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FIELD OF THE INVENTION
The present invention relates generally to disc drive data storage
systems. More particularly, the present invention relates to circuits for
detecting and signaling if multiple preamplifiers are concurrently selected.

BACKGROUND OF THE INVENTION

In disc drives, digital data is written to and read from the surfaces of
one or more discs. Read and write operations are performed through a
transducer which is typically carried on a slider body. The slider and the - - -
transducer are sometimes collectively referred to as a data head, and
typically a single data head is associated with each data storage surface. . .
The communication to and from the data heads is performed by a
read/write preamplifier. High storage-capacity disc drives typically have a

-large number of data heads and thus have multiple read/write

preamplifiers. Each read/write preamplifier typically drives a plurality of
individual data heads, usually on a multiplexed basis. Typical read/write
preamplifiers have a variety of fault detectors which monitor the operation
of the preamplifier and send a fault signal to the drive controller if a fault
condition occurs. ' _

In a typical disc drive, an actuator operatesina servo system. The
actuator moves the data head radialiy over the disc surface for track seek
operations and holds the transducer directly over a track on the disc surface
for track following operations. A servo controller samples the position of

the data heads relative to some reference point and generates an error

-signal based upon the difference between the actual position and the

reference position. This error signal is then used to drive the data head to
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the desired reference point. In one type of servo system, each track ona
disc includes servo position information in a block of data referred to as a -
header. As the trend in the disc drive industry is to increase the efficiency
of storing the user’s data, the so-called “headerless” track formats are being
considered. These formats allow more of the disc space to be used for the
user’s data, as opposed to servo and track information. However, these
headeiless track formats raise additional difficulties for guaranteeing data

integrity, as the header formerly served to ensure that data was being

- written to the intended track.

The present invention provides a means of improving data integrity

and offers other advantages over the prior art.

'SUMMARY OF THE INVENTION

The present invention relates to read/write preamplifier circuits

‘which reduce the probability of data being written to the wrong location on

a disc.

One embodiment of the present invention is directed to aread/write
preamplifier circuit that includes multiple read/write preamplifiers. Each
read/write preamplifier includes a fault detecting circuit that detects when
two or more of the read/write preamplifiers are concurrently selected for
communicating with their associated data heads. At least one of the
read/write preamplifiers includes a notifier that notifies the drive
controller that two or more of the read /write preamplifiers are
concurrently selected. o

In one embodiment of the present invention, the notifier includes a
data storage register that the drive controller can read. The data storage
register includes a fault flag which is set when the fault detecting circuit

PCTAUS99/14930
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detects that two or more of the read/write preamplifiers are concurrently
selected for communicating with their associated data heads. -

I one embodiment of the present invention, the fault detecting
circuit includes a fault-detect transistor and a sensing circuit coupled to the
collector of the fault-detect transistor. The fault-detect transistor drives a
predetermined current when a predetermined voltage is applied to the base
of the fault-detect transistor. The base of the fault-detect transistor is

coupled to a signal which applies the predetermined voltage to the base if

- the associated read/write preamplifier is selected.: The collectors of the

fault-detect transistors of each of the read/write preamplifiersare. .
electronically coupled to each other. The sensing circuit senses if the fault- -
detect transistors of two or more read/write preamplifiers are concurrently.
driving the predetermined current. _
‘Another embodiment of the present invention is directed to a disc

"drive that includes at least one disc, multiple data heads, a drive controller

and multiple read/write preamplifiers. The data heads transfer data to and

- from the discs. The read/write preamplifiers communicate with the drive

controller and with at least one data head. Each read/write preamplifier
includes a fault detecting circuit and a data storage register that the drive
controller canread. The fault detecting circuit detects when two or more of
the read /write preamplifiers are concurrently selected for communicating
with their associated data heads.  The data storage register includes a fault
flag which is set when the fault detecting circuit detects that two or more of
the read /write preamplifiers are concurrently selected for communicating
with their associated data heads.

