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(57) ABSTRACT 

A coupling device for a SATA drive having a SATA con 
nector is disclosed. The coupling device comprises a second 
connector having a plurality of connector pins, Wherein the 
SATA connector has a number of connector pins Which are 
less than the number of pins of the second connector and 
Wherein the second connector provides a ?rst and second 
SATA channel, and a coupling unit for coupling the ?rst and 
the second connector, Wherein the coupling unit comprises 
a multiplexer unit for establishing a coupling of one of the 
SATA channels With the SATA drive or for establishing a 
loop back function by coupling the ?rst and second SATA 
channel. 
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COUPLING DEVICE FOR AN ELECTRONIC 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of appli 
cation Ser. No. 10/404,264, ?led Apr. 1, 2003, Which is 
incorporated by reference herein, and also a continuation 
in-part of application Ser. No. 404,625, ?led Apr. 1, 2003, 
Which is incorporated by reference herein. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a coupling device 
for an electronic device in particular for a SATA hard drive. 

BACKGROUND OF THE INVENTION 

[0003] As the value and use of information continues to 
increase, individuals and businesses seek additional Ways to 
process and store information. One option available to users 
is information handling systems. An information handling 
system generally processes, compiles, stores, and/or com 
municates information or data for business, personal, or 
other purposes thereby alloWing users to take advantage of 
the value of the information. Because technology and infor 
mation handling needs and requirements vary betWeen dif 
ferent users or applications, information handling systems 
may also vary regarding What information is handled, hoW 
the information is handled, hoW much information is pro 
cessed, stored, or communicated, and hoW quickly and 
ef?ciently the information may be processed, stored, or 
communicated. The variations in information handling sys 
tems alloW for information handling systems to be general or 
con?gured for a speci?c user or speci?c use such as ?nancial 
transaction processing, airline reservations, enterprise data 
storage, or global communications. In addition, information 
handling systems may include a variety of hardWare and 
softWare components that may be con?gured to process, 
store, and communicate information and may include one or 
more computer systems, data storage systems, and netWork 
ing systems. 

[0004] Modern information handling systems include so 
called cluster technology. Clustering is most Widely recog 
niZed as the ability to combine multiple systems in such a 
Way that they provide services a single system could not. 
Clustering is used to achieve higher availability, scalability 
and easier management. Higher Availability can be achieved 
by use of “failover” clusters, in Which resources can auto 
matically move betWeen 2 or more nodes in the event of a 
failure. Scalability can be achieved by balancing the load of 
an application across several computer systems. Simpler 
management can be attained through the use of virtual 
servers, as opposed to managing each individual computer 
system. For example, a high availability clustering joins 
together tWo or more servers to help ensure against system 
failures including planned shutdoWns (e.g., maintenance, 
backups) and unplanned outages (e.g., system failure, soft 
Ware failure, operator errors). The group of connected sys 
tems is knoWn as a cluster. High Performance Computing 
Cluster (HPCC) combines multiple Symmetric Multi-Pro 
cessor (SMP) computer systems together With high-speed 
interconnects to achieve the raW-computing poWer of classic 
“big-iron” supercomputers. These clusters Work in tandem 
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to complete a single request by dividing the Work among the 
server nodes, reassemble the results and present them to the 
client as if a single-system did the Work. The HPC clusters 
are used for solving the most challenging and rigorous 
engineering tasks facing the present era. The parallel appli 
cations running on HPC are both numeric and data intensive 
and require medium to high-end industry standard comput 
ing resources to ful?ll today’s computational needs. Since 
HPC has such a strong implementation, the demand for it is 
groWing at a tremendous speed and is becoming highly 
popular in all aspects. Scalable Clusters provide the freedom 
of adding compute nodes in a cluster in order to increase the 
joint resources of processing. This can add to the poWer of 
computation since processors Within a cluster can commu 
nicate data more efficiently and hence it also can reduce the 
average memory access time. This is particularly attractive 
When running parallel applications. 

