARTRIDGE (figure 7-35)

1. Remove front top cover,
?. Remove front panel,
3, Remove first bottom plate (four screws).
4, Loosen plug PB,
5. Remove index unit.
CAUTION: Be careful with the fixed disk,
6, Replace the unit by a new one,
7. Connect plug PB,
8. Adjust the unit mechanical (4.1).
9, Replace base plate, )
10. Adjust the unit electrical (3.7).

5.15 FIXED DISK (figure 7-35 and T-36)

1. Remove front top cover, rear top cover and the front panel,
?. Remove first bottom plate (four screws).

3, Loosen index unit support and take it out as far as possible of the cartridge holder.
4., Remove the fixing ring. Be careful with fixed disk.

5. Take out the fixed disk.

6. Replace new cne (use gloves).

T. Replace the fixing ring,

8. Place index unit report.

9, Adjust mechanical (4.1).

10. Install first bottom plate.

11. Adjust index unit electrical (3.7).

12. Fix front panel and covers.

5.16 SPINDLE (figure 7-3%6)

femove upper and bottom covers.

N

Remove index unit with support (see 5.14)
Remove fTixed disk (see 5.15).

Remove spindle earth contact by loosen the socket screw.

Remove drive belt.

Loosen the nut, holding the pulley in ﬁosition (special-tool).

.

Take of the pulley.

Loosen the three screws holding the spindle.

Take out the spindle (upwarde). Take care of the shims between spindle and frame,
10. Replace new spindle, DON'T FORGET THE SHIMS.

L R . B

0
.

11. Replace pulley.
7612 X1215/1216
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Figure T-%8
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12. Replace drive belt.

15, Replace earth contact,

14. Check belt tension (5.19).
15. Replace bottom cover.

16, Replace Tixed disk.

17, Replace index unit.

18. Replace covers,

5597 PACK MOTOR (figure 7-3T)

. Remove upper and bottom covers.
. HRemove drive belt,
Remove the protection sheet on the connecting block.

. Disconneect wires from coannecting block.

1
2
3
4
5. Remove pulley from the motorshaft.
6. Remove the mounting plate with the motor.
7. Remove the motor.

a Replace new motor.

9. Replace pulley

10. Replace drive belt,

11. Adjust tension of drive belt

12. Connect the wires on ‘the cndnecting block.
13, HReplace protection sheet.

14. Replace covers.

5.18 HEADS (figure 7-38) See 5.21 for headcrash procedurs

1. Remove rear top cover.

2. Disconnect head plugs from pre-amplifier card.
3. lnsert head remover (special tool).

4. Unscrew the two head fixing screws.

5. HRemove the head screws and clamp.

6. Remove carefully the head.

7. Insert new head in the head remover,

8, Replace new head,

9. Partially fasten the screws.

10. Take off the head remover.

11. Adjust the heads (3.6),

12. Fasten the screws with a torque wrench 7 kgf/cm.

5.19 SWITCHING UNIT (figure 7-39)

Remove rear top cover.

Remove bottom cover.

Remove protection sheet on the connecting block.

Remove earth wirves and cables to pack mobor and c¢leaning motor,

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

Take out the unit as far as possible.

Loosen the other wires, noting their position.

D = U = W =

Fasten the wires to the new unit.

.

9. Replace new unit.
10, Fasten the cables.
11. Replace protection sheet.

12. Replace bottom-and rear top cover,

7612 X1215/1216 ‘ .T-27
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5.20 MEANDER (figure 7-40)

1. lewove index unit with support, see 5-—14.1

Y. lemove cartridpe hulder.*

%, Remove fixed disk, see 5-—15.i

4. Loosen the screw clamping the stabilizer rod.

5. Loosen stabilizer rod from meander block.®

6. Loosen prim. meander supply wires.

7. Loosen two screws holding secondary meander block.

8 Carefully take out the meander block. .
Insert new one: KEEP IT AS FAR AS POSSIBLE FROM THE PRIM MEANDER

10. Fasten the supply wires.
11. Fasten stabilizer rod to meander and clamping block.*

12. Replace fixed disk.>
1%. Heplace the cartridge holder, DON'T FORGET THE SHIMS.!

14. Replace index unit.*
15, Adjust secondary meander (see 3.2).
16. Adjust index unit (see 4.2).

# Only if stabilizer rod is installed.

5.21 AFTER HEADCRASH PROCEDURE

In order bo minimize the number of headcrashes an "after headcrash" procedure and an "after repair”
(LN

procedure must be done.

1. Remove cartridge and fixed disc and clean the whole dise compartment using a brush and vacuum cleaner:
brushing to be done in the direction of the vacuum cleaner.

2, Clean the disc compartment with isopropyl and cotton wool.
If the headerash is occurred on the cartridge, clean the fixed disc with isopropyl and cotton wool.

3, Replace the fixed dise. Do not tough the digc with your hands, useclean gloves which are only used
for this purpose.

4. Check all the customer cartridges on phyeical damages.
If the headerash ccourred on the fixed disc clean all cartridges which have been on the unit concerned

with isopropyl and cotton wool in a dustfree area of the workshop.
A disc on which the headcrash occurred must be replaced. This also applies to discs which show physical

damage after cleaning.

5. Clean all heads with isopropyl and scott wiper, after a headcrash,
Heads having a surface contamination of more than 20 0/0 are to be replaced. Just as well as heads

which show physical damage after cleaning.
6. hemove the fused f5 and f6, switch on the machine and leave the machine turing for at least one hour
to blow away all remaining dust.

T. Replace fueses agalng.

AFTER REPAIR PROCEDURE
1. Clean cartridge compartment with bursh and vacuum cleaner a vacuum clean the inside of cabinet.

2, Make 5 full switch on procedures to gebt rid of possible dust by means of the cleaning cycle,
We like to point once more to the fact, THAT THE DISTANCE BETWEEN HEADS AND DISC IS ONLY 2,5 UM.
This means that even a finger print or a smake particle on the disc causes a headerash. That is why
it is forbidden to smore or to eat during the time that the covers are taken off.
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TROUBLE SHOOTING

G,

6.1 GENERAL

If there is a fault in the C.D.D. the following fault-finding procedure is recommended.
a) Check that the cards are in the right location in the Blectronics Cage.

b) Check that the cards are pushed fully home.

c

Check that all plugs are connected,

7-30 X1215/1216
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CARD LOCATOR

5M03(8-50}
6M03(8-64)

POWER SUPPLY(8.62)

MEANDER(8.58)

DRIVER
(8.60)

' %f g 2M24(B.56)

2MB3(B-56)
2M41(8-64)
3L00(B-40) 2L00(8-38)

1A28(B-36) 3L54(8-42)

3L58(8-46)
4L99(8-48)

ILET7(B-44

2M26(8.52)
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CARD LOCATOR

PCBA Part number Desgcription PAGE
1428 5322 216 24961 Power Amplifier X1215-1216 8-36
2L00 5322 216 24495 Interface Card X1215=-1216 0-38
3100 5322 216 24653 Interface Card X1215-1216 6-40
3154 5322 216 24592 Pault Indicator X1215-1216 8-42
3L57 5322 216 24958 Start Stop X1215-1216 8-44
3L58 5322 216 24957 Contral Unsafe Position X1215=1216 8-46
4199 5322 216 4eaes Decrement Counter X1215-1216 8-48
5M03 5322 216 25017 Read Write X1215 8-50
M26 5322 216 24959 Servo Electronic X1215-12716 8-52
2MA1 5322 216 25018 Dust Bin Card %1215=1216 8-54
2M63 5322 216 24913 Read Recovery X1215-1216 8-56
MEANDER| 5322 216 24482 MEANDER X1215-1216 8~58
1MB87 5322 216 24485 Driver *1215-1216 8-60
P.S, 5322 216 24496 Power Supply %1215=1216 862
6MO3 5322 216 24955 Read Write 1216 8-64
2124 5%22 216 24956 Limitter Amplifier Temp, X1216 8-66
7612 X1215
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FINAL ASSEMBLY

