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The average CCII vuser uvsually thinks of & disk as something
wWwhich has about 40@ 'blocks' each of 128 bytes — 9iving him 92K total.
This ©Of course g 1trues but to be more correct vyou should say that
each disk has 42 "tracks' each of 10 'sectors' each of 128 bytes -
giving ook total. :

Now, a ’'track® is (apart from beins something you drive a
train’ on) & ring of the masnetic material on the disk. Thus each CCII

disK is divided into 42 concentric circles EACH OF THE .SAME WIDTH.

Just as a COmMParison, Apple Il disks - are formatted with only 35
tracks, some TRE-BB disks have 70 tracks. The increased memory is
obtained by more and larger sectors.

-

The stepper MOtoYy wWhicCh moves the read/write head is capable

of stopring at a&any one of B84 (4Z2%2) positions. The reascon that two
eEteps are tarken for each track i1s that if only one is taken then the
masgnetic PUlsEes written ta onet track will overlarp wWith the

‘neighbouring tracks and thus lasing data. This can be used as a form

of cOpy protection simply by Writtineg your infarmation on the Gdd
steps instead of the even ones and having & Pragram Whith mOves tThe

nhead one step  off before normal reading (This is aquite a pobUuiar
method used with the APPLE I1 computer).

Now €acCh one of these tracks is divided into 10 identica.
S2CtoOrs., A sector is the smallest accessable Part of & diSk. i.e. i f
You wWent to read @ SPeEcCifiC byte from & disk then you must read the
whole sesctor it is contained in. Now you may or may not have realissd

‘that each track is & different physical length (as in circumference)

and if vyou 80 and stick 10 equal tength sectors oan 2ach then you’re
9oine to have €ither & |arge unussd bit on the outer track or averlap
on the inside track « .. or so0 some pecple think,

ARe any Physix student will tel!l you:, the angsular velocity is
T he gsame throushout the disk but the | inear veloCity differs track 1o
trach. Sy " if the pericd of rotation is say 1 second (actuatly it's

0. 007 secs) that means one whoie track (10 sectors) pPassss by the head
eVvery second, SO ONe SEeCctor — any sector — takes 1718 of that time
which  is 0.1 secs., S if the head is on the very cutermiet track and
yau sit there for 8,1 second then a 1ot more masnetic material will so
past in that time than if the head was On the very imnermast track.
But &8s 1the cutermost track is the longsest and the inner track is the
shortest then in 0.1 secs the samse percentage of a full circumference
Passes by.
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e Nciw, it you or the computer decide that vYou want the

- ¢o*mation from ’'block 7R’ throush 'block 83" put at EBOBH cnwards,
pen  all the computer (FCS) doess is ta tell a very special prosram in

¢che ROM catiled the Micro-Disk-Handler exactly that — "Read from block
7R, length oOf 1220 bytes, stick it at EOQBQOH, get it from CDO: ". The
MDH then figures out where block 7A is: 7A=1Z2 decimal so it is 2
sectors into the 13'th arcup of 1B. Put in more technical terms that
means 'track 13 sector Z'. One Bliock represents a sector so they can
be interchanged |ike that. So the MDH (knowing that th2 head is
already at the outermost track @) gces for main engine igMtion on

CD@: suises thé stepper motar 26 (Lok2) times and then has to find the

second sectoar Of the track that we're on. This is th2 hard bit.

Now  each track has 190 sectars on it and th2 besinning of Sach

must be individual |y identifiable. The way this is done i5 that
hetween the &nd of one sector and the beginning of the next there (s a
very shall area of 'blank’ which when read dossn't veturn & 1 or A,

