
2005 0219 0- 2  0 1 MAR 2005 1   TITLE OF THE
INVENTION  STORAGE DEVICE WITH PARALLEL INTERFACE
CONNECTOR BACKGROUND OF THE INVENTION The present
invention relates to a storage device  5 with a
parallel interface connector, and more  particularly
to a storage device compatible with both  parallel and
serial interfaces. Standards for serial AT Attachment
(ATA)  interfaces have recently been drawn up. Like
conven- 10 tional ATA interfaces (i.e., parallel ATA
interfaces), serial ATA interfaces are used between
host systems and peripheral devices represented by
such storage  devices as hard disk drives.
Conventional storage  devices are suitable only for
one kind of ATA 15 interface - either parallel or
serial. Therefore,  some storage devices may not be
connectable to certain  host systems. Utility Model
No. 3093782 discloses a technique  (hereinafter
referred to as "the prior art") related  20 to a
system (interface connector) for connecting a storage
device to a host system. The prior art  enables any
storage device to be connected to any host  



system, regardless of whether the device is designed
for a parallel ATA interface (parallel interface) or
25 a serial ATA interface (serial interface). In this
case, however, the host system must be compatible with
both parallel and serial ATA interfaces. In other 2
words, storage devices suitable only for parallel  ATA
interfaces cannot be connected to host systems
suitable only for serial ATA interfaces. Similarly,
storage devices suitable only for serial ATA 5
interfaces cannot be connected to host systems
suitable only for parallel ATA interfaces.  BRIEF
SUMMARY OF THE INVENTION In accordance with an
embodiment of the  invention, there is provided a
storage device with  10 a parallel interface connector
connectable to a host system suitable for a parallel
interface. The parallel interface connector includes
first pins  connected to a parallel interface bus, and
second  pins which are not used by the parallel
interface. 15 The parallel interface bus is connected
to a parallel  interface circuit for inputting and
outputting a parallel interface signal. The storage
device  comprises a mode designation device, serial
interface  bus and parallel/serial bridge circuit. The
mode 20 designation device designates one of a serial
interface mode and a parallel interface mode, the  



serial interface mode enabling the storage device to
operate in accordance with a serial interface, the
parallel interface mode enabling the storage device to
25 operate in accordance with the parallel interface.
The serial interface bus is used to transfer a serial
interface signal, and connected to several pins 3
included in the second pins of the parallel interface
connector. The parallel/serial bridge circuit is
connected to the parallel interface bus and the serial
interface bus. The bridge circuit is configured to 5
convert, into a serial interface signal, a parallel
interface signal transferred via the parallel
interface bus, and to output the serial interface
signal to the serial interface bus. The parallel/
serial bridge circuit is also configured to convert,
10 into a parallel interface signal, a serial
interface  signal transferred via the serial interface
bus, and to output the parallel interface signal to
the  parallel interface bus. The parallel/serial
bridge  circuit is operable in the serial interface
mode. 15 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE
DRAWING  The accompanying drawings, which are
incorporated  in and constitute a part of the
specification,  illustrate embodiments of the
invention, and together  with the general description
given above and the 20 detailed description of the
embodiments given below, 



serve to explain the principles of the invention.
FIG. 1 is a block diagram illustrating the
configuration of a hard disk drive (HDD), according to
an embodiment of the invention, in relation to the 25
interface between the hard disk drive and a host
system; FIG. 2 is a view illustrating the relationship
between each pin of the parallel ATA connector 13
appearing in FIG. 1 and a signal assigned to each pin;
FIG. 3 is a view illustrating the relationship
between each pin of the serial ATA connector 21 5
appearing in FIG. 1 and a signal assigned to each pin;
FIG. 4 is a view illustrating the relationship
between each pin of the power connector 22 appearing
in FIG. 1 and a signal assigned to each pin; FIG. 5 is
a view illustrating a relationship 10 example between
each pin of the parallel ATA connector  13, each pin
of the serial ATA connector 21 and a signal assigned
to each pin of the serial ATA  connector 21; FIG. 6 is
a view illustrating a relationship 15 example between
each pin of the parallel ATA connector  13, each pin
of the power connector 22 and a signal  assigned to
each pin of the power connector 22; FIG. 7 is a view
illustrating in detail the  relationship in connection
between the serial ATA 20 connector 21, power
connector 22, conversion connector  