Item Part number Desaription Qty. per
nr ass'y
A Pinal assembly (X1215U) 1
B Main assembly # 1
1B 5322 361 24035 Cleaning mechanism asgembly 1
2B 5322 AT4 34007 Brush shaft assembly ° 1
3B Bracket for index p.u. 1
4B Support for index p.u. 1
5B 5322 466 B5379 Spacer 8
6B 5322 321 24497 Pick up assembly 1
73 5322 505 14199 Lock nut ;
8B 5322 456 34173 Ornamental strip 1
9B ¥umber plate (10 plates, 9 numbers and one without
number) 1
10B Type and mod. plate 1
1B Bottom Plate 4
% for more details see cleaning mechanism, page
7612 xaz15 8-T
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MAIN ASSEMBLY

Item Part number Description ‘Qty. per
nr . ase'y
A Final assembly 1

B Main assembly 1

1C 5322 447 84396 Pront cover 1

2C 5322 447 84533 Rear cover 1

3C Plate 2

40 Foam rubber 1

5C Capacitor assembly 1

6D Bracket 1

TD Capacitor 1

8D Cable harness 1

9C 5322 263 T4103 ° Board rTear 1
100 5322 216 25018 PCBA, 2M41 1
11C 5322 216 24482 PCBA,Meander 1
12¢ 5322 216 24694 PCBA, AL99 1
130 5322 216 24913 PCBA, 2M63 1
140 5322 216 24495 PCBA, 2100 1
15C 5322 216 24957 PCBA, 3158 1
16¢ 5302 216 24959 PCBA, 2M26 1
17C 5322 216 24961 PCBA, 1A28 1
168¢ 5322 216 25017 PCBA, 5MO3 1
190 5322 216 24958 PCBA, 3157 1
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SUB- MAIN ASSEMBLY

Item Part number Description Qty. per
nr aps'y
A Final assembly 1
B Main assembly 1
C Sub assemhbly X1215U 1
1D Frame asgembly % 1
2D Deck assembly * 1
3D Buffer 2
4D 5322 532 14503 Spacer 12
5D Socket Berew M6x20 2
6D Disc spring (Washer) |
1D 5322 693 24035 Cartridge holder # 1
8D Spacer 3
9D Socket screw M6x12 3
10D 5%22 522 34472 Spindle assembly #% 1
11D 5322 5%2 14531 Spacer (between spindle assy and deck assy) 6
12D Socket sorew M6x2%5 3
13D Spacer 2
14D Intake house assy 1
15D Pressure window 1
16D Rubber strip 2
17D . Mounting bracket 1
18D 5322 A66 85338 Spacer 3
19D 5322 321 24497 Pick up asey 1
20D 5322 505 14199 Lock nut 1
21D BElectronic box 1
22D 5322 466 94417 Hinge block 2
23D 5322 462 30151 Card guide 40
24D Relief bracket 1
25D Earth cable 1
26D Plate 1
27D 5322 361 24097 Motor assembly 1
- B Motor 1
28D Bracket 1
. 29D 5322 290 64111 Connecting block 4P 1,
30D Sheet 1
31D 5322 44T B4B34 Front assy (wired)#¥ 1
32D Front filtexr 1
33D 5322 ABO 54015 Air filter 1
34D ' Pressure window 1
35D Melinex sheet 1
36D Strip 1
2TD Bottom aspembly 1
38D Lock 1
—D Look (emall) 3
40D Plate 1
41D 5322 321 14049 Main cable asey 1
42D Motor mounting plate 1
43D Stop 2
44D Pulley (for detaile see epindle assy) 1
45D 5322 218 74395 Index unit assy %
46D 5322 405 46154 Vane (mounted on carriage) 1
47D Cable assy 1
48E Connecting bloek 20p, 1
49E 5%22 268 24041 Bus contact 18
50E Connecting block 6p, 2
518 5322 268 14055 Pen contact 4
52 5322 268 24058 Bus contact 14
536 5322 462 44161 Pos-~key 4
54E Connector-houae 5
55D Cable assy 1
56D Cable assy 1
57D {. ] Sticker 1
58D 5122 290 23770 Duat cover assy
59E 3122 200 73730 Dust cover
59E | 5122 200 74030 Sticker
# for detalls see next pages.
7612 X1215 8-11



FRAME

X1215

7612



FRAME

Item Part number Description Qty. per
nr asg'ly
A Final assembly 1
B Main assembly 1
c Sub assy X1215U 1
D Frome assy 1
1E Frame 1
oF 5322 146 14096 Transformer 1
3E Switching unit 1
AR 5322 216 24496 Pdwer supply card 1
5E Heatsink, 1 1
6E Heatsink, 2 1
1E 5322 255 40085 Trans mounting plate 8
BE Mica plate 8
9E Transiastor 2N3442 8

10E Bracket 1

11E 5322 216 24485 Driver card 1

12E 180 Insulating plate 1

13E Spacer 4

14E Bridge rectifier PB20 2

15E Cable, back plate 1

16F Connector block, 20 pos 2

17F Connector block 6 pos 1

18F 5322 268 24041 Socket contact 38

19F 5322 268 24058 Socket contact 6

20F i Cable tag 10

217 Cable tag (eye) 5

22F Cable tag 2

23E Mounting support 5

248 Diode BYX 36-600 1

25E 4822 112 21081 Wire wound resistor 100E 5% 1

268 5322 124 24123 Elco 100 uPf 63V 1

278 5322 462 44172 Insulatifhg cap, TO3 8

28E 5322 116 50484 Resistor 4K64 1% 4

29E Tdentification label 1

30E Speed nut 10

3E Wire wound resistor 1

7612 X1215 8=-13
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DECK ASSEMBLY

Item Part number Description Qty. per

nr ass'y
A Final assembly 1
B Main assembly 1
C Sub assy X12150 1
D Deck assembly i
1E Magnet house asay 1
2B 5322 691 64238 Carriage assy 1
3B Magnet core 1
45 5%22 532 64177 Buffer carriage, blackside 1
58 Plate 1
R Clamp 1
e Bracket 1
81 5322 466 85256 Barth strip assy 1
O Bracket [
108 Strip 1
(R Reading rule 1
12E Hing bracket 1
178 Meander housing 1
148 Shaft 1
155 5322 492 64515 Spring 1
168 Bracket 1
178 5322 281 54027 Magnet 1
188 Front plate 1
19E Bracket 1
208 5322 271 30025 Micro switeh 1
21E 5322 A01 14045 Micro switch lever 1
23E 5322 401 14129 Cable clamp 2
245 5322 218 BADGS Sec. meander transfer 1
2hE Block 1
26R 5322 532 64176 Buffer carriage, front side 1
2TE Ground plate 1
28E Guide rule, long 1
29E Guide rule, short 1
508 Clamping block 1
31 Closing plate 1
AP Earth cable 1
AR Coil 1
Am Plate 1
38k Cable clamp 1
38K Cable tree 1
39F Connector block 20 pins 1
40T 5322 268 24041 Socket connector 18
41F Connector block 10 pins 1
42F 5322 268 24058 Socket connector 10
43F 5322 462 44161 Key, position %
44F 5322 267 34023 Socket connector 5
A5 Connector block 6 pins 1
46T 5%22 267 50096 Print wired connector 2x10 pins 1
47D 5322 325 64067 Tule 1
48D Compensation rod 4
49D 5322 532 64149 Ring 1
500 5322 216 24482 PCBA, Meander 1

7612 X1215 Se15



FRONT

7612

X1215

B-16



FRONT

Item Part number Description Qly. pexr
nr ass'y
A Final assembly 1
B Main assembly 1
c Sub assembly 1
D 5322 A47 84534 Front, wired 1
1E Front 1
2B Fixing beam, left 1
35 Fixing beam, right 1
4E 5322 459 14064 Holder 1
5E 5322 276 14172 Push button, switech 1
6E 5322 255 24022 Lamp holderx 4
T8 5322 381 14154 Lens cap, 31-903, transparant 1
8E 5322 381 14157 Lens cap, 31-904, hransparant 1
9E 5322 381 14155 Lens cap, 31~903, red 1
108 5322 381 14163 Lens cap, 31-903, yellow 1
118 5%22 381 14156 Lens cap, 31-903, green 1
12E 5322 459 14059 Text f£ilm, start-stop 1
138 5322 456 34035 Text film, cartr. -~ exch 1
148 5322 456 34039 Text £ilm, ready 1
158 5322 456 34036 Text film, fault 1
168 5322 456 34038 Pext £ilm, power 1
15 Lamp, type 366, 14V-00mA 5
181 Cableform, front 1
19F Connector block 20pos. 1
200 5322 268 14055 Pin contact 18
7612 8-17
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CARTRIDGE HOLDER