[0005] In modern information handling systems, such as 
Servers and NetWork Storage devices the Serial ATA stan 
dard Will replace the current parallel ATA interface. Serial 
ATA (SATA) is a point-to-point connection and alloWs 
multiple ports to be aggregated into a single controller that 
is typically located either on the motherboard or as an 
add-in, RAID card. Through backplanes and external enclo 
sures, Serial ATA Will be deployed in high-capacity server 
and netWorked-storage environments such as the above 
described cluster systems. HoWever, the SATA backplane 
interface connector is not as robust as the other connectors 
because its primary usage is designed for internal use Within 
a computer system. HoWever, external storage systems, in 
particular, for cluster systems have to use this type of 
connection When using SATA hard drives. Therefore, mul 
tiple connection disconnection operation might affect the 
reliabilty of the connection. Furthermore, the connector pins 
of SATA as currently de?ned do not alloW for dual port 
support When the connector is installed directly on the 
backplane of a system. Therefore, failover and load balanc 
ing functionality cannot be implemented. These functions 
generally alloW the control and access of one device by 
multiple controlling devices as mentioned above. 

SUMMARY OF THE INVENTION 

[0006] Therefore, a need for an improved connection for 
SATA systems exists. To provide an improved connection 
the present invention This object can be achieved by a 
coupling device for a SATA drive having a SATA connector, 
comprising a second connector having a plurality of con 
nector pins, Wherein the SATA connector has a number of 
connector pins Which are less than the number of pins of the 
second connector and Wherein the second connector pro 
vides a ?rst and second SATA channel, and a coupling unit 
for coupling the ?rst and the second connector, Wherein the 
coupling unit comprises a multiplexer unit for establishing a 
coupling of one of the SATA channels With the SATA drive 
or for establishing a loop back function by coupling the ?rst 
and second SATA channel. 

[0007] The coupling unit may comprise a comparator for 
comparing a drive identi?cation number provided by the 
second connector With a predetermined drive number. The 
second connector can be a ?bre channel connector. The 
coupling unit may receive control signals from the second 
connector to either couple a ?rst or a second SATA channel 
With the SATA drive. The multiplexer con?guration may 
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comprise a ?rst multiplexer for either coupling the transmit 
lines of ?rst or second SATA channel With the SATA drive 
and a second and third multiplexer for either establishing a 
loop back function or coupling the receiving lines of the ?rst 
or second SATA channel With the SATA drive. The device 
may further comprise a voltage regulator for supplying a 
supply voltage to the components, Wherein the supply volt 
age is received from one of the excess pins of the second 
connector. 

[0008] The object may also be achieved by a storage 
system comprising a plurality of SATA drives, Wherein each 
SATA drive comprises a coupling device for the SATA drive 
having a SATA connector, a second connector having a 
plurality of connector pins, Wherein the SATA connector has 
a number of connector pins Which are less than the number 
of pins of the second connector and Wherein the second 
connector provides a ?rst and second SATA channel, and a 
coupling unit for coupling the ?rst and the second connector, 
Wherein the coupling unit comprises a multiplexer unit for 
establishing a coupling of one of the SATA channels With the 
SATA drive or for establishing a loop back function by 
coupling the ?rst and second SATA channel. 

[0009] The second connector can be a ?bre channel con 
nector. The system may further comprise a backplane having 
a plurality of connectors for coupling for establishing con 
nections With the respective second connectors. The back 
plane can comprise a mode select sWitch for determining a 
mode of operation coupled With each of the plurality of 
connectors. The system may further comprise at least one 
controller for controlling the operation of the plurality of 
SATA drives, Wherein the controller comprises a SATA 
bridge for coupling a server With the system. TWo controllers 
can be provided and Wherein each controller may control the 
?rst or the second SATA channel of each coupling device. 
Each of the plurality of connectors may provide information 
about the drive identi?cation number. The system may 
further comprise a supply voltage unit providing a supply 
voltage through one of the excess pins of the second 
connector. 

