(

~TN

NEAT ARV USED ON 3 PESCRPTION Vw‘—b—m_—ﬁws——

2 ) CME000 | Al ZRN=-1I-M | 8 28y /f/é‘«/Z')

§ L S

¢ ;
g
r
E4
o]

UNLESS OTHERWISE SPECIFIED
OIMENSIONS ARE IN INCHES
TOLERANCES ARE:

FRACTIONS DECIMALS ANGLES

CONCENTRIC WITHIN .00%

REMOVE BURRS AND SHARP EDGES. ALL
DIAMETERS ON COMMON CENTERS TO BE

COMPUTER MEMORIES,INC.

B ﬁ; = i APPROVALS DATE
NATERIAL prpye DRIVE DEBUG PROCEDURE
W. Martin ¢-20-77
- CHECKED .
msK W. Burg y-2p- P¢{ sizE [FSCM NO, DWG. NO. AEV.
: 1SSUED A 600005 A
DO NOT SCALE DRAWING SCALE SHEET 1 of 12

e T

sme =mees

-



P

DWG. NO.

. Uzpn rower-up, the drive enters arn initilization procedure, vhere various

system parareters such as éisc speed, servo velocity, power supply
voltace and track zero are checked. After verifying these paraneters,
the microprocessor issues a Drive Ready signal to the controller,
indicating the drive is ready to perform read/write operations. The

_controller in this case teing the AMT tester.

Positioning of the read/write heads to various tracks is achieved by
setting the direction line, (logic 0O for seek in, logic 1 for seek
out) and clocking the -step line. After locating the desired track,
the drive issues a seek complete signal to the controller.

There are many conditions which must be met in order for the drive to
prorerly read and write data on the disc surface. .

The serial Data Bit Rate of the drive is a direct function of the disc
speed, hence proper disc speed must ke maintained in order for the
controller to properly decode the data it receives from the drive.

The CM6000 orerates on a rate of 5 megabits per second. This corres-
ronds to a spindle motor speed of 3600 RPM.

Each time the spindle motor rotates 360 degrees, an incdex pulse from
the spindle motor encoder is issued to the microprocessor. The
ricroprocessor continuously monitors these index pulses and issues a
correction signal labeled "motor" when the elapsed time Letween index
pFulses is greater than or less than 16.8ms. This variable duty cycle
signal is filtered via R5 on the mzin board and C4 on the motor control
boarcd and is used to ccntrol the spindle motor sgpeed.

When writing data on the disc surface, proper write current should be main-
tained. Excessive write current may result adjacent track data being dis-
turted due to increased flux lines generated bty the reacdwrite heads.
Lxcessive write current also increases "Bit Shift" and may result in reducec

wincdow margirs.
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Insufficent write current is troutlesome fcr a numkter of reasons.
Rerefnrer that in orcder to write new data on the éisc surface, the

old data nmust first be erased. Insufficent write current may result

in new cata being written over partially erased old data. A common
symptom of this condition is randon soft errors during a read operation.
Figure 1 is an example of data that was written without a sufficent

amount of current. .

Note the peak to peak amplitude variations and the

absense of a tlank horizontal line at the zero crossing point.
Figure 2 should clarify the reason for this. Notice that the
center of each data kit cell drops down and actually touches

the zero crossing point. This may result in the drive sending

a logic 0 instead of a logic 1 and vice versa. The CM6000 in-
corporates the use of a "Desnake” circuit, consisting of 241, Z23
and 232, to help overcome this protlem. However sufficient write
current should be maintained for reliable operation.

ST  FIG 2_ oam=aa.
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Figures 3 and 4 are exanmples of cdata written with the correct
amount cf write current. Note in Figure 4 the center of each
it cell never cormes in contact with the zero crossing point.
Cf course different data patterns will result in different
waveforms and may vary slightly from head to head and from
drive to drive.
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In order for the drive heads to serve any useful function,
they must first be atle to locate a track, and stay on that
track for the entire 360 degrees of rotation during a read or
write opeation. Not an easy task when you consider that three
tracks are about as wide as the thickness of this piece of

4

raper!
The CM6000 incorporates the use of a closed loop, servo wedge
positioning system, as outlined in Figure 5.
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‘ousput sicnlas, channel A and channel B.

Figure 6t is the
difference sicnal of channel A and B. This sigrnal may Le observed
at T.P. 10. Each half cycle represents one track on the disc
surface, with the zero crossing of each half cycle denoting the
center of the track. Figure 7 may help the reader visualize this

relationship.
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As ycu know, mate'zal

. tends to expand when heated, and contract when cooled.

