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CONTROL UNIT OF DISK APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a control
unit of a disk apparatus, and in particular to a con-
trol unit suitable for a small-sized magnetic disk
apparatus for implementing high-precision head posi-
tioning demanded as the recording density is increased
and implementing higher performance of interface func-
tion.

In small-sized magnetic disk apparatuses,
for example, higher recording density is being promoted
by higher performance of interface function, smaller
size of apparatus and larger storage capacity.

For attaining this higher recording density,
it is important to increase the track density. As for
a high~-precision head positioning technigue correspond-
ing to higher precision of positioning operation asso-
ciated with increase in track density, there is an
embedded servo scheme'using a servo signal recorded
intermittently into a disk éurfaces for recording of
data (data record area), i.e., so-called servo signal
embedded in data record area. In addition, there is a
hybrid servo scheme as described in U.S. Patent No.

5,109,307. According to the hybrid servo scheme, both

‘the servo signal embedded in servo face i.e., a disk

surface dedicated to recording of a servo signal and a
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servo signal recorded in data record area are used.
During seek operation, seek speed is increased by using
the servo signal embedded in servo face which has been
cbntinuously writfen into the servo face.

As a head positioning servo circuit scheme
associated with such a servo scheme, a digital servo

circuit scheme using a microprocessor is suitable from

the viewpoint of flexible application and higher inte-

gration of circuit as described.in JP-B-4-15548. As
for the microprocessor conducting digital servo pro-
cessing and having a number of quantization steps and a
sampling period required for implementing a positioning
precision and a response speed which are equal in level
to those of a cbnventional analog servo circuit scheme,
there is needed a speed far higher than that of a
microprocessor included in the analog servo circuit
scheme to conduct servo processing.

Fu:thermore, with the advance of higher
density recording of data in magﬁetic disk apparatuses,
a much higher speed is required of the microprocessor
as described hereafter.

As a recording schemé for equalizing linear
recording densities in an inner periphery and an outer

periphery on the data record area and thereby increas-

ing the area recording density, there is a so-called

‘zone bit ;ecording sdhe@e.' Inﬁthé zone bit recording

scheme, the data record area is divided into a plurali-

ty of zon&s'inorder beginning from the innermost of
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the data record area and the number of sectors is made
larger in an outer periphery zone located outside than
in an inner periphery zone located inside as described
in U.S. Patent No. 4,799,112. Small-sized magnetic
disk apparatuses adopting this scheme are now increas-
ing. In this scheme, however, the number of sectors
changes when high-speed seek operation is conducted
over a plurality of zones. As compared with a disk
apparatus which does not adopt the zone bit recordihg
scheme, therefore, changeover processing attendant upon
the change of the number of sectors with respect to the
radial direction of the disk is needed as additional
processing. Because .of this changeover processing, the
microprocessor bears a heavier load.

The speed of disk rotation was typically
3600 revolutions/minute, for example, in the past. In
the recent times, however, the waiting time of disk
rotation at the time of data access is shortened and
the speed of disk rotation for transferring data at
high speed is increased. A speed of disk rotation aé
high as 7200 revolutions/minute is thus demanded.

In this way, high speed is increasingly
required of the micrbprocessor used for head position-
ing and data read/write control.

) On the other hand, there are several kinds
as interface between a small-sized magnetic disk appa-
ratus and external dev;ces. As representative inter-

face, there is scs1 (Small Computer System Interface)

LT S
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standardized by ANSI (American National Standard Insti-
tute). Even after SCSI which is the first standards,
SCSI is subjected to substantial function extension
including support cdmmands sﬁch as SCSI-2 and then
SCSI-3. In response to this, the capacity of the pro-
gram storing memory needed by an interface control
microprocessor of magnétic disk apparatuses has in-
creased.

Among controls exercised by the control unit
of the magnetic disk apparatus, principal ones are head
positioning control, data read/write control and inter-
face control. Aas for such architecfure that these
controls are exercised by a single microprocessor, one
described in U.S. Patent No. 4,819,153 and one de-
scribed in U.S. Patent No. 4,979,056 can be mentioned.