Item Part number Degcription Qty. per

nr . assly
A Final assembly 1
B Main assembly 1
¢ Sub assembly 1
D 5322 (693 240%5 Cartridge holder 1
1C 5322 218 84061 Lock magnet 1
2¢ Plate 4
3C Nut 4
4e Reversing case 1
a0 1id 1
60 Mounting plate 1
¢ Foam rubber, 0,4M 1
80 Lockring 4
9 5322 271 34113 Switch 2
10C 4822 325 60091 Tule 2
11C Magnet 2
12¢ Cassette holder 1
13¢ 5322 466 B8543%9 Clamp 2
14C Roller 4
15C Spring 2
16¢ Bracket 4
17C Bracket, switching 2
8¢ Plate 2
19C Tengion, spring 2
200 5322 466 85586 Nut plate 2
210 Bracket 2
220 Spacer 8
230 Ring 4
240 Shaft, right 1
25C Shaft, left 1
260 5322 535 94705 Pin 1
2970 Bracket ¢
280 Clamping bush 2
29C Bracket 1
300 5322 325 54039 Stop 1
31C Cable harness 1
32D Connector block 6P 1
33D 5322 268 1405% Pin contact 4
34C 5322 325 84019 Tule 1
35C Sealing plug 2
360 0 ring, 14,3 x 2,4 1

7612 8-19
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CLEAN MECHANISM

Tten Part number Description Qty. per
nr agsgly
A Final assembly 1
B Clean mechanism 1
1C Bracket 1
2C Adjusting ring 1
30 Shaft 1
ac i - Clamping bush 1
5C 5322 535 14126 Locking pin 1
6C 5322 492 64398 Spring flat 1
70 - Ring 1
8C Coupling 1
9c 5322 323 24062 Steel wire with nylon imm. #, 0,15M 1
10C Eye cable tag 1
e 5322 502 14085 Locking screw 1
120 5322 271 34086 Micro switch asoy ?
140 Connector housing 1
14C 5322 268 14055 Contaet pin 4
1h¢ R3%22 401 1413%6 Cable olamp 1
160 5%22 325 64029 Crommet 1
17c 5322 405 54036 Stop bracket 2
18C 5%22 535 94658 CAM 1
19¢ 5322 218 74275 Interference capacitor 1
200 Connecting bYlock, 2 pins 1
21¢ Mounting support 2
22¢ 4822 121 50524 Capacitor, 0,055/uF 1
230 Gear box, 125: 3 1
240 Synchronous motor 1
258G Adjusting plate 1
260 Serew, M2x20 2
276 Serew, M3x30 1
28¢ Serew, M3x20 1
29C Screw, M3x8 2
30C Sorew, M3x4 4
31C Screw, M4x5H ; 1
320 Ad justing screw, M3x5 2
33C Adjusting screw, M4x5 1
34C Nut, M2 2
35C Nut, M3 4
360 Washer, 2,2x5 4
e Washer, nylon, 4,3 x 9 x 1 1
38C Washer, 3,2 x 6 1
39¢ Washer, %,2 x 7T - o)
400 Distance piece, 3,1 x 5 x 12 1
41 5322 479 34007 Brush shaft, assy 1
7612 X1215 8-21
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SPINDLE

Item Part number Description Qty. per
nxy asgly
A Tinal assembly 1
B Main assembly 1
[ Sub assy 1
D 5322 522 34472 Spindle assy, complete 1
18 Bearing house 1
28 Ball bearing GMN 6005 up 27 1
3R Ball bearing GMN 6203 P5 27 1
4B Inner retaining ring i
S5E Ring ]
68 Star spring 29,7 x 23 x 0,9 1
TH Adjusting screw M 3 x 4 1
8B Spindle assy 1
oF Spindle 1
10F Carrying disc 1
11F Magnet holder 1
12F Magnet ring 1
13C Clamping disc 1
14C 3522 532 54351 Ring 6
158 Ring 1
168 Spindle nut SKF KM/2 M15 x 1 q
118 5322 397 64004 Memory disc 1
188 Index ring 16 slots 1
1938 5%22 528 94184 Puley 1
203 5%22 358 24081 Belt 50 C8/8 1
213 Pulley, motor 1
22B Key, 4 x 4 x 12 i)
23B . Set serew 1
24B 5322 218 64109 Discharge contact 1
25C 5322 116 54207 Resistor, 1KO, 1% 1
260 Carbon brush 1
27¢ Bpring 1
7612 X1215 8-2%



OPTICAL ZERO UNIT

WisuRosb

=

MAGNET HOUSE

8-24 x1215 7612



CFTICAL ZERO UNIT

Item Part number Description Qty. per
nr asg'y
D Deck asssembly 1
E 5322 218 74395 Optical zero unit 1
1F Bracket 1
2F Index pick-up 1
3 Connector, block 1
4R 5322 268 14055 Pin 6
MACHET HOUSE
ITtem Part number Description Qty. per
nr ass'y
D Deck assembly 1
E Magnet house 1
17 Core assembly 1
2" Plate, top 1
3w Magnet block 480
4 Magnet block 460
5F ltear plate ]
7612 X1215 8-25
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CARRIAGE

Ttem Part number Description Qty. per
nr ass'y
A Final assembly 1
B Main assembly 1
C Sub assembly 1
D Deck assembly 1
B 5322 691 64238 Carriage 1
1¥ Coil assembly 1
27 Vernier : 1
3 5322 218 84111 Primary meander assembly 1
4C 5322 249 14051 Head assewmbly D-100-2 1
5C 5322 249 14049 Head assembly U-~100-2 1
6C 5%22 466 85268 Plate, mounting head 6

7612 X1215 8-27
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AMD FEANDER

Item Part number Description aty. per
ny agsly
A Tinal assenbly 1
B Main assembly 1
C Sub asgsembly 1
D Deck assembly 1
B Carriage 1.

i 5322 218 84111 Primary meander assembly 1
1G 5322 464 64001 Meander cable assembly 1
2G 5322 322 24005 Mat cable 1
3G Clamp 1
4G 5322 466 85437 Primary meander plate 1

A I'inal assembly 1

B Main assembly 1

C Sub assembly 1

D Deck assembly 1

3 5322 218 B4068 Secondary meander assembly 1
5F Meander block 1
6F Spring flat 2
7F Connector, block, 6P 1
8F 5%22 268 14055 Pin contact 4

7612 X1215 8-29



SWITCHING UNIT
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SWIMCHING UNIT

ITtem Part number Description Qty. per
nr ass'y
A Final assembly 1
B Main assenbly 1
c Sub assembly 1
D Frame assembly 1
B Switching unit 1
1F Spacer 2
2F Bracket, hours cocunter 1
b0 Bracketl 1
47 5322 218 84059 Anti- interfervence filter 1
oF 5322 256 34033 Holder fuae 1
[0 AB22 25% 40009 Fuse, 6,34 - 250V 1
s llelay, aasembly 7
B8G 5322 280 74074 ltelay, % way 1
DG Diode, BYX36-600 2
10F 5322 277 14184 Toggle switch, 104 1
"MF Hours counter 1
12F Spacer, hexagon 3
13§ Bridge rectifier PB40O 1
14F 5322 255 60003 Holder, relay 1
157 5322 492 64397 Clamping spring 1
16F 5322 280 74071 Relay, 2 way i
17TF 5322 218 74275 Anti- interference filter 5
1817 Cable harness 1
196G 5322 290 60028 Mounting support 8pole 1
20F Cable harness 1
MG Connector block 6P. 1
226G 5322 268 14055 Pin contact 6
25w Diode, BYX%6-600 1
240 Filter plate 1
25F lolding bracket 1
7612 X121% 8=31



LOCK MAGNET
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LOCK MAGHET

Ttem Part number Description Gty. pex
nr agsly
D 5322 693 24035 Cartridge holder assy 1
B 5%22 218 84061 Lock magnet assy 1
¥ Mounting bracket 1

oF 5322 130 30607 Diode BYX 36/600 1
Al Magnet 1
qr 5322 535 84338 Pin 1
o Washer 3,2 x f mm 3
6IF 5322 492 54249 Compression spring 1
T Retaining ring 2,3 mm 1
8F Screw M3 x 4 2
7612 X1215 8-33
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CONNECTING CABLE