17 appearing in FIG. 1, and parallel ATA connector 13;
FIG. 8 is a view similar to FIG. 7 and useful in
explaining a first modification of the embodiment; and
FIG. 9 is a view similar to FIG. 7 and useful in  25
explaining a second modification of the embodiment.
DETAILED DESCRIPTION OF THE INVENTION  An embodiment,
in which a storage device according to the invention
is applied to a hard disk  drive, will be described in
detail with reference to  the accompanying drawings.
FIG. 1 is a block diagram  illustrating the
configuration of a hard disk drive 5 (HDD) 10,
according to an embodiment of the invention,  in
relation to the interface of a host system 20. In FIG.
1, it is assumed that the host system 20  is suitable
only for a serial ATA interface (SATA  interface).
Accordingly, the host system 20 comprises 10 a serial
ATA interface 21 and power connector 22.  It is also
assumed that the serial ATA connector 21  and power
connector 22 are secured to the printed  circuit board
of the host system 20. However, the  serial ATA
connector 21 and power connector 22 may be 15
connectors to be connected to a serial ATA interface
cable and power cable connected to the main unit of
the host system 20. The HDD 10 is of, for example, a
2.5-inch type.  The HDD 10 comprises a parallel ATA
interface IC 11,  20 parallel ATA bus 12, parallel ATA
connector 13 and 



parallel/serial bridge IC 14. The HDD 10 further
comprises a serial ATA bus 15, power line 16,
conversion connector 17, jumper switch 18 And
mode-setting circuit 19. 25 The parallel ATA interface
IC 11 is an interface  circuit formed of a single
chip. The parallel ATA  interface IC 11 communicates
with the host system 20 6 in accordance with the
protocol for PATA interfaces  if the host system 20 is
designed for parallel ATA  interfaces (PARA
interfaces), unlike the case of FIG. 1. However, the
parallel ATA interface IC 11 is  5 operable even if
the host system 20 is designed for  serial ATA
interfaces (SATA interfaces) as in the case  of FIG.
1. The parallel ATA interface IC 11 is  connected to
the pins (first pins) of the parallel ATA  connector
13 via the parallel ATA bus 12. 10 The parallel ATA
connector 13 is formed of a  2.5-inch HDD connector in
the embodiment that employs  a 2.5-inch HDD 10.
Further, this connector is a  50-pin connector having
50 connector pins arranged  in upper and lower stages
(25 pins in each stage). 15 FIG. 2 shows the
relationship between each of the pins  (the pins with
pin numbers 1 - 43, i.e., the first to  43th pins) and
a signal assigned thereto. In FIG. 2,.  "-" attached
to some signal names indicates that the signals are
used in the form of negative logic.  



20 The parallel ATA bus 12 includes signal lines used
to  transfer signals (parallel ATA interface signals),
except for power signals, which are included in the
signals assigned to the pins of the parallel ATA
connector 13. Assuming that the host system is 25
suitable for parallel ATA interfaces, to connect the
HDD 10 to the host system 20, it is sufficient if the
parallel ATA connector 13 of the HDD 10 is connected
to the parallel ATA connector (not shown) of the host
system 20. The parallel/serial bridge IC 14 is
operable only  if the host system 20 is suitable for
parallel ATA 5 interfaces. The parallel/serial bridge
IC 14 is  connected to the parallel ATA interface IC
11 via  the parallel ATA bus 12, and connected to
several of the particular pins (second pins) of the
parallel  ATA connector 13 via the serial ATA bus 15.
The 10 particular pins (second pins) are extra pins
for the  parallel ATA interface, i.e., they are not
used by  the parallel ATA interface. Specifically, in
the  embodiment, the particular pins are seven pins
included in eight pins (with pin numbers of 2, 19, 22,
15 24, 26, 30, 40 and 43) assigned as ground (GND)
pins  in the parallel ATA interface. The
above-mentioned  several pins included in the
particular pins will be  described later in detail.
The parallel/serial bridge IC 14 has a 



20 parallel-to-serial conversion function for
converting  a signal from the parallel ATA bus 12
(parallel ATA  interface signal) into a signal for the
serial ATA bus  15 (serial ATA interface signal). The
parallel/serial  bridge IC 14 also has a
serial-to-parallel conversion 25 function for
converting a signal from the serial ATA bus 15 into a
signal for the parallel ATA bus 12.  A single-chip IC
may be used instead of the 8 parallel/serial bridge IC
14 and parallel ATA  interface IC 11. In this case,
however, it is  necessary to enable the function of
the parallel/ serial bridge IC to be selected
independent of the  5 function of the parallel ATA
interface IC. The serial ATA bus 15 includes signal
lines (not  shown) for signal transfer assigned to the
signal pins  (four signal pins in the embodiment) of
the serial ATA  connector 21. More specifically, the
serial ATA bus 10 15 includes a pair of signal lines
for transferring  a pair of received serial ATA
interface signals R+  and R-, and a pair of signal
lines for transferring  a pair of transmission serial
ATA interface signals  T+ and T-. The power line 16
includes, for example, 15 two +5V-lines and a single
ground (GND) line. The conversion connector 17 is used
to connect  the HDD 10 to the host system 20 when the
host system  20 is suitable for serial ATA interfaces
as in the  



