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(57) ABSTRACT

An FIR filter of a DS-CDMA UWB modem transmitter and a
control method thereof are disclosed. The FIR filter includes
an LUT control device for outputting a resultant value of “0”

to all adders 11 data values corresponding to upper three chips
H2, M2 and L2 and lower three chips H, M and L are

“000000”, and discriminating which group between a first
group and a second group the upper/lower data values belong
to 11 the upper/lower data values are not“000000”. The LUT

control device provides upper or lower LUT values to the
adders using the upper or lower LUT values as they are, or
converts the upper or lower LUT values into 2’s complements
and provides the converted values to the adders according to
the discriminated first or second group.

20 Claims, 10 Drawing Sheets

5210
E
TERNARY SPE[HNG WE e
24 chips 52

5244 ~

>

helh —~
Symbol_¢lk




U.S. Patent Aug. 6, 2013 Sheet 1 of 10 US RE44,413 E

FIG. T

MAC INTERFACE 1000

&t
0
o
0

1 |
0



U.S. Patent Aug. 6, 2013 Sheet 2 of 10 US RE44,413 E

FIG. 2

5210

|
TERNARY SPREADING CODE gy

bil

i
24 chips 24 chips 6220

il

5205
symbol _clk




U.S. Patent Aug. 6,2013 Sheet 3 of 10 US RE44,413 E

FIG. 3
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FIR FILTER OF DS-CDMA UWB MODEM
TRANSMITTER AND CONTROL METHOD
THEREOF

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE 10 RELATED PATENT
APPLICATIONS

The present patent application is a Reissue of U.S. Pat. No.
7,436,913, issued on Oct. 14, 2008, which claims the priority

of Korean Patent Application No. 10/2004-0102490 filed on
Dec. 7, 2004 in the Korvean Intellectual Property Office.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an FIR (Finite Impulse
Response) filter of a DS-CDMA (Direct Sequence Code D1vi-
sion Multiple Access) UWB (Ultra Wide-Band) modem
transmitter and a control method thereotf, and more particu-
larly, to an FIR filter of a DS-CDMA UWB modem transmit-
ter and a control method thereof that can correspond to the
data transmission rate of a UWB modem that has been pro-
posed 1n the present standardization by designing the FIR
filter having a low complexity and a high processing speed.

2. Background of the Related Art
As 1s well known, the standardization of a UWB (Ultra
Wide-Band) system 1s 1n progress by IEEE (Institute of Elec-

trical and Electronics Engineers) 802.15.3a (working group
tor wireless personal area network), and a DS-CDMA UWB
system and an MB-OFDM (Multi-Band Orthogonal Fre-
quency Division Multiple Access) UWB system are in com-
petition for being adopted as the standard. The present inven-
tion refers to the transmitter design of the DS-CDMA
transmission system of the above-described two transmission
systems.

FIG. 1 1s a functional block diagram illustrating the con-
struction of a conventional DS-CDMA UWB modem trans-
mitter. This conventional DS-CDMA UWB modem transmit-
ter includes a data generator 2000 for recerving data
generated and transferred from a MAC (Medium Access Con-
trol) unit (not 1llustrated) to a MAC interface 1000, perform-
ing a scrambling, convolutional encoding, interleaving, etc.,
of the data, and outputting the processed data to a symbol
mapper 3000, a code set modulator 4000 for receiving result-
ant values of the symbol mapper 3000 and spreading the
resultant values to ternary codes of a length L, and an FIR
filter 5000 for recerving the spreading code signals from the
code set modulator 4000, pulse-shaping the code signals, and
outputting the pulse-shaped code signals to a DAC (Digital-
to-Analog Converter) block 6000.

Generally, 1n designing the above-described FIR filter
5000, two methods for designing a module that processes
results of convolution between a ternary spreading code and
an FIR pulse-shaping filter coeflicient may be used as fol-
lows.

The first method 1s a method of directly performing a
convolution operation by inputting the ternary spreading code
to the FIR filter 5000, and the second method 1s a method of
implementing a digital modem transmitter in a manner that 1t
calculates 1n advance the resultant values of convolution,

stores the resultant values mm an LUT (Look-Up Table)
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2

memory provided in the FIR filter 5000, and then refers to the
stored resultant values of convolution.

However, since the former 1s not suitable for the
DS-CDMA UWB system that requires a high-speed data
process 1n consideration of the speed of convolution opera-
tion, the latter using the LUT 1s used to design the FIR filter of
the transmuitter in the UWB modem that requires a high-speed
data process. As illustrated in FIG. 2, the transmitter 1s
designed to have a parallel processing structure for a high-
speed data process, and 1n this case, an awiully large amount
of memory 1s required.

FIG. 2 1s a block diagram illustrating an example of the
structure of the FIR filter 5000 1in the DS-CDMA UWB
modem transmitter under the assumption that L=24 and k=4
in the case of 1:k interpolation. For the convenience 1n expla-
nation, 1t 1s exemplified that the FIR filter has the structure in
which L.=24 and k=4, but 1t can be applied to all structures in
which L=1 and all structure in whichk=1. Here, the speed of
an internal clock used to obtain the pulse-shaped ternary code
LUT values 1s the speed of a symbol clock 5205. The ternary
spreading code 5210 from the code set modulator 3000 1n
FIG. 1 1s stored 1n a bufller 5220 having a 48-chip size after 1t
1s passed to the FIR filter 5000, and using values 5230 to 5234
of the ternary spreading code 5210 as address values of LUT
memories, the pulse-shaped ternary code values previously
stored 1n the LUT memories 5240 to 5244 are searched and
sent as output values 5250 to 52354,

Here, the ternary code having the length of L=24 for a
BPSK (Binary Phase Shift Keying) transmission 1s described
in Table 1 below. As shown 1n Table 1, 1n the case of using a
frequency band of 3 to 5 GHz, the DS-CDMA UWB system
can construct 6 piconets at maximum using 6 spreading
codes. Table 2 below describes a bit mapping method of the
ternary code.

TABLE 1
Code Set
Number L =24 Codes
1 -1,0,1,-1,-1,-1,1,1,0,1,1,1,1,-1,1,-1,1,1,
1,-1,1,-1,-1,1
2 -1,-1,-1,-1,1,-1,1,-1,1,-1,-1,1,-1,1,1,-1,-1, 1,
1,0,-1,0,1,1
3 -1,1,-1,-1,1,-1,-1,1,-1,0,-1,0, -1, -1, 1, 1,
1,-1,1,1,1,-1,-1, -1
4 o,-1,-1,-1,-1,-1,-1,1,1,0,-1,1,1,-1,1,-1,-1, 1,
1, -1, 1, -1, 1, -1,
5 -1,1,-1,1,1,-1,1,0,1,1,1,-1,-1,1,1,-1,1, 1,
1,-1,-1,-1,0, -1
6 o,-1,-1,0,1,-1,-1,1,-1,-1,1,1,1,1,-1,-1, 1, -1,
1,-1,1,1,1,1
TABLE 2
Ternary Code Bit Mapping
0 00
1 01
-1 11
Invalid 10

Meanwhile, FIG. 3 illustrates a process of obtaining the
pulse-shaped ternary code LUT resultant value 500 through
the convolution operation of the ternary code input value 300
and the FIR filter coetlicient values 400. The pulse-shaped
ternary code LUT resultant value 500 1s stored in advance in
the LUT memory of the FIR filter at the stage of designing the
transmitter, and accordingly, a high-speed parallel data pro-
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cess can be performed. In more detail, the pulse-shaped ter-
nary LUT resultant value 500 1s obtained by Equation (1).

(1)

g Z CN—1-mWm

N-—1
m=0

Here, ¢, ,_, denotes the ternary code mput value, w_ the
FIR filter coeflicient value, N the size of the FIR filter used in
the transmitter side, and g the pulse-shaped ternary LUT
resultant value previously stored in the LUT memory when
the transmitter 1s designed, respectively. For the convenience
in explanation, it 1s assumed that k=1 1n Equation (1).

The LUT resultant value obtained by Equation as above,
for example, may be stored as respective values g, and g, 1n
two LUT memories in consideration of the currently com-

mercialized FPGA and the chip size as follows.

Nj2—1

g = Z CAN—1-mWm

Table 3 below indicates a method of accessing a LUT
memory using the ternary code input values in order to
acquire the resultant values previously stored in the LUT
memory. In Table 3, “address *” 1s expressed by a hexadeci-
mal system, and “0x00~0x0c” correspond to decimal num-
bers “0~12”. Additionally, in “d,;**”, “1” denotes an LUT

memory address, and 1 denotes a phase. Accordingly, “d1;”
indicates the resultant value of convolution of a one-word size
that corresponds to the j-th phase located in the 1-th LUT
memory address. Here, the word becomes different 1n accor-
dance with the used DAC, and 1n the case of using a 6-bit

DAC, one word refers to 6 bits.

TABLE 3
Ternary code  Corresponding Address®  Phase O Phase 1 Phase 2
H2 M2 12 bits of LUT (WRWO0) (WRWI1) (WRW2)
0 0 0 000000 NON 0 0 0
0 0 1 000001 0x00 dyo** dgy dgo
0 0 -1 000010
0 ] 0 000100 0x01 dio dyy d5
0 - 0 001100
0 000101 0x02 dso d d5s
0 - -1 001111
0 1 -1 000111 0x03 dsg dszq ds5
0 -1 1 001101
1 0 0 010000 0x04 d 40 dyy d
— 0 0 110000
0 ] 010001 0x05 dsg ds, ds-
— 0 -1 110011
0 -1 010011 0x06 o dgy deo
— 0 1 110001
] 0 01010 0x07 d+g d-, d+
— — 0 111100
1 010101 0x08 dgqg dg, dg-
— — -1 111111
-1 010111 0x09 dgg dg, dgo
- - 1 111101
— 0 011100 0x0a d_g d,, d_>
— 0 110100
— ] 011101 0x0b dzo dg, dzs
— — 110111
— — 011111 0x0c d_q d_, d_
— 110101
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more taps, the FIR filter that has 24 taps and performs a 1:4
interpolation 1s 1llustrated FI1G. 4 as an example. As shown 1n
FIG. 4, 1n the case of performing the 1:4 interpolation, four
phases 400 to 430 and 450 to 480 exist 1n one symbol. The
term ‘w(23)’ indicates the earliest filter coetlicient value, and
‘w(00)” indicates the latest filter coetlicient value.

