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1. GENERAL. 

This 110Ct..lOli d ea l s wi t h t heor y of t he CUD bloc k tl1agraUl B (figur e 3-1 and ~ - 2) a re referrod to when ~xplaining 
t h e ac t ions dur ing o peration ,,; . . 
The re l ationshi p between t he ma in block El of tbe enD and the i n Le r I a c ing' princ i ples ernp]oy eJ f ol.' COlDUluuicatioIl 
betwoen t he Cont1'ol Unit and t h o enD are desoribud i n dota.i l. 
The f Ullctiona are d es ori b ed i n conjunction with t he logio diagralllB preacnt i n Volume I V. 
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2 . INTERFACE DIALOGUE. 

Aft l:n' thE! power haa boen s witched on and the starting prooedure initiated , aorne time elapses before the 
Cartridge Diek Drive (enn) is ready . When the enn is -ready , the interface signal un (Unit Ready) 1s made 
active. At such time,the Control Uni t can select the enD by meane of the interrace ~ine US , (Unit Solect) . 
The Cylinder Seleot signal CS , together wi t h tho Address Bus linea 00 through AD7 indicate t h e required 
oyli nd o !.' adch'eso . 'llhe s ignal G'l'S (Cont"t'ol Selec t ) , toe-other wi th aigna.h AB2 , AB5 or Al36 Oan initiate a seek 
acti on . 

Af ter tho seek is finiBhed , the interface !:Iignal CON (on-oylinder) is raisod , indicating the h9MB are 
poeit ioncd on the selected cylinder. 
At this junctu].'e, a head is selected by the tag line HS (Head Selected), together with t he interface bUB 
lines ABO and .A:B1. When the head has bean select ed , eignal CTS ia raised again, together with the interfac e 
lines ABO and AB1 , or AB4 to start data processing . 
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3. DISK DRIVE ACTIONS. 

Seotion 2 of this volume dealt mainly with the i nterrace dialogue . 
A more detailed desoription of the result of the dialogue 18 desoribed here. 

When the Cylinder Select command is received, the Cylinder Address register 1a oompared with the Cylinder 
Regieter containing the last oylinder address . The result is etored either normally or inverted and Bent to 
the Difference Counter. 
Inversion only takes place if the direotion of the seek 18 reveres . 
The coil driver is aotivated via the Position Control l ogio and electronios. The 
will move the head a crosa the t:t'ack until the Differenoe Counter haa reaohed 1 tEl 
count down is realised by the Meander circuit whioh gives a pulee for each track 
Differenoe Counter. 

cur rent t hrough the 
pre-eelected count. 
passsd to step the 

coil 
This 

Thirty-ons or less cylinders before the selected cylinder the movement beoomes oontrolled ' by the Dilfletenc e 
Counter . The ourrent is reversed and deceler~tion of the positioner ensues , following a pro-aolec ted ourve. 
The moment the count is reached, half a cylinder before the selected cylinder , the positioner ie f ully 
decelera ted by a maximum current pulse. The .oontrol of t ·he pOSitioner changss from the Velooity mode to t hs 
POSitioning mod&, moving the heads to the track centre . 
At t his j uncture , t he interfaoe s i gnal CON is raised , enabl ing read or .write ao t ions to be performed. 
The l ogic-control-block monitors a l l aotions, detecting error or Uns8~e conditions . 

Index puls8s of the fixed disk are used to check t he disk speed. 
Other functions of the index and sector pulses are beyond t he scope of this manual . All input and output 
interfaoe signals (except the index and sector pulses), signal AT (Attention) and SUS (Set Unsafe) are gat ed 
wi th the selection signal US (Uni't Select) . 
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POSITIONER INDEX UNIT 

Figure 3-3 PRINCIPLE C0l1PONENTS 

Prim Meander 

PI1CH 

Figure 3-4 MEANDER TRACK PITCH 
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4. MAJon ASSEMllLIES. 

In the description of a no rmal Power-on and Start cycle a numbe~' of main blocka present in the cartridge dlak 
drive are described. 

4. , MAIn DRIVE JolOTOR 

If a cartridge is plaoed on the disk drive and t he unit started , the asynchronous main drive motor 1s 
started. A belt drives the spindle on wich the cartri dge Is plac ed. The fixed disk is kept in position 
at the lower part of t he spindl e and centra, if properly fixed , while the oartridge is mounted on top of 
the spindle, 
Within sixty seconda '~ of star ting ~he main drive motor the cartridge will be revolving at Its 'nomlnal 
speed of 2400 rpm . . 

4 .2 BRUSH MOTOR 

2.5 seoondsl after the main drive motor is started , a timing signal activatsQ a small low speed Qotor 
(about 300 ' rpm). Thie motor is geared down ao that 3 revolut iono of the motor occur during the recaining 
20 seconds! whilst four brushes sweep over the four eurfaces during the Clainlng oycle . 

4.} . INDEX/SECTOR TRANSDUCERS 

For the fixed disk as well as for the cartridge a magnetic transducer ie present whioh detects the 
alote in the index/ sector ring of the cartridge and the index/sector of the fixed disk. 
The' latter ring is fixed to the spindl e . In the electronics the detection of slots is transformed into 
logic pulses. 

4.4 . POSITIONER 

Providi ng that the correot speed has been attained by tho opindle , the unit starts the first s esk so 
Lhat the pos,l tioner WOVBS inwardIJ. 
Tho positioner is one of the oritioal parts of the disk drive. and is balanoed out to overoome 
vibrations and inoorreot loading of the heads. The positioner inoorporates a ooil , a speed tranducer 
a prime meander circuit and the heads. 
By sending a current tinough the voioe coil in one direotion , the oarriage is moved in that direction. 
When reversing the current the carriage movement is reversed . 

4 • 5 SPEED TRAIIDUCER . 

Tho speed tranduoer consists of a magnet fixed on the poeition arm , moving through the centre of a coil 
whioh is fastened in the positioner house. 
The voltage induced in the coil is directly related to the speed of the positioner arm. This voltage 
is used to control the speed. 

4.6 DISPLACEI<ENT PICK-UP SYSTEM 

4.7 

7612 

For measuring the displacement of the carriage a "meander system" is applied. 
The meander conaita of 2 printed oarda. One card 1s mounted on the oarriage and contains a coil whioh 
is printed in meander form on the oard . This one is oalled the primary meander . 
The other card ie fixed on the base plate and containe two coils , which are printed , also in meander 
form. These are called the eec,.o'ndary meander A and 11. 

When t he positioner movee, the prime meander passes the second m~ander. The pitch of the meander tracks 
is twice the track distanoe (figure 3-4). AIle tree meander oirouits have voltages with a frequency of 
300 kHz. The s econdary meander voltages become modulated by the movement result ing in , after demodula­
t i on, a sine-wave and a cosine wave . These s i gnala are aent to the poeitioner control and track count 
circuits. 

TRACK ZERO INDICATOR 

The track zero indicator is an opt o- electronic device which is mounted on the base plate. When a "flag" 
whioh is mounted on the carriage passee the indicator, the logic output of the indicator is inv.erted. 
The output e ignal of t hs indicator , in combination with some other logic signals de termines the 
position of traok oeo. ' 
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5. INTEnFACE 

General 

Several Ca~tridge Disk DriveB may be connected to one Control Unit. 
Each unit is selected by the interface signal · Un! t Select ( US) I and is q.onnectod to the Control Un! t with un 
B.symetrical cable. or with a coax-cabl e ( 2LOO). 
The principe of the interface is the eo called "STAR TYPE". 