Typically.in smali—sized magnetic disk
apparatuses, mechanism for head positioning control and
data read/write control is made essentially the same
and a plurality of variant models having different
interface specifications, i.e., different interface
controls for exercising input/output control of data
with respect to the.outside are developed and produced.

If an apparatus control system for exercis-
ing head positioning control employing a digital servo
scheme using an embedded servo scheme or a hybrid servo

scheme and for exercising data read/write control and

ﬂian interface function control system relating to in-

 put/output control offdaﬁqfwith respect to the outside
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are implemented by a single microprocessor, interface
control processing is kept waiting because of digital
servo control processing having priority higher than
that of interface control processing and being respon-
sive to a prbcessing request generated by a periodic
servo sighal appearing at least every sector, resulting
in a lowered processing capability of interface con-
trol.

As a countermeasure against this, there is a
method of increasing the speed of processing of the
microprocessor, i.e., the speed of the clock in order
to make waiting time sufficiently short. As compared
with the operation speed in the dual-microprocessor
configuration, however, an exéessively high speed is
demanded in the single-microprocessor configuration.
From the viewpoint of circuit technique, the cost of
a microprocessor becomes higher as the speed of its
operation clock is increased. Therefore, it is econom-
ically difficult to use such a microprocessor.

As another countermeasure, there is also a
method of developing, for each interface specification,
a procesing scheduling program with special contrivance
applied to a combination.of interface control process-
ing and digital servo cohtrol processing in order to
employ the single-microprocessor configuration re-
strained in speed increase. This development takes
time. |

As another solution method, a method of
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using a plurality of microprocessor packages, i.e., a
plurality of microprocessors is conceivable. In a

small-sized disk apparatus such as a 2.5 inch size disk

apparatus having a disk diameter of 67 mm, however, the

circuit board space is approximately 70 mm X 100 mm.
This results in a problem that it is difficult to mount
a plurality of microprocessor packages.

A disk drive circuit having product type
Z86C95 of Zilog including a CPU and a slave digital
signal processor (DSP) in one package is commercially
available. However, the digital signal processor is
merely used to assist a part of calculation for drive

by the CPU.

SUMMARY OF THE INVENTION

An object of the present invention is to
provide a small-sized, low-cost control unit of a disk
apparatus including an apparatus control system having
high-precision head positioning and data read/write
functions and an interface function control system
capable of coping with diversified and sophisticated
interface functions.

In order to solve the abbve described prob-
lem, there is provided in accordance with one aspect of
the present invention a control unit of a disk appara-
tus for exercising at least positioning control of a
head of the diskfapbaraﬁua,_éontrol of reading/wfiting

data froﬁfiﬁtbﬂéiaisk via the head, and transfer con-
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trol of data between the disk apparatus and an external
device, the controi ﬁnit including a first microproces-
sor capable of_mainly exercising positioning control of
the head and control for reading/writing data from/into
the disk, so as td perform head positioning by using a
servo signal recorded on a data recording surface of
the disk or perform head positioning by using both a
servo signal recorded on a disk surface dedicated

exclusively to servo signal and a servo signal recorded

on a data recording disk surface, a second microproces-

" sor for exercising transfer control of data between the

disk apparatus and an external device, a range of clock
frequency or instruction execution speed in which the
second microprocessor is operable is équivalent to or
lower than a range of clock frequency or instruction
execution speed in which the first microprocessor is
operable, the first microprocessor'having a first
memory for storing information relating to head posi-
tioning control and control of reading/writing data
from/into a disk via the head, the second microproces-
sor having a second memory for storing at least infor-
mation relating to transfer control of data, the second
memory having a capacity larger than that of the first
memory, and the first microprocessor and the second
microprocessor being sealed into a single integrated
circuit package..

In accqrﬁance wifh-a preferred aspect, the

S

first midfépfééegsar has an analog-to-digital (A/D)



10

15

20

25

This Sheet Has Been Remla

[T T S e o

-8 -

REPLACED
converter for converting the servo signal read out as
an analog signal from the disk to a digital signal.