FIG. 5 1s a functional block diagram illustrating the con-
struction of an FIR filter in the conventional DS-CDMA
UWB modem transmitter designed as above. As 1llustrated in
FIG. 3, the internal operation clock used to obtain the pulse-
shaped ternary code LUT values 1s a symbol clock 5305. Data
values are searched and obtained by phases with reference to
the LUT memory values 5321 to 5324 previously calculated
and stored 1n the manner as described above with reference to
FIG. 3 using the 6-bit data corresponding to upper three chips
H2, M2 and L.2 among the input values 5310 transierred from
the ternary spreading code buifer 5220 of FIG. 2 as the LUT
memory address values. Simultaneously, the previously cal-
culated and stored LUT memory values 3331 to 5343 are
searched and obtained by phases using the 6-bit data corre-
sponding to lower three chips H, M and L as the LUT memory
address values. The two values obtained by phases are added
together by adders 5340 to 5343 to calculate and transfer the
final pulse-shaped ternary code values 3350 to 3353 to the
DAC block 6000.

FIG. 6 1s a functional block diagram illustrating the con-
struction of another FIR filter 1n the conventional DS-CDMA
UWB modem transmitter designed as above. As 1llustrated in
FIG. 6, the internal operation clock used to obtain the pulse-
shaped ternary code LU values 1s a clock 5405 the speed of
which 1s twice the speed of the symbol clock 5305. The
construction of FIG. 6 can be adopted only 1n the case that the
coellicients of the FIR filter 5000 have a symmetric form on
the basis of the center pulse. At the odd-numbered clocks
5440 to 5444 of the internal operation clock signal, data

Phase 3 two’s
(WRW3) complement
0
dy3 No
Yes
dys No
Yes
d54 No
Yes
ds3 No
Yes
dys No
Yes
ds3 No
Yes
des No
Yes
d-s No
Yes
dgs No
Yes
dgs No
Yes
d, 3 No
Yes
dgs No
Yes
d_; No
Yes

FIG. 4 shows an example of the FIR filter having filter 65 values are obtained by phases with reference to the LUT

coellicients that correspond to 6 symbol periods. Although
the present invention 1s applicable to all cases using two or

memory values 3421 to 5424 previously calculated and stored
in the manner as described above with reference to FIG. 3
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using the 6-bit data corresponding to the upper three chips
H2, M2 and L.2 among the input values 5410 transierred from
the ternary spreading code butler 5220 of FIG. 2 as the LUT
memory address values, and the obtained values are stored in
adders 5470 to 5473. Meanwhile, at the even-numbered
clocks 5450 to 5454 of the internal operation clock signal, the
lower three chips H, M and L are arrange in reverse order
5430, and then the LUT memory values 3421 to 5424 previ-
ously calculated and stored are obtained by phases using the
6-bit data corresponding to the lower three chips H, M and L.
At the even-numbered clocks, the values obtained at the odd-
numbered clocks and stored in the adders 5470 to 5473 and
the resultant values obtained at the even-numbered clocks are
added by phases by the adders 5470 to 5473 to calculate and

transier the final pulse-shaped ternary code values 5480 to
5483 to the DAC block 6000 of FIG. 1.

However, in designing the FIR filters 1n the conventional
DS-CDMA UWB modem transmitter as illustrated in FIGS.

5 and 6, since all the input values of the ternary code are used
as the address values, the unnecessary waste of memory
occurs. In particular, since the construction of FIG. 6 requires
an awiully large amount of memory for the LUT, the process-
ing speed of the system becomes relatively slow, so that the
FIR filter cannot correspond to the data transmission rate of
the UWB modem currently proposed as the standard and
cannot contribute to the adoption of the standardization.

SUMMARY OF THE INVENTION

Accordingly, the present mnvention 1s directed to an FIR
filter of a DS-CDMA UWB modem transmitter and a control
method thereof that substantially obviate one or more prob-
lems due to limitations and disadvantages of the related art.

It 1s an object of the present mvention to provide an FIR
filter of a DS-CDMA UWB modem transmitter and a control
method thereof that can correspond to the data transmission
rate of a UWB modem proposed 1n the present standardiza-
tion and thus can contribute to the adoption of the standard-
ization by designing the FIR filter having a low complexity
and a high processing speed.

Additional advantages, objects, and features of the present
invention will be set forth 1n part in the description which
follows and 1n part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the present invention. The
objectives and other advantages of the present invention may
be realized and attained by the structure particularly pointed
out 1n the written description and claims hereot as well as the
appended drawings.

In order to achieve the above and other objects, there 1s
provided an FIR (Finite Impulse Response) filter of a DS-
CDMA (Direct Sequence Code Division Multiple Access)
UWB (Ultra Wide-Band) modem transmitter having plural
pairs of upper/lower LUTs (Look-Up Tables) in which pulse-
shaped LU resultant values are pre-stored and a plurality of
adders for adding the upper/lower LUT resultant values,
respectively, and using a symbol clock as an internal opera-
tion clock, according to the present invention, the FIR filter
comprising an LUT control device for outputting a resultant
value of “0” to all the adders 11 6-bit input data values corre-
sponding to upper three chips H2, M2 and L2 and 6-bit data
values corresponding to lower three chips H, M and L among,
input data transterred from an upper side are “000000”, while
discriminating which group between a first group and a sec-
ond group the upper/lower data values belong to 11 the upper/
lower data values are not “000000”, the LUT control device
providing the upper or lower LUT values to the adders using,
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6

the upper or lower LUT values as they are 11 the upper/lower
data values belong to the first group, while converting the
upper or lower LUT values 1into 2°s complements and provid-
ing the converted values to the adders 1f the upper/lower data
values belong to the second group.

In another aspect of the present invention, there 1s provided
a control method for an FIR (Finite Impulse Response) filter

of a DS-CDMA (Direct Sequence Code Division Multiple
Access) UWB (Ultra Wide-Band) modem transmitter that has
plural pairs of upper/lower LUT's (Look-Up Tables) in which
pulse-shaped LUT resultant values are pre-stored, a plurality
ol adders for adding the upper/lower LUT resultant values,
respectively, and an LUT control device, provided between
the plurality of upper/lower LU Ts and the plurality of adders,
for controlling an acquisition and a path of the LU resultant
values, and that uses a symbol clock as an internal operation
clock, the control method comprising an 117 step of the LUT
control device discriminating whether 6-bit input data values
corresponding to upper three chips H2, M2 and 1.2 and lower
three chips H, M and L. among 1input data transierred from an
upper side are “000000”, a 127 step of the LUT control device
outputting a resultant value of “0” to all the adders 11 the data
values are “000000, a 137 step of the LUT control device
selecting a corresponding switch if the upper/lower data val-
ues are certain values that are not “000000” a 14” step of the
LUT control device discriminating which group between a
first group and a second group the upper/lower data values
belong to, a 157 step of the LUT control device providing the
upper or lower LUT resultant values to the adders using the
upper or lower LUT resultant values as they are i1 the upper/
lower data values belong to the first group, and a 16” step of
the LUT control device converting the upper or lower LUT
resultant values 1nto 2’°s complements and providing the con-
verted values to the adders if the upper/lower data values
belong to the second group.

In another aspect of the present invention, there 1s provided

a control method for an FIR (Finite Impulse Response) filter
of a DS-CDMA (Direct Sequence Code Division Multiple

Access) UWB (Ultra Wide-Band) modem transmitter that has
plural pairs of upper/lower LUT's (Look-Up Tables) 1n which
pulse-shaped LUT resultant values are pre-stored, a plurality
of adders for adding the upper/lower LUT resultant values,
respectively, and an LUT control device, provided between
the plurality of upper/lower LU Ts and the plurality of adders,
for controlling an acquisition and a path of the LUT resultant
values, and that uses a symbol clock as an internal operation
clock, the control method comprising a first step of the LUT
control device discriminating whether 6-bit input data values
corresponding to upper three chips H2, M2 and 1.2 and lower
three chips H, M and L. among 1nput data transierred from an
upper side are “000000”, a second step of the LUT control
device outputting a resultant value of “0” to all the adders 1f
the data values are “0000007, a third step of the LUT control
device selecting a corresponding switch 1f the upper/lower
data values are certain values that are not “000000”°, a fourth
step of the LUT control device discriminating which group
between a first group and a second group the upper/lower data
values belong to, a fifth step of the LUT control device pro-
viding the upper or lower LUT resultant values to the adders
using the upper or lower LUT resultant values as they are if
the upper/lower data values belong to the first group, and a
sixth step of the LUT control device converting the upper or
lower LUT resultant values into 2’s complements and pro-
viding the converted values to the adders 11 the upper/lower
data values belong to the second group.

In still another aspect of the present invention, there 1s
provided a control method for an FIR (Finite Impulse
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Response) filter of a DS-CDMA (Direct Sequence Code Divi-
sion Multiple Access) UWB (Ultra Wide-Band) modem
transmitter that has a plurality of LUT's (Look-Up Tables) in
which pulse-shaped LUT resultant values are pre-stored, a
plurality of adders for adding the LUT resultant values
obtained at odd-numbered clocks and the LUT resultant val-
ues obtained at even-numbered clocks, respectively, and an
LUT control device, provided between the plurality of LUTs
and the plurality of adders, for controlling an acquisition and
a path of the LUT resultant values, and that uses a clock that
1s twice a symbol clock as an internal operation clock, the
control method comprising an 21°° step of the LUT control
device, at the odd-numbered clocks, discriminating whether
6-bit input data values corresponding to upper three chips H2,
M2 and L2 among input data transferred from an upper side
are “00000007, a 22" step of the LUT control device output-
ting a resultant value of “0” to all the adders 11 the input data
values are “000000” at the 21* step, a 23" step of the LUT
control device selecting a corresponding switch 11 the upper
data values are certain values that are not “000000” at the 21
step, a 24" step of the LUT control device discriminating
which group between a first group and a second group the
upper data values belong to, a 25 step of the LUT control
device providing the LUT resultant values to the adders using
the LUT resultant values as they are 11 the upper data values
belong to the first group at the 24” step, and a 26 step of the
LUT control device converting the LUT resultant values nto
2’s complements and providing the converted values to the
adders 11 the upper data values belong to the second group at
the 24” step.