5.1. LOGIC LEVELS 

The " 0" logic level shall be between OV and + p . SV 
The 11111 logic level shall be greater than + 2.4V (nominal +4.5V) 
A signal wi th an invers i on bar (X) 1s aotive for a l ogio "0" . 
A signal wi thou t an inversion bar (X) is active for a logic "1 11. 

5 . 2 ItlPUT SIGNALS 

The interface input signals of the d.i.ek drive unit are : 

b
a) Unit Select (U8L) 

) Three tagline signals : Cylinder select {CSl 
Control select (~S 
Head select HS 

d
eel Eight Address & Buo lins (ABO-AB7) 

Set Uni t Unsafe (SUS) 
Write Data (WRnA) 

5.2.1 Unit Select signal 

With the Unit Select signal a certain diak drive can be se lected. 

5. 2.2 . Tagline and Address Bus l ine 

Although in prinoiple data can be wri t ten on an arbi trary place of the disk Aurface, t he data normally 
written on fictive concentric circles nalDend tracks . 
The pitch of these tracks is determined by the meander sys t em. 
The CDD hs's a maximum of 204 tracks per disk aurfa-ce. t40B tor the J(1216) 
The normal procedure is that the con tro l unit , by combination of tag line and address & busline signals, 
indicates on which track the heads s hould be, then selso t s one of the four heads and, when the heads are 
settled on t he right plac~ , gives write or read commands. 
Figures 3- 6 and 3-1 show how the var i ous combinations of taglins signals and address & buslins signals are 
interpreted by t he disk drive unit 

~nit Solec t · 

AUO' Control Uni t 

II'B1' In(l ex C£l.rtl.'idR'e ' 

All1' Index Fixed Disk' 

All 3 , Contr ol ~ue Lines Sector Car t ridge ' 

All4 ' Sector Fixed Disk ' 

All5 ' 
On Cylinder ' 

All6' 

All7 ' 
Unit Readv' 

AllS' Unit Unsafe 1 ' 

Cylinder Se l ect' 

) Head Select' 

Control Solect ' 

Set Unsafe' 

Unit Unsafe 2 ' 

Attention' 

Read Data' 

!t'a.g Liuea 

'vIri te Data 

Figure 3-5 I/O INTERFACE 
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Cylinder select Head select Control select 
signal active eignal active signal active 

Add. & Bualine ABO active 1 0/1 Write enable 

" AD1 " 2 2/3 Read enable 

" AB 2 " 4 No t used Seek initiate 

" AB3 " 8 Not used Reset unsafe 

" AB4 " 16 Not· used Erase enable 

" AB, " ~2 Not used Seek in! tiate 

" AB6 " 64 Not used Return to zero 

" AB7 " 128 Not used Not uBed 

ABO " 256 Not used Not u sed 

Figure 3-6 i'ag and Control .tIus Ll.nes 

Add. & Busline Add. & Bueline Head Seleot Selected Correeponding 
ABO AB1 oilO1.1 Read nr . Disk surfaoe 

Not active Not ac t ive Active 0 upper 
cartridge 

Active llot active Act ive 1 lower 

Not act ive Ac tive Active 2 unDer fixed 

Act i ve Aotive Active 3 lower disk 

Figure 3-1 Head selection 

Remark: '.rhe combination of Address & Busline signal s and the Cylinder Select eignal indiclltes 
the new traok to which the haeds should go. 

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

Cyl. Select 

Head Select 

Control Select 

All 0 

AB 4 

AB 5 

logics . 

u 

u 

" II 

II u 

" n 
It 
Ii U 
Ii 
Ii 
It 

II 

" Ii 

Figure 3-B Seek to cylinder 50 

An example explains the use of these lines olearly (Fig ~-8) 

5.2 . 3 Set Unit unsafe. 

U--

U-

This command can be given by the Control Unit in case of power failure of the Control Unit . 
Tht> CnD turns to t he unsafe 2 mode , which moans that the heads are retraoted and the write electronics ar e 
diunblod so that no damEl.ge either to Disk Drive Unit or data oan oocur. 
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5 . 2 . 4 Write D~ta 

'rh e wri.t e dat.n signal consist s o f sal.'l a li '/,cd data t o be wr I t ten on ;1 diok ourfucc . 
Fig . ~ .·9 shows a w.L·iL (' fl ata EIgnnl. 

data. 

Figure 3-9 

b
a) Duration of bo th clock and data pulse (if present) 

) Time betwoen a cloek and data pulee 
- 100 
- 100 

0) Durat ion o f a bit cell - 400 
A bit cell i s the area between the beginn i ng of a 
clock pulse and tho beginning of t he next c l ock pulse . 

5.3 ou'rpU'l' SIGNAI,S 

The output interfa c e signals of tho d isk drive unit are : 

a Index Si gll!ll Car tridge 
b Index Signal Fixed Disk 
c Sector Signal Cartridge 
d Sect6r Signal Fixed Di sk 
e On Cylinder 
f Unit Rea.dy 
g ) Uni t Unsafe 1 

~j.l Unit Unsafe 2 
... Attention 

Read Da tfl 

I
IPC) 
IPF) 
SPC) 
SPF) 

'COli) 
un) 
USA 1) 
USA2) 
AT) 
RDDA) 

5.~.1 Index Pu)se Crtrtridge Fixed DifJk . 

n Gec 
naeo 
nsec 

data clock 

Once per r e vo l ution , an index pulee becomes activ e a t t he moment the index slo t passes the index and sector 
t ransduc er . 
This pulse provides t he physical beginning of each track a nrl is not gat ed with the uni t oe l ect signal. 

5. 3. 2 . Sec tor Pulse Cartridge (l!'ixetl Di sk) 

Each t i me <:to scctor slot pasoes t he index and soc to r transd ucer , t he beginn i ng of a new scctor i s signallod . 
With the aid of !1o?ctOl.' pUlUt/3 a track can b e divided in to I-'incea . 
This aigt"Jal 1a not gat sd with the Unit Sel ec t signal. 

Note : There i!.l no r elation between tho index/sector signals of the cartridge nnd the index/seotor 
algnal o of the fixed disk. 

Un i t Ready signal 

The act i va.tion of this signa.l i ndicates t hat the CDD is ready to operate , that is to say it is r eady t o 
receive inGtl'uc t iona and t o transmi t such output signal s as are not gated . 
This signal bocomes active when; 
- a cartridgo has been inserted, 
- the di sk has attained a speed of 2400 rpm, nominal, 
- when the hellds are loaded for the first t i me , and the drive i8 completing t he first seek. 
The eignal ia deactivat ed when the operator stops the driver. 

On Cylinder 

This signal , when active , indicates t ha t t h e heads are pos i tioned and the seek operation i s finis h ed. The 
unit can acoept read/write or another Beek oommand . 