This can be found auite easily by the comput=r. We have now found one

of the 1P intsr—sector Arseas on the track. All we go is to Somtinus

feading unti il we actually recsive & byte .2 start re-:-—.ﬁivi_né 1’ s and

8’'s. By cdefinition this byte (called the ;2 gﬁﬂ@) is nade S5S5r. If it

isn't then we have a&an  &rrar  and  decrement an =rror count (gset 3

cranc2s) and 90 for it again.
=2

. Once we have found the beginning of & tTrue SeEctor, wWe have to
idsntify which of the 10 it is. Pretty abviausly they are numbersd 1

t¢ 10 50 what haepens is that the next 2 bytes are vead. Thess: arae the
~“q4ress block.,. The first byte contains the actual track nunbsyr of the
J@ck and , the second  contains  the sector numoer. Using the Sams
example as befove (Track 13 Sector ) we compare the two bytaes we read
Wwith 13 and 2 respectively., If the track numbsry acesn’t matoch then
we've 90t a reletively bad Error  aAsS We Were sSurs that we had tie
correct track so & 'Pound’ is executed. More on this later,

The desired sectar numbear is now compared with the discovered
sector number &nd &s there wWas only a&a 1 in 18 chance that we gat the
rfight one straight off we Will undoubtedly find that they don’t match.
NO WOrvies, we simely decrement an error countsr (3B chances = 3 # 10
= X revs OoOf disk = 3 pPasses QVer desirsd sSector) and So back to the
routine which finds ths inter—secior gan.

. . \

S

Drice the sector we want is found we Continue. on and read the

L)

next <= bytes (jiobyte, hibyte) which are called CRC bytes. This number
is derived from & very complicated algarithm which produces its couteut
from all the bytes written to the particular sector already. Tne
pPUrpase oOf this is far error checking., It is devivaed from EVERY bytsa

‘;;tt&n to tThe sector 83 far so if it doens’t match the internally
K

.t total that the CCII ke=ps as it- is reading then it dacraments
another error counter (’read retry counter’ = 10) and goes back to the

set inter—-sesctor routine. Some other computers call this & Checksum

and is simPly the addition of all the bytes.
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Once that is over, we have svccessfully found the sector we
want amnd can g€t the 128 bytes of data. But first, because these
compPariscons of . track/sector and CRC Just mentioned takes a small but
still noticable amnount of cpPuU—time the disk would have spun -
dep=ndins an conditions — one or two bytes. Now if this was our much
loved 128 bytes of data then info would be lost. What is done is that
32 FF's (technical name 'garbass bytes') and & ‘data mark’ (=SR) are
written at . thie point to allow for the delay. So when we come back - -on
the air after it we simPly keep veading bytes until somsthing other
than FF “"is read. If this byte isn’t SA (data mark) then Jjump to the
error routine. '

Mcow:, the next 128 brytes of data are the info we read and write
to and are the only bytes accesable to the user. Once they have
passed, the next 2 bytes are the data CRC bytes. These are read and
compared with the internaliy kKept running total. Error if they don’t

match etc,

) We have now rteached the end of the sector and are now on thes
inter—-sectaor SabP. If novre sectors are required then they are read

otherwise we "home' the head by PUttiIing it back to track zero and
execute MECO (Main Engine Cut QOff).

Menticoned before was a voutine named 'eound’. This is the
routine callied when we are  on the Wwron® track or any of the errcor
counts arge exausted. This is the rtoutine which makes the rather loud

crunching noise. What it doses s to — irrespective of wnere the head

is on th= disk SsSurface — move it out 42 times. Sao if it was on the
I1B'th track it will be forced up agsainst the stop 42-10=32 times. This
dogsn’t  damase anything o don’t worry about it. The Tblock retry
errvor count’ (=3) g decremented whensver another €rror count forces a
pound. wWher this runs out then the whole opreration is abortsd and the
user is told what the stoary is.

Whenever the Micro-disk—handler produces an evvar it displavs

it's CIWFI messase. This is why you sometimes gét twd error mesSsases on

= disk error. e.9. if you were doing a divectory anc therse was a vead.