In still another aspect of the present invention, there 1s
provided a control method for an FIR (Finite Impulse
Response) filter of a DS-CDMA (Direct Sequence Code Di1vi-
sion Multiple Access) UWB (Ultra Wide-Band) modem
transmitter that has a plurality of LUT's (Look-Up Tables) in
which pulse-shaped LUT resultant values are pre-stored, a
plurality of adders for adding the LUT resultant values
obtained at odd-numbered clocks and the LUT resultant val-
ues obtained at even-numbered clocks, respectively, and an
LUT control device, provided between the plurality of LUTs
and the plurality of adders, for controlling an acquisition and
a path of the LUT resultant values, and that uses a clock that
1s twice a symbol clock as an internal operation clock, the
control method comprising an 31°° step of the LUT control
device, at the even-numbered clocks, discriminating whether
6-bit input data values corresponding to lower three chips H,
M and L among input data transierred from a lower side are
“0000000, a 32”7 step of the LUT control device outputting
a resultant value of “0”" to all the adders if the input data values
are “000000” at the 31* step, a 33" step of the LUT control
device selecting a corresponding switch i the lower data
values are certain values that are not “000000” at the 31° step,
a 34" step of the LUT control device discriminating which
group between a first group and a second group the lower data
values belong to, a 357 step of the LUT control device pro-
viding the LUT resultant values to the adders using the LUT
resultant values as they are if the lower data values belong to
the first group at the 34” step, and a 36” step of the LUT
control device converting the LUT resultant values into 2’s
complements and providing the converted values to the

adders 11 the lower data values belong to the second group at
the 34™ step.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
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present invention are exemplary and are intended to provide
turther explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated 1n and constitute a part of this application, 1llustrate
embodiment(s) ol the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 1s a block diagram illustrating the construction of a
conventional DS-CDMA UWB modem transmuitter:;

FIG. 2 1s a block diagram illustrating an example of the
24-parallel processing structure of the FIR filter in the DS-
CDMA UWB modem transmitter of FIG. 1;

FIG. 3 1llustrates a process of obtaining the pulse-shaped
ternary code LUT resultant values through the convolution
operation of the ternary code 1mput values and the FIR filter
coellicient values pre-stored in a LUT type memory when the
DS-CDMA UWB modem transmitter of FIG. 1 1s designed;

FIG. 4 1s a view 1llustrating an example of 24-tap coelli-

cient values (in the case o1 24 taps and 1:4 interpolation) of the
FIR filter of the DS-CDMA UWB modem transmitter of FIG.

1

FIG. 5 1s a block diagram 1llustrating the construction of an
FIR filter in the conventional DS-CDMA UWB modem trans-
mitter;

FIG. 6 1s a block diagram 1llustrating the construction of
another FIR filter in the conventional DS-CDMA UWB
modem transmitter;

FIG. 7 1s a block diagram illustrating the construction of an
FIR filter of a DS-CDMA UWB modem transmitter accord-
ing to an embodiment of the present invention;

FIG. 8 1s a flowchart 1llustrating a control method for the
FIR filter of the DS-CDMA UWB modem transmitter of FIG.
7,

FIG. 9 1s a block diagram 1illustrating the construction of an
FIR filter of a DS-CDMA UWB modem transmitter accord-
ing to another embodiment of the present invention;

FIG. 10 1s a flowchart 1llustrating a control method for the
FIR filter of the DS-CDMA UWB modem transmitter of FIG.
0 at odd-numbered clocks; and

FIG. 11 1s a flowchart 1llustrating a control method for the
FIR filter of the DS-CDMA UWB modem transmitter of FIG.

0 at even-numbered clocks.

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

L1
]

ERRED

An FIR filter of a DS-CDMA UWB modem transmitter
and a control method thereof according to preferred embodi-
ments of the present invention will now be explained 1n detail
with reference to the accompanying drawings.

FIG. 7 1s a block diagram 1illustrating the construction of an
FIR filter of a DS-CDMA UWB modem transmitter accord-
ing to an embodiment of the present invention. The FIR filter
of the DS-CDMA UWB modem transmitter according to an
embodiment of the present invention includes an LUT control
device 5500.

The LUT control device 5500 outputs a resultant value of
“0” to all adders 5800 if 6-bit input data values corresponding
to upper three chips H2, M2 and L2 or 6-bit data values
corresponding to lower three chips H, M and L. among 1nput
data 5510 transferred from an upper side are “000000”, while
it discriminates which group between a first group and a
second group the upper/lower data values belong to 1t the
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upper/lower data values are not “000000”. The LUT control
device 5500 provides the upper or lower LUT values 3700 or
5710 to the adders 3800 using the upper or lower LUT values
as they are if the upper/lower data values belong to the first
group, while i1t converts the upper or lower LUT values 5700
or 3710 nto 2°s complements and provides the converted
values to the adders 5800 1f the upper/lower data values
belong to the second group.

As 1llustrated 1n FIG. 7, the LUT control device 5500

includes a plurality of complement conversion units 5520, a
plurality of first switches 5530, a plurality of second switches
5531, a plurality of third switches 5532, a plurality of fourth
switches 5533, a first data discrimination unit 5540, a first
switching control unit 5541, a second data discrimination unit
5560, a second switching control unit 3561, and an LUT
address mapper 5570.

In this case, the plurality of complement conversion units
5520 of the LUT control device 5500 are connected to the

upper and lower LUTs 5700 and 5710, respectively, and serve
to convert output values of the upper/lower LUTs 5700 and
5710 into 2’°s complements.

Additionally, the plurality of first switches 3530 of the
LUT control device 3500 are connected to the upper LUTs
5700 and output terminals of the complement conversion
units 5520 that match the upper LUTs 5700, respectively. IT
the first switches 5530 switch over to their “sw,” terminals
under the control of the second switching control unit 5561,
the first switches 5330 connect the corresponding upper
LUTs 5700 to the corresponding adders 5800, respectively,
while 11 the first switches 5530 switch over to theiwr “w,”
terminals, the first switches 5530 connect the corresponding
complement conversion units 53520 to the corresponding
adders 5800, respectively.

The plurality of second switches 5531 of the LUT control
device 5500 are connected to the lower LUTs 5710 and output
terminals of the complement conversion units 5520 that
match the lower LUTs 3710, respectively. If the second
switches 3531 switch over to their “sw,” terminals under the
control of the second switching control unit 5566, the second
switches 3531 connect the corresponding lower LUTs 5710
to the corresponding adders 5800, respectively, while 1f the
second switches 5531 switch over to their “sw,” terminals,
the second switches 3531 connect the corresponding comple-
ment conversion units 5520 to the corresponding adders
5800, respectively.

The plurality of third switches 5532 of the LUT control
device 5500 are connected between the first switches 5530
and the corresponding adders 5800, respectively. If the third
switches 5532 switch over to their “sw,” terminals under the
control of the first switching control unit 5541, the third
switches 3532 connect the corresponding first switches 53530
to the corresponding adders 5800, respectlvely,, while if the
third switches 5532 switch over to their “sw,” terminals, the
third switches 5532 disconnect the corresponding first
switches 3530 from the corresponding adders 5800, respec-
tively, and pass the resultant value ot “0”” to the corresponding
adders 5800.

The plurality of fourth switches 5533 of the LUT control
device 5500 are connected between the second switches 5531
and the corresponding adders 3800, respectively. I the fourth
switches 5533 switch over to their “sw,” terminals under the
control of the first switching control unit 5542, the fourth
switches 3533 connect the corresponding second switches
53531 to the corresponding adders 5800, respectlvelyj while 11
the fourth switches 5533 switch over to thelr sw, terminals,
the fourth switches 5533 disconnect the corresponding sec-
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ond switches 5531 from the corresponding adders 5800,
respectively, and pass the resultant value of “0” to the corre-
sponding adders 3800.

Meanwhile, the first data discrimination unit 5540 of the
LUT control device 5500 serves to discriminate whether the

6-bit data values corresponding to the upper three chips H2,

M2 and 1.2 and the lower three chips H, M and L among the
input data transferred from the upper side are “000000”.
The first switching control units 5541 and 5542 of the LUT

control device 5500, 1f 1t 1s discriminated that the data values
corresponding to the upper three chips H2, M2 and .2 and the
lower three chips H, M and L are “000000” (1.e., YES)

through the first data discrimination unit 5540, control the
third and fourth switches 5532 and 5533 to switch over to

their “sw,”” terminals and to provide the resultant value of <0

to all the adders, respectively.

The second data discrimination unit 5560 of the LUT con-
trol device 5500 serves to discriminate whether the upper/
lower data values belong to a first group or a second group 1f
it 1s discriminated that the data values corresponding to the
upper three chips H2, M2 and 1.2 and the lower three chips H,
M and L are certain values other than “000000 (1.e., NO)
through the first data discrimination unit 5540.

The second switching control units 5561 and 5566 of the
LUT control device 5500, 11 1t 1s discriminated that the data
values corresponding to the upper three chips H2, M2 and 1.2
and the lower three chips H, M and L belong to the first group
through the second data discrimination unmits 5560 and 5565,
control the first and second switches 3530 and 5531 to switch
over to their “sw,” terminals and to connect the correspond-
ing upper or lower LUTs 3700 or 5710 to the corresponding
adders 5800, respectively. If 1t 1s discriminated that the data
values belong to the second group, the second switching
control units 5561 and 5566 control the first and second
switches 5530 and 5531 to switch over to their “sw,” termi-
nals and to connect the corresponding complement conver-
s1ion unmt 5520 to the corresponding adders 5800, respectively.

Meanwhile, the LUT address mapper 5570 of the LUT
control device 5500, 11 1t 1s discriminated that the data values
corresponding to the upper three chips H2, M2 and .2 and the
lower three chips H, M and L are certain values other than
“000000” (1.e., NO) through the first data discrimination unit
53540, calculates LUT memory values using the data values,
and then performs a mapping of the calculated LUT memory
values onto the corresponding LUTs 53700 and 5710 to pro-
vide the resultant values by phases of the corresponding
upper/lower LUTs 5700 and 5710 to the corresponding
adders 5800, respectively.

Now, the control method for the FIR filter of the DS-
CDMA UWB modem transmitter as constructed above
according to the present mvention will be explained with
reference to FIG. 8.

The LUT control device 5500 discriminates whether the
6-bit data values corresponding to the upper three chips H2,
M2 and L2 and the lower three chips H, M and L. among the
input data transferred from the upper side are “000000” (step
S11).

I the data values are “000000” (i.e., YES) at the 117 step
S11, the LUT control device 5500 selects a switch sw3 and
outputs the resultant value of “0” to all the adders 3800 (step
S12).

By contrast, 1f the data values are certain values other than
“000000” (i.e., NO) at the 127 step S12, the LUT control
device 3500 selects a switch sw4 (step S13) and discriminates
which group between the first group and the second group the
upper/lower data values belong to (step S14).
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If the upper/lower data values belong to the first group at
the 14" step S14, the LUT control device 5500 selects a
switch swl and provides the upper/lower LUT resultant val-
ues to the adders 5800, respectively, using the upper/lower
LUT resultant values as they are (step S15).

By contrast, if the upper/lower data values belong to the
second group at the 14” step S14, the LUT control device
5500 selects a switch sw2 and converts the upper/lower LUT
resultant values into the 2’s complements and provides the
converted values to the adders 5800, respectively (step S16).

Meanwhile, the FIR filter of the DS-CDMA UWB modem
transmitter and the control method thereof according to
another embodiment of the present invention will be
explained with reference to the accompanying drawings.

FIG. 9 1s a block diagram illustrating the construction of
the FIR filter of the DS-CDMA UWB modem transmitter
according to another embodiment of the present ivention.
The FIR filter of the DS-CDMA UWB modem transmitter
according to an embodiment of the present invention includes
an LUT control device 5600.