Un! t u.nSAfe 1 

This aignal becomelJ active when the pOSit i oner drifto away from the correot track position. In this situation 
' the unsafe 1 proced.ure is entered and t he following series of action s a r e carried out: 

- write proteution ia s et I 
- the heado arc r e t ul.'nod t o traok 000, 
- the unsafe 1 [lignal is fJd, 
- when the heais arC at track 000 an Att ention signal ia sent . 
The Unsafe 1 aignal c an be reset by loauing a Ret urn To Zero cornmand or l by u sing a Hea e t Unsafe command 
(optional ) . 
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Unit UnSaf e 2 

When the Unit unsafe 2 signal becomes aotive it indioates that an unsafe prooedure haa been oarried out & 8 

result of one or more of the following oonditione ooouring in the enD: 

2 there is erase current but no write current , . 
'j there is write current but no erase current , 

3 there i s write and/or erase enable when the heads are not on cylinder, 

6 more than one head is seleoted, 

4 there is write and/or erase enable a t the same time as t here is read enable , · 
51 there ia alternating write current in only one half of a head coi l, 

1 the heads pass the minus 001 track position, traveling in the retracting di r ection , wi thout the eDD stop-
ping, 

9
6) the speed of l.'otation of the cUsk is incorrect , 

) an emergenoy brake ie applied ae a res.ul t of one of the following condi tiona: 
a. the positioner speed exceeds a specified maximum, 
b, the seek time is too long, 
c, mains power is not present, 
d, D.C. voltages + 12V, - 12V and + 5V are not present , 
e, the Set Unsafe signal is active . 

The above listed conditione aause the Set Unsafe 2 procedure to be entered if they peraist for a period in 
excess of the following t imes: 

conditions 1 and 2 : 60,useo 
all other conditions: O,l/usec . 

The unsafe 2 procedure involves , in the sequence given , the actions shown beiowl 
- the Unsafe 1 signal ia eat 
- write prot ec t is set after m~imal 15o/u8eo. 
- posi tioner , if moving , is slowed down 
- heads are returned to the retraoted position. 
The setting of the Unsafe 2 eignal results in the setting of the Atten t ion signal. 
The Unsafe 2 signal may be reset only by stopping and restarting the Disk Drive Unit . 

ATtention. 

The ac tivation of the Attention aignal wi ll indicate to the Control Unit t hat a change of pOSitioner status 
haa occured with i n the Disk Drive Unit. The aigne.l ia activated in three · situations, these being: 

1. When a. seek operation has been completed, including a seek to zero., 
2. when the Unaafe signal is activated, 
3. when t he Unsafe 2 s ignal is activated. 

The At tent i on signal will remain aotive until t he operator switches off the Disk Drive Unit or until either 
a read enable command is given or a seek is initiated. A seek is initiated when: 

- a seek command is given, 
- a return to zero command is given, 
- an unsafe 1 condition exists, 
~ an unsafe 2 condition existe. 

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

5.3.8 Read lMta 

'fhe Bead .Dat a line is used to transmit reoovered road data from the Disk Drive Unit to the Control Unit. The 
data conaiste of a Iltream of aerialised bi ts. 
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6. PRINCIPLES OF OPERA'rION. 

6.1 SEHVO SYSTEM 

The servo system is used to pasl tian the heads at required cylinder and to maintain this poal tion. 
Functional part s of the system are: 

1. the voice-coil . 
2 . The Power Amplifier (PA). 
3. The Servo Elcc tl:'onlr: 
4 . the meandcr~1 
5. t he speed Ll.'an suul!er 

. 6 . the t"raok 7,1H.'O indicato).' 
7. the logic control 

In this Servo SY$] t.am two different con trol l oop s give tho possibill t y of . dirac tins the head a. and mainta ining 
t hem in positi on . 

1 . The speed servo loop. 
Ie active during a seek and moven the heads in the neighbourhood of t he end pOSition resulting in a low 
the end post tioD r eau l ting in a low final speed . 

2 . 'rhe p03ition servo loop . 
Is active ""hen the heads are naer t he dO(llred cy linder to loca t e and maintain them in this position. 

6. 2 VELOC I TY AND ACCELERATION 

\rIhen re-positioning over 64 tracks or les8 ma i nly .. coeleration and dece l eration forces are used. The 
friction force will be ignored in order to poeition over any distance in the ehorteat possibl e time. In the 
fire t part of t he Inovement a maximum acce l era.tion is needed, in t ho second part a maximum deoeleration 1s 
needed . 

'l'he velocity curve is as follows . 

+1",a.A ------L- -t -~_lrn'u 

Vc!octty. 

Tlme . 

P1GUt"8 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 disA .ipation in the voice coil. A :'Iligh t increase in t he random acceGS time results from this 
measure. 

Top 

Velocity 

'------"- - --'------ -'------'--- Time 

Figure 3-11 

The flat top is made i n euc a way that with a maxImum count , usually 200 oylindero to travel , t he maximuUl 
velocity ... :ill be reached wi.thin the firat 32 cylinders. 
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6.3 MEANDEI! SYSTEM 

Th p. meander sys tem consists of two printed carda (figure 3-12) 

1 . Primary , wh i ch i6 mounted on t he carrige and c ntaine one coil in a meander form. 
2~ Secondary , fixed on the baae plate and containing t wo meander forma A and B on the card. 

The meander forms A and B are shifted half the track pitoh f rom each other. 

When the carriage moves t he primary lDoander paoseo a l ong the secondary meander. 
The pi toh of the meander lit" 1s twice the track distance. The clearance het:ween the meanders 0:08 mm. The 
primary meander i s fed with a 300 khz. sine wave voltage. In the secondary A and B meanders the inducced 
aine wav e is ampli tude modul ated. 'rho aUlplitude on the position of t he primary wi t h respect to the secondary 
meander. 

Throughout, the amplitude depends on the oyl i nder positioni ng. The output voltages are demodul ated into the 
signals sin X and 0013 X on the meander card . 

-

Figure 3-12 

6 . 4 VOICE-COIL SYSTEM 

The required a cceleration "and decelarat ion forc"es are generated wi t h a voice-coi l system . The voice-coil is 
mounted on the carriage and is rec t angular in form. 
The s hort voice- coil can move i n a l ong magnetic fi eld. 
Depending on the direction of the curl'ent t hrough the voice-ooil it is accelerated or decelerated. 

The current through the voice-coil is determined by t he Power Amplifier by means of a fee~back system. 
The Power Amplifier consists of t wo parts : 
a)The Power Amplifier card which is mounted i n t he electronic cage. 
b)A pOWer etage , driven by the Power Amplifier card in turn dr i ving the voice-coil. 

The trans i s t ors of the power stage are mounted on heats inks at t he rear of the disk unit. 
'rhe Power Amplifier card ob t ains its input from f orm car d SE. 

6. 5 SERVO OPERATIONS 

To generate a required speed. 
The number of cylinder s which have to be passed during a seek is stored in t he Difference Counter, DCO-DC? 
During the seek t his counter is decremented by one each t i me a t rack is passed , this is done by the oount 
pulses derived from the SIUX and COSX meander signals. 
The 5 l eas t significant bits of the DC counter , DCO - DC4 , are connected to a digi tal / analoque concerter, 
which converts the contents of DCO - DC 4 i nto an analoqus value. DCO - DC4 are only aotive if t he contents 
of DC is lees than 32 , in other cases the output of DA is set to max i mum by the signal RAn. 

t DA Output 

Figure 3-13 

The D/A conventsr output voltage r epresents the required speed of the positioner as a function of the 
position . (When t he contents of the difference oounter is greater th~n 32 the voltage will be increased by 
an extra voltage produced by t he signal DE/(J1AD). 