In one embodiment of a disc drive according to the present
invention, the data storage register further includes a test-select flag and the
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hard-wired address of the read/write preamplifier. The test-select flag
must be set in order to enable the fault detecting circuit. Clearing the test-
select flag disables the fault detecting circuit. Additionally, the data storage
register is adapted to store the address of the data head that is selected. The
drive controller provides the address of the selected data head to the data
storage register when the data head is selected: .

-Still another embodiment of the present invention is directed to a
disc drive that includes a drive controller, multiple read /write
preamplifiers and means for determining if two or more read/write
preamplifiers are commrenﬂy selected and for notifying the drive

controller when two or more read/write preamplifiers are concurrently

These and various other features as well as advantages which

- characterize the present invention will be apparent upon reading of the

" following detailed description and review of the associated drawings..

BRIEF DESCRIPTION OF THE DRAWINGS |
FIG. 1 is a simplified block diégram of a disc drive in accordance

with an illustrative embodiment of the present invention.

FIG. 2 is a simplified block diagram of a read/write preamplifier in
accordance with an illustrative embodiment of the present invention.

FIG. 3 is a block diagram of a data storage register invaccordance
with an illustrative embodiment of the present invention.

FIG. 4 is a schematic illustration of a fault detecting circuit in
accordance with an illustrative embodiment of the present invention.

<)
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'DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
FIG. 1 is a simplified block diagram of a disc drive 100 in accordance
with an illustrative embodiment of the present invention. Disc drive 100

 includes drive controller 102, read/write preamplifiers 104 and 106, data

heads 108 and data storage discs 110. Drive controller 102 is illustratively a
microprocessor or digital computer, and is coupled to a host system or
another drive controller which controls a plurality of drives, Drive
controller 102 communicates with multiple read/write preamplifiers 104
and 106. Each preamplifier 104 and 106 communicates with at least one

‘datahead 108. Each data head 108 illustratively includes an air bearing,or ..

slider, which supports a transducer for reading irformation from and
encoding information to an associated surface of one of discs 110. In
accordance with the present invention, drive controller 102 may

communicate with any plural number of read /write preamplifiers and each

- preamplifier may communicate with any number of data heads 108. For

simplicity’s sake, the embodiment used herein to illustrate the invention
has two read /write preamplifiers 104 and 106, each of which communicate
with two data heads 108.

During operation, drive controller 102 receives instructions for one
or more of data heads 108 to read from or write to a surface of one or more
of discs 110. Drive controller 102 then provides a signal to whichever
preamplifier, 104 or 106 or both, is associated with the selected data head(s)
108. Said signal indicates which data head 108 is to be accessed and
whether a read or write operation is to be performed. If a read operation is
requested, the selected data head 108 generates a read signal containing
data which was encoded on the surface of the disc 110. The read signal is
provided to associated preamplifier 104 or 106, which amplifies the read
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signal and provides it to drive controller 102. If a write operation is
requested, drive controller 102 provides the data to be written to the
appropriate preamplifier 104 or 106, which in turn provides the data to the
selected data head 108. The selected data head 108 then writes the data to

. its associated disc 110. In an illustrative embodiment, during normal

operation only one data head 108, and therefor one preamplifier 104 or 106,
is selected for reading or writing at any given time, although in certain
situations, two or more preamplifiers 104, 106 may be simultaneously
selected. o : : _

. FIG. 2 is a simplified block diagram of a read/write preamiplifier 104

- inaccordance with an illustrative embodiment of the present invention..

For clarity’s sake, only one ptéampliﬁer is shown in FIG. 2. However, in an
illustrative embodimnent, each of the read/write preamplifiers 104, 106 in
the disc drive 100 are configured as shown in FIG. 2. Furthermore, as

" ‘mentioned above with respect to FIG. 1, disc drive 100 may include any
~ plural number of read /Wwrite preamplifiers. Read/write preamplifier 104
includes a fault detecting circuit 112 which detects if two or more

read/write preamplifiers in the disc drive 100 are concurrently selected for
reading or writing. Because only one data head 108, and therefor one
preamplifier 104 or 106, is selected for reading or writing at any given time
during normal operation of the disc drive 100, the concurrent selection of
two or more preamplifiers constitutes an error condition which could result
in inadvertently overwriting user data that is stored on a disc-110.
Read/write preamplifier 104 also includes a data storage register 114 which
is used to store in_formétion that is indicative of whether the currently

-selected data head 108 is the data head that was requested. Data storage

register 114 communicates with fault detecting circuit 112. Data storage
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register a]so communicates with drive controller 102 and notifies the drive
controller 102 if two or more of the read /write preamplifiers 104, 106 are -
concurrently selected for reading or writing.