Atthe odd-numbered clocks 5611 to 5617, the LUT control
device 5600 outputs the resultant value o1 “0” to all the adders
5800 11 the 6-bit input data values corresponding to the upper
three chips H2, M2 and L.2 among the input data transierred
from the upper side are “000000” (1.e., YES), while 1t dis-
criminates which group between the first group and the sec-
ond group the upper data values belong to 1f the upper data
values are not “000000” (1.e., NO). If the upper data values
belong to the first group, the LUT control device 5600 pro-
vides the LUT values 5700 to the adders 5800 using the LUT
values 5700 as they are, while 11 the upper data values belong
to the second group, i1t converts the LUT values into the 2’s
complements and provides the converted values to the adders
5800, respectively.

At the even-numbered clocks 5621 to 5627, the LUT con-
trol device 5600 outputs the resultant value of “0” to all the
adders 5800 11 the 6-bit input data values corresponding to the
lower three chips H, M and L among the input data transferred
from the lower side are “000000” (i.e., YES), while 1t dis-
criminates which group between the first group and the sec-
ond group the lower data values belong to if the lower data
values are not “000000” (1.e., NO). If the lower data values
belong to the first group, the LUT control device 5600 pro-
vides the LUT values 5700 to the adders a53800 using the LUT
values 5700 as they are, while if the lower data values belong
to the second group, 1t converts the LUT values 5700 1nto the
2’s complements and provides the converted values to the
adders 5800, respectively.

As 1llustrated 1n FIG. 9, the LUT control device 5600
includes a plurality of complement conversion units 5630, a
plurality of first switches 5640, a plurality of second switches
5641, a first data discrimination unit 56350, first switching
control units 5651 and 5652, a second data discrimination
unit 5660, second switching control units 5661 and 5662, a
first LUT address mapper 5670, a chip reverse unit 5671, and
a second LUT address mapper 5672.

In this case, the plurality of complement conversion units
5630 of the LUT control device 5600 are connected to the
plurality of LUTs 5700, respectively, and serve to convert
output values of the respective LUTs 5700 into 2’°s comple-
ments.

Additionally, the plurality of first switches 5640 of the
LUT control device 5600 are connected between the first
switches 5640 and the corresponding adders 5800 and serve
to connect the corresponding first switches 5640 to the cor-
responding adders 5800, or to disconnect the corresponding,
first switches 5640 from the corresponding adders 3800,
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respectively, to pass the resultant value of *“0” to the corre-
sponding adders 3800 under the control of the first switching
control units 5651 and 5632.

Meanwhile, the first data discrimination unit 56350 of the
LUT control device 5600 serves to discriminate whether the
6-bit data values corresponding to the upper three chips H2,
M2 and L2 among the mnput data transierred from the upper
side are “000000” at the odd-numbered clocks 5611 to 5617,
while 1t serves to discriminate whether the 6-bit data values
corresponding to the lower three chips H, M and L among the
input data are “000000” at the even-numbered clocks 5621 to
5627.

The first switching control units 5651 and 5652 of the LUT
control device 5600 control the second switches 5641 to
switch over to their “sw,”” terminals and to provide the result-
ant value ot <0 to all the adders 3800 111t 1s discriminated that
the data values corresponding to the upper three chips H2, M2

and L2 are “000000” (1.e., YES) through the first data dis-

crimination unit 5650 at the odd-numbered clocks 5611 to
5617, and 1if 1t 1s discriminated that the data values corre-
sponding to the lower three chips H, M and L are “000000”
(1.e., YES) through the first data discrimination unit 56350 at
the even-numbered clocks 5621 to 5627, respectively.

The second data discrimination units 5660 and 5665 of the
LUT control device 5600 serve to discriminate whether the
upper/lower data values belong to the first group or the second
group 1i 1t 1s discriminated that the data values corresponding

to the upper three chips H2, M2 and L2 are certain values
other than “000000” (1.e., NO) through the first data discrimi-

nation unit 5650 at the odd-numbered clocks 5611 to 5617,
and 11 1t 1s discriminated that the data values corresponding to
the lower three chips H, M and L are certain values other than
“000000” (1.e., NO) through the first data discrimination unit
5650 at the even-numbered clocks 5621 to 5627, respectively.
The second switching control units 5661 and 5662 of the
LUT control device 5600, 11 1t 1s discriminated that the data
values corresponding to the upper three chips H2, M2 and 1.2
or the lower three chips H, M and L belong to the first group
through the second data discrimination unit 3660, control the
first switches 5640 to connect the corresponding LUTs 5700
to the corresponding adders 5800, while 11 1t 1s discriminated
that the data values belong to the second group, they control
the first switches 5640 to connect the corresponding comple-
ment conversion unit 5630 to the corresponding adders 5800,
respectively.

The first LUT address mapper 5670 of the LUT control
device 5600, 11 1t 1s discriminated that the data values corre-
sponding to the upper three chips H2, M2 and L2 are certain
values other than “000000” (1.e., NO) through the first data
discrimination unit 3650 at the odd-numbered clocks 5611 to
5617, calculates the LUT memory values using the upper data
values, and then performs a mapping of the calculated LUT
memory values onto the corresponding L. UTs 5700 to provide
the resultant values by phases of the corresponding LUTSs
5700 to the corresponding adders 3800, respectively.

The chip reverse unit 5671 of the LUT control device 5600,
if 1t 1s discriminated that the data values corresponding to the
lower three chips H, M and L are certain values other than
“000000” (1.e., NO) through the first data discrimination unit
5650 at the even-numbered clocks 5621 to 5627, reverses the
lower data values.

Meanwhile, the second LUT address mapper 3672 of the
LUT control device 5600 serves to calculate the LUT
memory values using the lower data values reversed by the
chip reverse unit 5671 and then performs a mapping of the
calculated LUT memory values onto the corresponding LUTs
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5700, so that the resultant values by phases of the correspond-
ing LUTs 3700 are provided to the corresponding adders

5800.

Now, the control method for the FIR filter of the DS-
CDMA UWB modem transmitter as constructed above
according to another embodiment of the present invention
will be explained. First, with reference to FI1G. 10, the control
method performed at the odd-numbered clocks 5611 to 5617

will be explained.

Size of Total
LUT (word)

Operation Clock

Atthe odd-numbered clocks 5611 to 5617, the LUT control

device 5600 discriminates whether the 6-bit input data values
corresponding to the upper three chips H2, M2 and .2 among
the input data transierred from the upper side are “000000”
(step S21).

If the input data values are “000000” (i.e., YES) at the 21*
step S21, the LUT control device 5600 selects a switch sw3
and outputs the resultant value of “0” to all the adders 5800
(step S22).

By contrast, 1f the input data values are certain values other
than “0000000” (i.e., NO) at the 21% step, the LUT control
device 5600 sclects a switch sw4 (step S23) and discriminates
which group between the first group and the second group the
upper data values belong to (step S24).

If the upper data values belong to the first group at the 24
step S24, the LUT control device 5600 selects a switch swl
and provides the LUT values 5700 to the adders 5800 using
the LUT values 5700 as they are (step S25).

By contrast, 1f the upper data values belong to the second
group at the 247 step S24, the LUT control device 5600
selects a switch sw2 and converts the LUT values 5700 1nto
the 2°s complements and provides the converted values to the
adders 5800, respectively (step S26).

Second, the control method for the FIR filter of the DS-
CDMA UWB modem transmitter at the even-numbered
clocks 5621 to 5627 will be explained with reference to FIG.
11.

At the even-numbered clocks 5621 to 5627, the LUT con-
trol device 5600 discriminates whether the 6-bit mnput data
values corresponding to the lower three chips H, M and L

among the mput data transierred from the lower side are
“0000000” (step S31).

Ifthe input data values are “0000000” (i.e., YES) atthe 31%
step S31, the LUT control device 5600 selects a switch sw3
and outputs the resultant value of “0” to all the adders 5800
(step S32).

By contrast, if the input data values are certain values other
than “000000” (i.e., NO) at the 31* step, the LUT control
device 5600 sclects a switch sw4 (step S33) and discriminates
which group between the first group and the second group the
lower data values belong to (step S34).

If the lower data values belong to the first group at the 34”
step S34, the LUT control device 5600 selects a switch swl
and provides the LUT values 5700 to the adders 5800 using
the LUT values 5700 as they are (step S35).

By contrast, 1f the lower data values belong to the second

group at the 34” step S34, the LUT control device 5600
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selects a switch sw2 and converts the LUT values 5700 1nto
the 2°s complements and provides the converted values to the

adders 5800, respectively (step S36).

The control method for the FIR filter of the DS-CDMA
UWB modem transmitter according to the embodiments of
the present mvention can be implemented by a computer
program and stored in a recording medium such as a hard disc,

floppy disc, optomagnetic disc, CD ROM, tlash memory,
ROM, RAM, efc.

TABLE 4
Conventional Conventional Present Method I  Present Method II
Method I (FIG. 5) Method II (FIG. 6) (FI1G. 7) (FIG. 9)
L*k* D%V [ * | * 2V AN/2% _ AN/2k _ 1
Lsxk+2x 5 Lk 5
Symbol Clock 2 * Symbol Clock Symbol Clock 2 * Symbol Clock
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In Table 4, the LUT memory sizes of the FIR filter accord-
ing to the present invention as 1llustrated in FIGS. 7 and 9 and
those of the conventional FIR filter as illustrated in FIGS. 5
and 6 are described 1n a comparative manner. If =24, k=4
and N=24, the total LUT memory size required for the trans-
mitter using the conventional method I (of FIG. 5) corre-
sponds to 12288 words, and that required for the present
invention (of FIG. 7) corresponds to 2496 words. Accord-
ingly, about 80% of the memory reduction can be achieved.
Here, the term “word” 1s changed according to a DAC (Digi-
tal-to-Analog Converter) used 1n the transmitter, and in the
case of using a 6-bit DAC, one word corresponds to 6 bits.
Meanwhile, even 1n comparison to the conventional method
II of FIG. 6 that uses the LUT address mappers instead of
directly using the mput values when referring to the LUT
values, the present invention has the effect of reducing the
amount of memory by more than 50%.

As described above, the FIR filter of the DS-CDMA UWB
modem transmitter and the method thereof according to the
present invention can reduce the amount of memory by about
50% to 80% in comparison to the conventional FIR filter.
Additionally, since the FIR filter according to the present
invention has a high processing speed and a low complexity,
it properly corresponds to the data transmission rate of a
UWB modem proposed in the present standardization and
thus can contribute to the adoption of the standardization.

While the present invention has been described and 1llus-
trated herein with reference to the preferred embodiments
thereof, 1t will be understood by those skilled 1n the art that
various changes and modifications may be made to the inven-
tion without departing from the spirit and scope of the mnven-
tion, which 1s defined 1n the appended claims.