7612

Lom Part number Deseription Qly. per
nr asgly
A Final assembly (X12150) 1

B Connecting cable assy (Philips) 1

1¢ 5322 321 24397 Interface table 1

2D Connector block, 20P 2

3D 5322 268 24041 Buscontact 66

4D . Connector block, 26P 1

51 5322 268 34007 032 00199 Connector bloek, THP q

6D 5%22 321 20074 Bus contact 66

8C Plats 1

qC Strip 1
10C 5322 401 14129 Cable clamp 2
11C Comnector plate assy 1
120 Guide socket 2
130 Guide pin 2
14¢C Guide plate 1
15C Mains cable (See sub asay X1215/16) 1

%1215 8-35
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PCBA 1A28

Item Part number Description Qty. per
nr ang'y
A Final assembly 1
B Main assembly 1
c 5322 216 24961 PCBA 1428 1
1D Panel 2162 1
2D 5322 267 70072 Connector, 64 pin 2
2D Textatrip 1
AD 5322 255 44064 Heateink 2
5D 5322 256 94045 Foot, capacitor 6
60 TFoot, transistor 8
7D 5392 255 44056 - Foot, transistor 1
HD D322 255 44093 Cooling, star 1
b 5322 255 44102 Converter, T0-99 1
10D Capacitor, 4MUT7, 40V 1
11D Capacitor, 10N 3
12D Capacitor, 33MU, 10V 3
13D Capacitor, 330N 1
14D Capacitor, 22N 3
15D Capacitor, A47TON 1
16D Capacitor, 100N 4
17D Capacitor, 3MU%, 20% 2
18D Capacitor, 6MUB, 20% 1
19D Capacitor, 10N : 1
20D
21D 5322 130 40714 Transistor, B3W6T 2
007 5322 130 44073 Transistor, BCYS9 2
23D 5322 130 40324 Transistor, BCYT0 2
24D 5322 130 44017 Transistor, BSV79 3
25D 5322 130 40824 Transistor, BD140 3
26D 5322 130 40823 Transistor, BD139 2
27D 5322 130 30607 Diode, BYX36-600 2
28D 5322 130 30392 Diode, BZYBB-C3V3 1
29D 5322 130 34048 Diode, BAX75-C2V8 1
30D 5%22 130 30773 Diode, BZXT9-CAVT 1
31D 5522 130 30509 Diode, BZY8B-CAV3 1
32D 5322 130 34047 Diode, BZXT75-C1V4 2
33D 5322 130 30765 Diode, BZXT5-C3V6 2
34D 5322 130 30613 Diode, BAWE2 4
35D 5322 130 30766 Diode, BZXT9-C6V2 1
36D 5322 130 30192 Diode, BY26 2
37D 5322 209 84341 Integrated circuit, SNT4132 1
38D Integrated circuit, SNT75452P 1
39D 5322 209 84603 Integrated circuit, LM1414N 1
40D 5322 209 80242 Integrated cireuit, SN7405N 1
41D 5322 209 84049 Integrated circuit, SN7413N 1
42D 5322 209 84528 Integrated cirecuit, SNT7400N 1
43D 5322 209 84342 Integrated circuit, TBA221 1
44D Resistor, 8K25, 1% 1
45D Resistor, 681E, 1% 1
46D Registor, 1K0, 1% 7
47D Resistor, 4K64, 1% 1
48D Resistor, 10K, 1% 1
49D Resistor, 10E, 1% 1
50D Resistor, 3K83, 1% 2
51D Resistor, 316E, 1% 2
52D Resistor, 46E4, 1% 3
53D Resistor, 100E, 1% 4
54D Resistor, B82E5, 1% 1
551 Resistor, 2K61, 1% 1
56D Resistor, 6K81, 1% 3
57D Resistor, 5K62, 1% 2
58D Resistor, 56K2, 1% 2
59D Resistor, 178E, 1% 1
60D Resistor, 21E5, 1% 1
61D Resistor, 31K6, 1% >
62D Resistor, 17K8, 1% 1
63D Resistor, 562E, 1% 1
64D Hesistor, 121K, 1% 1
65D Resistor, 2158, 1% 3
66D Resistor, 1K47, 1% 2
67D Resistor, 10K, 1% 1
68D 5302 116 54207 Resistor, 1K0, 1% 1
oD Resistor, 464E, 1% 2
(el kesistor, 1K21, 1% 1
‘1 Resistor, 180K, 1% 1
) 5322 116 50484 Resistor, 4Ké64, 1% ]
Y tesisbor, 2K15, 1% 2
‘141 ltesiator, 46K4, 1% 2
‘Hh Bead, glass &
7612 X1215 8-37
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PCBA, TINTERFACE-2LOO

Item Part number Description Qty. per
nr asgly
A Final assembly 1
B Main assembly 1
4 5322 216 24495 PCBA, interface - 2L0O 1
1D Board, 4246 1
2D 5%22 267 70072 Connector, 64-pole, FO54 1
3D Front-strip 1
4D - Text-strip 1
5D 5322 256 94045 Base, capacitor 12
6D Pin, locking 1
7D Capacitor, CER, 10.000pF, -20/+100% 40V 12
en Capacitor, Flectrolyte Tantalium, B.B/uF, 20%, 15V 1
9D 5322 209 84528 Integrated circuit, SN74008 4
10D 5322 209 84341 Integrated circuit, SN74132N 4
11D 53%22 209 80148 Integrated circuit, SN7404N 2
12D 5322 209 84285 Integrated circuit, SNT438N 3
13D 5322 209 80228 Integrated circuit, SNT4HOON 1
14D Resistor, 31,6 ohm, 1% 125mVW 4
15D Resistor, 825 ohm, 1% 125mW 2
16D Reaistor, 147 ohm, 1% 250mW 14
17D Resistor, 562 ohm, 1% 125mW 14
18D ) Resistor, 3K83, 1% 125mW 1

7612 X1215 8-39
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PCBA 3100

Item Part number Description Qty. pexr

nr ass'y
A Final assembly 1

B Main assembly 1

¢ 5322 216 24653 PCBA 31,00 7

1D Panel 43%43

D 5322 267 70072 Connector 1

3D Grip 1

4D Textotrip 1

5D 5322 256 94045 Foot capacitor 12

6D Key 1

D Capacitor ION 11

8D Capacitor, 3MV3 20% 1

9D 5322 209 84528 Integrated circuit SNT400N 4
10D 5322 209 84341 Integrated circuit SNT4132N 4
1D 5322 209 80148 Integrated circuit SN7404W 2
12D 5322 209 84285 Integrated eircuit SH7438N 3
1%D Integrated circuit SNT4S 132N 1
14D Resistor 178E 1% 1
15D Resistor B25E 1% 1
16D Resistor 147E 1% 14
17D Resistor 5628 1% 14
18D Resistor 121E 1% 1
7612 X1215 8-41
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PCBA 3L54-F1

Iten
ny

Part number

Description

Qty. per
ags'y

5322
53z2

5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

216 24592
267 70072

130 30613
130 34408
209 84528
209 84531
209 84194
209 80077
209 84231
209 84165
209 80148
256 94045

PCBA, 3154

BOARD 4344
CONNECTOR, 64-POLE
FRONTSTRIP
TEXT-STRIP

RESISTOR, 10K, 1%
RESISTOR, 14K7, 1%
RESTETOI, HK62, 1%
RESISTOR, 1478, 1%
CAPACLITOR, 0,015K, 50V
CAPACITOR, 2N?
CAPACITOR, 3MU3, 20%
CAPACITOR, 10N
CAPACITOR, 4MU7, 20%
DIODE, BAWG2