Figure 3-15 s hows that the s peed 
final I)osition is a.ppl"o(l.ched the 
over long distancei). 

may "be high i f t he distance is far from the final posl tion and, whsn the 
requh'ed speed dec r eases. ( V io added to shorten the positioning times 

The noa-l inear form of t he "deceleration cur ve" is determined by the requiremen~ t hat the deceleration must 
be constant during t he deceleration of t he poaiti~ner. 
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The actual speed is oompared with the required speed. The actual speed is measured by the speed transducer. 
The difference i n voltage between actual speed and required speed drives the Power Amplifier . 
As the servo system is a closed (feedback) system, the servo system ensures that the difference between 
actual speed and required speed is as small as possible . 

Actions during a seek . 

1 . The speed oervo loop will be awitched wi th t he signal PS. 

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

3. When the actual speed equals the required speed the current is inverted in the caee of a seek of leas 
than 64 tracka. 
In the oaRS of a fleAk over more than 64 traoks the voioe-ooil current will be approxima.teJy 0 during 
I:hH fla .. t top of Ptl.l.'t the velocity curve . ThIrty two tt'a.cke before th !~ r. equired poaitton t ho CU.l'"rent is 
J.UVtlJ ' Lt'u. 

4 . 'fho time necessary to invert the voice-coil current is relatively high so , after j,nveraion of the 
current, the required speed will already have decreased s lightly . Therefore , the posit ioner will have 
maximum deceleration for a short time; until the required speed is reached. 

5. After the required speed is reached t he deceleration wi ll be controlled by the requirsd speed. 

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

7. A short period of maximum deceleration will follow, produced by the signal r1AD. 

8. When the actual speed is less than 7 om/sec. , i ndioated by the signal SIW, the signal PS will activate 
t he position servo loop. 

9. The exaot poeition of the heads with respect to the track oentre is indioated by the SINX Signal. 

10.'rhe vol tage level indiaating the distance from the track centre is proportional to the distance change, 
and is fed to the servo s ystem. 

11.11he sorvo system locatos the poaHioner on the track centre. When it io Elottlcd within 10 pm. of this 
centro after some delay (1. 5mscc) the nOn CyUnder " olgnal appoaro. 

6.6 POSITION SERVO LOOP 

The position servo loop is initiated l ess than half a track before t he desired cylinder . 
Half a track before t he 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 poaition servo loop the distance between t he momentary position and the traok oentre is measured 
and converted into a voltage ~INX) . 
This voltage is fed to the power amplifier which, in turn , drives the positioner to the track centre. 
Escause this would result in an undamped vibration around t he track centre a differentiating oircuit ie 
added to provide the necessary damping. 

Figure 3-16 

7612 
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6.'( ADD I TIONAL CONTHOL SICNALS 

To reveree the direc t ion of movemen t the output of the DA converter 1e inverted by the signal 1nf.F 
(Direc tion of Force Forward). 

For s pec i a l seeks (re turn to z er o , reverse to retracted) the DA conv~rtor ie kept on a low level by the 
signal SLOW . 
The positioner then moves with a speed of 10 c m/s ec . 

Because the displacoment voltage is a sine wave as a function of the posit i on,s i gnal SINX has to be i nverted 
i f the positioner is located on an odd numbered track, I n that case t he logic signal. SPE! (Select Pos itive 
Edge) is inactive. 

6.0 WINDOW FUNCTIONS 

The ee l.·vo electro·nic s i ssues severu.l logic signals according to tho analogue oi tuation. 
These fU)lctlona are performed by windows and comparators. 
A wi nuow .is looking at the absolute value of its ' i npu t voltage an~ deli ve r o a logic signal when the input 
voltage ex~ee d B a certai n leve l , ca.ll ed the threshold l evel. 

A compa rator only looks at the Sign of the input voltage. When the input i s positive it delilvers a l oglc " 0" 
a.nd when t he inpu t is nega.t ive it delivers a logic "1". 

Window flignals. are: 

S! W ( Speed In Wi ndow) , sent to the control logic wh i ch , in turn , gives PS. The threshold l evels are set 
t o equal a speed of approximately 7 cm/sec . 

- E'rl) (Analoque s ignal SI NX in window). Threshold leve l s indicate a displacement of app r oximately 15 fum. 

- Q'I'P (Analoque slgnal COSX in window). '1'hl:8Uhold levoln indicate a di oplac nffiDnt. of app.r.o:cimutoJy 15 /um. 

- MNC (J·Jechan!ca.l on Cylinder) . The speed vol t age is Ilmplified and. applied . on a vary s mall window indi cating 
a opeed 1. 2 cm/ sec . 
The d ispl acement voltage is appl ied to small window indicatill&-10 /um. (approximately). 
The outputs of both ..... indows are comb.i.ned in such a way that MNC ia active when bo t h speed and displacement 
a r e in their windows. 

6 .9 RECORD ING PRINCIPLES 

'r he change of the magne t i c field in the head f rom onc d i rect ion to the other produces the directional field 
c hanges on the lI'Bg"mtic disk . The currant t hl.:ough t he coi l will neVel" otay zero while writing io taking place, 
hu t i. n o.l wo.yn rnnx1mum ono way or t ho ot her ( ' non rotu·rn to z oro ' principl e) . A binary ' one ' is identified 
by t.W() puleo !) i n {\ bit coll period and a ·bi nary ' ~. eL"o ' by onl! puls e during 1\ bi t cell period (one magnetic 
chonge on t he BU.d'uoe). The f requoncy for :r.ocording a 'zero ' is 1.25 Mhz . and for a ' onc' it is 2 . 5 tfuz. 

6.10 WRITE OPERATIONS (Figures 3-17 and 3-18) 

I nformation can be written on the disk by sending a curren t through one or t he o t her ha l f of the read/write 
coil of the selected hea d. 
Because of this current the magnectic coat ing of the diak is magnetised on that particul a r p l ace in one or 
the other direc tion, depending on ..... hioh half of the head coil the curront i8 flowing in. 
The written t rack is narrowed by an erase gap to prevent t r a ck overlap. 
Before writing can be initiated one of t he heads mus t be selected. 
By activat i ng the interfac e signal s ABO and C'1IS , tho s ignal WR (write 
the signals AB4 and eTS, the signal ER ( erase enab l e ) b ecomea active. 
behind the read/write gap, there is, f or proper op eration , some delay 
deactivating of the signals WR and ER. . 
Wh en the aignal WR is active , information can be written on the di sk. 

enable) 
Because 
between 

becomes active. By activating 
the er a se gap is physically 
tho activating and 

Thi s i nformation, on the interface line , consists of clock pul ses and data pu l ses , whioh , in the d i sk drive 
unit, are "divided by t ..... o .. . 
The "divided by two" signal is written on t he disk : One logic s tate of the signal corresponds with the 
current t hrough one half of the head coil, the other logic state corresponds with the curren t through the 
other half of t he head coil. See also figure 3-18. 
Fig . 3-27 shows a flow diagram of head se l ection and write operation. 