The second microprocessor does not have an A/D convert-
er.

As described above, positioning control of a
head and control of reading/writing data, and in-~
put/output control of data between the disk apparatus
and an external device are exercised in parallel by
different microprocessors. In implementing equivalent
processing capability with respeet to the interface
function, therefore, necessity of increasing the clock
or instruction execution speed is lowered and security
of processing capability in view of circuit technigue
is facilitated as compared with implementation with a
single microprocessor. Furthermore, the cost is also
lowered.

Furthermore, the first microprocessor having
a memeory of a relarively small capacity and suited for
high-speed processing is suitable for driver control —
including high-precision head positioning control and
data read/write control of an embedded digital servo
scheme. The second microprocessor having a memory of a
relatively large capacity and suited for relatively

lower speed processing is suitable for control of

1nterface functlon which needs more and more memory
_,;mnctlon expansion of inter-
face specificatiops. Furthermore, since the first

microprocessor does not depend upon difference between
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interface specifications, it can be used in common or
in small modification among disk devices having differ-
ent interface specifications.

Furthermore, by disposing two microproces-
sors having different processing contents in the saﬁe
IC package, they can be mounted in a small space on a
substrate of the disk device.

Other objects, features and advantages of
the invention will be apparent from the following
description of the embodiments in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

'Fig. 1l is a circuit block diagram of a
small-sized magnetic disk apparatus according to the
present invention;

Fig. 2 is a diagram of servo signal process-
ing in the embedded digital servo scheme;

Fig. 3 is a diagram of a microprocessor IC
package of a small-sized maénetic disk apparatus ac-
cording to the present invention;

Fig. 4 is a diagram of a microprocessor IC
package of a small-sized magnetic disk apparatus ac-
cording to the present invention; and

Fig. 5 is a diagram of a hybrid IC including
a microprocessor in:a;different small-sized magnetic

disk appafatus according”to the present invention.

CUAR L ]
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereafter, embodiments of the present inven-
tion will be descxibéd by referring to the
accompanying drawings.

| Fig. 1 shows a block diagram of a control
circuit of a small-sized magnetic disk apparatus ac-
cording to the present invention.. Fig. 2 shows a part
of servo signal processing in an embedded digital servo
scheme.

In Fig. 1, a microprocessor unit 2 mainly
forms a control circuit according to the present inven-
tion. As shown in Fig. 3, two microprocessors each
formed by one chip, i.e., a microprocessor 2a for
interface functioh control and a microprocessor 2b for
driver contrdl are sealed in a single package.

As shown in Fig. 1, a magnetic disk appara-
tus is mainly formed by a hard disk assembly (HDA) 8
and a control circuit 7.

The hard disk assembly 8 includes a spindle
motor 11 for driving and rotating a disk, a read/write
head 9 disposed opposite to the disk to perform mutual
signal conversion between a magnetic signal and an
electric signal, and a voice coil motor 10 for perform-
ing track positioning of a read/write head.

The control circuit 7 includes a read pream-
plifiér_}5,~a writq.ampl{fier 16, an AGC amplifier 14
for ﬁéking the ampiitﬁgé{jf;; signal read out by the

read preamplifier 15'constant, a coder/decoder 13 for
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coding data to be sent to the write amplifier 16 and
decoding a signél supplied from the read preamplifier
15, a position signal detector 17 for demodulating a
position signal from servo information, a shock sensor
30, a driver control microprocessor 2b for exercising
head positioning control and read/write control on the
basis of a physical address and a signal supplied from
the shock sensor 30, and a spindle motor drive circuit
21 controlled by the driver control miéroprocessor 2b,
a bD/a convertef 18 for converting a head positioning
signal supplied'from the driver control microprocessor
2b to an analog signal, a notch filter 19 for eliminat-
ing a resonance point of operation of the head disk
assembly 8, and a voice coil motor drive circuit 20.
The control circuit 7 further includes an SCSI control-
ler 12 for directly inputting and outputting data,
commands and status information via an SCSI interface
line 6 connected to the outside, interface function
control microprocessor 2a for controlling the SCSI
controller 12, associating a logical address with a
physical address, and exercising interface control, and
a memory 31 such as a cache (and/or supplementary)
memory.