[0010] Other technical advantages of the present disclo 
sure Will be readily apparent to one skilled in the art from the 
folloWing ?gures, descriptions, and claims. Various embodi 
ments of the present application obtain only a subset of the 
advantages set forth. No one advantage is critical to the 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] A more complete understanding of the present 
disclosure and advantages thereof may be acquired by 
referring to the folloWing description taken in conjunction 
With the accompanying draWings, in Which like reference 
numbers indicate like features, and Wherein: 

[0012] FIG. 1 is a block diagram of a interface directly 
coupled With a SATA device system including a server and 
a plurality of sub-systems; 

[0013] FIGS. 2A-D are side, front, and back vieWs of a 
board including the interface according to the present inven 
tion; 

[0014] FIG. 3 shoWs a block diagram of an embodiment 
of an auto detect circuit according to the present invention, 
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[0015] FIG. 4 shoWs an exemplary embodiment of an 
encoder Which can be used in a device according to the 
present invention; 

[0016] FIG. 5 shoWs an exemplary embodiment of a 
system in a ?rst con?guration using SATA drives according 
to the present invention; and 

[0017] FIG. 6 shoWs an exemplary embodiment of a 
system in a ?rst con?guration using SATA drives according 
to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0018] For purposes of this disclosure, an information 
handling system may include any instrumentality or aggre 
gate of instrumentalities operable to compute, classify, pro 
cess, transmit, receive, retrieve, originate, sWitch, store, 
display, manifest, detect, record, reproduce, handle, or uti 
liZe any form of information, intelligence, or data for 
business, scienti?c, control, or other purposes. For example, 
an information handling system may be a personal com 
puter, a netWork storage device, or any other suitable device 
and may vary in siZe, shape, performance, functionality, and 
price. The information handling system may include random 
access memory (RAM), one or more processing resources 
such as a central processing unit (CPU) or hardWare or 
softWare control logic, ROM, and/or other types of nonvola 
tile memory. Additional components of the information 
handling system may include one or more disk drives, one 
or more netWork ports for communicating With external 
devices as Well as various input and output (I/O) devices, 
such as a keyboard, a mouse, and a video display. The 
information handling system may also include one or more 
buses operable to transmit communications betWeen the 
various hardWare components. 

[0019] Turning to the draWings, exemplary embodiments 
of the present application Will noW be described. FIG. 1 
shoWs a block diagram of an interface connector that alloWs 
to couple a SATA drive through a rugged ?bre channel 
connector Within an information handling system Wherein 
the hard drive uses the less rugged SATA interface. SATA 
connections usually need only four single lines, tWo for 
sending and tWo for receiving signals. The ?bre channel 
connecter provides a plurality of connections in excess of 
the four lines of SATA. Thus, in addition, according to the 
present invention, the ?bre channel connector can be used to 
provide tWo separate SATA channels. Thus, according to an 
embodiment of the present invention, the SATA drive can be 
coupled Within a cluster arrangement in Which tWo systems 
Will have access to the same drive. Furthermore, additional 
signals to control the sWitching betWeen the SATA channels 
can be transmitted through a ?bre channel connector. 

[0020] A hard disk drive 100 having a serial ATA interface 
With a serial ATA connector 110 is directly coupled With a 
serial ATA coupling circuit 120. Three multiplexers each 
sWitching tWo signals according to the SATA connection 
standard are provided. To this end, the exemplary coupling 
circuit 120 comprises a ?rst multiplexer 121 Whose output is 
coupled With the tWo input lines of the SATA connector 110. 
The tWo output lines of the SATA connector 110 are coupled 
With the ?rst input of a second multiplexer 122 and the 
second input of a third multiplexer 123. The output the 
second multiplexer 122 is coupled With the output of the ?rst 
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channel output Loop A. The output the third multiplexer 123 
is coupled With the output of the second channel output Loop 
B. The input of the ?rst channel Loop A is coupled With the 
?rst input of the ?rst multiplexer 121 and the ?rst input of 
the third multiplexer 123. In a similar Way, the input of the 
second channel Loop B is coupled With the second input of 
the ?rst multiplexer 121 and the second input of the second 
multiplexer 122. Loop A and Loop B are coupled through 
respective ?bre channel connectors 150 Which are provided 
Within the a common serial backplane 160 of, for example, 
a storage array. Furthermore, an independent voltage supply 
130 is shoWn in FIG. 1 to provide a supply voltage for the 
multiplexers in the coupling circuit 120. This independent 
voltage supply can comprise a linear voltage regulator 160 
Which receives a standard DC supply voltage of 5V and 
generates a regulated DC voltage of, for example, 3.3V. The 
independent voltage can be supplied through an additional 
connector pin in a ?bre channel connector that is not used. 
To control the operation of the multiplexers Within the 
coupling circuit 120 a mode detect circuit 140 is provided. 
The mode detect circuit 140 can, for example, control the 
status of the multiplexers depending on control signals 
provided through the ?bre channel connector 150 and/or by 
analyZing a speci?c setting of respective sWitches provided 
in the backplane for setting a speci?c type of operation. To 
this end, a special mode sWitch in the backplane can de?ne 
different modes of operation of the entire storage system. 
The sWitch can pull doWn or pull up speci?c indicator lines 
Which also are fed through the ?bre channel connector to 
each coupling circuit 120 to indicate the mode of operation. 
For example, if one indicator line is used, tWo different 
operating modes can be selected, if tWo lines are used, up to 
four different operating modes can be selected, etc. 