When writing on tracks 128- 203 , ( 256-406), the write current is reduced because of the higher denSity of 
fl ux reversals on the inner tracks. The logic signa l RWC (reduc e wri te current) activates thie l.'eduction . 
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6.11 READ OPERATION (Figures ~-17 and ~-1B ) 

The same head coil is used for writing, and reading. 
When reading, every reversal of magnetic flux direotion induoes a voltage in the read/write 0011. In the 
read pre-amplifier a 90 ' phase-shift of the head signal takes place. In this way zero-crossings of the 
signal correspond with ma~etl0 flux reversals, and peak detection can be adopted . Betore phaBe~ehlfting the 
head signal is amplified (150 x). After phase-shifting the signal is amplified another 100 times . The 
signal is then Bent to the Read Reoovery card and limited . 
Realising that mechanical actions are involved , a circuit 1s incorporated to stabilise tbe jittering pulses 
received from the head . 
An oscillator circuit of twice the highest reoeived frequency (2.5 MHz) used to sample t~e inooming pulses 
in the following way. 
The oscillator oirouit consists of a frequency doubler, and a resonant oirouit tuned for a frequency of 
approximately 511Hz . The frequenoy doubled input pulss, initiates, via a transiator, t he resonant oirouit. 
The out~ut of the voltage oontrolled oscillator cirouit is amplified and mixed with the input data signa~ 
for ea.m~l1ng. 
The eam~led data pulse has the frequency of the input signal and t he atabili ty of the oscillator oireui t 
used. 
A one-shot with a pulse-width of 100 ns, generates a pulse on any data transition tor the required interfaoe 
signal HDDA (Bit Cell configuration). 

6.12 READ/WRITE PROTECTION 

As the storing of data on the disks is very important cheoks are incorporated in the readjwrl te eleotronics 
to ensure the proper operati on of the read/write actione. As soon as a oheok beoomes active, the write 
ohannel 1s blacked. 
The write channel i8 blocked when 
a There is write ourrent and no eraes current during more than 60 IU S80. 
b There is erase current and no write current during more than 60 IU sec. 
c More than one head is eelected. 
d Read and write enable or erass enable at the same time. 
e Alternating write current in only one half of a head ooil. 
f Read snable , write enable or eraes when the positioner ie mov~ng. 

7612 X1215/1216 ~-21 
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7 . FUNCTIONAL EXPLANAT I ON 

The follo .... inR' parag raphs describe i n de t ail t h e logic operation of each of the functional elements . The 
descripti ons are generally divided into different partu, refl ecting tbe primary f unctions. The functional 
diag-I.'arns i ll Volume IV eh ould b e used i n conjunction with this sect i on. 

7. 1 POWER ON (Figu,·. 3-1 9) 

:By switching the Power button I;I.t the rea.r of the disc-unit , the power- i ndi oatol.' will l igh t , the 
positione1' goes to the retra.cted pos:1.tion and the power supply becomes active. 
When the power supply is acthre , t he signal poe (Power On Clear) is "1" fo r more than 60 ms . This 
signa l r esets the flip-flops Ul~S (Unsafe), EPJII (Energise Pack t10 tor ) and Start. The relay whi ch 
connects the electronio brake to the main dr i v e mo tor is energised as well as t h e l ock magne t which 
holds one of the c l amps and the po sitioner block magnet. The s ignal POC sets the flip-f l op PE~C 
( Preparat ion Exchange of the Cartridge) . 
poe rese t s the fl ip-flop UNS (Unsafe report fli~-flop) by way of UZO and the flip-fl op START by way 
of SZO and produces the eignal JIIC (Master Clear) which has the functi on of clearing t h e unit . It 
resets t he fl ip-flop DFF (Direction of Force Forward) and t h e flip-flop CIP (Cartridge I n Pack) 
wh i ch resets t he flip-flop NS (Normal Seek) . The signal MC seta the flip-f l op SM (Slow Motion) and 
the SPE (Select Positive Edge) becomes a ' 1 I . Also , the flip-flop EC (Enable Coun t ) is reset and 
the signal MAD (J1aximu m at DA converter) becomes a 10 '. The fl ip-flop EP (End of Position) is rese t 
by the s i gnal SM which sets t he 31.gnal SLOW to a 11 111. 
Tho Head Selec t ion register flip-fl ops HO and H1 are r eset by a ignal S11 , whi ch means t hat the upper 
head of the cartridge ia selected . 

7 . 2 START (Figur. 3-20) 

Two micro-switches ensure tha t the X1215 cannot be etarted when a cartridge is no'L present or when 
the cartridge loading sequence has been incorrectly implemented , and t o check t hat the two clamps · 
a r e closed . 
They are connected in parallel t o , effe ctively , form an OR ga te. The logio checks t hat theae 
s witch e e are closed b efore permitting the X1 215 to be started . 
When one or two of the se s witohes are open , the signal RTO (neady To Operate) is not produced and 
the fl ip-flops Start and Uneafe cannot ue oe t . 
When t h e cartridge is correctly l oaded , t h e micro - switches are c losed and signal nTO is active 
t o remove the b l ock on the star t circuit. 
By operation of t he Start/Stop but ton on the Operators I panel , the si~nal SBP (Start/Stop But ton 
Pressed) becomes a 11 ' . The fli p-flop START is set and t he s i gnal MC (Maeter Cl ear) is removed. 
The roc (Power On Clear) signal r eset t h e fl ip-flop DPI1 ( De-Energise Pack Notor) to sta rt the pack 
motor . The signal TCZO is removed to allow t he Timi ng Counter (TC) to func t i on by t he 50Hz eignal. 
The Timi n g Counter is stepp ed by each clock pulse input . The oounter start o wi th TCO and steps 
through Tcoa (2 . 5 aec .). . 
When the Timing Coun t er reaches stage 8 (TCOS is a '11 ) , t h e fli p-flop CNE (Cle l11l1ug lolotor Enorgised) 
is set which will start t h e brueh motor. The brushes ~o inside t he pack nnd open a micro- switch 
wh ich is oonnec ted on the brush arm. The signal :BlIm (Cle an ing Brush In Re t racted Not Active) 
becomes a 10 ' . While the Timing Counter is being s tepped to sta.ge 11 (TC1011 is a 11'), the brushee 
move in and out of the pack in a cleaning «ction several times. Each c leaning action operates the 
mic ro-swi tell, effec t ing the s ignals BIRlJ and lURA . When TC1 011 is a ' 1' (af tor-2Q...soc . ) , it sets 
the D- t ype flip-flop EOCC (End of Cleaning Cycle ). Some t i me late r the signal :BIRA (BI.'ushes in 
Retrac ted position) becomes a 10'. The eignals EOCC and BIR both bein~ a I l ' removes signal CME 
which stops the cleaning motor. Wh en the signal Tc'1'1T2 (after 60 sec. ) becomes 10 1, the signal 
ESSC (End of Start/Stop Cycle ) bec~ a '1 I and the D-type flip- flop PEXC (Preparation Exchange 
of Cartridge) is r aset and signal PEXC sete the fl i p-flop FNE (Firs t Seek No rmal End) and the sig­
nal FSF (First Seek Forward) becomes a '1 1 whioh ac t ivates the posi t ioning by i nhib iting t h s signal 
RET . 
The signal FSF s~ts t h e f l ip-flop DFF (Direct ion Forced Forwards). 