case of FIG. 1. The conversion connector 17 has a 20
connector section 171 that can be connected to the
parallel ATA connector 13, and connector sections 172
and 173 that can be connected to the serial ATA
connector 21 and power connector 22 of a host system
(host system 20 in the embodiment) suitable for serial
25 ATA interfaces. In the example of FIG. 1 in which
the  host system 20 is suitable for serial ATA
interfaces,  the parallel ATA connector 13 is
connected to the connector section 171 of the
conversion connector 17.  Further, the connector
section 172 of the conversion  connector 17 is
connected to the serial ATA connector  21 of the host
system 20, and the connection section  5 173 of the
connector 17 is connected to the power connector 22 of
the host system 20. The jumper switch 18 is used as a
mode switch  (mode designation device) for designating
the  operation mode of the HDD 10. The operation mode
of 10 the HDD 10 includes a serial ATA interface mode
and  parallel ATA interface mode. The serial ATA
interface  mode enables the HDD 10 to function as a
device  suitable for serial ATA interfaces, while the
parallel  ATA interface mode enables the HDD 10 to
function as 15 a device suitable for parallel ATA
interfaces. The  jumper switch 18 has a pair of
terminals 181 and 182.  +5V is applied from the power
line 16 to the terminal  181. The terminal 182 is
connected to the mode 



setting circuit 19. 20 In accordance with the state
(mode designation  state) of the jumper switch 18; the
mode-setting  circuit 19 outputs mode signal 190 of
the high or low  level for setting the HDD 10 in the
serial or parallel  ATA interface mode. The
mode-setting circuit 19 25 outputs mode signal 190 of
the high level while +5V is  applied thereto via the
jumper switch 18 having the  terminals 181 and 182
short-circuited by a jumper 10  line 183. On the other
hand, when +5V is not applied  thereto with the
terminals 181 and 182 disconnected,  the mode-setting
circuit 19 outputs mode signal 190  of the low level.
Mode signal 190 is supplied to 5 the enable terminal
EN of the parallel/serial bridge  IC 14. FIG. 3 shows
the relationship between each pin of  the serial ATA
connector 21 and a signal assigned to  each pin. As
shown in FIG. 3, received serial ATA 10 interface
signals R+ and R- are assigned to pins with  numbers 2
and 3, respectively. Further, transmission  serial ATA
interface signals T+ and T- are assigned to  pins with
numbers 5 and 6, respectively. In FIG. 3,  signal
names that are recognized by the HDD 10 are 15 used.
As apparent, the host system 20 recognizes that
serial ATA interface signals T+ and T- are assigned to
the pins with numbers 2 and 3, respectively, and  



received serial ATA interface signals R+ and R are
assigned to the pins with numbers 5 and 6, 20
respectively. As mentioned above, the embodiment  uses
the signal names recognized by the HDD 10. FIG. 4
shows the relationship between each pin of  the power
connector 22 and a signal assigned to each  pin. As
shown in FIG. 4, the specifications of power  25
connectors for serial ATA interfaces define three
power supplies of +3.3V, +5V and +12V. However, in
the embodiment in which the HDD 10 is of a 2.5-inch -
11  type, only the power supply of +5V is utilized.
FIG. 5 shows a relationship example between each  pin
of the parallel ATA connector 13 connected to the
connector section 171 of the conversion connector 17,
5 each pin of the serial ATA connector 21 connected to
the connector section 172 of the connector 17, and  a
signal assigned to each pin of the serial ATA
connector 21. As shown in FIG. 5, in the embodiment,
a pin with number 19 in the parallel ATA connector 13,
10 i.e., the 19th pin for signal GROUND (see FIG. 2),
is made by the conversion connector 17 to correspond
to pins with numbers 1, 4 and 7 in the serial ATA
connector 21, i.e., the first, fourth and seventh pins
for signal GROUND (see FIG. 3). Further, pins with 15
numbers 22 and 24 in the parallel ATA connector 13,
i.e., the 22nd and 24th pins for signal GROUND (see  