The driver control microprocessor 2b accepts

input thereof supplied from the microprocessor 2a, such

" as a‘physigal address including a track number and a

sector number on a disk. On the basis of the input,

PR S

the driver control microprocessor 2b controls the voice
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coil motor 10 and the spindle motor 11 to exercise head
positioning control and controls the read/write circuit
to execute read/write processing.

That is, the driver control microprocessor
2b derives track position information and track posi-
tion deviation information from sector servo informa-
tion dispersed on a track of the disk. In case of
seek, the driver control microprocesor 2b makes a
calculation of a seek speed; a calculation of an error
from a determined seek speed curve value, and a calcu-
lation of a proper current of the voice coil motor
based on the error in each sector period by using
high-precision digital computation. In following con-
trol for making the head follow a predetermined track,
the driver control microprocessor 2b digitizes track
position deviation information (inputted as an analog
signal). By using high-precision digital computation,
the driver control microprocessor 2b calculates a
current proper to the voice coil motor in a digital
servo loop including filter computation within each
secfor period.

On the basis of external interface inputs
such as a read/write command for ordering read/write
operation with respect to a logical address including
data block No., a status message and data, the inter-

face function control microprocessor 2a issues head

positioning and_read/write.commands with respect to the

physica;;ngggs§syo the driver control microprocessor
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2b. In addition, the interface function control micro-
processor 2a controls the memory 31 having cache func-
tion for efficiently adjusting the difference between
data transfer speed on interface to the outside and the
read/write transfer speed on a disk medium. Further-
more, the interface function control microprocessor 2a
exercises interface control and control of the disk
apparatus based ﬁpon external interface specifications
and apparatus specifications.

Two microprocessors 2a and 2b are different
from each other in operation clock frequency and inter-
nal ROM capacity. The driver control microprocessor 2b
has an operation clock frequency of 20 MHz, for exam-~
ple. The.interface function control microprocessor 2a
has an operation clock frequency of 12 MHz, for exam-
ple. Since high-speed computation is mainly conducted,
higher speed is required of the driver control micro-
processor 2b than that of the interfacé function con-
trol microprocessor 2a which mainly performs communica-
tion control according to communication protocol
rather than coméutation.

The driver control microprocessor 2b has an
internal ROM capacity of 8 kbytes, for example. The
interface function control microprocessor 2a has an
infernal ROM capacity of 64 kbytes, for example. The
reason isifhgg Epeddr;vegiqutrpl microprocessor 2b
mainly pe;formsihigh€épéédLébﬁ;ufétion using limited

basic compﬁ%g%fgﬁ“g;gorithm as digital servo processing



WIIT‘VPTM“

R oded

W [FEE

10

15

20

25

for positioning the head at high accuracy and hence
does not need a large memory capacity.

On the other hand, as compared with digital
servo computation processing in which the procedure can
be represented in brevity by using matrix computation
representation, the interface function control micro-
processor 2Z2a mainly exercising input/output control of
commands and data according to interface standards must

store a processing program including many kinds of

"combinations of condition decision and processing.

Furthermore, as seen in amendment of standards from
SCSI-1 to SCSI-2, there are a large number of function
expansions including addition of commands to be sup-
ported such as a queueing command. Furthermore, it is
also necessary to make possible changeover to substan-
tially standardized speéial specifications such as SCSI
specifications of special company type responsive to a
customer's reguest even under the same standards.

The driver control microprocessor 2b incor-
porates an A/D converter for converting a servo posi-
tion signal and a signal supplied from the shock sensor
30, i.e., analog signals to digital signals. On the
other hand, the interface function control microproces-
sor 2a exercises interface control with respect to
external devices. Only the digital system is a subject
of direct control. Therefore;}the interface function
control microprodegsor 2a dbeé.not incorporate an A/D

h Py !
Dy P

converter..:
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Operation of the control system of a
small-sized magnetic disk apparatus in the present
embodiment will now be described by referring to Figs.
1 and 2.