X1215/ 121 6 }-2} 
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7 . 3 FIRST SEEK (Figure 3-21) 

At the end of t he stn\"t procedure , the flip-flo\> DFF (Direction Forced Fo't'wal'd ) ie eet and the 
pOHitiOIlU(, moves tc)wnrda the discs. When the heQtla ,..elwh tho vi ci nlty of track ze'l'O, thp. sign .... l 
OPZ (Opt j cal Zero) becomes a '1'. Whf;t n the heads Ill's positioned over trac k zoro, t,hp. ~lgnR.l AD 
( Aroa Around Even Tr.ack) becomes a ' 1 ' and the s.lgna] TRZ ( Track ZOTO) is 8. '1' . 'rho heads continue 
to ltIove and t he signal AO beCOlUes a ' 0 ' I making signal TRZ a ' 0 I. The dgna} OPZ becomoe a ' 0 I 
because the heads havo moved away from track zero. When the heads reach track l it the signal AD 
becomes a '1 I and when track 2i Is passed , the signal becomes a '0 ' . With signals AD and OPZ both 
' 0 ' th signal NS (Normal Seek) becomes a. '11. The signal Srof (Slow Hotion), which is still a '1 ' 
(seo Power-on) , and signal NS produco signal RZS (Return to Zero Seek) which resete the flip -flop 
DFF. The heads start moving in the opposite rlirection and the signal OPZ becomes a ' 1 ' again. Also, 
signal AD b ecomes a ' 1 ' whon the hesels reach h.'ack i and makes Bignal 'PRZ a ' 1 ' . Because the signal 
NS is still a ' 1 ' and t h " oie'nal 'l'CZ ('rrack Centre ZP.l'O) .iA a ' 1 ' anrl t he flip-flop DFF is set 
again. Tho .ces t of the seek is d isc ussed in the Posi tion Jo1.ode ueacI'iption i n thi s volume , 

7 . 11 NOm~AL SEEK (Flgu ,'\o' , - 22) 

76 12 

'l'h ~ jn l.el' fac~ I:Ilgnals ABO UU'Ollgh AB'1 ril l a c:o ullte r wi1.h 1.h'J contl:uts o r 1.ho /lew add )'sas . This 
adtl t'ssll wi t h 1. he old adtll'el:ls which 10 pl'NHm1. 111 a asc ond counter . 1'he output of an aU tler ind i cates 
the number o f tracks tha1. t he pOt:J ltione r hao to move . When the numuel' is positive , the rilp-flop 
DFF (Direotion FOI.'ced Forward) is ae 1. and the heads will move inside tho pack, When the number is 
negative , t he fl ip-flop DFF is r eset and the movement is in t he opposite direction . The number 
of tracks required to be moved by t h e positioner is placed In a synohronous up/d own oounter. 
When the positi oner starts moving , the ooun t er receives a DCP (Decrement Pulee) pulse from the 
meander (see Meander sections) eaoh t i me the positioner moves over a track . When t he counter has 
received the same numoer of pulses sa the contents of the counter , then the output of the counter , 
eignal DEO (Decrement Counter aqual one) is produced . This indioateD that the positional' ie vi thin 
half a track distance of t he required tra.ck . 
The movement of t h e positioner is initiate d by t he interface algnal .A:B2 , togethel.' with the signal 
C'I'S (Control Select Comma nd). '.1'hia signal AB2 makes eignal NSP a ' 1 ' ( Normal Seek Propci.1'stion). The 
leading edge of signal C'I'S produces aignal IS (In! tla.te a Seek) to l.'sset flip-flop EP (End of 
POBit i on) , The signal PS becomes a ' 0 ' (Posltioning Servo) which indica.tefl that the pooitloner ie 
now .tn the Velocity mod e . Als o , dur ing thtl CTS pulse. t he aigusl INS ( Initia!£...a 'Normal Seek) 
becomes n '1 ' and this will lJet ~ho fUp-flop gC (Enable Count). 'Phe signal MAD (Ma'll i lilum at DA 
contorter) 113 eithur a ' 0 ' 01.' fl ' 1' t depcJHllng on the output of t he aynchronollB up/down counter . 
When the oullit of the counter ill leOfJ than ;2 (the posl Uoner haa t o move l<::sg than 32 tracks) t 
the s1gnal NAD is a '1', Whon 1.he ou1.pu1. of 1.he oounte.l' is e qual 01.' graatel' than ~2 , t he slgna.l 
MADisa ' Q' . 
Wh,Ue MAD is "0 " the positioner acoelera t es or moves at max i mum speed . The moment that signal MAD 
becomes '1' , the speed reduoes and is dependent on the s ignals DCO through DC4-i!he 5 least 
significant bits of the outputs of the up/down counter) , t ogether with s ignal DCEE . When the 
poei t i oner has arrived at the se l eo t ed track , the outputs of t he oounter waks aignal DEO a ' 1 ' 
and , on the leading edge of the l as t DCP pulse , the flip-flop EC ls reoet. The signal EC either 
seta or res~ the flip-flop DFF which depends on the s tate of the fl ip-flop DFF when triggered. 
Tho s ignal MAD becomes a. '0 ' . 
The rest of the seek is described in the Pos i tion lofode section in t h is volume, 
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7.5 TRACK COUNT OPERATION (Figure ~-23) 

When the positioner moves over the tracks the rneand&r produces the signals. COSX SINX. OTP (Odd 
Track Pulse) and AD (Area around even track). Alao the signals SINX ErrP , (Even Track Pulse) and 
A1 2 are produced . The flip-flop TC produoes a DCP (Deorement Pulse). These DCP pul ses decrement 
the count in the up/down counter each time the pulse is raised. 
Providing t he positioner haa not reached the selected track the up/down counter· receives a DCP 
pules for every track . Also , the output s ignal DEC (Difference counter Equals One) 1s a "0 " and 
the flip-flop Ee (Enable Count) stays set . The moment the posi tioner reaches the selected track 
the signa l DEO becomes a. " 1 " and , on the l eading edge of the ncp pulse , flip-flop EC is reset. 
The flip-flop EP (End of Position) is set and the signal PS (Position Servo) becomes a 11111. 

"7.6 PLACE POSITIONING (!igure ;-24) 

761 2 

Due to the signal MAD (Maxi mum At DA Converter) being active fpr a short duration, the speed of the 
arm wi l l decrease and when the speed decreases Bufficiently, it comes with in a pre-selected value 
(window); a tachomets"t' monitors the opeed. The output of the tachometer WSIW (Window Speed In 
Window) produces signal SIW (Speed In Window) . When the speed is at the pre-selected value, Signal 
SIW becomes logical '1' and sets the flip-flop EP (End of Poei tioning). The signal a SLOW and PS 
(Place Positioning Servo) becomes a ' " to chango thc control from Velocity Mode to POSitioning 
Mode. 
Another window signal MNC (Mechanical on Cylinder), together wi t h signal EP are used to produce 
signal WOC. 
Tbe one-shot WOC (Wai ,t . "on On Cylinder) is used to de lay (becauee of mechanical transi ents ) the 
control oircuit whic~~ndicates that the head has arrived at the selected cylinder . 
When the delay has e~ired, the s i gnal PONC (Preparation On Cylinder) beoomes a '1' and eigoal 
CON becomes a '1'. Also, signal TCZO (Reset Timing Counter) becomes a '0' and SM (Slow Motion ) 
is reset. 