[0021] During a ?rst or normal mode the interface couples 
either Loop A or Loop B With the SATA connector 110. A 
host controller in the system connecting through Loop A or 
Loop B sends respective control signals Which can be 
decoded by the mode detection circuit 140. The mode 
detection circuit then controls the multiplexers to couple the 
four lines of the SATA connector With either Loop Aor Loop 
B supplied by the ?bre channel connector. If Loop A is 
selected, multiplexer 121 and multiplexer 122 are controlled 
to select their ?rst input, respectively. Thus, Loop B remains 
inactive and data is transferred through Loop A and the 
SATA connector in a normal fashion. If Loop B is selected, 
multiplexer 121 and multiplexer 123 are controlled to select 
their second inputs, respectively. Thus, Loop A remains 
inactive and data is transferred through Loop B and the 
SATA connector in a normal fashion. 

[0022] During a second mode, the cluster mode, multiple 
drives are present in a plurality of slots. One controller 
usually controls drives through Loop A and a second con 
troller controls drives through Loop B. In this mode the 
drive in the last slot is not used. HoWever, a controller to 
controller communications channel is still needed for clus 
tering in this slot. This communication can be created by 
coupling Loop A to Loop B. The controllers pass cluster 
speci?c information back and forth through A and B and the 
drive is not used. This speci?c mode can be detected by the 
mode detection circuit 140 according to the setting of the 
mode sWitch on the backplane. To this end, the mode 
detection circuit compares the ID of the respective drive 
Which is provided by the backplane through hardWired 
identi?cation in the ?bre channel connector 150 to deter 
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mine Whether this is the last drive in the unit. When this 
mode has been detected and the drive is the last drive, for 
example drive 15, in the unit, multiplexer 122 is controlled 
to select the second input and thus the output of Loop B is 
coupled With the input of Loop A. Furthermore, multiplexer 
123 is controlled to select the ?rst input. Thus, the output of 
Loop Ais coupled With the input of Loop B. As stated above, 
the respective SATA drive is not used in this con?guration. 
Also as stated above, the control over the multiplexers is 
usually done by the host controllers, except in cluster mode, 
Where it is set in a loop-back mode by this auto-detection 
circuit 140. 

[0023] Other modes of operation can be included depend 
ing on the capabilities of the respective controllers and/or 
drives that are implemented Within the storage unit. Even 
though the coupling circuit has been described using three 
multiplexers, other con?gurations can be used, for example, 
to multiplex the SATA port of a hard drive or the respective 
coupling of an electronic device. Therefore, the present 
invention is not limited to the speci?c exemplary embodi 
ment of the multiplexers shoWn in coupling circuit 120. Any 
other suitable coupling circuit can be used. For example, a 
plurality of tri-state buffers can be used to achieve a similar 
functionality. The coupling circuit can also be expanded to 
provide even more functionality depending on the require 
ment of the respective system. 

[0024] FIGS. 2A-D shoWs an exemplary mechanical 
embodiment of the connecting device 200 according to the 
present invention. In FIGS. 2A-D a printed circuit board 210 
operates as a carrier and comprises the SATA connector 250 
on one side and the ?bre channel connector 220 on the 
respective other side. The printed circuit board also com 
prises all necessary components for the coupling and their 
interconnection With each other and the connectors. For 
example, a ?rst integrated circuit 240 may comprise all 
multiplexers and a second integrated circuit 230 may com 
prise the mode detector 140, for example, in form of a 
decoder. In addition, a voltage regulator 260 can be provided 
to supply the integrated circuits With the necessary supply 
voltage supplied by the ?bre channel connector. The main 
voltage Will be provided from an voltage supply source 
Within the storage unit through one of the ?bre channel 
connector pins. Any other suitable type of carrier can be 
provided, for example, a metal sheet can be used as a carrier 
and the control electronic can be provided on a separate 
circuit board mounted to the carrier. The connecting device 
200 in form of such a small board can be attached, for 
example, With 2 screWs to a hard disk carrier. HoWever, 
other suitable mounting means can be provided. For 
example, integrated screWs Within the SATA connector 250 
can be used to at least partly provide a coupling of the device 
With the SATA drive carrier. The SATA drive carrier Will 
house usually a single SATA drive. The other side of the 
connecting device 200 provides a rugged ?bre channel 
connector Which can be unplugged and plugged many times 
in a secure manner to provide a solid connection to a 