The configuration of data storage register 114 according to an
illustrative embodiment of the present invention is shown in FIG. 3. The
register 114 includes a fault flag (FF) 116 which is set when the fault
detecting circuit 112 detects that two or more preamplifiers are
concurrently selected. In an illustrative embodiment, register 114 also
includes a test-select flag (TSF) 118 which must be set in order to enable the
fault detecting circuit 112. Similarly, clearing the test-select flag 118

disables the fault detecting circuit 112. The test-select flag 118 of a

particular preamplifier is set each time the drive controller 102 selects that.

preamplifier for communicating with an associated data head 110. Inan
illustrative embodiment, data storage register 114 also stores the hard- : -

‘wired preamplifier address (PA) 120 of its associated preamplifier. In the
illustrative embodiment shown in FIG. 3, the preamplifier address 120
- includes two bits 122 and 124 (PAo and PA,). Thus, this illustrative

embodiment can accommodate up to four preamplifiers. In an illustrative

.embodiment, data storage register 114 also includes a number of bits that

are reserved for the head address (HA) 126 of the selected data head 108. In
" the illustrative embodiment shown in FIG. 3, the head address 126 includes
 four bits 128, 130, 132 and 134 (HA, HA1, HA, and HAs). Thus, this

illustrative embodiment can accommodate up to 16 data heads 108. It

‘should be noted that more than four preamplifiers and more than 16 data

heads can be accommodated by simply allotting more bits to the

~ preamplifier address 120 and head address 126.
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In operation, when the drive controller 102 selects a given data head
108 and its associated read /write preamplifier for reading from or writing -
to a disc 110, the test-select flag 118 is set and thie address of the selected
data head 108 is written into the data storage register at location HA 126.
Setting test-select flag 118 enables fault detecting circuit 112, which
determines if any other read/write preamplifiers are simultaneously
selected. If fault detecting circuit 112 detects that another preamplifier is
simultaneously selected, fault flag 116 is set. During the seek towards the
location of the disc 110 that is to be written to or read from, drive controller
102 reads the contents-of data storage register 114. This gives the drive - B
controller 102 the feedback to determine if the targeted data head 108is . - . -
indeed the one which was enabled, and if more than one preamplifier - -
responded to the commarid issued, before the read or write operation is.
performed. , S ' '

. FIG, 4is:a schematic illustration of a read/write preamplifier circuit -
200 in accordance with an illustrative embodiment of the present invention.
Each preamplifier 104 and 106 includes a fault detecting circuit 112. For
clarity’s sake, only a portion of the fault detecting circuit 112 of

‘preamplifier 106 is shown. The remainder of the fault detecting circuit 112

of preamplifier 106 is illustratively equivalent to the fault detecting circuit
112 shown with respect to preamplifier 104, Each fault detecting circuit 112
includes a fault-detect transistor 140, 142. Each fault-detect transistor 140,
142 drives a predetermined current when a predetermined voltage is
applied to the base 148, 150 of that transistor. The base 148, 150 of each
transistor 140, 142 is coupled to a signal which applies the predetermined
voltage to the base if the associated preamplifier 140, 142 is selected. The
collector 144 of fault-detect transistor 140 is electronically coupled to the
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collector 146 of fault-detect transistor 142. ‘In FIG. 4, the fault-detect
transistor 142 is the only element of the fault detecting circuit 112 of
preamplifier 106 that is shown.