POSITIONING MODE (Figure ;-25) 

Depending on ~he least signifioant bit of the addrs sa bus lines (ABO) selection of an even 
or odd traok ~a realised . Signa l SPE (Selection of a Positive Edge) determines whether th"e 
positive-going or negative-going edge of the reoeived sine-wa.ve signal is used If th 
signal SPE is a logica.l "1 II no invers i on of the sine-wave signal is needed • e 
The sum of position Signal (SINX) and differentiated pOSition signal is su;plied to an 
electronic swtioh circuit. One switch is open when signal PS (Positioning Serv S t ) 
is alogia "I II (Poa! tioning Mode). If the awl tch is olosed (ps c: "0") the othe~ i ys em d 
(Velooity l'lode) and the signal DMR (Differenoe between 110mentary and Required spe:d)~~~~rols 
the p~Bitloning of the ~ead8. " Both switches (seleotion of velocity mode or positioning mode) 
are conneoted together and the output provides the input to an operational amplifi 
The output of this amplifier is the s ignal DRS (Driver Signal) whioh activates thee~~wer 
amplirier to send a proportional current through the positioning ooil. 
For more detailed information about the differentiator, eleotronio switch and 0 er ti 1 
amplifier refer to Volume 5. p • ona 
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7.7 RETURN TO ZERO SEEK (Figura ~-2G) 

~n reoeipt of the interface signal a eTS (Control Se lect ) and AB6 (Return to Zero Seek) the slgnal 
RZC (Return to Zero Command) becomes a "a" to set the fl i p-flop 8M (Slow Motion). The signal NS 
(Normal Seek) is a "1". The signal RZS (Return to Zero Seek) becomes a "1 " due to the signals NS 
and SM. The signal RZS and slgnal SR (Slow Reverse to track zero), a reault of the signal TRZ 
(',hack Zero) , rasat the fUp-flop DFF (direCtion of Force Forward) and the direction of 
movement of the positioner 10 roverso . . 
Alao the signal MAD becomeu a " 111 when signal EC (Enable Count) become!1 a "0 " . If , af ter aome 
time, optical zero is detected and later signal AO is produced; then the signal 'rRZ becomes a "1 11 . 
Th e eignal 'I'RZ together with the signal RZS produces tho signal DFFZ1 to set the fli p-flop DFF. 
The signals NS and TRZ produce signa l REPS (Rese t End of Position flip-flop during a Slow Seek). 
The signal s REPS and SN produce signal EPZO (End of Position Reset Signal) to reset flip-flop EP . 
Together signal iPZ'O and the reee t output of flip-flop EP set signal SLOW to a logical lion. 
The rest of this seek is described in the Pla.ce Positioning Mode, see section ·7.6 of t h is volume. 

7.8 GO TO RETRACTEJ) POS~TION SEEK (Figure 3-27) 

7612 

If tuni t unsafe 2 ' is mado act:l.ve , a fault condition i6 signalled (see Table 5.3.6 of this volume) . 
The faul t indicator on the Operator ' s panel is lit, and the master clear signal MC is produoed 
with the follQwing results: 

a) 

b) 

0) 

Thc D-type flip-flop eIP (Cal.'xiage In Pack) is reset whioh resets the flip-flop NS (Normal 
Seek). 

The output of the NAND-gate SM becomes a 11' with the result that signal EPZO is produced 
to reset f l ip-flop EP (End of Position) . Signal EPZD, the inverted value of the reset output 
of flip-flop EP, clears the address regis t er , resulting in emptying the Address register. This · 
oan b e checked by measuring signal SPE (=' 1 '), the inverted value of bit zero. 

Another result of the master olear signal is that the fli p-flo'p DFF' is reset . Tho reset output 
moves the positioner outwa:r.ds. When t he· arm has reachod tho retracted poaltion. the micro-s ..... itch 
is operated and signal l~ETA is produced . 'l'he output o f the l.'~tracted posltion fl i p-fl op nET, 
in t h e fl.rst instanco , ·pT.'oducea signal RP (Retractoc.i PO(1it j on) which cesul t s in Ri.gnal PS b~ing 
p"t'oducod. Sj c,'Tlal RP al:~o blocks the input tQ tho :power am pl if.'iol" 'Phc unit u nf.l().t'c signal UNS , 
pL'oduC9E1 the in t erraec uigr:lA. i USA2 (tlni t Ullaafo 2) and the inter t'a.cf} aignal AT (Attention). 

X1215/1216 ~-29 



~'" -n° 

3-30 

I 

II 

, . ! 
1 

, 
, 
Ii 

~, 

-

'tr ~ I 

.f}J 
, 
&. 

, 
. i 

" i 

•• , , , 
- • I ':t t, 
! i 

t i 
;;: ~ 

;~ , 

! 

, 
II 

I! 

II 

I! 

! 

.,. !: i w; 

• 
,j , , . , 
I: \l , 

j 0 . , 
: ! 
H 

I 
! , , , 

:l~ 
~~ 

, 
~ 
II 

X1215/1 216 

, 
i " 
I 

,I ; 
" i. I; 
• i 

I ! 

~~ " , 

. , o • 0 

II i i ; i 
! . , 
• 

d . 

, 
, , 

Ii I 

~
' 

. '- Ii , . 
I 

• 

~ 

• , . 

li 
Ii 

Z 
0 
;:: 
<.> 

'" -' 

'" UI 

0 
< 
'" '" '" t:: 
IX 
:t 

D­
o .... 
UI 

7612 

'" N 
I 
~ 

o 
N 
I 
~ 

'" N 
I 
~ 

• " Ii, ... •• 



7 . 9 WR ITING (Figure 3- 28) 

:Before writing can be initiated., one of the heads muat b e selected (signal a HS , AB O and A.B1, s e e 
figure 3-27) . 
The i nterf ace linea Ci1S (C ontrol Sel ect), ABO (Write Enable) and AB4 (Erap(l: Enabl e) are preparation 
:;Iignsis fo r fligna ln WR (Write Enabltt) aml SR (1:raee Enable) . From the Control Unit the selection 
oignal s arc received , (p.l.'a ae e nab le sienal must come within 70Juo a fter the wri te ~nablo signal) . 
DUrLllg this t i me or 'to / us , ai.gnal ANEIt (Analogue Error) 1s b16cknd 8 0 that the unit does no t reac t. 
TJlC timp. .L apse i3 nectlsaar,Y bc(;ause of the t ime relation s h ip b£!tween the w1'1 te and erase gaps at 
full di.sc opC"cd (era80 head s ituate d ' behind ' tho r ead/write heud). If the read enab le signal i s 
presen t during t he writing a ll eloctr onic e1.'1.'or is raised (s i gnal ELER) . If no fault 1a deteoted, 
s i gnals UNS (Unit Unsaf e) and HER (Recoverab le Errol') are not active, a nd signal BWC (Block Wri t e 
Currept) is not produced BO that a voltage is supp l ied t o the wr ite circuit. The current thr ough 
the read/wri te h ead is controlled because when the bit density of the track becomes greater, from 
cylinder 127 onwards to c;ylinder 203 , the wrIte current must reduce . This i s done by t he s i gnal 
RWC (Reduc e Wri te Current) r educing the supply voltage from 17 Vol ta t o 14 Volta. 
Opcra ~ion of the "'l?i te circui t is now posaible and th e data to "be writ ten a ll the track (serial 
information) is received . A ' div i de by two ' ei r cuit pro(]ucev edges from th(! bi.t cell pll loe !:! ao that 
magnet Lsa tl.on chanffes are W.T.'j t,t p.n on the tl.'uck . 
'l'w o c hecks a.re i ncorporated . 'L'be first check uetermines t he co- exls t a nce OJ" the wt'J.t;e and OJ.'Kae 

current (the e1'aae alld the wri t e currants 9.l.·e 55 m.A and 85 rn A l.'ea pectively 1"1' om cylind e c 000 to · 
cylinde r 128 , and 43 mA and 6'( mA respectivel y from cylind er 128 t o the fi nal cylinder) . The o t her 
checks the se l ection of more than one head . 
If more than one head is selected , signal ANE Il (Analogue Err or) is selected , 
If the checks are found to be correct (s:l.grtal ANER is no t raised so that s i gnal a t l~YB logical ' 0 ' ) , 
the i nformation is written to t h e track . 