L.E.D, 555-2001
1.C., SN7400N

I.C., SN7420N

I.C., SN74123N

I.C., SNT410N

I.C., SN741228

I.C., SN7T474N

I.C., SN7404W

FOOT, CAPACITOR

O T e T G LW, QN T S S S S S e e

-

7612

X1215%



PCBA 3L57

22 29 —‘

L L -
=)
27 27 27 3 |- 20 26
L L | L | ¥ u L} L |
i . - . o )
21 21
- - 22 3 20 30
3t
Lo | | | L | L ;I
ame T [ =F
— :% oy
- '%_— 26 22 28 26
—d % =
BT L L | -~ -
E gy
]
63 1
| - b

s

8-~44 X1215 7612



PCBA 3L57

Item Part number Description Qty. per

nr ass'y
A Final assembly 1
B Main agsembly 1
C 5322 216 24958 PCBA 3L57 1
1D Panel 4364 1
2D 5322 267 70072 Connector, 54P 1
3D Grip 1
4D Textstrip 1
5D 5322 256 94045 Foot capacitor 11
6D 5322 130 40182 Diode, BAX13 1
1D Capacitor, 1N5 1
8D Capacitor, 100N 1
9D Capacitor, 4MUT, 15V 1
10D Capacitor, 4700pF 3
11D Capacitor, 3MU3, 20% 1
12D Resistor, B25E, 1% 10
13D Resistor, 1218, 1% o
14D Resistor, 3%83E, 1% 2
jgg Resistor, 2155, 1% 2
17D Resistor, 31K6 1% 1
18D Resistor, 178, 1% 1
19D Resistor, 38K3, 1% 1
20D 5322 209 84181 Integrated circuit, SN7454N 2
21D Integrated circuit, BNT75452P 2
22D 5322 209 80151 Integrated cireuit, SN7408N 3
23D 5322 209 B4017T Integrated civeuit, SN74121N 1
24D 5322 209 84194 Integrated circuit, SNT74123N 1
25D Integrated circuit, SN74279N 1
26D 5322 209 84528 Integrated cirecuit, BNT400N 3
27D 5322 209 84516 Integrated circuit, BNT74197N 3
28D 5322 209 84227 Integrated circuit, SNT402N 2
29D 5322 209 80148 Integrated circuit, SNT7404N 1
30D 5322 209 80077 Integrated circuit, SNT7410N 1
31D 5322 209 B4165 Integrated circuit, SNTATAN 2
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POBA 3158

Item Part number Description Qiy. per

nr ass'y
A Final assembly 1
B Main assembly 1
c 5322 216 24957 PCBA 3L58 1
10 Panel 4365 1
2D 5322 267 70072 Connector, 64P 1
30 Grip 1
4D Textatrip 1
5D 5322 256 94045 Foot, capasitor 9
6D Bead, glaas 4
T Capacitor, 10N, 10%, 50V 1
8D Capacitor, 15N, 50V 1
9D Capacitor, 100N 3
10D Capacitor, 10N 2
1D Capacitor, 3MU3, 20% 1
12D Capacitor, 1500pF 1
13D Resistor, 31K6, 1% 1
14D Resistor, B25E, 1% 3
15D Resistor, 38K3%, 1% 1
16D Resistor, 12K1, 1% 1
17 : Resistor, 383E, 1% 2
18D 5322 209 84194 Integrated circuit, B8N74123N 2
19D 5322 209 84165 Integrated cirouit, SN74T4N 2
20D 5322 209 B84B68 Integrated circuit, SN74279N 1
21D 5322 209 84531 Integrated cireuit, SN7420N 1
22D 5322 209 84528 Integrated cirouit, SNT7400W 9
230 5%22 209 B0OTT Integrated cirecuit, SNT7410N 3
24D 5322 209 BO151 Integrated circuit, SN7408N 2
5D Integrated circuit, SNT5452P 1
26D 5322 209 B4201 Integrated circuit, SNT4B6N 1
27D 5322 209 84227 Integrated circuit, SNT402N 2
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PCBA 4L99

7612

X1215

Item Part number Description Qty. per
nr ass'y
A Final assembly 1
B Main assembly 1
€ | 5322 216 24694 PCBA 4199 1
1D Panel 4%83% 1
2D 5322 267 70072 Connector 1
3D © Grip 1
4D Textstrip 1
5D 5322 256 94045 Foot, capacitor 5
60 Key 1
7D Capacitor, 3MU3, 20% 1
8D Capacitor, 10N 4
9D - Capacitor, 2N2 1
10D 5322 209 84227 Integrated circuit, SNT402N 2
11D 5322 209 80148 Integrated circuit, SNT404N 3
12D 5322 209 80242 ‘Integrated cireuit, SNT454N 2
13D 5322 209 84528 Integrated cireuit, SNT400N 3
14D 5322 209 84201 Integrated circuit, SNT4B86N 3
15D 5322 209 B4165 Integrated oirouit, SNT474N 3
16D 5322 209 84678 Integrated oircult, SNT482N 1
17D 5322 209 84531 Integrated circuit, SNT420N 1
18D 5322 209 84403 Integrated circuit, SN74191N 2
19D 5322 209 80138 Integrated cirouit, SN7430N 1
20D 5322 209 80059 Integrated circuit, SNT475N 2
21D 5322 209 84516 Integrated cirouit, SN74197TH 1
22D 5322 209 80144 Integrated circuit, SN7483N 2
23D 5322 116 54469 Resistor, 100 Ohm 1
24D Capacitor, 1N8 1
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FCBA 5MO03

item Part number Description Qty. per
nr ass'y
A Final assembly 1
B Main assembly 1
¢ 5322 216 25017 PCBA 5MO% 1
1D Panel 6047 1
2D 5322 268 14059 Pin 37
3D 5322 256 94045 Poot, capacitor 17
4D 5522 255 44002 Foot, transistor 16
5D : Bead, glass 24
6D 5322 255 44102 Converter, T0-99 1
10 5322 255 40079 Cooling ring 1
aD 5322 255 44097 Converter, T0-100 1
9D 5322 158 10243 Choke, 100UH 2
10D 5322 209 84036 Integrated circuit, SNT417 1
11D Integrated circuit, 710HC 1
12D Integrated cireuit, 711DC 2
13D 5322 209 84918 Integrated circuit, SN74S5114N 1
14D Integrated circuit, T23HC 1
15D 5322 209 B4916 Integrated circuit, 733DC 1
16D 5322 209 84049 Integrated circuit, SN7413N 1
17D 5322 130 44502 Transistor, 2N2906 i
18D 5322 130 40417 Transistor, BSX20 5
19D 5322 130 40205 Transistor, BSX29 2
20D 5322 130 40324 Transistor, BCYTO 2
21D 54522 130 44115 Transistor, 2NP222A 1
22D © Transintor, BE240 2
23D 5322 130 44195 Tranaistor, BI'494 1
24D 5322 130 30613 Diode, BAWG? 2
25D 5%22 130 34391 Diode, 512BAY 7
°6D 5322 130 34047 Diode, BEX75-C1V4 1
27D 5%22 130 30766 Diode, BAXT9-COYP 2
280D 5%22 130 %4069 Diode, BZX79-C1? 1
29D Capacitor, 100D 2
30D Capacitor, OMU1, 50V 4
31D Capacitor, 10N 2
32D Capacitor, 22N 1
33D Capacitor, 108, 50V, 10% 1
34D Capacitor, 6N8 1
35D Capacitor, 22N 1
36D Capacltor, 4MU7, 20 1
37D Capacitor, 680F . 1
358D Resistor, 121E, 1% 3
39D Resistor, 147E, 1% 3
40D Resistor, 681F, 1% 5
410 Resistor, 4KG64, 1% 6
42D Resigtor, OE2%S, 1% 1
15D Resistor, 7K61, 1% 1
440 Resistor, 2K1%, 1% 5
45D Resistor, 1K78, 1% 3
46D Resistor, 21K%5, 1% 1
ATD fesistor, SK62, 1% 3
48D Resistor, 82F5, 1% 1
49D Resistor, 1K21, 1% 10
50D Resistor, 1KO, 1% 1
51D Resistor, 6K81, 1% 6
52D Resistor, 100E, 1% 2
53D Renistor, 316B, 1% 2
54D Resistor, 8K25, 1% 2
55D Resistor, 31K6, 194 &
56D Resistor, 10K , 1% 1
57D :
5810 Resistor, 17BE, 1% 1
59D Resistor, 261E, 1% ]
60D Resistor, 1K47, 1% 2
61D Resistor, 12K1, 1% 1
62D Resistor, 3K83%, 1% b4
63D Resistor, 14K7, 1% 2
64D Resistor, GBE1, 1% 3
7612 X1215 8-51
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POBA 2M26