FIG. 2), are made by the conversion connector 17 to
correspond to pins with numbers 2 and 3 in the serial
ATA connector 21, i.e., the second and third pins for
20 received serial ATA interface signals R+ and R-
(see  FIG. 3). Similarly, pins with numbers 26 and 30
in  the parallel ATA connector 13, i.e., the 26th and
30th  pins for signal GROUND (see FIG. 2), are made by
the  conversion connector 17 to correspond to pins
with 25 numbers 5 and 6 in the serial ATA connector
21, i.e.,  the fifth and sixth pins for transmission
serial ATA  interface signals T+ and T- (see FIG. 3).
12  The relationship shown in FIG. 5 is just an
example. In other words, the combinations between  the
first to seventh pins of the serial ATA connector  21
and the 19th, 22nd, 24th, 26th and 30th pins of 5 the
parallel ATA connector 13 are arbitrary ones.
Furthermore, the first to seventh pins of the serial
ATA connector 21 are not always made to correspond  to
the 19th, 22nd, 24th, 26th and 30th pins of the
parallel ATA connector 13. It is sufficient if the 10
pins of the parallel ATA connector 13, which are not
used when the HDD 10 is operated in the parallel ATA
interface mode, are made to correspond to the first to
seventh pins of the connector 21. FIG. 6 shows a
relationship example between each  15 pin of the
parallel ATA connector 13 connected to the  



connector section 171 of the conversion connector 17,
each pin of the power connector 22 connected to the
connector section 173 of the conversion connector 17,
and a signal assigned to each pin of the power 20
connector 22. As shown in FIG. 6, in the embodiment,
a pin with number 40 in the parallel ATA connector 13,
i.e., the 40th pin for signal GROUND (see FIG. 2), is
made by the conversion connector 17 to correspond to
pins with numbers 4, 5 and 6 in the power connector 25
22, i.e., the fourth, fifth and seventh pins for
signal GROUND (see FIG. 4). Further, a pin with
number 41 in the parallel ATA connector 13, i.e., the
13 - 41st pin for signal +5V (see FIG. 2), is made by
the  conversion connector 17 to correspond to a pin
with  number 7 in the power connector 22, i.e., the
seventh  pin for signal +5V (see FIG. 4). Similarly, a
pin 5 with number 42 in the parallel ATA connector 13,
i.e.,  the 42nd pin for signal +5V (see FIG. 2), is
made by  the conversion connector 17 to correspond to
pins with  numbers 8 and 9 in the power connector 22,
i.e., the  eighth and ninth pins for signal +5V (see
FIG. 4). 10 A pin with number 43 in the parallel ATA
connector 13,  i.e., the 43rd pin for signal GROUND
(see FIG. 2), is  made by the conversion connector 17
to correspond to  pins with numbers 10 and 12 in the
power connector 22,  i.e., the tenth and twelfth pins
for signal GROUND 



15 (see FIG. 4). Thus, concerning the power supply,
the parallel ATA connector 13 is commonly used by  the
parallel ATA interface and serial ATA interface. FIG.
7 illustrates in detail the relationship in
connection between the serial ATA connector 21, power
20 connector 22, conversion connector 17 and parallel
ATA connector 13. In FIG. 7, the parallel ATA
connector  13 of the HDD 10 is connected to the
connector section  171 of the conversion connector 17.
Further, the  connector section 172 of the conversion
connector 17 25 is connected to the serial ATA
connector 21 of the  host system 20, and the connector
section 173 of the  conversion connector 17 is
connected to the power 14  connector 22 of the host
system 20. In this state, the ground pins with numbers
1, 4  and 7 in the serial ATA connector 21 are
connected  to the ground pin with number 19 in the
parallel ATA 5 connector 13 by an internal wire W1 of
the conversion  connector 17. Further, the received
serial ATA  interface signal pins with numbers 2 and 3
in the  serial ATA connector 21 are connected to the
ground  pins with numbers 22 and 24 in the parallel
ATA 10 connector 13 by internal wires W2 and W3 of the
connector 17, respectively. Similarly, the
transmission serial ATA interface signal pins with
numbers 5 and 6 in the serial ATA connector 21 are  



connected to the ground pins with numbers 26 and 30 in
15 the parallel ATA connector 13 by internal wires W4
and  W5 of the connector 17, respectively. In the HDD
10,  it is not always necessary to use all the eight
ground  pins of the parallel ATA connector 13. In the
HDD 10  of the embodiment, only the ground pin with
number 19, 20 and the ground pins with numbers 40 and
43, described  later, are used as ground pins.
Accordingly, when the  HDD 10 is operated in the
serial ATA interface mode,  even if the ground pins
with numbers 22, 24, 26 and 30  in the parallel ATA
connector 13 are assigned to 25 a signal other than
signal GROUND, no problem will  occur. The ground pins
with numbers 4, 5 and 6 in the 15  power connector 22
are connected by an internal wire  W6 of the
conversion connector 17 to the ground pin  with number
40 Of the parallel ATA connector 13. Further, the
ground pins with numbers 10 and 12 in the  5 power
connector 22 are connected by an internal wire  W7 of
the conversion connector 17 to the ground pin  with
number 43 in the parallel ATA connector 13. The +5V
pin with number 7 in the power connector 22  is
connected to the +5V pin with number 41 in the  10
parallel ATA connector 13 by an internal wire W8 of
the conversion connector 17. Similarly, the +5V  pins
with numbers 8 and 9 in the power connector 22  