What 1s claimed 1s:
1. An FIR (Finite Impulse Response) filter of a DS-CDMA

(D1irect Sequence Code Division Multiple Access) UWB (Ul-
tra Wide-Band) modem transmitter, the FIR filter using a
symbol clock as an internal operation clock and comprising;:
a pair of plural upper/lower LUTs (Look-Up Tables) 1n
which pulse-shaped LUT resultant values are pre-
stored;
a plurality of adders for adding the upper/lower LUT
resultant values, respectively, and
an LUT control device for
outputting a resultant value of “0” to all the adders 1f
6-bit input data values corresponding to upper three
chips H2, M2 and L2 or 6-bit data values correspond-
ing to lower three chips H, M and L among input data
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transterred from an upper side are “000000”, while
discriminating which group between a first group and
a second group the upper/lower data values belong to
11 the upper/lower data values are not “000000”, and

providing the upper or lower LUT values to the adders
using the upper or lower LUT values as they are 11 the
upper/lower data values belong to the first group,
while converting the upper or lower LUT values into
2’s complements and providing the converted values
to the adders 11 the upper/lower data values belong to
the second group;

wherein the LUT control device comprises:

a plurality of complement conversion units, connected to
the upper and lower LUTs, respectively, for converting
the upper or lower LUT values outputted by the upper/
lower LUTs 1nto the 2°s complements;

a plurality of first switches, connected to the upper LUTSs
and output terminals of the complement conversion
umts that match the upper LUTSs, respectively, for
switching paths of the respective output terminals;

a plurality of second switches, connected to the lower
LUTSs and the output terminals of the complement con-
version units that match the lower LUTSs, respectively,
for switching paths of the respective output terminals;

a plurality of third switches, connected between the first
switches and the corresponding adders, respectively, for
connecting the corresponding first switches to the cor-
responding adders, respectively, or disconnecting the
corresponding first switches from the corresponding
adders, respectively, and passing the resultant value of
“0” to the corresponding adders;

a plurality of fourth switches, connected between the sec-
ond switches and the corresponding adders, respec-
tively, for connecting the corresponding second
switches to the corresponding adders, respectively, or
disconnecting the corresponding second switches from
the corresponding adders, respectively, and passing the
resultant value of “0” to the corresponding adders;

a first data discrimination unit for discriminating whether
the 6-bit data values corresponding to the upper three
chips H2, M2 and L2 and the lower three chips H, M and
L. among the mput data transferred from the upper side
are “0000007;

first switching control units for controlling the third and
fourth switches to provide the resultant value of “0” to
all the adders 1t the first data discrimination unit dis-
criminates that the data values corresponding to the
upper three chips H2, M2 and L2 and the lower three
chips H, M and L are “000000;

a second data discrimination unit for discriminating
whether the upper/lower data values belong to the first
group or the second group i1 the first data discrimination
umt discriminates that the data values corresponding to
the upper three chips H2, M2 and 1.2 and the lower three
chips H, M and L are certain values other than “000000™;

second switching control units for connecting the corre-
sponding upper or lower LUTs to the corresponding
adders through the first and second switches, respec-
tively, 11 the second data discrimination unit discrimi-
nates that the data values corresponding to the upper
three chips H2, M2 and L2 or the lower three chips H, M
and L belong to the first group, while connecting the
corresponding complement conversion units to the cor-
responding adders through the first and second switches,
respectively, 1f the second data discrimination unit dis-
criminates that the data values belong to the second
group; and
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a LUT address mapper for calculating LUT memory values
using the data values and then performing a mapping of
the calculated LUT memory values onto the correspond-
ing LUTs to provide the resultant values by phases of the
corresponding upper/lower LUTs to the corresponding
adders, respectively, if the first data discrimination unit
discriminates that the data values corresponding to the

upper three chips H2, M2 and L2 or the lower three chips
H, M and L are certain values other than “000000”.

2. The FIR filter as claimed 1n claim 1, wherein the FIR

filter 1s applicable to all structures using a ternary spreading
code having a length of L=1.

3. The FIR filter as claimed 1n claim 1, wherein the FIR

filter 1s applicable to all structures 1n which k=1 and which
use a 1:k-interpolation FIR filter.

4. A control method for an FIR (Finite Impulse Response)

filter of a DS-CDMA (Direct Sequence Code Division Mul-
tiple Access) UWB (Ultra Wide-Band) modem transmitter,
wherein

the FIR filter uses a symbol clock as an internal operation
clock and includes

plural pairs of upper/lower LUTs (Look-Up Tables) in
which pulse-shaped LUT resultant values are pre-
stored.,

a plurality of adders for adding the upper/lower LUT
resultant values, respectively, and

an LUT control device, provided between the plurality
of upper/lower LUTs and the plurality of adders, for
controlling an acquisition and a path of the LUT
resultant values,

wherein the LUT control device comprises:

wherein the LUT control device comprises:

a plurality of complement conversion units, connected
to the upper and lower LUTs, respectively, for con-
verting the upper or lower LUT values outputted by
the upper/lower LUTs into the 2°s complements;

a plurality of first switches, connected to the upper LU T
and output terminals of the complement conversion
units that match the upper LUTs, respectively, for
switching paths of the respective output terminals;

a plurality of second switches, connected to the lower
LUTs and the output terminals of the complement
conversion units that match the lower LUTSs, respec-
tively, for switching paths of the respective output
terminals;

a plurality of third switches, connected between the first
switches and the corresponding adders, respectively,
for connecting the corresponding first switches to the
corresponding adders, respectively, or disconnecting,
the corresponding first switches from the correspond-
ing adders, respectively, and passing the resultant
value of “0” to the corresponding adders;

a plurality of fourth switches, connected between the
second switches and the corresponding adders,
respectively, for connecting the corresponding second
switches to the corresponding adders, respectively, or
disconnecting the corresponding second switches
from the corresponding adders, respectively, and
passing the resultant value of “0” to the corresponding
adders:

a first data discrimination unit for discriminating
whether the 6-bit data values corresponding to the
upper three chips H2, M2 and L.2 and the lower three
chips H, M and L. among the mput data transferred
from the upper side are “000000”;

first switching control units for controlling the third and
tourth switches to provide the resultant value o1 “0” to
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all the adders if the first data discrimination unit dis-
criminates that the data values corresponding to the

upper three chips H2, M2 and L2 and the lower three
chips H, M and L are “000000;

a second data discrimination unit for discriminating
whether the upper/lower data values belong to the first
group or the second group 11 the first data discrimina-
tion unit discriminates that the data values corre-
sponding to the upper three chips H2, M2 and 1.2 and
the lower three chips H, M and L are certain values
other than “000000;

second switching control units for connecting the corre-
sponding upper or lower LUTSs to the corresponding
adders though the first and second switches, respec-
tively, 11 the second data discrimination unit discrimi-
nates that the data values corresponding to the upper
three chips H2, M2 and L2 or the lower three chips H,
M and L belong to the first group, while connecting

the corresponding complement conversion units to

the corresponding adders through the first and second
switches, respectively, 11 the second data discrimina-
tion unit discriminates that the data values belong to
the second group; and
a LUT address mapper for calculating LUT memory
values using the data values and then performing a
mapping of the calculated LUT memory values onto
the corresponding LUTSs to provide the resultant val-
ues by phases of the corresponding upper/lower LU Ts
to the corresponding adders, respectively, 1f the first
data discrimination unit discriminates that the data
values corresponding to the upper three chips H2, M2
and L2 or the lower three chips H, M and L are certain
values other than “000000;

the control method comprising:

a first step 1n which the first data discrimination unit of the
LUT control device discriminates whether 6-bit mnput
data values corresponding to upper three chips H2, M2
and L2 and lower three chips H, M and L among input
data transierred from an upper side are “0000007;

a second step 1 which the first switching control units
control the third switches of the LUT control device to
provide a resultant value of “0” to all the adders 1if the
first data discrimination unit discriminates that the
upper/lower data values are “0000007;

a third step 1 which the LUT control device selects a
corresponding switch 11 the first data discrimination unit
discriminates that the upper/lower data values are cer-
tain values other than “000000;

a fourth step 1n which the second data discrimination unit
of the LUT control device discriminates which group
between a first group and a second group the upper/
lower data values belong to 1if the first data discrimina-
tion unit discriminates that the upper/lower data values
are certain values other than “000000’;

a fifth step 1n which the second switching control units of
the LUT control device control the first and second
switches to provide the upper or lower LUT resultant
values as they are to the corresponding adders if the
second data discrimination unit discriminates that the
upper/lower data values belong to the first group; and

a sixth step 1n which the corresponding complement con-
version units of the LUT control device convert the
upper or lower LUT resultant values into 2’s comple-
ments and the second switching control units control the
first and second switches to provide the converted values
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to the adders 11 the second data discrimination unit dis-
criminates that the upper/lower data values belong to the
second group; and

a seventh step 1n which the LUT address mapper calculates
LUT memory values using the data values and then
performs a mapping of the calculated LUT memory
values onto the corresponding LUTs to provide the
resultant values by phases of the corresponding upper/
lower LUTs to the corresponding adders, respectively, 1f
the first data discrimination unit discriminates that the
data values corresponding to the upper three chips H2,
M2 and L2 or the lower three chips H, M and L are
certain values other than “000000”.

5. The control method as claimed 1n claim 4, wherein the

control method 1s applicable to all structures using a ternary
spreading code having a length of L=1.

6. The control method as claimed in claim 4, wherein the

control method 1s applicable to all structures in which k=1
and which use a 1:k-interpolation FIR filter.