Eerror; the handler will teil you about the read =rror and FCS will
tell you about the directory error (EDIRY. The format of Hendler errar
Messasss ie a5 follows: First, the 4 character =vror COde is Printec

gEDCS=data cre wrone, EBKF=seek failure (can’t find desired [vK/S2C),
EDSY=data sync (data mark unfound. ©tc.). Then the device is Printed
C(CD2: or CD1:2). Then the handler function Coce is printed (B=vreading,

1=writing. Z=verifying (done after Svery Y itedd. Then the biochk

number that it stuffed up on is displayed. Al this would not nérm&liy

be of much value but therve will be situations where it is important.

If you are not totally confused by here then vyou have & chance
of ex=ttine through this next bit.

Nioiw, it you think about ity when you 9o to Trichky’s and buy a
brand new box of digks they areg not - 8cing ta have any masn=tic
information written on them at all. So if you try to read track 13
sector & the head will move out there and not read & singie byte
becauss the whole track is the same® &5 an inter—sector sap. This is
alsd the case if vyou stick an RApPple disk in and try to read it — there
won't be any 1's or @'s written at the speed which we read at. (i.e.
number of 1's and B’s written pPer Unit timel. 5o what is nesded is a
disk '+ormatted’ to the Compucolor format. So you set your formatter
cut and blast away &t these disks little knowing that what it is
actuvaliy doing is Writting all thess ID marks: trach/sector numbers,

.
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" GRC bytes, Yarba3s bytes, data marks and 12 bytes of dummy
Jinformation. It does this to all 42 tracks and then 90=s hack to read
- CheCk it.. :

A read check simely goes through €ach sSector on ‘@ach track and
‘checks =ach for correct ID marks, CRC bytes, Track/sectov nunbers 2tc.
You may have noticed on the grror notices that the foarmatted shows one
of three sindie letter codess. A’ means that an ervor in the ID biock
has occured, 'S’ m=ans that an errar in the data mark has cccured and
D' means that an error with the data CRC has occurad.

, ) The way information is actually transmitted/recsivad to/from

the drive is (predictably) throush the TMSSS@1 chip. The MDH tzliils it {
that we want to talk at 72K (72000 baud by an 'out' statem=nt and *ﬁﬂ
gstarts the motar by anotner. When @ 1735 and @’ s pass the head the 5301

g2ts a fla? to tell the CPU tnat it nas received a bryte. Whan writing

& byte w2 simRly Gut it to a Port (port @) and the 5501 shifts t out

one bitT at a tims. By using this methad thae bit density is very (ow

(bad) and accordingly only SZK per disk 15 availaole. On computers

like the Apple and TRaSh the actual CPU sends straight to the disk ona

bit at a tim= and includeds clock PUlisss and stuff |ike that aaking .
reading/wWriting obulk fast and alse 1ots movre info per disk. T

e The stepper motor is controlled by the software so a seecial
QCﬁtue has to be stored for the current Phas2 it's on. VE.78 machinss
have a = phas2 motor and an V8.79 it is & 4 phase motor. I have no
idea why it was chang=d so don’t ASK.

) Trme recently acquired program 'SPEEDD’ warks cn & very simple
priciple, The head is moved in to track 1, and the program waits far
the beginmning of a sector. It then counts how 1ong the whoale 32Ctor
tak=s to pasSs by. ThiS mignt returin & value of say B34 units of time.
This has to be scaled to RPM which invalves 1ots of mathematics which
in machine 1anzuags can’t be described! The program.averagss the tines
for about 1@ sectars before printing the |ittle dot on the SCiresn. The
‘only pProblem is that if the disk-being read is formatted at 298 (i. =.
something other than @@ RPM(but the drive i§ BActually SPINNing at
SO RPM  then the program will think that the drive is running fastev
or slower. The_ _answer to this is to us2 & disk which is positively
Without doubt -~ in the s2nse that vyou’ re sure — FORMATTED (not
written) at I00 RPM. —_

. There is no pPoint in 9iving the addresses in Rom for the
(Clrticular routines relevant here as, they will only have meaning if
‘they are accompanied by the documentation of the Rom manual.

)
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