The collectors 144 and 146 of fault-detect transistors 140 and 142 are
electronically coupled to a sensing circuit which senses if the fault-detect -
transistors of two or more preamplifiers are concurrently driving the

predetermined current. An illustrative embodiment of the sensing circuit is

shown in FIG. 4. A resistor 152 of known resistance R is connected between

collectors 144 and 146 and a power supply (Vcc) 154 of a known voltage.

 Collectors 144 and 146 are also coupled to one of the inputs 158 of voltage

comparator 156. The other input 160 of voltage comparator 156 is coupled
to a known threshold voltage. In the illustrative embodiment of FIG. 4, the

' threshold voltage is set by a voltage source 162 connected in series between

the comparator 156 and the power supply 154. The output voltage of the

- voltage comparator 156 is substantially equal to a predetermined value if

the collector voltage is less than the threshold voltage.

In an illustrative embodiment, test-select flag 118 is coupled to the
base 148 of fault-detect transistor 140 such that the test-select flag 118 must
be set in order for fault-detect transistor 140 to drive the predetermmed
current. Similarly, if the test-select flag 118 is cleared, the fault-detect
transistor 140 drives substantially no current.

In an illustrative embodiment, each preamplifier 104, 106 receives a signal

164 from the drive controller 102 indicating if a given data transfer

operation with more than one preamplifier is tobe a parallel operation.
This signal 164 is coupled to the base 148, 150 of the fault-detect transistor
140, 142 such that the fault-detect transistor 140, 142 drives substantially no
current if the signal 164 indicates that a parallel data transfer operation is to
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be performed. This feature prevents the fault detecting circuit 112 from

reporting a fault condition when itwo or more preamplifiers are
concurrently selected if a parallel data transfer operation was intended. In
the illustrative embodiment of FIG. 4, signal 164 is implemented as a
“parallel-not” (PN) signal which is high when a parallel operation is not -
being requested and which goes low when a parallel operation is requested.
Test-select flag 118 and the parallel-not signal 164 are applied to AND gate

166, the output of which is applied to the gate 148 of the fault-detect

. . transistor 140. Thus, fault-detect transistor 140 will be turned on and

15
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therefor drive a predetermined cur:enf when the test-select flag 118 is set = -
and a parallel operation is not requested.. _ S
- . Standard read/write preamplifiers include fault circuits for

detecting various fault conditions in the preamplifier. Typically, the output
of the standard fault circuits is applied to the base of a fault driver
transistor whose collector is tied to a fault pin on the preamplifier. The - .

fault pin communicates with the drive controller and notifies the _dﬂve
controller if a fault condition is detected. In an illustrative embodiment of
the present invention, the collector 144, 146 of the fault-detect transistor 140,
142 of each preamplifier 104, 106 is electronically coupled to the fault pin
(FLT) 168, 170 of the corresponding preamplifier 104, 106. The fault pins
168 and 170 of each of the preamplifiers 104 and 106 are electronically
coupled to.each other. In the illustrative embodiment shown in FIG. 4,
resistor 152 is connected between t_h_é fault pin 168 and power supply 154,

~ outside of the body of the preamplifier 104. However, itisalso

contemplated that resistor 152 may be connected between the collector 144
of fault-detect transistor 140 and a connection to power supply 154, within
the body of the preamplifier 104.
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In an illustrative embodiment of the present invention, each of the
read/write preamplifiers 104, 106 include standard fault circuits 176 for
detecting various fault conditions in the preamplifier 104, 106. The output
of the standard fault circuits 176 is applied to the base 180 of standard fault
driver transistor 178 whose collector 182 is.tied to fault pin 168. The fault

—

* pin 168 is coupled to the drive controller 102 and notifies the drive

controller 102 if a fault condition is detected. The output of the standard
fault circuits 176 is disabled when the fault-detect transistor 140 is active.
In the illustrative embodiment shown in FIG. 4, this is accomplished by
inverting the signal applied to the base 148 of fault-detect transistor 140
using inverter 172. This inverted signal is applied to one of the inputs of
AND gate 174. The output of the standard fault circuits 176 is applied to -
the other input of AND gate 174. The output of AND gate 174 is applied to -
the base 180 of the standard fault driver transistor 178. Therefor, standard
fault driver transistor 178 is only active if the standard fault circuits 176 -
puts out a fault signal and fault-detect transistor 140 is inactive.