7. An FIR (Fiite Impulse Response) filter of a DS-CDMA

(Direct Sequence Code Division Multiple Access) UWB (Ul-
tra Wide-Band) modem transmitter, the FIR filter using a
clock that 1s twice a symbol clock as an internal operation
clock and comprising:

a plurality of LUTs (Look-Up Tables) mm which pulse-
shaped LUT resultant values are pre-stored,

a plurality of adders for adding the LUT resultant values
obtained at odd-numbered clocks and the LUT resultant
values obtained at even-numbered clocks, respectively,
and

an LUT control device for
at the odd-numbered clocks,

outputting a resultant value of “0” to all the adders 11
6-bit input data values corresponding to upper three
chips H2, M2 and .2 among input data transferred
from an upper side are “000000”, while discrimi-
nating which group between a first group and a
second group the upper data values belong to 1f the
upper data values are not “000000”, and

providing the upper LUT values to the adders using
the upper LUT values as they are 1t the upper data
values belong to the first group, while converting
the upper LUT values mto 2°s complements and
providing the converted values to the adders 1t the
upper data values belong to the second group; and

at the even-numbered clocks,

outputting the resultant value o1 “0” to all the adders 11
6-bit input data values corresponding to lower three
chips H, M and L among the input data transferred
from a lower side are “000000”’, while discriminat-
ing which group between the first group and the
second group the lower data values belong to 11 the
lower data values are not “000000”, and

providing the lower LUT values to the adders using
the lower LUT values as they are 11 the lower data
values belong to the first group, while converting
the lower LUT values 1nto 2°s complements and
providing the converted values to the adders 1t the
lower data values belong to the second group;
wherein the LUT control device comprises:

a plurality of complement conversion units, connected to
the LUTs, respectively, for converting the LUT values
outputted by the respective LUTs 1into the 2’s comple-
ments at the even-numbered clocks;

a plurality of first switches, connected to the LUTs and
output terminals of the corresponding complement con-
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version units, respectively, for switching paths of the
respective output terminals;

a plurality of second switches, connected between the first

switches and the corresponding adders, respectively, for
connecting the corresponding first switches to the cor-
responding adders, respectively, or disconnecting the
corresponding first switches from the corresponding
adders, respectively, and passing the resultant value of
“0” to the corresponding adders;

a first data discrimination unit for discriminating whether

the 6-bit data values corresponding to the upper three
chips H2, M2 and L2 among the input data transierred
from the upper side are “000000” at the odd-numbered
clocks and for discriminating whether the 6-bit data
values corresponding to the lower three chips H, M and
[, are “000000” at the even-numbered clocks:

first switching control umts for controlling the second

switches to provide the resultant value of “0” to all the
adders 11 the first data discrimination unit discriminates
that the data values corresponding to the upper three
chips H2, M2 and L2 are “000000” at the odd-numbered
clocks and that the data values corresponding to the
lower three chips H, M and L are “000000” at the even-

numbered clocks:

a second data discrimination unit for discriminating

whether the upper/lower data values belong to the first
group or the second group 11 the first data discrimination
umt discriminates that the data values corresponding to
the upper three chips H2, M2 and L2 are certain values
other than “000000” at the odd-numbered clocks and
that the data values corresponding to the lower three
chips H, M and L are certain values other than “000000”

at the even-numbered clock:

second switching control units for connecting the corre-
sponding LUTs to the corresponding adders though the
first switches, respectively, 1f the second data discrimi-
nation unit discriminates that the data values corre-
sponding to the upper three chips H2, M2 and L2 or the
lower three chips H, M and L belong to the first group,
while connecting the corresponding complement con-

version units to the corresponding adders through the
first switches, respectively, 1t the second data discrimi-
nation unit discriminates that the data values belong to
the second group;

a first LUT address mapper for calculating LUT memory
values using the upper data values and then performing
a mapping of the calculated LUT memory values onto
the corresponding LUT's to provide the resultant values
by phases of the corresponding L UTs to the correspond-
ing adders, respectively, the first data discrimination unit
discriminates that the data values corresponding to the
upper three chips H2, M2 and 1.2 are certain values other
than “000000” at the odd-numbered clocks;

a chip reverse unit for reversing the lower data values 1f the
first data discrimination unit discriminates that the data
values corresponding to the lower three chips H, M and
L. are certain values other than “000000” at the even-
numbered clocks; and

a second LUT address mapper for calculating the LUT
memory values using the lower data values reversed by
the chip reverse unit and then performing a mapping of
the calculated LUT memory values onto the correspond-
ing LUT's to provide the resultant values by phases of the
corresponding LUTs to the corresponding adders,
respectively.
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8. The FIR filter as claimed 1n claim 7, wherein the FIR
filter 1s applicable to all structures using a ternary spreading
code having a length of L=1.

9. The FIR filter as claimed 1n claim 7, wherein the FIR
filter 1s applicable to all structures in which k=1 and which
use a 1:k-interpolation FIR filter.

10. A control method for an FIR (Finite Impulse Response)
filter of a DS-CDMA (Direct Sequence Code Division Mul-
tiple Access) UWB (Ultra Wide-Band) modem transmitter,
wherein

the FIR filter uses a clock that 1s twice a symbol clock as an

internal operation clock and includes:

a plurality of LUTs (Look-Up Tables) in which pulse-
shaped LUT resultant values are pre-stored,

a plurality of adders for adding the LUT resultant values
obtained at odd-numbered clocks and the LUT result-
ant values obtained at even-numbered clocks, respec-
tively, and

an LUT control device, provided between the plurality
of LUTs and the plurality of adders, for controlling an
acquisition and a path of the LUT resultant values,

wherein the LUT control device comprises:

wherein the LUT control device comprises:

a plurality of complement conversion units, connected
to the LUTs, respectively, for converting the LUT
values outputted by the respective LUTs 1nto the 2’s
complements at the even-numbered clocks;

a plurality of first switches, connected to the LUTs and
output terminals of the corresponding complement
conversion units, respectively, for switching paths of
the respective output terminals;

a plurality of second switches, connected between the
first switches and the corresponding adders, respec-
tively, for connecting the corresponding first switches
to the corresponding adders, respectively, or discon-
necting the corresponding first switches from the cor-
responding adders, respectively, and passing the
resultant value of “0” to the corresponding adders;

a first data discrimination unit for discriminating
whether the 6-bit data values corresponding to the
upper three chips H2, M2 and .2 among the input data
transterred from the upper side are “000000 at the
odd-numbered clocks and for discriminating whether
the 6-bit data values corresponding to the lower three
chips H, M and L are “000000” at the even-numbered
clocks:

first switching control units for controlling the second
switches to provide the resultant value of “0” to all the
adders 1if the first data discrimination unit discrimi-
nates that the data values corresponding to the upper
three chips H2, M2 and L2 are “000000” at the odd-
numbered clocks and that the data values correspond-
ing to the lower three chips H, M and L are “000000
at the even-numbered clocks:

a second data discrimination unit for discriminating
whether the upper/lower data values belong to the first
group or the second group 1t the first data discrimina-
tion unit discriminates that the data values corre-
sponding to the upper three chips H2, M2 and .2 are
certain values other than “000000” at the odd-num-
bered clocks and that the data values corresponding to
the lower three chups H, M and L are certain values
other than “000000” at the even-numbered clock;

second switching control units for connecting the corre-
sponding LUTs to the corresponding adders though
the first switches, respectively, 11 the second data dis-
crimination unmit discriminates that the data values
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corresponding to the upper three chips H2, M2 and 1.2
or the lower three chips H, M and L belong to the first
group, while connecting the corresponding comple-
ment conversion units to the corresponding adders
though the first switches, respectively, 11 the second
data discrimination unit discriminates that the data
values belong to the second group;

afirst LUT address mapper for calculating LUT memory
values using the upper data values and then perform-
ing a mapping of the calculated LUT memory values
onto the corresponding LUTSs to provide the resultant
values by phases of the corresponding LUTSs to the
corresponding adders, respectively, if the first data
discrimination unit discriminates that the data values
corresponding to the upper three chips H2, M2 and 1.2
are certain values other than “000000” at the odd-
numbered clocks;

a chip reverse unit for reversing the lower data values 1f
the first data discrimination umt discriminates that the
data values corresponding to the lower three chips H,
M and L are certain values other than “000000” at the
even-numbered clocks; and

a second LUT address mapper for calculating the LUT
memory values using the lower data values reversed
by the chip reverse unit and then performing a map-
ping of the calculated LUT memory values onto the
corresponding LUTSs to provide the resultant values
by phases of the corresponding LUTs to the corre-
sponding adders, respectively;

the control method comprising:

a {irst step 1n which the first data discrimination unit of the
LUT control device, at the odd-numbered clocks, dis-
criminates whether 6-bit input data values correspond-
ing to upper three chips H2, M2 and .2 among input data
transierred from an upper side are “000000”;

a second step 1 which the first switching control units
control the second switches of the LUT control device to
provide a resultant value of “0” to all the adders 11 the
first data discrimination unit discriminates that the input
data values are “000000” at the first step;

a third step in which the LUT control device selects a
corresponding switch 11 the first data discrimination unit
discriminates that the upper data values are certain val-
ues other than “000000” at the first step;

a Tfourth step 1n which the second data discrimination unit
of the LUT control device discriminates which group
between a first group and a second group the upper data
values belong to 1f the first data discrimination umit
discriminates that the upper data values are certain val-
ues other than “000000*;

a fifth step in which the second switching control units of
the LUT control device provide the LUT resultant values
as they are to the adders through the first switches,
respectively, 1f the second data discrimination unit dis-
criminates that the upper data values belong to the first
group at the fourth step;

a sixth step 1n which the complement conversion units of
the LUT control device convert the LUT resultant values
into 2’s complements and the second switching control
units provide the converted values to the adders through
the first switches, respectively, 11 the second data dis-
crimination unit discriminates that the upper data values
belong to the second group at the fourth step; and

a seventh step 1 which the first LUT address mapper
calculates LUT memory values using the upper data
values and then performs a mapping of the calculated
LUT memory values onto the corresponding LUTs to
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provide the resultant values by phases of the correspond-
ing LUTSs to the corresponding adders, respectively, 1f
the first data discrimination unit discriminates that the
data values corresponding to the upper three chips H2,
M2 and L2 are certain values other than “000000” at the
odd-numbered clocks.

11. The control method as claimed in claim 10, wherein the

control method 1s applicable to all structures using a ternary
spreading code having a length of L=1.

12. The control method as claimed in claim 10, wherein the

control method 1s applicable to all structures in which k=1
and which use a 1:k-interpolation FIR filter.

13. A control method for an FIR (Finite Impulse Response)

filter of a DS-CDMA (Direct Sequence Code Division Mul-
tiple Access) UWB (Ultra Wide-Band) modem transmitter,
wherein

the FIR filter uses a clock that 1s twice a symbol clock as an
internal operation clock and includes;

a plurality of LUTs (Look-Up Tables) in which pulse-
shaped LUT resultant values are pre-stored,

a plurality of adders for adding the LUT resultant values
obtained at odd-numbered clocks and the LUT result-
ant values obtained at even-numbered clocks, respec-
tively, and

an LUT control device, provided between the plurality
of LUTSs and the plurality of adders, for controlling an
acquisition and a path of the LUT resultant values,

wherein the LUT control device comprises:

wherein the LUT control device comprises:

a plurality of complement conversion units, connected
to the LUTSs, respectively, for converting the LUT
values outputted by the respective LUTs 1nto the 2°s
complements at the even-numbered clocks;

a plurality of first switches, connected to the LUT's and
output terminals of the corresponding complement
conversion units, respectively, for switching paths of
the respective output terminals;

a plurality of second switches, connected between the
first switches and the corresponding adders, respec-
tively, for connecting the corresponding first switches
to the corresponding adders, respectively, or discon-
necting the corresponding first switches from the cor-
responding adders, respectively, and passing the
resultant value of “0” to the corresponding adders;

a first data discrimination unit for discriminating
whether the 6-bit data values corresponding to the
upper three chips H2, M2 and 1.2 among the input data
transierred from the upper side are “000000” at the
odd-numbered clocks and for discriminating whether
the 6-bit data values corresponding to the lower three
chips H, M and L are “000000”" at the even-numbered
clocks:

