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(57) ABSTRACT

A methodand apparatus for controlling a multi-input multi-
output (MIMO)radio frequency (RF) transceiver having a
plurality of RF blocks using a single serial programming
interface (SPI) are provided. The MIMOsystem includes: a
MIMOtransceiver, having one or more input and output
units and a serial interface conversion unit controlling the
input and output units; and a controller, which controls the
MIMOtransceiver. The serial interface conversion unit

receives control data from the controller via a serial pro-
gramming interface (SPI), decodes the received control data
to have a format appropriate for controlling the input and
output units, and encodes data received from the input and
output units to be compatible with the SPI. Accordingly, it
is possible to realize a small-sized MIMO system having a
simple structure and to reduce the probability of errors
occurring in the process of controlling a plurality of RF
blocks of the MIMOsystem.
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METHOD AND APPARATUS FOR CONTROLLING
MIMO SYSTEM USING SINGLE SERIAL

PROGRAMMING INTERFACE

BACKGROUND OF THE INVENTION

[0001] This application claims the benefit of Korean
Patent Application No. 10-2004-0112240, filed on Dec. 24,
2004, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

[0002] 1. Field of the Invention

[0003] The present invention relates to a multi-input
multi-output (MIMO) system, and more particularly, to a
method and apparatus for controlling each radio frequency
(RF) block of a MIMO RFtransceiver, which is used in
wireless communications, using a single serial programming
interface (SPI).

[0004] 2. Description of the Related Art

[0005] The commercialization of wireless communica-
tions has enabled wireless transmissions of multimedia data

as well as audio data. Since multimedia data is much larger
than audio data, the transmission of multimedia data in real
time requires a transceiver to have a sufficiently high effec-
tive data throughput. In order to improve effective data
throughputs, multi-input multi-output (MIMO)radio fre-
quency (RF) systems have been developed.

[0006] A conventional MIMO RFsystem includes a plu-
rality of RF blocks respectively corresponding to pairs of
input and output ports. Each of the RF blocks includes a
serial programming interface (SPI) and thus is controllable
by an external central processing unit (CPU)or a controller
using the SPI.

[0007] In order to control the RF blocks, however, even
the same commandshould be separately transmitted to all of
the RF blocks via the respective SPIs. Thus, the conven-
tional MIMO RFsystem unnecessarily occupies a large area
and has a considerable numberofsignal lines.

SUMMARY OF THE INVENTION

[0008] The present invention provides a method and appa-
ratus for controlling a multi-input multi-output (MIMO)
system using a single serial programming interface (SPI),
into which a plurality of SPIs for controlling a plurality of
radio frequency (RF) blocks of the MIMO system are
integrated. The method and apparatus can controlall of the
RFblocksat the same time or can separately control the RF
blocks from one another using the single SPI.

[0009] According to an aspect of the present invention,
there is provided a multi-input multi-output (MIMO)sys-
tem. The MIMO system includes: a MIMOtransceiver,
which comprises one or more input and output units and a
serial interface conversion unit controlling the input and
output units; and a controller, which controls the MIMO
transceiver. The serial interface conversion unit receives

control data from the controller via a serial programming
interface (SPI), decodes the received control data to have a
format appropriate for controlling the input and output units,
and encodes data received from the input and outputunits to
be compatible with the SPI.
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[0010] The format into which theserial interface conver-
sion unit decodes the control data received from the con-

troller, may include: a data field, which contains data nec-
essary for controlling the input and output units; an address
field, which contains a plurality of addresses allotted to a
plurality of registers for controlling the input and output
units; a device identification (ID) field, which identifies the
input and output units; and a read or write (R/W)flag, which
specifies whether the MIMOtransceiveris in a read mode or
in a write mode.

[0011] The device ID field may be comprised of as many
bits as there are input and output units in the MIMO
transceiver, the bits may respectively correspondto the input
and output units of the MIMOtransceiver, and thus, if the
bits of the device ID field are activated, data may be
transmitted to the respective input and output units.

[0012] According to another aspect of the present inven-
tion, there is provided a method of controlling a MIMO
system having one or more input and output units. The
method includes: receiving control data via a serial pro-
gramminginterface (SPI); and decoding the received control
data to have a format appropriate for controlling the input
and output units.

[0013] According to another aspect of the present inven-
tion, there is provided a data storage medium storing a
format of control data used for controlling a plurality of
input and output units of a MIMOsystem. The control data
format includes: a data field, which contains data necessary
for controlling the input and output units; an address field,
which contains a plurality of addresses allotted to a plurality
of registers for controlling the input and output units; a
device identification (ID) field, which identifies the input
and output units; and a read or write (R/W) flag, which
specifies whether the MIMOsystem is in a read mode or in
a write mode.

[0014] The device ID field may be comprised of as many
bits as there are input and output units in the MIMOsystem,
the bits may respectively correspondto the input and output
units of the MIMOsystem, and thus, if the bits of the device
ID field are activated, data may be transmitted to the
respective input and output units.

{0015] The input and output units may be radio frequency
(RF) blocks, and the MIMO system may be an RFtrans-
ceiver having a plurality of RF blocks.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other features and advantagesofthe
present invention will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings in which:

[0017] FIG. 1 is a block diagram of a multi-input multi-
output (MIMO)radio frequency (RF) transceiver having a
single serial programming interface (SPI) unit, according to
an exemplary embodimentof the present invention;

[0018] FIG.2 is a diagram illustrating the format of serial
data used for controlling a plurality of RF blocks of the
MIMORFtransceiver of FIG. 1;

[0019] FIG.3 is a timing diagram illustrating serial inter-
face signals used for controlling the MIMO RF transceiver
of FIG. 1; and

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