backplane and in addition provides for additional signals 
necessary to run different operating modes. Therefore, one 
connecting device is needed for each SATA drive Which is 
to be used in multiple SATA drive system. 

[0025] The connecting device 200 stays permanently con 
nected With the respective electronic device, such as the 
SATA hard drive. The ?rst connector, here the SATA con 
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nector, has been primarily designed to provide a coupling 
Within a computer Which in very rare occasions has to be 
disconnected once the system has been assembled. There 
fore, this type of connection does not provide for a rugged 
handling as other connectors. The second connector pro 
vides for a more secure/rugged connection in terms of 
alloWing multiple disconnections/connections by plugging 
in and out a respective connector Without affecting the 
connection proper. In modern information handling systems, 
such as servers, storage area netWorks etc., disconnections/ 
connections Will happen more frequently than in a personal 
computer system and, therefore, the SATA interface connec 
tors do not provide a rugged connector as for example the 
?bre channel connector. In addition, the multiplexer circuit 
Which couples the tWo type of connectors alloWs for a very 
?exible handling of the coupling of the tWo interface types, 
such as a selectable tWo channel mode and a loopback 
function in Which the incoming signals from a ?rst channel 
are looped back through the second channel and vice versa. 
To this end, a different connector type providing more 
connecting pins is used according to the present invention. 
Even though, the exemplary embodiment uses a ?bre chan 
nel connector other connectors can be used that provide 
connections in excess to a simple SATA connection. 

[0026] Any other electronic device Which comprises a ?rst 
connector and for Which a user prefers a second type of 
connector can be improved by the present invention. A 
particular interface can be integrated Within a carrier board 
Which couples tWo types of connectors and can be perma 
nently attached to the electronic device. The ?rst connector 
Will then permanently be connected With the respective 
connector of the device Whereas the second connector 
provides for the desired type of connection. In addition, 
more functionality can be provided by using a second type 
of connector With a number of connecting pins in excess of 
the number of connecting pins of the ?rst type. For example, 
a plurality of channels can be provided Wherein the particu 
lar interface selects one of the channels to connect it to the 
respective ?rst connector. Thus, the ?rst connector can be 
quasi multiplied Within the second connector. 

[0027] FIG. 3 shoWs a partial embodiment of the mode 
detector circuit according to an exemplary embodiment of 
the present invention. This embodiment is used to detect the 
loop back function as explained above. The coupling device 
receives, for example, signals from a sWitch 310 located 
Within the backplane to determine a mode of operation, for 
example a cluster or non-cluster mode of the respective 
device. This sWitch 310 can encode one or mor control lines 
Which are coupled through ?bre channel connector 150 With 
the detector unit 320. Detector unit 320 further receives 
some other signals through the ?bre channel connector 150. 
For example, the backplane comprises a plurality of ?bre 
channel connectors each coupling one SATA drive connec 
tion and the respective drive identi?cation Which is hard 
Wired Within repsective excess pins of the ?bre channel 
connector. Furthermore, control signals for the multiplexer 
and supply voltage signals can be provided. 