In an illustrative embodiment, the output of comparator 156 is

| coupled to the fault flag 116 of data storage register 114. The output of the

comparator 156 sets the fault flag 116 if the voltage of the collector 144 of
fault-detect transistor 140 is less than the threshold voltage. Fault flag 116 -

‘communicates with the drive controller 102. If fault flag 116 is set, this

notifies the drive controller 102 that two or more preamplifiers are
concurrently selected for reading or writing.

In a further illustrative embodiment, the output of comparator 156 is
provided to the standard fault circuits 176. In that case, the output of
comparator 156 and the parallel-not signal 164 are applied to AND gate
184, the output of which is applied to the standard fault circuits 176, which
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in turn provide a fault signal to fault pin 168 which is coupled to drive
controller 102. L :

The operation of the illustrative embodiment depicted in FIG. 4 is as
follows. When test-select flag 118 is set and parallel-not signal 164 is high,
the output of AND gate 166 is high.. When the output of AND gate 166,
which is coupled to the base 148 of fault-detect transistor 140, is high, the
output of inverter 172, and therefor the output of AND gate 174, is low.
Thus, fault-detect transistor 140 is turned on and standard fault driver

—

- transistor 178 is turned off. Thus a known current I is sunk via fault-detect
transistor 140 from the fault pin 168.: If more than one of the read/write
- preamplifiers 104, 106 responded to the address sent by the drive controller -

* . 102, then more than one known current I will be sunk from fault pin 168,

18

25

.. which is tied to the fault pins 170 of the other read /write preamplifiers 106. .
~ Inturn, if more-than one known current is sunk from fault pin 168, the

voltage drop across resistor 152, of known resistance R, will be
correspondingly greater. Voltage comparator 156 compares the voltage of
the fault pin 168 with the threshold voltage at input 160. The value of the
threshold voltage is less than (Vcc ~ R*) and greater than (Vec - 2R*D),
where Vcc is the vdlt_age of the power supply, R is the resistance of resistor
152, and 1 is the current sunk through resistor 152 by one fault-detect

~ transistor 140, 142. Thus, if the voltage at fault pin 168 is less than the

threshold voltage, it is known that more than one fault-detect transistor 140,
142 is active. ¥ voltage comparator 156 detects this condition, the
comparator sets fault flag 116 of data storage register 114. Setting fault flag
116 notifies drive controller 102 that two or more preamplifiers are
concurrently selected. '



10

15

25

WO 00/16337 C By PCT/US99/14930

-13-

In an illustrative embodiment, the output of voltage comparator 156
is processed by the standard fault circuits 176 of the read/write
preamplifier 104. In this embodiment, AND gate 184 provides a fault signal

' to standard fault circuits 176 if comparator 156 senses that more than one

read/write preamplifiers 104, 106 are selected and parallel-not signal 164 is

“high. The standard fault circuits 176 would in turn provide a fault signal to

AND gate 174. 'When test-select flag 118 is cleared, fault detect transistor is
turned off and AND gate 174 applies a fault signal to the standard fault

driver transistor 178, which then provides a fault signal to fault pin 168.

In summary, one embodiment of the present invention is directed to
aread/write preamplifier circuit 200 that includes multiple read / write :
preamplifiers 104, 106. Each read/write preamplifier 104, 106 includesa -
fault detecting circuit 112 that detects when two or more of the read/write -
preamplifiers 104, 106 are cOﬁcurrently selected for communicating with - .
their associated data heads 108. At least one of the read/write
preamplifiers 104, 106 includes a notifier for notifying the .drive controller
102 that two or more of the read/write preamplifiers 104, 106 are

- concurrently selected.