Item Part number Description Qty. per
rr ass'y
A Final assembly 1
B Main assembly 1
¢ 5322 216 24959 PCBA 2M26 1
1D Panel 2161 1
2D 5322 267 70072 Connector 64 pin 1
3D Grip 1
4D Textatrip 1
5D 5322 255 40079 Cooling star 1
6D 5322 256 94045 Fool capacitor 11
7n Yoot transistor 1
an 5322 290 34083 Pin solder ]
an Transistor, PN290%H 1
10D 5322 1350 44017 Transistor, BSV79 1
11D 5322 209 8533 Integrated cireuit, 0Q651 N2 1
12D 5322 209 8448 Integrated circuit, TBA 2218 3
13D 5%22 209 85336 Integrated cireuit, 0§ 653 N1 1
14D 5322 209 84035 Integrated cireuit, SNT416 N 1
15D 5322 209 85335 Integrated cireuit, 0Q 652 N2 1
16D 5322 130 30774 Diode, BZX 79 - C10 1
17D 5322 130 34047 Diode, VZXT75 - C1 V4 1
18D 5322 130 30229 Diode, AAZ15 1
19D Capacitor, 1NG 1
20D Capacitor, 22N 2
21D Capacitor, 3N9 2
22D Capacitor, 100P 2
23D Capacitor, 100N 21
24D Capacitor, 10N 1
25D Capacitor, 1N2 1
26D Capacitor, 330N 1
27D Capacitor, 4NT 4
28D Capacitor, 470P 1
29D Capacitor, 3MU3 1
30D Capacitor, 100N 1
31D Resistor, 12K1 1T
32D Resistor, 17K8 1
33D hesigtor, 10K 1
34D 5322 103 10135 Resistor, 2K0, 3/4 W 3
35D Resistor, 2K15 5
36D Resistor, 4K64 6
27D Resistor, H6K2 1
58D Resistor, 1K78 2
39D Resigtor, 825E 1
40D Reaistor, HK62 4
41D Resistor, 14K7 10
42D Registor, 383K 4
43D Resistor, 176E 1
44D Resistor, 46E4 1
45D Resistor, 464E 1
46D Resistor, 1KO 1
47D 5322 103 10049 Resistor 5K0, 3/4 W 1
48D Resistor 21K5 2
49D Resistor 3K83 1
50D Resistor 1K21 1
51D Reaistor 22B, 5 W 1
52D Resistor 261 K 1
1612 x1215 8-53
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PCBA 2M41

I tem Part number Deseriplion Qty. per
nr asg'y
A Final assembly 1
‘B . Main assembly 1
C 5322 216 25018 PCBA 2M4 1 1
1D Panel 2164 1
2D 5%22 267 70072 Connector, 640 1
3D Grip 1
4D Text plate 1
oD 5322 256 94045 Foot, capacitor 2
6D 5322 255 44002 Foot, transistor 3
1D Bead, glass 20
8D Solder tag 1
9D 5%22 130 30613 Diode, BAW6G2 6
10D 5322 130 30342 Diode, BZYB8-C3V6H 2
11D 5322 130 30773 Diode, BZXT9-C4VT 1
12D 5322 130 34047 Dicde, BZXT5-C1V4 1
14D 5%22 130 30766 Diode, BZXT79-C6V2 1
14D 5322 130 40182 Diode, BAX13 1
15D 5322 130 44017 Diode, BBVTY 1
16D h322 130 40324 Diode, BCYTO 2
17D Capacitor, 10N 1
18D Capacitor, 100MU, 20V 1
19D Capacitor, 22 8
20D Capacitor, 100N 2
21D Capacitor, 220N 1
220 Capacitor, 4AMU7, 20% 1
23D Capacitor, 3MU3, 20% 4
24D Capacitor, 15 1
25D Capacitor, 10N 1
26D 5322 209 84598 Integrated circuit, UAT41C 2
27D 5322 209 84242 + Integrated cirecuit, UATI10C 1
28D 5322 209 84291 Integrated eirouit, SNT4121N 1
29D 5322 209 84017 Integrated circuit, SN74123N k|
30D 5322 209 80151 Integrated cireuit, SNT408N 1
31D 5322 209 84528 Integrated circuit, SNT400N 1
32D 5%22 209 84529 Integrated cireuit, SN7403N 1
33D Resistor, 1K0, 1% 6
24D Resistor, 10K, 1% 4
350 Resistor, H2K5, 1% 2
36D fesiotor, 178K, 1% 1
37D Resigtor, 100K, 1% 1
38D Resistor, 3KB3, 1% 1
39D Resistor, 68W1, 1% 1
40D Resistor, 56K2, 1% 1
41D Resistor, 2K15, 1% 1
42D Resistor, 1K47, 1% 1
43D Resistor, 1K47 1% 1
44D Registor, 4K&64, 1% 1
45D Resistor, 2K61, 1% 1
46D Resistor, 12E1, 1% 1
47D Resistor, 178E, 1% 1
48D Resistor, 215E, 1% 1
49D Resistor, B825E, 1% 1
50D Resistor, 28K7, 1% 1
51D Resistor, 12151, 1% 1
52D Resistor, 38K3, 1% 1
"3 Resistor, 17K8, 1% 2
HD Resistor, 31K6, 14 2
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PCBA 2M6%

Item Part number Description Qty. per
nr asg'y
A PPinal assembly 1
B Main assembly 1
c 5322 216 24913 PCBA 2M63 1
1D Panel 2120 1
2D 5322 267 70072 Connector 1
3D Grip 1
4D Textetrip 1
5D 5322 268 14059 Pin contact 4
6D 5322 256 94045 Foot, capacitor 18
7D 5322 255 44002 Foot transistor 3
8D 5%22 130 34323 Diode, BAV 10 1
an 5322 130 30766 Diocde, B2XT9 - C6V2 2
10D 5322 130 30773 Diode, BZXTY — CAVT 1
11D 5322 130 30759 Diode, BZXT9 - C5VE 1
12D 5322 130 40407 Transistor, BSX20 1
13D Capacitor, 4NT 2
14D Capacitor, T00P 1
15D Capacitor, 10N 5
16D Capacitor, 390P 1
17D Capacitor, 1R2? 1
18D Capacitor, 2N2 1
16D Capacitor, 3N3 2
20D Capacitor, 22N 6
21D Capacibor, 100N 2
22D Capacitor, 510P 1
23D Trimmer, 10P 1
24D Capacitor, 10P 2
25D ‘ Capacitor, 39P 1
26D 5322 158 14034 Choke ;
27D 5322 158 24056 Pot core, aesy 1
28D 5%22 209 B46T5 Integrated cirvouit, U6ATTE0 1
29D Integrated cireuit, U6A7T11 1
30D 5322 209 84677 Integrated cirenit, U6ATT33 1
31D 5322 209 B4242 Integrated cireuit, UAT10C 5
52D 5322 209 84598 Integrated circuit, UAT41C 1
330 5322 209 84165 Integrated circuit, SH7474W 1
54D 5322 209 84194 Intagrated cirveuit, SHY438N 1
350 5322 209 84676 Integrated cireuit, GJH231/74HO1N 1
36D 5322 209 84017 Integrated cirecuit, SN74121N 1
37D Resistor, 10E 1% 1
38D Gesistor 21E5 % 1
300 Hewistor 31E6 1% 1
40D Resiston, S6m2 1% 1
41D Resistor, 1008 1% 4
42D Reaistor, . 4648, 1% 2
43D Resistor, 5621, 1% 1
44D Resistox, 8258, 1% 5
45D Resietor, 1KO 1% 8
46D Resistor, 1K21 1% 2
47D Resistor, 2K15 1% 1
48D Resisbor, 2K61 1% 5
49D Resistor, 3XB3% 1% 1
50D Resister, 4K64 1% z
51D Resistor, BKG2 1% 3
52D Resistor, 10K 1% 1
53D Resistox,  12K1 1% 2
54D Registor, 1478 1% 3
55D Resistor, 2158 1% 3
56D Resistor, 8285 1% 1
57D 5%22 101 14067 Potentioneter, SKO1% 2
58D Resistor, 3B3E, 1% 2
59 Diode, BSX20 3
7612 8-57
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PLBA MEAWDER