are connected to the +5V pin with number 42 in the
parallel ATA connector 13 by an internal wire W9 of 15
the conversion connector 17. That is, the 40th to
43rd pins (third pins) of the parallel ATA connector
13 are commonly used as power pins between the serial
ATA interface and parallel ATA interface. In the HDD
10, the pins with numbers 19, 40 and  20 43 in the
parallel ATA connector 13 are commonly  connected to a
ground line 161. The ground line 161  is included in
the power line 16. Further, in the HDD  10, the pins
with numbers 22, 24, 26 and 30 in the  parallel ATA
connector 13 are connected to the serial  25 ATA bus
15. The operation of the above-described embodiment
will now be described. Assume here that the HDD 10 is
16  connected to the host system 20 that is suitable
only  for serial ATA interfaces. In this case, the
user  connects the terminals 181 and 182 of the jumper
switch 18 by the jumper line 183 in order to operate 5
the HDD 10 in the serial ATA interface mode. At this
time, a switch other than the jumper switch 18 may  be
used. The user also connects the parallel ATA
connector 13 of the HDD 10 to the connector section
171 of the conversion connector 17, thereby connecting
10 the serial ATA connector 21 and power connector 22
of  the host system 20 to the connector sections 172
and  



173 of the conversion connector 17, respectively. In
this state, power is supplied from the power
connector 22 of the host system 20 to the power line
15 16 in the HDD 10 via the connector section 173 of
the conversion connector 17 and the power pins with
numbers 40 to 43 in the parallel ATA connector 13. As
a result, power is supplied to the various circuits
of the HDD 10, such as the parallel ATA interface IC
20 11, parallel/serial bridge IC 14 and CPU (not
shown). When the terminals 181 and 182 of the jumper
switch 18  are short-circuited, i.e., when the jumper
switch 18  designates the serial ATA interface mode,
power is  also supplied to the mode-setting circuit 19
via the 25 jumper switch 18. At this time, the
mode-setting  circuit 19 outputs mode signal 190 of
the high level  for setting the HDD 10 in the serial
ATA interface 17  mode. Mode signal 190 from the
mode-setting circuit 19  is sent to the CPU. The CPU
is a main controller for controlling each section of
the HDD 10. Upon  5 detection of the output of mode
signal 190 of the  high level from the mode-setting
circuit 19, the CPU  recognizes that the HDD 10 is set
in the serial ATA  interface mode. Mode signal 190 is
also sent to the  enable terminal EN of the
parallel/serial bridge IC 10 14. While mode signal 190
of the high level is input  



to the terminal EN, i.e., during the serial ATA
interface mode, the parallel/serial bridge IC 14 is
operable. On the other hand, the parallel ATA
interface IC  15 11 operates in the same manner as in
the case where  the HDD 10 serves as an HDD suitable
for parallel  ATA interfaces. Accordingly, in a
transmission mode,  the parallel ATA interface IC 11
sends a parallel  ATA interface signal to the parallel
ATA bus 12. 20 The signal is then transferred from the
parallel  ATA bus 12 to the parallel/serial bridge IC
14. The parallel/serial bridge IC 14, in turn,
converts  the parallel ATA interface signal into a
serial ATA  interface signal, and sends the serial ATA
interface  25 signal to the serial ATA bus 15. The
serial ATA interface signal sent from the
parallel/serial bridge IC 14 to the serial ATA bus, 15
- 18  is sent to the conversion connector 17 via the
26th  and 30th pins of the parallel ATA connector 13.
The serial ATA interface signal is then sent to the
fifth and sixth pins of the serial ATA connector 21 of
5 the host system 20 via the internal wires W4 and W5
of the conversion connector 17. Thus, the host system
20  receives the serial ATA interface signal. A
description will be given of the case where the  host
system 20 sends a serial ATA interface signal to  