A positioning scheme of seek operation and
following operation of.the head 9 is the embedded
digital servo scheme. In this scheme, a signal is
first read out from a track 23a on a magnetic disk 22
via the read/write head 9, the read preamplifier 15 and
the AGC amplifier 14. From a signal of a servo pattern
section 24 included intermittently in a track signal 23
(Fig. 2), an analog position signal is taken out by the
position signal detector 17. The analog position
signal is subjected to A/D conversion procéssing 5a in
an A/D convertef 5 to be digitized. A digitized posi-
tion signal is thus obtained. Frém the signal of the
servo pattern section 24, track No; information is also
obtained.

On:the basis of this, the driver control
microprocessor 2b conducts digital positioning control
processing 32 using the above described digital compu-
tation processing and outputs a control signal for
positioning. This signal is subjected to D/A conver-
sion processing 18a in the D/A converter 18. The D/A
converted signal is outputted to the voice coil motor
10 via the notch filter 19 and the voice coil motor
drive-circgit.zo.: The driver control microprocessor 2b

also outputs a signal for driving the spindle motor 11
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via the spindle motor drive circuit 21.

The number of servo pattern sections 24a
contained in one circumference of the track 23a on the
magnetic disk 22 is larger in an inner periphery zone
than in an outer periphery zone. Such a so-called zone
bit scheme is adopted to equalize the recording densi-
ty.

Depending upon a zone that the head posi-
tioning track belongs to after seek, the driver control
microprocessor 2b immediatelylperforms changeover to a
necessary parameter value with respect to various
parameters of the read/write system circuit such as the
read/write signal frequency, write precompensation
value, write current, amplitude slice level of read
waveform peak detection and discrimination, and read
data discrimination window time. width in order to
secure and maximize the normal readout margin in each.
zone.

As for read data, a signal is read via the
read/write head 9, read preamplifier 15, AGC amplifier
14 and coder/decoder 13, and is outputted from the SCSI
controller 12 to the outside. .

Write data are inputted from the outside to

the SCSI controller 12 and are written into the magnet-

ic disk 22 through;the cher/decoder 13, write pream-

plifier 16, and the read/write head 9.
;4 Inyorder to improve shock resistance in

operation by using the shock sensor, the driver control
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microprocessor 2b performs polling monitor of a shock
acceleration signal supplied from the shock sensor 30.
When the driver control microprocessor 2b has detected
a shock acceleration signal egual to a predetermined
value or more, it immediately exercises write inhibit
control in order to prevent off-track writing from
destroying data. The off-track writing means writing
data into an erroneous track due to track position
deviation.

For such control operation of the driver
control microprocessor 2b, further increase in speed
tends to be demanded because of higher precision of
required positioning operation caused by increase in
track density and because of higher speed of disk
rotation aiming at shortening the rotation wait time
until the head arrives at a desired sector after com-
pletion of seek operation for a desired track and
aiming at increase in data transfer speed. As de-
scribed above, theréfore, increase in clock speed is
attempted for the driver control microprocessor 2b. On
the other hand, the interface function control micro-
processor 2a activated by a lower-speed clock is used
for interface control that high speed is not required
of. |

The interface function control microproces-

. sor 2a is connected to the SCSI controller 12 and the

driver cbhtrol miérdprOCessor 2b. The interface func-

tion control microprocessor 2a executes diversified and
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sophisticated interface function such as control of
generalized response with a high rank device, control
of storage and readout of co:responding data, and power
saving control. Therefore, the capacity of an internal
ROM for storing procéssing program needed by the inter-
face function control microprocessor 2a is approximate-
ly eight times the capacity of an internal ROM for
storing program needed by the driver control micropro-
cessor 2b. |

Timing of operation between two microproces-
sors 2a and 2b is adjusted as described hereafter. The
two microprocessors 2a and 2b have interrupt flags
respectively controlled by them on registers, and
mutually exercise polling supervision over generation
of an interrupt request. When_one microprocessor has
received an interrupt request from the other micropro-
cessor, independent operation is temporarily interrupt-
ed and status information, commands and data are mutu-
ally sent and received. Thereby cooperation of opera-
tion is implemented.