Item Part number Deseripbion Gty. per
L2z ansty
A Final assembly 1
B Main assembly 1
c 5322 216 24482 PCBA NMeander 1
1D Board 1
2D 5322 256 94045 Base, capacitor 17
3D Screw, M3x8 2
4D Washer, 3,2x7 2
5D 5322 532 54349 Ring, Mica ?
oD Spring ring 2
7D Nut, M3 2
8D Screening housing 1
gD Screening plate 1
10D 5322 158 14034 Coil, 220 ul 2
1D 5222 158 24059 Potcore, Assy 1
12D 5322 158 24058 Potcore, Assy 1
13D 5322 168 24061 Potcore, Asasy 1
14D 5322 130 34047 Diode, BAXT5 - C1V4 1
15D 5322 130 34173 Dicde, BZXT9 - CHVE 2
16D 5322 130 40423 Transistor, BCYBT 2
17D 5322 130 40823 Transistor, BD139 2
18D 5322 130 44082 Trangistor, BSWE9 2
19D 5322 209 B4762 Integrated circuit, CA 3054 2
20D : Capacibor, GER, 56pi & 2%, 63V 1
2D Capacitor, CER, 100pl + 24, 63V 2
22D Capacitor, CER, 680pl + 10%, 100V 1
23D Capacitor, CER, %%00pF + 10%, 100V 4
24D Capacitor, CER, 10000pF -20/+100% 40V 5
25D Capacitor, CER, 22000pF ~20/+100% 40V 2
26D Capacitor, MPR, 0.022 uF + 10% 250V 4
27D 5322 124 14075 Capacitor, Electrolytétantalum 1/uF + 10% 35V 1
28D Capacitor, CER, 10pF + 2% 63V 4
29D Resistor, 3K83 # 1% 125mW 5
30D Resistor, SE62 + 1% 125mW 7
31D Resigtor, 4K64 + 1% 125mW 1
32D Resistor, 8K25 + 1% 125mW 1
33D Resistor, 26K1 + 1% 125mW 1
34D 5322 103 14028 Potentiometer, 200 ohm 1W 2
35D Resistor, 10 ohm 1% 125mW 4
36D Resistor, 2681 1% 125mW 2
37D Resistow, 100 ohm 1% 125mW 2
%80 Resigtor, 147 ohm 1% 125mW i
39D Regiator, %8% ohm 1% 125mw 4
40D Resistor, 1K 1% 125xmW 2
41D lResistor, 829 ohm 1% 125mW 1
40D Resistor, 3K16 1% 125mW 2
7612 X1215 8-59
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POBA,

POWER BUPPLY

Item Part number Description Qty. per
nr &SS'y
¢ Sub-assembly 1
D Frame assembly 1
E 5322 216 24496 PCBA, Power supply 1
17 Board, supply section 1
2F Wut, insert Elong} 2
37 Nut, insert (shoxt) 2
47 5322 209 34083 Solder tag, 0,9, CNW 3=d-i 16
5F 5322 256 34031 Puse~holder ]
&R Foot, transistor, T0-18 1
o 5322 255 44056 Toot, transistor, T0-5 1
8F 5322 815 23554 Serew, M3x15, st.cd., ecyl, NLN-B103 2
9F Washer, 3,2x7, St.cd., UN=BOS50 e
108 5322 532 10231 Washer, spring, %,1x5,7, Cu.SH.Ch., SN=-BO%1 AX 2
11P Nut, M3, HEX, S5t.Cd. UN-BO20 2
12F 5%22 290 64172 Connecting-block, B-pole 1
13T 5320 268 14059 Pin, locking 20
14F Nut, insert, M3x2,3, HEX, Ni.br. NLN-BOZ24 4AX i
15F Serew, M3x6, S5t.Cd., Cyl., NLN-B103 1
16F 5322 255 44093 Heat sink 1
17F 5322 256 94045 Base, capacitor 5
180 5322 532 14493 Washer, earth, 8t. Cu.Ni., 3,2x6 1
19F Base, Integrated circuit 4
20F 5%22 052 40079 Cooling plate, 10-5, TX-BF-0%2-025B 3
21F 5%22 209 84899 Integrated circuitl, TBA 281 4
22PF 5322 130 2403%5 Thyristor, BT 1004 i
23F 5%22 130 40486 Transistor, BCY 72 1
24F 5322 130 44019 Transistor, BSX 60 1
25F 5322 130 34173 Diede, BZXT9 - CHV6 1
26F 5%22 130 30414 Reotifier bridge, BY 164 4
27F 4822 253% 30021 Puse, 1A -~ 250V 3
28F 4822 253 30028 Fuse, 4A - 250V (slow) 1
20F Capacitor, 680pF - 40V - 10% 4
307 Capacitor, 0,1/uF - 100V - 10% 4
AF Capacitor, TGO/uF - 20V 1
32F Capacitor, 100/uF - 16 3
33F Capacitor, 9,6%ult - 25V 1
34F 8322 124 20597 Capacitor, 2200 ulF - 40V 3
35T Capacitor, 10 nf' - 40V - -20/+100% 1
36F Capacitor, 22 nF - 40V - -20/+100% 1
2R 4822 113 60056 Resistor, 1 ohm, 2W - 10% 3
18y 5322 111 44163 HRegistor, 0,22 ohm, SW - 10% 1
39F Resistor, 5,11 ohm, 1% - 125mVW 3
40F Resistor, 10 ohm - % 125mW 1
41T Resistor, 26,1 ohm ~ 1% - 125oW 1
42F Resistor, 82,5 ohm ~ 1% - 1250W 1
43F kesistor, 100 ohm - 1% — 125mW 1
44F Resistor, 121 ohm - 1% - 125mW 3
45F Reaistor, 147 ohm - 1% - 125mW 4
46T Resistor, 215 ohm - 1% - 125mW 1
47F Resistor, 681 ohm - 1% - 125mW 1
487 Resisgtor, 825 ohm - 1% - 125mW 1
497 Resistor, 1K - 1% - 125mW 7
50F Resistor, 1K47 - 1% - 125mW 2
51F Resistor, 1K78 - i% - 125mW 4
52F Resistor, 2K61 ~ 1% - 125mW 2
53F Resistor, 3KB3 - 1% - 125mW 1
54F Resistor, 4KG64 - 1% - 125mW 1
55F Resistor, 5K62 - 1% - 125moW 1
56F Resistor, 4.R., 1K78 = 1% - 125oW 1
5P Resistor, A.R., 2K15 - 1% - 125nW 1
58F Resistor, A.R., 2K61 - 1% - 125mW 1
59F Resistor, A.R., 3K16 — 1% - 125mW 1
60F 5322 130 34494 Rectifier, bridge, SKB 2/C2 L5A 1
7612 X1215 8-63
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PCBA 2M24