first switching control units for controlling the second
switches to provide the resultant value of “0” to all the
adders 1f the first data discrimination unit discrimi-
nates that the data values corresponding to the upper
three chips H2, M2 and L2 are “000000 at the odd-
numbered clocks and that the data values correspond-
ing to the lower three chips H, M and L are “000000”
at the even-numbered clocks:

a second data discrimination unit for discriminating
whether the upper/lower data values belong to the first
group or the second group 11 the first data discrimina-
tion unit discriminates that the data values corre-
sponding to the upper three chips H2, M2 and .2 are
certain values other than “000000” at the odd-num-
bered clocks and that the data values corresponding to
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the lower three chips H, M and L are certain values
other than “000000” at the even-numbered clock;

second switching control units for connecting the corre-
sponding LUTSs to the corresponding adders though
the first switches, respectively, 11 the second data dis-
crimination unit discriminates that the data values
corresponding to the upper three chups H2, M2 and 1.2
or the lower three chips H, M and L belong to the first
group, while connecting the corresponding comple-
ment conversion units to the corresponding adders
though the first switches, respectively, 11 the second
data discrimination unit discriminates that the data
values belong to the second group;

a first LUT address mapper for calculating LUT memory
values using the upper data values and then perform-
ing a mapping of the calculated LUT memory values
onto the corresponding LUTSs to provide the resultant
values by phases of the corresponding LUTSs to the
corresponding adders, respectively, 1 the first data
discrimination unit discriminates that the data values
corresponding to the upper three chups H2, M2 and 1.2
are certain values other than “000000” at the odd-
numbered clocks:

a chip reverse unit for reversing the lower data values 1f
the first data discrimination unit discriminates that the
data values corresponding to the lower three chips H,
M and L are certain values other than “000000” at the
even-numbered clocks; and

a second LUT address mapper for calculating the LUT
memory values using the lower data values reversed
by the chip reverse unit and then performing a map-
ping of the calculated LUT memory values onto the
corresponding LUTs to provide the resultant values
by phases of the corresponding LUTs to the corre-
sponding adders, respectively;

the control method comprising:

a {irst step 1n which the first data discrimination unit of the
LUT control device, at the even-numbered clocks, dis-
criminates whether 6-bit input data values correspond-
ing to lower three chips H, M and L among input data
transferred from a lower side are “000000”’;

a second step in which the first switching control units
control the second switches of the LUT control device to
provide a resultant value of “0” to all the adders 1if the
first data discrimination unit discriminates that the input
data values are “000000” at the first step;

a third step 1 which the LUT control device selects a
corresponding switch 11 the first data discrimination unit
discriminates that the lower data values are certain val-
ues other than “000000 at the first step;

a fourth step 1n which the second data discrimination unit
of the LUT control device discriminates which group
between a first group and a second group the lower data
values belong to if the first data discrimination unit
discriminates that the lower data values are certain val-
ues other than “000000;

a fifth step 1n which the second switching control units of
the LUT control device provide the LUT resultant values
as they are to the adders through the first switches,
respectively, 1f the second data discrimination unit dis-
criminates that the lower data values belong to the first
group at the fourth step;

a sixth step in which the complement conversion units of
the LUT control device convert the LUT resultant values
into 2’s complements and the second switching control
units provide the converted values to the adders through
the first switches, respectively, 11 the second data dis-
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crimination unit discriminates that the lower data values
belong to the second group at the fourth step;

a seventh step 1n which the chip reverse unit reverses the
lower data values 11 the first data discrimination unit
discriminates that the data values corresponding to the
lower three chips H, M and L are certain values other
than “000000 at the even-numbered clocks; and

an eighth step 1n which the second LUT address mapper
calculates LUT memory values using the lower data
values reversed by the chip reverse unit and then per-
forms a mapping of the calculated LUT memory values
onto the corresponding LUTSs to provide the resultant
values by phases of the corresponding LUTs to the cor-
responding adders, respectively.

14. The control method as claimed 1n claim 13, wherein the

control method 1s applicable to all structures using a ternary
spreading code [having a length of L=1].

15. The control method as claimed 1n claim 13, wherein the

control method 1s applicable to all structures in which k=1
[and which use a 1:k-interpolation FIR filter].

16. An FIR (Finite Impulse Response) filter of a DS-CDMA

(Direct Sequence Code Division Multiple Access) UWB (Ul-
tra Wide-Band) modem transmitter, the FIR filter using a
symbol clock as an internal operation clock and comprising:

a pair of plural upper/lower LUIs (Look-Up 1ables) in
which pulse-shaped LUT resultant values are pre-
stored;

a plurality of adders for adding the upper/lower LUT
resultant values, respectively, and

an LUT control device for
outputting a vesultant value of “07 to all the adders if

6-bit input data values corresponding to upper three
chips H2, M2 and L2 or 6-bit data values correspond-
ing to lower three chips H, M and L among input data
transferred from an upper side arve “000000”, while
discriminating which group between a first group and
a second group the uppev/lower data values belong to
if the upper/lower data values are not “000000”, and
providing the upper ov lower LUT values to the adders
using the upper or lower LUT values as they are if the
upper/lower data values belong to the first group;
wherein the LUT control device comprises:

a plurality of complement conversion units, connected to
the upper and lower LUTs, respectively, for convert-
ing the upper or lower LUT values outputted by the
upper/lower LUTs into the 2’s complements;

a plurality of first switches, connected to the upper LUTs
and output terminals of the complement conversion
units that match the upper LUTs, respectively, for
switching paths of the respective output tevminals;

a plurality of second switches, connected to the lower
LUTs and the output terminals of the complement
conversion units that match the lower LUTs, vespec-
tively, for switching paths of the respective output
terminals;

a plurality of third switches, connected between the first
switches and the corresponding adders, respectively,

for connecting the corrvesponding first switches to the

corresponding adders, vespectively, or disconnecting
the corresponding first switches from the correspond-
ing adders, vespectively, and passing the vesultant
value of “07” to the corresponding adders;

a plurality of fourth switches, connected between the
second switches and the corresponding adders,
respectively, for comnnecting the corresponding sec-
ond switches to the corresponding adders, vespec-
tively, or disconnecting the corvesponding second
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switches from the corresponding adders, respectively,
and passing the resultant value of “0° to the corre-
sponding adders;

a first data discrimination unit for discriminating

26

conversion units that match the lower LUTs, respec-
tively, for switching paths of the respective output
terminals;

a plurality of third switches, connected between the first

whether the 6-bit data values corresponding to the 5 switches and the corresponding adders, respectively,
upper three chips H2, M2 and L2 and the lower three Jor connecting the corresponding first switches to the
chips H, M and L among the input data transferved corresponding adders, vespectively, or disconnecting
from the upper side are “000000°; the corresponding first switches from the correspond-
fivst switching control units for controlling the third and ing adders, vespectively, and passing the vesultant
Jourth switches to provide the resultant value of “0” 10 value of “07” to the corresponding adders;
to all the adders if the first data discrimination unit a plurality of fourth switches, connected between the
discriminates that the data values corresponding to second switches and the corresponding adders,
the upper three chips H2, M2 and L2 and the lower respectively, for connecting the corresponding sec-
three chips H M and L are “000000°; ond switches to the corresponding adders, respec-
a second data discrimination unit for discriminating 15 tively, or disconnecting the corresponding second
whether the upper/lower data values belong to the switches from the corresponding adders, respectively,
first group or the second group if the first data dis- and passing the resultant value of “0” to the corre-
crimination unit discriminates that the data values sponding adders;
corresponding to the upper three chips H2, M2 and L2 a first data discrimination unit for discriminating
and the lower three chips H, M and L are certain 20 whether the 6-bit data values corresponding to the
values other than “000000°; upper three chips H2, M2 and L2 and the lower three
second switching control units for connecting the corve- chips H, M and L among the input data transferred
sponding upper or lower LUTs to the corresponding from the upper side are “000000°;
adders through the first and second switches, vespec- fivst switching control units for controlling the thivd and
tively, if the second data discrimination unit discrimi- 25 Jourth switches to provide the resultant value of “0”
nates that the data values corrvesponding to the upper to all the adders if the first data discrimination unit
three chips H2, M2 and L2 or the lower three chips H, discriminates that the data values corresponding to
M and L belong to the first group, while connecting the upper three chips H2, M2 and L2 and the lower
the corresponding complement conversion units to three chips H M and L are “000000°;
the corresponding adders through the first and second 30 a second data discvimination unit for discriminating
switches, vespectively, if the second data discrimina- whether the upper/lower data values belong to the
tion unit discviminates that the data values belong to first group or the second group if the first data dis-
the second group; and crimination unit discriminates that the data values
a LUT address mapper for calculating LUT memory corresponding to the upper three chips H2, M2 and L2
values using the data values and then performing a 35 and the lower three chips H, M and L are certain
mapping of the calculated LUT memory values onto values other than “000000;
the corresponding LUTs to provide the vesultant val- second switching control units for connecting the corre-
ues by phases of the corvesponding uppev/lower LUTs sponding upper or lower LUTs to the corresponding
to the corresponding adders, respectively, if the first adders though the first and second switches, vespec-
data discvimination unit discriminates that the data 40 tively, if the second data discrimination unit discrimi-

values corresponding to the upper three chips H2, M2
and L2 or the lower three chips H, M and L are certain
values other than “000000”.

17. A control method for an FIR (Finite Impulse Response)

nates that the data values corvesponding to the upper
three chips H2, M2 and L2 or the lower three chips H,

M and L belong to the first group, while connecting
the corresponding complement conversion units to

filter of a DS-CDMA (Direct Sequence Code Division Mul- 45
tiple Access) UWB (Ultra Wide-Band) modem transmitter,

wherein

the corresponding adders through the first and second
switches, rvespectively, if the second data discrimina-
tion unit discriminates that the data values belong to

the FIR filter uses a symbol clock as an internal operation
clock and includes

the second group,; and
a LUT address mapper for calculating LUT memory

plural pairs of upper/lower LUTs (Look-Up 1ables) in 50 values using the data values and then performing a
which pulse-shaped LUT rvesultant values ave pre- mapping of the calculated LUT memory values onto
stored, the corresponding LUTSs to provide the vesultant val-

a plurality of adders for adding the upper/lower LUT ues by phases of the corrvesponding uppev/lower LUTs
resultant values, vespectively, and to the corresponding adders, respectively, if the first

an LUT control device for controlling an acquisition and 55 data discrimination unit discriminates that the data
a path of the LUT resultant values, values corresponding to the upper three chips H2, M2

wherein the LUT control device comprises.: and L2 or the lower three chips H, M and L are certain

a plurality of complement conversion units, connected to values other than “000000;
the upper and lower LUTs, rvespectively, for convert- the control method comprising:
ing the upper or lower LUT values outputted by the 60 a first step in which the first data discrimination unit of
upper/lower LUTs into the 2°s complements; the LUT control device discriminates whether 6-bit

a plurality of first switches, connected to the upper LUTs input data values corresponding to upper three chips
and output terminals of the complement conversion H2, M2 and L2 and lower three chips H, M and L
units that match the upper LUTSs, vespectively, for among input data transferrved from an upper side are
switching paths of the vespective output tevminals; 65 “000000;

a plurality of second switches, connected to the lower
LUTs and the output terminals of the complement

a second step in which the first switching contvol units
control the thivd switches of the LUT control device to
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provide a vesultant value of “0 7 to all the adders if the
first data discrimination unit discriminates that the
upper/lower data values arve “0000007;

a third step in which the LUT control device selects a

28

at the even-numbered clocks,
outputting the rvesultant value of “07 to all the adders
if 6-bit input data values corresponding to lower
thrvee chips H, M and L among the input data trans-

corresponding switch if the first data discrimination > ff??jf’effﬁ”?m a ZO]W'?” side are 000000, while dis-
unit discviminates that the uppev/lower data values criminating which group between the first group
ave certain values other than “000000° - and the second group the lower data values belong

a fourth step in which the second data discrimination lo Z: the ﬁ;)w;fr datfianz{ueslar ¢ not ;003300”1 and
unit of the LUT control device discriminates which providing the lower values 1o t‘ € adders using
group between a first group and a second group the 10 the lower LUT values as they are if the lower data
upper/lower data values belong to if the first data . values belong lo tkeﬁrst SrOup,