Fig. 3 shows the structure of an IC package
1 of a microprocessor for a small-sized magnetic disk
apparatus according to an embodiment of the present
invention. The interface function control micfoproces-
sor 2a and the driver control microprocessor 2b are
herﬁetibally seéle%i%éég iéame IC package 1.

T ggﬁgﬁ_ﬁ sth; ;ﬂé;;tructure of an IC package

1 of a microprocessor for a small-sized magnetic disk
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apparatus according to another embodiment of the pres-
ent invention. 1In structure, the circuit of the inter-
face function control microprocessor 2a and the circuit
of the driver control microprocessor 2b are integrally
formed within a single microprocessor IC chip 2. The
microprocessor 2 is hermetically sealed within the IC
package 1. |

Fig. 5 shows the structure of a hybrid IC
containing microprocessors in a small-sized magnetic
disk apparatus according to still another embodiment of
the present invention. The interface function control
microprocessor bare chip 26 and the driver control
microprocessor bare chip 27 are mounted on a single
hybrid IC substrate by means of wire bonding or the
like. The bare chip is subjected to silicon resin
potting seal 28. Furthermore, the entire hybrid IC
substrate is subjected to epoxi resin mold seal 29.

The microprocessor package including two
microprocessors 2a and 2b, or 26 and 27 shown in Figs.
3, 4 and 5 is mounted on a circuit board of a

small-sized magnetic disk apparatus having a disk

- diameter of approximately 67 mm or less, i.e., having

so-called 2.5 inch form factor size or less.

According to these embodiments heretofore
described, two microprocessors having different speci-
fications depending ﬁpdh'processing contents are dis-
posed wirprnﬁggeﬁs?mé iC ﬁackage. As a result, two

microprocessors can be mounted in a small space on a
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circuit board of a small-si#ed magnetic disk apparatus
of 2.5 inch form factor size or less.

A control system having performance equiva-
lent to that of a single microprocessor can be economi-
cally realized while avoiding demand upon the micropro-
cessor for excessively high speed, which is a problem
caused by using a single microprocessor in the same way
as the conventional technique to form (1) a driver
control system capable of improving shock resistance in
operation, using the zone bit recording scheme,
high-speed rotation of the disk and a shock sensor, and
including high-precision head positioning of embedded
digital servo scheme and data reading and writing, and
(2) an interface function control system corresponding
to diversified and sophiscated interface function.

By the way, the instruction execution speed
of a microprocessor is not determined by the clock
frequency alone, bqt depends upon the instruction
configuration and circuit components. For example, a
RISC (reduced instruction set computer) type micropro-
cessor is much higher in speed than a CISC (complex
instruction set computer) type microcomputer.

By constituting the microprocessors 2a and
2b respectively as CISC type and RISC type, thererfore,

each of them can be provided with necessary data pro-

‘cessing capability instead of distinction of the clock

frequency. As for the microprocessor 2b, an IC of SH

7000 series incorporating an A/D converter produced by
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Hitachi Ltd., fér example, can be used.

According to the present invention, the
driver control system and fhe interface control system
of a disk apparatus can be controlled by different
microprocessors. Furthermore, by sealing these micro-
processoré in thé same package, a éompact small-sized