[0028] Detector unit 320 may, for example, comprise a 
comparator for comparing the drive identi?cation number 
With a prede?ned slot number. Furthermore, a control unit 
330 is provided to control the multiplexers 121, 122, and 123 
of coupling circuit 120 Which receives respective control 
signals from a controller. 
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[0029] FIG. 4 shoWs an exemplary embodiment of the 
loop back detector. In this embodiment, an eight bit com 
parator is used to compare four preset value bits 410 With 
four bits 420 from the drive slot identi?er. Depending on the 
result the output signal 430 indicates Whether the a loopback 
function Will be enabled or not. During the cluster mode, this 
comparator 400 compares the preset or actual drive identi 
?cantion number With the last drive slot identi?cation infor 
mation, for example drive number 15. In case of a match, 
this speci?c drive is ignored and the information sent Will be 
looped back from loop A to loop B and vice versa 

[0030] The functionality of the coupling device Will noW 
be explained in combination With different embodiments of 
a storage disc system as shoWn in FIGS. 5 and 6. FIG. 5 
shoWs a ?rst exemplary embodiment using the coupling 
device according to the present invention. To this end, a 
storage disc system 500 comprises a plurality of, for 
example, 14 SATA drives 540a . . . 540g and 560a . . . 560g. 

Each SATA drive 540a . . . 540g and 560a . . . 560g 

comprises a coupling device 530a . . . 530g and 550a . . . 

550g according to the present invention. The sWitch 310 (not 
shoWn) Within the backplane is set to indicate normal 
operation mode. In this embodiment each server (not shoWn) 
can access seven disc drives of the storage disc system 500 
through respective interfaces 510 and 520 included Within 
the storage system 500. Each interface comprises, for 
example, a bus 514, 524. The bus 514, 524 can be a PCI bus, 
a SCSI (small computer system interface), or any other 
appropriate bus for coupling the the respective server With 
the storage system. The interface can also use an Ethernet 
connection or ?bre channel connection. Each interface card 
510, 520 comprises respective bridge devices 512, 516, 522, 
526. Each bridge device 512, 516, 522, 526 couples the 
respective bus With a SATA channel interface Which can 
address, for example, seven or eight drives. In this embodi 
ment, 7 drives are accessed through ports 1-7 of the ?rst 
system through interface card 510 and the A loop of each 
coupling device 530a . . . 530g associated With each drive 

540a . . . 540g. The second server is coupled With the second 

set of seven drives 560a . . . 560g through the B loop of the 
coupling devices 550a . . . 550g. Each set of seven drives can 

be controlled, for example, in a RAID mode or any other 
appropriate mode depending on the type of controller in the 
interface card. In this embodiment the controllers in the 
bridge units 512, 516, 522, and 526 control the setting of the 
multiplexers 121, 122, and 123 to either couple the A loop 
or the B loop With the respective SATA drive through 
respective control lines provided through the ?bre channel 
connectors. 

[0031] FIG. 6 shoWs another exemplary embodiment in 
Which 15 drives in the storage disc system are used in a Way 
that tWo servers can access all drives Within the storage disc 
system. The storage disc system 600 comprises 15 SATA 
drives 640a . . . 640k and 660a . . . 660g. The interface cards 

610 and 620 implemented Within the storage system 600 
comprise here a PCI bus and respective PCI to SATA 
channel bridges 612 and 616. The connection to the servers 
is achieved via Gigabit Ethernet controller 618. The inter 
face card 610, 620 further comprise a CPU 617 and ?rmWare 
unit 619 to control the operation of the interface card. The 
?rst port couples the ?rst 8 drives 640a . . . 640h through a 

direct connection to the respective A loop of the coupling 
devices. The second port on interface card 610 couples the 
second set of seven drives 660a . . . 660g through the Aloop 
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connection. The second interface card 620 couples the same 
15 drives 640a . . . 640k and 660a . . . 660g through the B 

loop of the coupling devices. During cluster mode controlled 
by sWitch 310, slot 15 Will be used for a loop back function 
betWeen the tWo interface cards 610 and 620. During other 
modes, this drive can be coupled to one of the servers. 
Depending on the mode of operation, the respective drive in 
slot 8 is, thus, either coupled through the respective port in 
the ?rst and second interface card or decoupled and a loop 
back function is established. The auto detect circuit Within 
the respective coupling device of this SATA drive 650g 
detects this mode through the setting of the sWitch and the 
drive identi?cation and, thus, loops back the information 
sent by the controller of the ?rst interface card 610 to the 
controller of the second interface card 620 and vice versa. 
Thus, a user can select different modes of operation of a 
storage system having a plurality of SATA drives. The use of 
the coupling device for each SATA drive alloWs for more 
than one operation mode. As explained above, either normal 
operation mode or a cluster operation mode can be estab 
lished. In addition, multiple other modes can be established. 
To this end, different internal Wiring using the stable and 
rugged ?bre connectors can set also different operation 
modes. For example, RAID solutions With and Without 
redundancy, single split bus operation With no redundancy, 
single bus operation using only a single server accessing all 
drives, thus, disabling the second interface, etc. are possible. 