In one embodiment of the present invention, the notifier includes a

'data storage register 114 that the drive controller 102 canread. The data

storage register 114 includes a fault flag 116 which is set when the fault
detecting circuit 112 detects that two or more of the read/write
preamplifiers 104, 106 are concurrently selected for communicating with
their associated data heads 108. '

In one embodiment of the present invention, the fault detecting
circuit 112 includes a fault-detect transistor 140, 142 and a sensing circuit
coupled to the collector 144, 146 of the fault-detect transistor 140,142, The
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fault-detect transistor 140, 142 drives a predetermined current when a
predetermined voltage is applied to the base 148, 150 of the fault-detect
transistor 140, 142. The base 148, 150 of the fault-detect transistor 140, 142 is
coupled to a signal which applies the predetermined voltage to the base
148, 150 if thé associated read/write preamplifier 104, 106 is selected. The
collectors 144, 146 of the fault-detect transistors 140, 142 of each of the
read/write preamplifiers 104, 106 are electronically coupled to each other.
The sensing circuit senses if the fault-detect transistors 140, 142 of two or
more read /write preamplifiers 104, 106 are concurrently driving the
predetermined curr.e,r;t.' T _ ) ) :

~ Another embodiment of the present invention is directed to a disc

~ drive 100 that includes at least one disc 110, multiple data heads108,a -

+* . drive controller 102 and multiple read/write preamplifiers 104, 106. The -

15
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data heads 108 transfer data to and from the discs 110. The read/write
preamplifiers 104, 106 communicate with the drive controller 102 and with
at least one data head 108. Each read/write preamplifier 104, 106 includes a
fault detecting circuit 112 and a data storage register 114 that the drive
controller 102 can read. The fault detecting circuit 112 detects when two or
more of the read/write preamplifiers 104, 106 are concurrently selected for
communicating with their associated data heads 108. The data storage.
register 114 includes a fault flag 116 which is set when the fault d_etecting'
circuit 112 detects that two or more of the read/write preamplifiers 104, 106
are concurrently selected for communicating with their associated data
heads 108. _ _

In one embodiment of a disc drive 100 according to the present
invention, the data storage register 114 further includes a test-select flag 118
and the hard-wired address 120 of the read/write preamplifier. The test-
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select flag 118 must be set in order to enable the fault detecting circuit 112.
Cleating the test-select flag 118 disables the fault detecting circuit 112.
Additionally, the data storage register 114 is adapted to store the address of
the data head that is selected. The drive controller 102 provides the address
of the selected data head to the data storage register 114 when the data
head 108 is selected.

- Still another embodiment of the present invention is directed to a
disc drive 100 that includes a drive controller 102, multiple read/write
preamplifiers 104, 106 and means for determining if two or more
read /write preamplifiers 104, 106 are concurrently selected and for

- - notifying the drive controller 102 when two or more read/write

preamplifiers 104, 106 are concurrently selected - :
- - Although the present invention has been described with reference to
a disc drive having two read/write preamplifiers, those skilled in the art .

- will recognize that the present invention may be practiced in a disc drive

having any plural number of read/write preamplifiers.

It is to be understood that even though numerous characteristics and
advantages of various embodiments of the present invention have been set
forth in the foregoing description, together with details of the structure and
function of various embodiments of the invention, this disclosure is
illustrative only, and changes may be made in details, especially in matters
of structure and arrangement of parts within the principles of the present

‘invention to the full extent indicated by the broad general meaning of the

terms in which the appended claims are expressed. For example, fewer
than all, and as few as one, of the read/write preamplifiers 104, 106 can
include the data storage register 114. Other modifications can also be

- made,
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1. A read /write preamplifier circuit for a disc drive having at least one
disc adapted to store data, a plurality of data heads adapted to transfer data

—

to and from a disc, and a drive controller, the preamplifier circuit
comprising: |
a plurahty of read /write preamplifiers, each adapted to
communicate with the drive controller and with atleast one
.- data head and each comprising a fault detecting circuit
- adapted to detect when two or more of the read/write
preamplifiers are concurrently selected for communicating
with their associated data heads, at least one of the read / write
preamplifiers comprising a notifier conﬁgﬁ_red to notify the
drive controller that two or more of the read/write
- preamplifiers are concurrently selected.