‘disk apparatus can be realized.
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WHAT IS CLAIMED IS:
1. A control unit of a disk apparatus for exer-

cising at least positidning control of a head of the
disk apparatus, control of reading/writing data from/to
a disk via thé head, and transfer control of data
between the disk apparatus and an external device, said
control unit comprising:

a first microprocessor capable of mainly
exercising positioning control of the head and control
for reading/writing data from/into the disk without
depending upon control ekercised by a second micropro-
cessor different from the first microprocessor and in
paréllel thereto, so as to perform head positioning by
using a servo signal recorded on a data recording
surface of the disk or'perform head positioning by
using both a servo signal recorded on a disk face
dedicated exclusively to servo signal and a servo
signal recorded on a data recording disk surface;

a second miqroprocessor for exercising
transfer control of data between the disk apparatus and
an external device;

a range of clock frequency or instruction
execution speed in which said second microprocessor is
operable is eguivalent to or lower than a range of
clock frequency or inst:uction execution speed in which
said first microproceséar is operable;

said first microprocessor having a first

interior or exterior type memory for storing infor-
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mation relating to head positioning control and control
for reading or writing data from or into the disk:

said second microprocessor having a second
interior or exterior type memory for storing at least
information relating to transfer control of data; and

‘said second memory having a capacity larger
than that of said first memory.
2. A control unit of aldisk apparatus according
to Claim 1, wherein said first microprocessor comprises
an analog-to-digital (A/D) converter for converting
said servo signal read oﬁt as an analog signal from the
disk to a digital signal.
- 3. A control unit of a disk apparatus according
to Claim 1 or 2; wherein said first microprocessor and
said second microprocessor are sealed into substan-
tially one integrated circuit package.
4. A control unit of a disk apparatus for exer-
. cising at least positioning control of a head of the
disk apparatus, control of reading/writing data from/to
a disk via the head, and transfer control of data
between the diek apparatus and an external device, said
control unit comprising:

a first microprocessor capable of mainly
exercising positioning control of the head and control
“for reading/writing data from/into the disk without
ﬁj?debehding.upon coﬁtrol éﬁeﬁeieed by a second micropro-

-:cessor dlfferent from the flrst microprocessor and in

‘. -._
parallel thereto, so as to perform head positioning by

~
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using a servo signal recorded on a data recording
surface of the disk-or perform head positioning by
using both a servo signal recorded on a disk surface
dedicated exclusively to servo signal and a servo
signal recorded on a data recording disk face:

'a second microprocessor for exercising
transfer control of data between the disk apparatus and
an external device;

said first midroprocessor having an instruc-
tion execution speed_equal to or larger than that of
said second microprocessor:;

said first micrbprocessor having a first
memory for storing information relating to head posi-
tioning control and control for reading or writing data
from or into the disk:

said second microprocessor having a second
memory for storing at least information relating to
transfer control of data; and

said second memory having a capacity larger
than that of said first memory.

5. A control unit of a disk apparatus according
to Claim 4, wherein said first microprocessor comprises
a reduced instruction set computer (RISC), said second
microprocessor comprises a complex instruction set
computer (CISC), and both chips of said first micropro-
.g:qesso; and said second microprocessor are sealed in a

6. .Aggméli-§£;ed magnetic disk apparatus of 2.5
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inch form factor size or less including a casing, a
head disk assembly, and a contrdl unit mounted on a
circuit subétrate disposed in the casing, said control
unit exercising.at least positioning control of a head
of the disk apparétus, control of reading/writing data
from/to a disk via the head, and transfer control of
data between the disk apparatus and an external device,
said control unit comprising:

a first microprocessor capable of mainly
exercising positioning control of the head and control
for reading/writing data from/into the disk without
depending upon control exercised by a second micropro-
cessor different from the first microprocessor gnd in
parallel thereto, so0 as to perform head positioning by
using a servo signal recorded on a data recording
surface of the disk or perform head positioning by
using both a servo signal recorded on a disk surface
dedicated exclusively to servo signal and a servo
signal recorded on a data recording disk face;

a second microprocessor for exercising
. transfer control of data between the disk apparatus and
an external device;

said first microprocessor having an instruc-
tion execution speed equal to or larger than that of
said second micrOprOceSSOr and control for read-
1ng/writing data from/lnto the disk;

said flrst microprocessor hav1ng a first

memory for storing information relating to head posi-
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tioning control;

said second microprocessor having a second
memory for storing at least information relating to
transfer control of data; and

said second memory having a capacity larger

than that of said first memory.