£irst understand the need for such a systen.
This fact

can cause many problers in the disc drive if it is not compensated
Suspose a drive is Powered up from a cold start condition,

and formatted with data as shown in Figure 8a. Naturally we want

to write and read data on the center of the track, so the drive
‘heads are positioned on the track center, based on the zero crossing

of the encoder output as seen from T. P. 10.
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Sometime later after the drive has warred up, mechancial compenents
such as the pcstioner arm expand. Since the cérive heads are mechanically
cornnected to the postioner arm they too will move, znd now the heacs

are no longer positioned on the center of the track. Refer to Figure Eb.
This condition cannot ke tolerated, and many read/write problems

will occur if the cdrive heads are not properly centered on track.

At this pcint, we may now descrite how the sarvo wecdge maintains
recardless of temrerature chances in the drive

proper head rositioning.
itsel ~ DATA ..
DISC SURFACE
CAlVE HEAD!'
PCSITIONER ARM
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The servo wedgoe Or servo kurst, as
written on the first two sectors o
surface one. In terms of time,

to Figure 9. . ..
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it
f each track,

of the track followzng the index, or start of the track.

ce—. -
- - .

Befc;é.the drive is
starilized.

earlier,
after the drive is warmed up.

Pricr to writing the servo turst,

away Zrom the center of the track.
f£irst sector,

See TFicure 10 _ .- -

FIG..S.

it must first be temperature
This is accomplished by allowing the drive to warnm

"servo written®

tp for approximately two hours prior to servo writting.
for mechanical components, such as the positioner arm mentioned
to excand to the dimensions they will normally ke at,

is soretines referred to,
on suriace zero and
this relates to the first 128 us

is

Refer

DISC SURFACE

This allows

the cdisc heads must ke positioned

First in one direction for the

and in the op0051te direction for the second sector.
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purst is purposely written off the center of the track! However,

in order to properly decode the servo burst, it must be written
away from the center of the track. The reason for this is as
follows: Suppose the disc has been servo written and the
drive head is centered on track as shown in Figure ll. As the

.disc rotates, the head reads the first servo burst, in this ex-

acple burst A. Immediately following Burst A, the drive head

reads Burst B written in the opposzte direction. These signals

are sent to a servo turst decode circuit, as shown in Figure 5.

I1f the drive head is centered on track, the amplitude of Burst

A, as seen by the head, will be egual to the amplitude of Burst

B, and the drive heads will be considered "On Track“. 1I1f the
heads are not on track, the amplitude of the two btursts will

not be egual and the servo burst. decode circuit will issue an
offtrack sense signal to the microprocessor. The microprocessor

in turn, issues an offset value to the D.A.C. which in turn torgues
the positioner motor until the servo burst decode circuit receives
equal amounts of Burst A and Burst B. The micrcprocessor constantly
ronitors the offtrack sense signal, and in doing so keeps the drive
heads properly centered on track.
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reasured at T.P. 1C, denotes the center of each track. However, ain

actual rrectice this is selcdom the case, encoder tolerance

and cther parameters affect this, such that typical values for ofiset
may rance from O to 1.5 volts after the drive has Leen servo written.
Temperature changes within the drive will also correspond to a change
in the offset or correction level.

For example, suppose a drive that has teen servo written is powered .

up from a cold start condition, and the offset at T.P. 10 is monitored.

As the drive warms up, the offset value will decrease until the drive
reaches its normal operating temperature. As a general rule, this
valve shculd not exceed 2 volts after the -drive has been temperature
stakilized.

The followirg flowcharts are intended to help the reader isoclate a
faulty drive to the sultassenmkly level. At this point it may te
helpful to review some of the various functions of the A.M.T.
tester, and how they may be used to aid in troubleshooting.

One method for checking the servo turst is as follows: Trigger
scope on spindle index (T.P.6) monitor head output on T.P. 14
(V/div=1lV sweep time 20us. Enter function 7, mode 1 on the A.M.T.
from track O to max track (614 for Snow White) size 1. The fast
and slow tuttons may pressed for the desired dwell time between
seeks. As the heads are positioned on each track, the servo

turst may be observed during the first 128us of the signal,

this corresponds to approx.. 6.5 divisions on the scope. See Fig.l2.

"/ |2 Suer
;EZ;,444%;4. —
64Ap C".‘/'

- 05/

One methcd for checking write current is to write an "AA" data
pattern on O track and then verify the signal at T.P. 14. This
may be accomplished by entering function D, mode 6. The A.M.T.
will display "Data Pattern". Typre AA on the keykoard and press
the "enter" tutton twice. To write the data pattern on the disc.,
enter function 9, mode 0. Functicn 9 is a Read/VWrite mode on the
A.M.T. that ignores the track header. ‘ode 0 is for writing while
mode 1 is for Readirc.
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