[0032] The invention, therefore, is Well adapted to carry 
out the objects and attain the ends and advantages men 
tioned, as Well as others inherent therein. While the inven 
tion has been depicted, described, and is de?ned by refer 
ence to exemplary embodiments of the invention, such 
references do not imply a limitation on the invention, and no 
such limitation is to be inferred. The invention is capable of 
considerable modi?cation, alternation, and equivalents in 
form and function, as Will occur to those ordinarily skilled 
in the pertinent arts and having the bene?t of this disclosure. 
The depicted and described embodiments of the invention 
are exemplary only, and are not exhaustive of the scope of 
the invention. Consequently, the invention is intended to be 
limited only by the spirit and scope of the appended claims, 
giving full cogniZance to equivalents in all respects. 

What is claimed is: 
1. Coupling device for a SATA drive having a SATA 

connector, comprising: 

a second connector having a plurality of connector pins, 
Wherein the SATA connector has a number of connector 
pins Which are less than the number of pins of the 
second connector and Wherein the second connector 
provides a ?rst and second SATA channel; 

a coupling unit for coupling the ?rst and the second 
connector, Wherein the coupling unit comprises a mul 
tiplexer unit for establishing a coupling of one of the 
SATA channels With the SATA drive or for establishing 
a loop back function by coupling the ?rst and second 
SATA channel. 

2. Device as claimed in claim 1, Wherein the coupling unit 
comprises a comparator for comparing a drive identi?cation 
number provided by the second connector With a predeter 
mined drive number. 

Oct. 7, 2004 

3. Device as claimed in claim 2, Wherein the second 
connector is a ?bre channel connector. 

4. Device as claimed in claim 1, Wherein the coupling unit 
receives control signals from the second connector to either 
couple a ?rst or a second SATA channel With the SATA 

drive. 

5. Device as in claim 4, Wherein the multiplexer con?gu 
ration comprises a ?rst multiplexer for either coupling the 
transmit lines of ?rst or second SATA channel With the SATA 
drive and a second and third multiplexer for either estab 
lishing a loop back function or coupling the receiving lines 
of the ?rst or second SATA channel With the SATA drive. 

6. Device as in claim 1, further comprising a voltage 
regulator for supplying a supply voltage to the components, 
Wherein the supply voltage is received from one of the 
excess pins of the second connector. 

7. Storage system comprising: 

a plurality of SATA drives, Wherein each SATA drive 
comprises a coupling device for the SATA drive having 
a SATA connector, a second connector having a plu 
rality of connector pins, Wherein the SATA connector 
has a number of connector pins Which are less than the 
number of pins of the second connector and Wherein 
the second connector provides a ?rst and second SATA 
channel, and a coupling unit for coupling the ?rst and 
the second connector, Wherein the coupling unit com 
prises a multiplexer unit for establishing a coupling of 
one of the SATA channels With the SATA drive or for 
establishing a loop back function by coupling the ?rst 
and second SATA channel. 

8. System as claimed in claim 7, Wherein the second 
connector is a ?bre channel connector. 

9. System as claimed in claim 7, further comprising a 
backplane having a plurality of connectors for coupling for 
establishing connections With the respective second connec 
tors. 

10. System as claimed in claim 9, Wherein the backplane 
comprises a mode select sWitch for determining a mode of 
operation coupled With each of the plurality of connectors. 

11. System as claimed in claim 7, further comprising at 
least one controller for controlling the operation of the 
plurality of SATA drives, Wherein the controller comprises a 
SATA bridge for coupling a server With the system. 

12. System as claimed in claim 11, Wherein tWo control 
lers are provided and Wherein each controller may control 
the ?rst or the second SATA channel of each coupling 
device. 

13. System as claimed in claim 9, Wherein each of the 
plurality of connectors provides information about the drive 
identi?cation number. 

14. System as claimed in claim 7, further comprising a 
supply voltage unit providing a supply voltage through one 
of the excess pins of the second connector. 