10 the HDD 10. Assume here that a serial ATA interface
signal generated in the host system 20 is sent to the
serial ATA connector 21. The serial ATA interface
signal is sent to the conversion connector 17 via the
second and third pins of the connector .21. The serial
15 ATA interface signal sent to the conversion
connector  17 is then sent to the 22nd and 24th pins
of the  parallel ATA connector 13 via the internal
wires W2  and W3 of the connector 17. The serial ATA
interface signal is then 20 transmitted to the
parallel/serial bridge IC 14 via  the serial ATA bus
15. The parallel/serial bridge IC  14 converts the
serial ATA interface signal into a  parallel ATA
interface signal, and sends it to the  parallel ATA
bus 12. The parallel ATA interface IC 25 11 receives
the parallel ATA interface signal on the  parallel ATA
bus 12. Thus, in the embodiment, in the  serial
interface mode, a serial ATA interface signal 19  can
be transmitted between the host system 20 and HDD  10
via several pins (with numbers 22, 24, 26 and 30)
included in the particular pins (i.e., the second
pins with numbers 2, 19, 22, 24, 26, 30, 40 and 43) 5
of the parallel ATA connector 13 of the HDD 10.  The
particular pins are not used by the parallel
interface, therefore no problem will occur if some  of
the particular pins are used for inputting and  



outputting a serial interface signal. 10 A brief
description will be given of the case  where the HDD
10 is connected to a host system that is  suitable
only for parallel ATA interfaces. In this  case, the
user disconnects the terminals 181 and 182  of the
jumper switch 18 from each other, in order to 15
operate the HDD 10 in the parallel ATA interface mode.
Further, the user connects the parallel ATA connector
13 of the HDD 10 to the parallel ATA connector of the
host system without using the conversion connector 17
as in the prior art. 20 Where the terminals 181 and
182 of the jumper  switch 18 are disconnected, i.e.,
where the parallel  ATA interface mode is designated,
the mode-setting  circuit 19 outputs mode signal 190
of the low level.  In this case, the parallel/serial
bridge IC 14 is 25 inoperable. This means that the
parallel/serial  bridge IC 14 is electrically
disconnected from the  parallel ATA bus 12 and serial
ATA bus 15. In this 20  state, the parallel ATA
interface IC 11 communicates  with the host system,
suitable only for parallel ATA  interfaces, via the
parallel ATA bus 12 and parallel  ATA connector 13 in
accordance with the protocol for  5 parallel ATA
interfaces. [First Modification] In the
above-described embodiment, the user needs  



to operate the jumper switch 18. Afirst modification
of the embodiment differs from the embodiment in 10
that in the former, the HDD and host system can be
connected without the user's operation of the jumper
switch 18. Referring to FIG. 8, the first modifica-
tion will be described. FIG. 8 is a view similar to
FIG. 7, illustrating the first modification. In 15
FIGS. 7 and 8, like reference numerals denote like
elements. In the first modification, an HDD 100 is
used instead of the HDD 10. Further, a conversion
connector 170 is used instead of the conversion
connector 17. The conversion connector 170 differs  20
from the conversion connector 17 in that in the
former, the +5V pin with number 7 in the power
connector 22 is also connected to a pin with number 2
(ground pin) in the parallel ATA connector 13 via an
internal wire W10 branched from the internal wire W8.
25 On the other hand, the HDD 100 differs from the
HDD 10 in that the former does not have the jumper
switch 18. In the HDD 100, the mode-setting circuit -
21  19 is connected to the pin with number 2 in the
parallel ATA connector 13, instead of being connected
to the terminal 182 of the jumper switch 18. Assume
here that the user connects the HDD 100  5 to a host
system 20 suitable only for serial ATA  interfaces. In
this case, the user connects the  



connector section 171 of the conversion connector 170
to the parallel ATA connector 13 of the HDD 100, and
connects the connector sections 172 and 173 of the  10
conversion connector 170 to the serial ATA connector
21 and power connector 22 of the host system 20,
respectively. In this state, as in the above-described
embodiment, power is supplied to the power line 16  15
of the HDD 100 from the power connector 22 of the host
system 20 via the connector section 173 of the
conversion connector 170 and the power pins with
numbers 40 to 43 in the parallel ATA connector 13.
Simultaneously, +5V is applied to the mode-setting 20
circuit 19 of the HDD 10 via the pin with number 2
(second pin) in the parallel ATA connector 13. In
other words, in the first modification, the second
pin of the parallel ATA connector 13 is used as a
mode-designating device corresponding to the jumper 25
switch 18. When +5V is applied to the mode-setting
circuit 19 via the second pin of the parallel ATA
connector 13, the circuit 19 outputs mode signal 190 -
22  of the high level, with the result that the HDD
100 is  operated in the serial ATA interface mode. On
the other hand, assume that the user connects  the
parallel ATA connector 13 of the HDD 100 to the 5
parallel ATA connector of a host system suitable only