7 .11 READING (Figure 3- 2 9) 

7.12 

7612 

Wh en readi ng, signals CTS (Con trol Select) t ogether with AB1 (Read Enable ) are required (RE = ' 0'). 
If signal AEO (Write Enable ) or AB4 (Erase Enable) is also present , a f ault condition occurs . If 
t h e writ e enable signal WR is no t present, the r ead circuit is allowed to be operat i ve by activating 
the Signal RC (Read Control) . 'l'ho proteoti.on circuit , using a d iode-resis tor network s ituat ed on the 
Read Pre-Amplifier card , wi l l conduct. 
Before readi ng is ini t i ated, the h ead is selected by t he signal HS (Head Sel ect), toge the r 'J h h the 
aignal s ABO and Al31. 'rhe read signal from the head is amplified (200 X), phase-shifted, t hen 
amplifi ed ( 100 X) a gain . The signal is then s ent to t h e Read Recovery Card where i t is amplif i ed 
to such an extent that t he poaks at'e f la ttened. Iloalis i ng that mechan ical actions u.re involve d . a 
c il:cuit i s incOl.'pOr o.t on. to s tab i lise the jlttol'ing pulnea recei ved f rom the head . An osc i lla to r 
cl"t'cui t of double the hi gheo t l.'ocoiv ed f requency ( 2 . 5 r"lH",, ) in ua~d the sample t he jncollling pulses 
in t ho following way . 
The osc i llator ci r cuit cone iats of a fr equency doub l er , a one - shot anu n. rCBonant oil.'cuit t unod for 
a frequency of approximately 5 MHz. . The one-shot , shaping t he f'l.'squenoy doubled i nput puls e , 
i nitia. t es , via a transistor , the reoonant oirouit . Each t i me t he one-shot produces u. pulse, the 
r esonan t circuit is triggered. The output of the o scillat or circuit is a.mplif i ed and mixed ",ith 
t h e i nput Bignal ; this is called oampling. The sampled pulso hao the fX'equency of the i nput signal 
and the stabil i ty of the oscillator circuit used . 
A one-shot with a pulse-width of 100 n El , together with a frequency doubler are used to pl.'oduce 
the required interface signal IlDDA (Bit Cell configuration). 

STOP (figure 3-30) 

To stop the unit , t h o Start/Stop button mus t b e pressed . This action reoul ts in the res otting of 
t h e Start fli p-flop on t h e leading edge of signal SliP . 
The signal J.1C (Master Cle ar) becoming a l ogical ' 1', resets t he flip-fl op DFF , 
The pOSitioner arm moves outwards , pass i n g optical zero , until it rsache s the retracted position. 
Th e signal RE'r becomes a ' 1 ' by t he mi cro- Bwt ich and two ac tions now take place, 
The firs t action r esul tB in signal SAll being produced to raise signal UZO . The pack !notor fl i p-flop 
EPN will be :te cet if the 50 Hz pulee is pl'oaen t , r esulting in DPI"l = ' 0 ' . 'i'he drive lIIo t or wil l then 
s t op. If now TC101 1 becomes a l og l.cal '1' tho PEXC fl ip-fl op ( Pr.eparat i on E.x change Curtd dgf}) wi ll 
Le Bot , and no ..... t h e na·t·tri dge can be ex chall~~cil, 
'111e s econd act ion r esults Ln tho rc tracted p ofJ i t .ion olgnal IlP bui.lIg L'fii .. uIJil vo that Lho !'OW,·:T' 

Amplifier input is b loc k.ed keep i ng the a1.'m in t he retr.actp.-u pooi tion . 

X1 215/1 216 3-31 



8. POWER DISTRI BUTION 

6 . \ l)OWIW HUPPJ,l' (r i gut'o 4-16) 

The ma i ns voltage, whic h ia normally 220 VAC, alngl e phase, is connec ted with a trana C"Orm.er in the 
d isc (h: i ve unit via a. mains filter , a. switch a.nd a fuse. 
The a ..... itch and the fuse are s i tuated on the l.'ear of the disc unit, the transformer i s situated 
bel o ..... the base plate in t he rear of the disc unit. 
The drive motor for the s p i ndle and t he motor f or the cleaning mechanism are connected to the 
primary aide of the tra.nsformer. 
The t rans former has been designed in such a way that , when a different maine voltage ia required , 
the disc unit can be eaaily adapted to this voltage, by changing one oonnection on the primary 
!::!ide of' t he transformer . 
A t emperature s afoty has bean bui lt in t o the transformer. 
'l'he :::oconda:r,y o ido of tho t r a tl sformcr' delivers eix voltages. 

b'l 000 Onn 
c) One 
d) One 

vol t age 
voltage 
vol tage 
voltage 

1s used to make a DC 
is used to make a DC 
ia used to make a DC 
is used to make a DC 

vo l tag e 
vo l tage 
voltage 
volta.ge 

of ... 24 V. 
of + 1 2 V. 
of + 5 V. 
of - 1 2 V. 

The voltages mentioned in ,a till d are stabilized. The stabilisation is done on a power supp l y card 
wh i ch ifJ attac hed to tho r ear of the di sc dr ive unit. The nec€lBsary aeries tranaiatora ar'" mounted 
on hl~atsink i) wh i c h are In ounted on the real:' of the un it. 

e ) Dll e voltage 10 used t o fee d t ho :~ t ab i liBlltioll circuit of the ... ') Volts supply . 
r ) '1'110 l£la t vol t a ge (l o l ivol'H arte;.' r ee t:l.fying and smoothing ' a + 35 Vo l ts vol tags . These vol tllges 

ar e n(lt stllbilizeil and a.re 1'eel fro m a wi nd'lng w.ith a cen tre tap . 

»~lnall:(t on the pl.'imary side of the tranaformer , there 13 a voltage which, after recti fy i ng, is 
used to brake the drive motor for t he spindle electrically. 

8.2 POWER SUPPLY CARll (f i gure 4-15) 

The power supply card carries t ho fo llowing circuits: 

a) A +5 Vol t a suppl y (pr"otected by a 4A . fuse) 
be) A +24 Volta circuit ~protected by ~ 1. 2A fu~e) 

) A T12 Volta circuit pr otect ed by a 1A fusel . 
d) A -12 Volts cir cuit protected by a 1A fuse 

E(~l~h oj,r cui.t 1s basically the sarn o , compr i s ing a vo lta.ge rogulato~' , trana1.sto:r con trolled by an 
:i.ntefl,'raterl circuit . 
Fluctuat i.ons of the output voltage are senoed, ampl1fiecJ und then f ed to the voltage regUl a t or 
t r anB.lstor. 
If the output voltage beuome~ too l ow the value of the Internal r es istor of the regulator 
traJl s itoltor docTeaa os . 
I f the vo l tage increasea the value of the in t ernal resistor of the regulator transis tor increases. 
The vo ltage drop acroas the transistor alters accordingly, regulating t he output voltage. 
The T5 Volts supply employs a thyris t or protect ion circui t . If the voltage becomes too high t he 
ou tput voltag e i3 short circu i ted to ear t h . 
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