2. Theread/write preamplifier circuit of claim 1 wherein the notifier

comprises: : _
a data storage reg1ster readable by the drive controller and
comprising a fault flag which is set when the fault detecting
circuit detects that two or more of the read/write
‘preamplifiers are concurrently selected for communicating
- with their associated data heads.
3. . Theread/write preamphfxer circuit of claim 2 wherein each of the
read/write preamplifiers includes a data storage register readable by the
drive controller and comprising a fault flag which is set when the fault
detecting circuit detects that two or more of the read/write preamplifiers
are concurrently selected for communicating with their associated data
heads, wherein the data storage register further comprises a test-select flag



T

5

10

15

20

WO 00/16337 _ PCT/US99/14930

-17-

which is set each time the drive controller selects said particular read/write
preamplifier for communicating with an associated data head, wherein the -
test-select flag must be set in order to enable the fault detecting circuit and
wherein clearing the test-select flag disables the fault detecting circuit.
4 The read/write preamplifier circuit of claim 3 wherein each
read/write preamplifier receives a signal from the drive controller
indicating whether a given data transfer operation is to be a serial operation
or a parallel operation and wherein the fault detecting circuit of a particular
read/write preamplifier is disabled if said particular read/write
preamplifier receives a signal from the drive controller indicating thata_ .
parallel data transfer operation is to be performed.
5. = Theread/write preamplifier circuit of claim 3 wherein the data -
storage register further comprises: _

the hard-wired address of the read /write preamplifier; and

a predetermined number of bits adapted to store the address of the
data head which is selected for transferring data to or from the disc,
wherein the drive controller provides the address of the selected data head
to the data storage register when the data head is selected.
6. The read /write preamplifier circuit of claim 1 wherein the fault
detecting circuit of each read/write preamplifier comprises:

a fault-detect transistor adapted to drive a predetermined current
when a predetermined voltage is applied to the base of the
fault-detect transistor, wherein the base of the fault-detect
transistor is coupled to a signal which applies the
predetermined voltage to the base if the associated read/write
preamplifier is selected and wherein the collectors of the fault-
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detect transistors of each of the read / write preamphﬁers are
- electténically coupled to each other; and _
a sensing circuit electronically coupled to the collector of the fault-
. detect transistor and adapted to sense if the fault-detect

—

- transistors of two or more read/write preamplifiers are
- concurrently driving the predetermined current. -
7.  Theread/write preamplifier circuit of claim 6 wherein each
read/write preamplifier includes a fault pin which during normal
operation of the read /write preamplifier is adapted to put out a fault signal
- if some fault condition exists in the read /write preamplifier, wherein the
collector of the fault-detect transistor is electronically coupled to the fault

. pin of the corresponding read/write preamplifier and wherein the fault

pins of each of the read/write preamplifiers are electronically coupled to -

- each other."
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-8. _Theread/write preamphfier circuit of claim 7 wherein each
re&d /write preamplifier includes a standard fault circuit adapted to detect
various faults in the read /write preamplifier, wherein the fault pin of each
read/write preamplifier is coupled to an output of the standard fault circuit
of the corresponding read/write preamplifier and whereirn the output of
the standard fault circuit is disabled when the predetermined voltage is
applied to the base of the fault-detect transistor.
9. The read/write preamplifier circuit of claim 6 wherein the notifier
comprises: . :
a data storage register readable by the drive controller and including
a fault flag which is set when the sensing circuit senses that
the fault-detect transistors of two or more read/write
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preamplifiers are concurrently driving the predetermmed _
~ current. .- - . :
10.  Theread/write preamplifier circuit of claim 6 wherein each
read/write preamplifier is electronically coupled to a power supply of
5 known voltage and wherein the sensing circuit of each read/write
‘preamplifier comprises:
a resistor of known resistance connected between the collector of the
fault-detect transistor and the power supply; and
‘a voltage comparator having first and second inputs, the first input
10 o be’iﬁg coupled to the collector of the fault-detect transistor and
o  the second input being coupled to a known threshold voltage,
- wherein the output voltage of the comparator is substantially
equal to a predetermined value if the collector voltage is less
than the threshold voltage. '
15 '