for parallel ATA interfaces. In this case, +5V is not
applied to the mode-setting circuit 19 via the second
pin (ground pin) of the parallel ATA connector 13. In
this state, the mode-setting circuit 19 outputs mode
10 signal 190 of the low level. As a result, the HDD
100  is operated in the parallel ATA interface mode.
[Second Modification] In the above-described
embodiment, the user needs  to use the conversion
connector 17 to connect the HDD  15 10 to the host
system 20 suitable only for serial ATA interfaces. A
second modification of the embodiment  differs from
the embodiment in that in the former, the HDD and host
system can be connected without using  the conversion
connector 17. Referring to FIG. 9, 20 the second
modification will be described. FIG. 9 is  a view
similar to FIG. 7, illustrating the second
modification. In FIGS. 7 and 9, like reference
numerals denote like elements. In the second
modification, a host system 200 is used instead of the
25 host system 20. The host system 200 is
characterized  in that it is suitable only for serial
ATA interfaces  like the host system 20, but includes
a parallel ATA - 23  connector 210 unlike the host
system 20. The parallel  ATA connector 210 has a
function corresponding to that  of the serial ATA
connector 21 and power connector 22  shown in FIG. 7.
The HDD 10 is connected to the host 



5 system 200 by connecting the parallel ATA connector
13  of the HDD 10 to the parallel ATA connector 210 of
the  host system 200. A pin (ground pin) with number
19 in the parallel  ATA connector 210 is assigned as a
ground pin for the  10 serial ATA interface. Pins
(ground pins) with numbers  22 and 24 in the parallel
ATA connector 210 are assigned as pins for
transferring serial ATA interface  signals R+ and R-,
respectively. Further, pins  (ground pins) with
numbers 26 and 30 in the parallel 15 ATA connector 210
are assigned as pins for transfer- ring serial ATA
interface signals T+ and T-,  respectively. Pins
(ground pins) with numbers 40  and 43 in the parallel
ATA connector 210 are  assigned as ground pins for the
serial ATA interface. 20 In addition, pins (+5V pins)
with numbers 41 and 42 in  the parallel ATA connector
210 are assigned as +5V  pins for the serial ATA
interface. In short, in the example of FIG. 9, the
same  signals as those assigned to the pins with
numbers 19,  25 22, 24, 26, 30, 40, 41, 42 and 43 in
the parallel ATA connector 13 are assigned to the
corresponding pins of  the parallel ATA connector 210.
As described above, 24  the pins with numbers 19, 22,
24, 26, 30, 40, 41,  42 and 43 are not used by the
parallel interface.  Accordingly, if the parallel ATA
connector 13 of the  



HDD 10 is connected to the parallel ATA connector 210
5 of the host system 200, a serial ATA interface
signal  can be directly transmitted between the HDD 10
and  host system 200 via the parallel ATA connectors
13 and  210. As described above, in the second
modification of  10 the embodiment, a serial ATA
interface signal can be transmitted between the HDD 10
and host system 200  without using a conversion
connector, although the  host system 200 suitable only
for serial ATA  interfaces has the parallel ATA
connector 210. 15 This is advantageous if, for
example, a serial ATA  connector cannot be used as the
connector of a host  system (e.g., a personal
computer) because of  limitations in manufacturer's
packaging technology.  The host system 200 can be made
to incorporate the 20 function, as employed in the HDD
10, for enabling the  host system to be compatible
with both parallel and  serial ATA interfaces. In the
above-described embodiment and modifica- tions, the
present invention is applied to hard disk  25 drives
(HDDs). However, the invention is also applicable to
systems equipped with other disk drives  such as
optical disk drives and magneto-optical disk 25
drives. It is sufficient if the disk drives are
compatible with both serial and parallel ATA  



interfaces. Additional advantages and modifications
will 5 readily occur to those skilled in the art.
Therefore,  the invention in its broader aspects is
not limited to  the specific details and
representative embodiments  shown and described
herein. Accordingly, various  modifications may be
made without departing from the 10 spirit or scope of
the general inventive concept as  defined by the
appended claims and their equivalents. 26  WHAT IS
CLAIMED IS: . 1. A storage device with a parallel
interface.  connector connectable to a host system
suitable for a parallel interface, the parallel
interface connector  5 including first pins connected
to a parallel interface  bus, and second pins which
are not used by the  parallel interface, the parallel
interface bus being  connected to a parallel interface
circuit for  inputting and outputting a parallel
interface signal, 10 the storage device comprising: a
mode designation device which designates one of  a
serial interface mode and a parallel interface mode,
the serial interface mode enabling the storage device
to operate in accordance with a serial interface, the
15 parallel interface mode enabling the storage device
to  operate in accordance with the parallel interface;
a serial interface bus used to transfer a serial  