Item Part numbexr Description Qty. per
nr agsly
B 5322 216 24956 PCBA 2M24 1
10 PANEL. 2160 1
20 5322 267 70072 CONNECTOR 64P 1
30 GRIP 1
40 TEXT STRIP 1
50 5322 255 44002 FOOT, TRANSISTOR 4
6C 5322 256 94045 FOOT, CAPACITOR 25
e BEAD, GLASS 1
8C 5322 290 3408% SOLDER TAG 6
9c 5322 255 44097 SPACER 1
10C 5322 130 34173 DIODE, BZX79-C5V6 3
11¢ 5322 130 34167 DIODE, BZX79-C6V2 1
120 5322 130 30613 DIODE, BAW62 6
13¢ 5322 130 30594 | DIODE, BAV1OD 6
14¢C 5322 130 34049 DIODE, BZX75-C2V1 o
150 4822 130 30773 DIODE, BEZX79-CAVT 2
16C 5322 130 40324 TRANSISTOR, BCY70 o
170 5322 130 44017 TRANSISTOR, BCY79 2
18C 5322 124 10005 CAPACTITOR, 3MV3 3
190 CAPACITOR, 22N 11
20C CAPACITCR, 10N 1%
21C CAPACITOR, 22P 1
220 CAPACITOR, 12P 1
230 CAPACITOR, 68N 1
240 CAPACITOR, 2N2 1
250 CAPACITOR, 33%0P 1
260 CAPACITOR, AN7 1
270 CAPACITOR, 10P o
280 CAPACITOR, 1NO 1
29¢ CAPACITOR, OMU1, 50V 3
30C CAPACITOR, 560P 1
31C CAPACITOR, 68P 2
320 CAPACITOR, 1N5 1
33C 5322 158 10278 FILTER CHOKE, 1000UM 2
340 5322 209 84917 INTEGRATED CIRCUIT, 760DC 1
350 5322 209 84603 INTEGRATED CIRCUIT, 1M1414N 1
360 5322 209 85425 INTEGRATED CIRCUIT, LM725CN 1
37C 5322 209 84672 INTEGRATED GIRCUIT, 711HC 1
38C 5322 209 84486 INTEGRATED CIRCUIT, TBA221B 3
39C 5322 209 84165 INTEGRATED CIRCUIT, SN74T74N 1
40C 5%22 209 84528 INTEGRATED CIRCUIT, SNT400K 2
41c 5%22 209 84516 INTEGRATED CIRCUIT, SNT74197N 1
42¢ 5322 209 80150 INTEGRATED CIRCUIT, SNT408N 1
43¢ 5322 209 84017 INTEGRATED CIRCUIT, SN74121N 1
440 5322 209 84201 INTEGRATED CIRCUIT, SNT486N 1
45C 5322 209 84194 INTEGRATED CIRCUIT, SN74123N 1
46C 5322 209 84486 INTEGRATED CIRCUIT, FBA221B 1
47¢ 5322 116 54012 RESISTOR, 6K81 4
48¢ 5322 103 14041 POT. METER, TRIM, 1Ko, 1W 1
49¢C 5322 116 54651 RESISTOR, 26K1 3
50C 5322 116 54736 RESISTOR, 261K i
51C 5322 116 54011 RESISTOR, 5K62 1 .
520 5322 116 54426 RESISTOR, 121E ;
230 5322 116 54676 RESISTOR, 56K2 ]
24C 5322 116 54619 RESISTOR, 10K 3
55C 5322 116 54696 RESTSTOR, 100K 5
560 5322 116 50572 RESISTOR, 12K1 5
57C 5322 116 54034 RESISTOR, 31E6 1
58C 5322 116 54511 RESISTOR, 316E 1
59C 5322 116 54469 RESISTOR, 100E 5
6oc 5322 116 50767 RESISTOR, 2K15 3
é1c 5300 116 50484 RESISTOR, 4K64 7
62C 5322 116 50557 RESISTOR, 46K4 1
63C 5322 116 50671 RESISTOR, 2K61 1
640 5322 116 54549 RESISTOR, 1Ko 9
650 5322 116 50767 RESISTOR, 215E 5
66c 5322 116 54492 RESISTOR, 176E 3
67C 5322 116 50677 RESISTOR, 21E5 2
680 5320 116 54012 RESISTOR, 681E 1
69C 5322 116 54589 RESISTOR, 3KB83 1
T0C 5322 116 54657 RESISTOR, 31K6 1
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1. ; INSTALLATION

1.1 SPACE LOCATION (figure 10-1)

One CCD mounted in a rack requires a floor area of approximately 600 x 800 mm, when the CCD is mounted
on drawing slides an additional 750 mm service area to the front and 650 mm to the rear of the
unit should be provided,

1.2 MOUNTING IN THE RACK

1. Pull out the drawer slides.

2, Lift the unit on to the four bolts mounted on the drawer slides.

3, Fasten the unit with four nuts (6 mm),

4. Remove the interface connector from the dummy plate.

5. Fasten the interface cable guide provided to the left drawer slide.

6. Fasten the interface commector to the cable guide.

7. Fasten the interface cable and power cable to the cable guide with the strip provided.
8. Remove the dummy interface cable guide.

143 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 10-2 and 10~3, and install the interface -cable.

?, 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,

1.4 POWER CONNECTION (see fig. 10-2 and 10-3)

The power cable for the CDD originates at thé rear of the unit.

(Hirchmann comnector),

1) Connect the 1 phase 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 fig, 10-3).

3) Conneot 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.,

[ 1
:
[ T

]
ground ’;”//”
strap -
fastened ///”’1
to the %
frame ‘\\\
terminal block

Fig. 10-4 REAR VIEW OF THE CABTNET

1.5 GROUND CONNECTIONS (figure 10-3)

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,

7612 X1215/1216 ' 10 -3



1.6 INPUT POWER REQUIREMENTS
The CCD requires an input source capable of supplying 220 V + 10%, - 15%, 50 Hz + 1%.

Primary 220 V AC 1 phase
V4 cos 0,7 to 0,8 (operating)
VA cos 0,7 to 0,8 (pack motor off)
2,6A/phase surge current
Heat dissipaticn 500 Watt.

X1215/1216

7612



2. CHECK OUT AND START UP PROCEDURE

This procedure should be used to make the first power application to the C.D.D. The procedure assumes
that the preceding procedures and requirements of this section have been performed and satisfied.
Instructions are given for the C.D.D. only.

1. Remove the four crosshead sorews of the rear cover, remove the two crosshead screws of the front
cover and disconnect the transport lock string of the carriage.
2. Cheek that all plugs and logic cards are firmly seated in their connectors.
3, Check that all heads in retracted positioﬁ are retired by the head loading cam block.
4, lotethe count of the elapsed time meter.
5. Make sure that the power cable is connected to the correct external power source, see installation 1.6,

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.

7. Place a cartridge on the spindle, start and stop immediately.
B, Repeat step 7 about 5 times, so that the cleaning cycle will run a few times,

9, When tho dicok pack has achioved operational spowd the brushed are returned to a position clear of
Lhe disk pack. The voice coll system drives tho carriage to load the Read/Write heads., When the heads
are loaded, on the operators panel, the unit ready (UR) indicator lighte and the heads stay at CYL, 000,

10, With the mainpower OFF, inetall a CE disk pack. Remove the WC (1424) card and replace with the CE write
disable card. Switch on the mainpower, 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 manual.

11. Stop spindle motor.
12, Bwitch off the mainpower.
1%, Fasten the front and rear cover,
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1. GENERAL

During uncrating; cave must be taken so that tools being used do not infliet damage to any assembly.

As a CDD Lls uncrated, inspect it for possible shipping damage.

A1l claims resulting from this type of damage should be prompily filed with the carrier involved.
If a claim is filed for damagee, 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 computerroom for 2 hours before operating.

11-2 X1215/1216
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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 inserted from the side.
It is important that the mechanical shocks be kept to a minimum during transport.
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Polypropylane strap

Pig. 11-1 UNIT STORAGE
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PACKING AND UNPACKING

3

3.1 PACKING (fig., 11~1)

1) Remove the 4 crosshead screws of the rear cover and the 2 crosshead screws of the front cover.

2) Put the plastic cover on the palet over the 4 bolts.

3) Lift the unit on the palet.

4) Fasten the unit with 4 nuts, (E)

5) "asten the front and rear cover.

6) quse Lhe plastic cover with adhesive tape.

7) ut over the cardboard nleeve. ()

8) Pul over bthe cardbourd box. (A)

9) Put in the cardboard on each corner. (1)

10) Put on the cardboard cover. (C)

11) Close the cardboard box.

12) Pass the polypropylane straps under the top surface of the pallet. Pass the straps over the
box top and bring the ends of each strap together {see also unpacking).

4.2 UNPACKING (fig. 11-1)

1. Remove the two polypropyl straps securing the protective covers.

2. Remove the corrugated cardboard box (A) by lifting it.

3. The- currugated cardboards {B) on each corner are released, so remove them.

4. Remove the second corrugated cardboard cover (C) by lifting it.

5. Remove the corrugated cardboard sleeve (D)

6. Open the plastic cover.

7. Remove the 4 croeshead screws of the rear cover and the 2 crosshead acrews of the front cover.

8. Hemove 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 poseible to re-use the packing materials for transportation, in which case they need
a dry storage area.

7612 - X1215/1216

11-5



11=6

X1215/1216

7612

ik

i



	Scan_PR0170173_0534_001
	Scan_PR0170173_0534_016
	Scan_PR0170173_0534_032
	Scan_PR0170173_0534_045
	Scan_PR0170173_0534_058
	Scan_PR0170173_0535_001
	Scan_PR0170173_0536_001
	Scan_PR0170173_0537_001
	Scan_PR0170173_0538_001
	Scan_PR0170173_0539_001
	Scan_PR0170173_0539_009
	Scan_PR0170173_0540_001
	Scan_PR0170173_0541_001
	Scan_PR0170173_0542_001
	Scan_PR0170173_0542_017
	Scan_PR0170173_0542_030
	Scan_PR0170173_0542_044
	Scan_PR0170173_0543_001
	Scan_PR0170173_0544_001
	Scan_PR0170173_0544_016
	Scan_PR0170173_0544_032
	Scan_PR0170173_0544_047