interface signal, the serial interface bus being
connected to several pins included in the second pins
20 of the parallel interface connector; and a
parallel/serial bridge circuit connected to the
parallel interface bus and the serial interface bus,
and configured to convert, into a serial interface
signal, a parallel interface signal transferred via 25
the parallel interface bus, and to output the serial
interface signal to the serial interface bus, the
parallel/serial bridge circuit being also configured
27 to convert, into a parallel interface signal, a
serial  interface signal transferred via the serial
interface  bus, and to output the parallel interface
signal to  the parallel interface bus, the
parallel/serial bridge 5 circuit being operable in
the-serial interface mode.  2. The storage device
according to claim 1,  wherein the mode designation
device includes a switch  which can be operated by a
user. 3. The storage device according to claim 2, 10
further comprising a mode-setting circuit which sets
the storage device in one of the serial interface mode
and the parallel interface mode in accordance with a
state of the switch. 4. The storage device according
to claim 1,  15 wherein the mode designation device
includes a  particular second pin included in the
second pins of  



the parallel interface connector and different from
the several pins of the second pins, the particular
second pin being a pin to which a power supply voltage
20 is applied by a host system suitable for the serial
interface, when the storage device is connected to the
host system suitable for the serial interface via the
parallel interface connector. 5. The storage device
according to claim 4, 25 further comprising a
mode-setting circuit which sets  the storage device in
one of the serial interface mode  and the parallel
interface mode depending upon whether 28  the power
supply voltage is applied to the particular  second
pin of the parallel interface connector. 6. The
storage device according to claim 1,  further
comprising a conversion connector used to  5 connect
the parallel interface connector of the storage device
to a serial interface connector of a host system
suitable for the serial interface, the  conversion
connector being configured to connect pins  of the
serial interface connector, which are used to  10
input and output serial interface signals, to the
several pins of the second pins of the parallel
interface connector. 7. The storage device according
to claim 6,  wherein: 15 the parallel interface
connector further includes  



third pins serving as power pins; and the conversion
connector is configured to connect  the third pins of
the parallel interface connector to  power pins of a
power connector of the host system 20 suitable for the
serial interface. 8. The storage device according to
claim 7,  wherein: the mode designation device
includes a particular  second pin included in the
second pins of the parallel  25 interface connector
and different from the several pins of-the second
pins; and the conversion connector is configured to
connect' 29 the particular second pin of the parallel
interface  connector to a particular power pin
included in the  power pins of the power connector. 9.
The storage device according to claim 1,  5 wherein:
the parallel interface connector of the storage
device further includes third pins serving as power
pins commonly used by the parallel interface and the
serial interface; 10 the parallel interface connector
of the storage  device is at least connectable to a
parallel interface  connector of a host system
suitable for the serial  interface; and the parallel
interface connector of the host 



15 system suitable for the serial interface includes
pins  connectable to the first pins, pins used to
transfer  serial interface signals and connectable to
the second  pins, and pins used as power pins for
supplying power  to the serial interface and
connectable to the third  20 pins. 10. A conversion
connector to be connected  between a parallel
interface connector of a storage  device suitable for
both a parallel interface and a serial interface, and
a serial interface connector  25 of a host system
suitable for the serial interface,  thereby connecting
the storage device to the host  system, the parallel
interface connector of the 30  storage device
including first pins connected to a  parallel
interface bus used to transfer a parallel  interface
signal, and second pins which are not used  by the
parallel interface, the storage device being 5
connected to several pins of the second pins, and
including a serial interface bus used to transfer a
serial interface signal, the conversion connector
comprising: a first connector section connectable to
the  10 parallel interface connector of the storage
device;  a second connector section connectable to the
serial interface connector of the host system; and
internal wires which connect pins of the serial  



interface connector, which are used to input and 15
output serial interface signals, to the several  pins
of the second pins of the parallel interface
connector, when the first connector section is
connected to the parallel interface connector, and the
second connector section is connected to the serial 20
interface connector. 11. The conversion connector
according to  claim 10, further comprising: a third
connector section connectable to a power  connector of
the host system; and 25 internal wires which connect a
particular pin  of the power connector to a particular
second pin  included in the several pins of the second
pins of the 31 parallel interface connector, when the
first connector  section is connected to the parallel
interface  connector, the second connector section is
connected  to the serial interface connector, and the
third  connector section is connected to the power
connector,  the particular second pin being used to
designate  whether the storage device should be
operated in a serial interface mode or a parallel
interface mode. 