L, e wherein the LUT control device comprises:
discrimination unit discrviminates that the upper/ Ivali ; ; . r
lower data values ave certain values other than aplurality of complement conversion units, connected to
) . the LUTs, rvespectively, for converting the LUT values

000000, 15 outputted by the respective LUTs into the 2°s comple-

a fifth step in which the second switching control units of
the LUT control device control the first and second
switches to provide the upper or lower LUT vesultant
values as they are to the corrvesponding adders if the
second data discvimination unit discviminates that

ments at the even-numbered clocks;

a plurality of first switches, connected to the LUTs and
output terminals of the corresponding complement
conversion units, respectively, for switching paths of

20 the respective output terminals;
the upper/lower data values belong to the first group;, a plurality of second switches, connected between the
and fivst switches and the corresponding adders, respec-
a sixth step in which the corresponding complement tively, for connecting the corresponding first switches
conversion units of the LUT control device convert the to the corresponding adders, vespectively, or discon-
upper or lower LUT vesultant values into 2°s comple- 25 necting the corvesponding fivst switches from the cor-
ments and the second switching control units control responding adders, vespectively, and passing the
the first and second switches to provide the converted resultant value of “07 to the corresponding adders;
values to the adders if the second data discvimination a first data discrimination unit for discviminating
unit discriminates that the uppev/lower data values whether the 6-bit data values corresponding to the
belong to the second group; and 30 upper three chips H2, M2 and L2 among the input
a seventh step in which the LUT address mapper calcu- data transferred from the upper side are “000000" at
lates LUT memory values using the data values and the odd-numbered clocks and for discriminating
then performs a mapping of the calculated LUT whether the 6-bit data values corresponding to the
memory values onto the corrvesponding LUTs to pro- lower three chips H, M and L are “000000" at the
vide the vesultant values by phases of the correspond- 35 even-numbered clocks;
ing upperv/lower LUTs to the corresponding adders, first switching control units for contrvolling the second
respectively, if the first data discvimination unit dis- switches to provide the resultant value of “0" to all the
criminates that the data values corresponding to the adders if the first data discrimination unit discrimi-
upper three chips H2, M2 and L2 or the lower three nates that the data values corrvesponding to the upper
chips H, M and L are certain values other than 40 three chips H2, M2 and L2 are “000000" at the odd-

“000000"".
18. An FIR (Finite Impulse Response) filter of a DS-CDMA

numbered clocks and that the data values correspond-
ing to the lower three chips H, M and L are “000000”

at the even-numbered clocks;

(Direct Sequence Code Division Multiple Access) UWB (Ul-
tra Wide-Band) modem transmitter, the FIR filter using a
clock that is twice a symbol clock as an internal operation 45
clock and comprising:

a second data discvimination unit for discriminating
whether the upper/lower data values belong to the
first group or the second group if the first data dis-

a plurality of LUTs (Look-Up 1ables) in which pulse-
shaped LUT rvesultant values are pre-stored,

a plurality of adders for adding the LUT vesultant values
obtained at odd-numbered clocks and the LUT resultant
values obtained at even-numbered clocks, respectively,
and

an LUT control device for
at the odd-numbered clocks,

outputting a rvesultant value of “0° to all the adders if
6-bit input data values corresponding to upper
three chips H2, M2 and L2 among input data trans-
ferred from an upper side arve “0000007, while
discriminating which group between a first group

50

55

crimination unit discviminates that the data values
corresponding to the upper three chips H2, M2 and L2
are certain values other than “000000" at the odd-
numbered clocks and that the data values correspond-
ing to the lower three chips H, M and L ave certain
values other than “000000” at the even-numbered
clock;

second switching contrvol units for connecting the corre-
sponding LUTs to the corresponding adders though
the first switches, vespectively, if the second data dis-
crimination unit discriminates that the data values
corresponding to the upper three chips H2, M2 and L2
or the lower three chips H, M and L belong to the first

and a second group the upper data values belong to 60 group, while connecting the corrvesponding comple-

if the upper data values ave not “000000”, and ment conversion units to the corvesponding adders
providing the upper LUT values to the adders using through the first switches, rvespectively, if the second

the upper LUT values as they are if the upper data data discrimination unit discriminates that the data

values belong to the first group, while converting values belong to the second group;

the upper LUT values into 2°s complements and 65 afirst LUT address mapper for calculating LUT memory

providing the converted values to the adders if the
upper data values belong to the second group; and

values using the upper data values and then perform-
ing a mapping of the calculated LUT memory values
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onto the corrvesponding LUTs to provide the rvesultant
values by phases of the corresponding LUTs to the
corresponding adders, vespectively, the first data dis-
crimination unit discriminates that the data values
corresponding to the upper three chips H2, M2 and L2 5
are certain values other than “000000” at the odd-
numbered clocks;

a chip rveverse unit for reversing the lower data values if
the first data discrimination unit discriminates that
the datavalues corresponding to the lower three chips 10
H M and L are certain values other than “000000° at
the even-numbered clocks; and

a second LUT addvess mapper for calculating the LUT
memory values using the lower data values reversed
by the chip reverse unit and then performing a map- 15
ping of the calculated LUT memory values onto the
corresponding LUTs to provide the resultant values
by phases of the corresponding LUTs to the corre-
sponding adders, respectively.

19. A control method for an FIR (Finite Impulse Response) 20
filter of a DS-CDMA (Direct Sequence Code Division Mul-
tiple Access) UWB (Ultra Wide-Band) modem transmitter,

wherein
the FIR filter uses a clock that is twice a symbol clock as an

internal operation clock and includes: 25

a plurality of LUTs (Look-Up 1ables) in which pulse-
shaped LUT resultant values are pre-stored,

a plurality of adders for adding the LUT resultant values
obtained at odd-numbered clocks and the LUT result-
ant values obtained at even-numbered clocks, respec- 30
tively, and

an LUT control device for controlling an acquisition and
a path of the LUT resultant values,

whevrein the LUT control device comprises:

a plurality of complement conversion units, connectedto 35
the LUTs, vespectively, for converting the LUT values
outputted by the vespective LUTs into the 2°s comple-
ments at the even-numbered clocks;

a plurality of first switches, connected to the LUTs and
output terminals of the corresponding complement 40
conversion units, vespectively, for switching paths of
the respective output terminals;

a plurality of second switches, connected between the
first switches and the corresponding adders, respec-
tively, for connecting the corresponding first switches 45
to the corresponding adders, vespectively, or discon-
necting the corrvesponding fivst switches from the cor-
responding adders, vespectively, and passing the
resultant value of “07” to the corresponding adders;

a first data discrimination unit for discriminating 50
whether the 6-bit data values corresponding to the
upper three chips H2, M2 and L2 among the input
data transferred from the upper side are “000000" at
the odd-numbered clocks and for discriminating
whether the 6-bit data values corresponding to the 55
lower three chips H, M and L are “000000” at the
even-numbered clocks;

first switching control units for controlling the second
switches to provide the resultant value of “0" to all the
adders if the first data discrimination unit discrimi- 60
nates that the data values corvesponding to the upper

three chips H2, M2 and L2 ave “000000" at the odd-

numbered clocks and that the data values correspond-

ing to the lower three chips H, M and L are “000000"

at the even-numbered clocks; 65
a second data discrimination unit for discriminating

whether the upper/lower data values belong to the

30

first group or the second group if the first data dis-
crimination unit discriminates that the data values
corresponding to the upper three chips H2, M2 and L2
are certain values other than “000000" at the odd-
numbered clocks and that the data values correspond-
ing to the lower three chips H, M and L ave certain
values other than “000000” at the even-numbered
clock;

second switching control units for connecting the corre-
sponding LUTSs to the corresponding adders though
the first switches, respectively, if the second data dis-
crimination unit discriminates that the data values
corvesponding to the upper three chips H2, M2 and L2
or the lower three chips H M and L belong to the first
group, while connecting the corvesponding comple-
ment conversion units to the corrvesponding adders
though the first switches, respectively, if the second
data discrimination unit discriminates that the data
values belong to the second group;

afirst LUT address mapper for calculating LUT memory
values using the upper data values and then perform-
ing a mapping of the calculated LUT memory values
onto the corresponding LUTs to provide the resultant
values by phases of the corresponding LUTs to the
corresponding adders, respectively, if the first data
discrimination unit discviminates that the data values
corresponding to the upper three chips H2, M2 and L2
are certain values other than “000000" at the odd-
numbered clocks;

a chip rveverse unit for reversing the lower data values if
the first data discrimination unit discriminates that
the datavalues corresponding to the lower three chips
H, M and L are certain values other than “000000° at
the even-numbered clocks; and

a second LUT address mapper for calculating the LUT
memory values using the lower data values rveversed
by the chip reverse unit and then performing a map-
ping of the calculated LUT memory values onto the
corresponding LUTs to provide the resultant values
by phases of the corrvesponding LUTs to the corre-
sponding adders, vespectively;

the control method comprising:

a first step in which the first data discvimination unit of
the LUT control device, at the odd-numbered clocks,
discriminates whether 6-bit input data values corre-
sponding to upper three chips H2, M2 and L2 among
input data transferred from an upper side arve
“000000°";

a second step in which the first switching contrvol units
control the second switches of the LUT control device
to provide a resultant value of “07 to all the adders if
the first data discrimination unit discriminates that
the input data values ave “0000007 at the first step;

a third step in which the LUT control device selects a
corresponding switch if the first data discvimination
unit discriminates that the upper data values are cer-
tain values other than “000000" at the first step;

a fourth step in which the second data discrimination
unit of the LUT control device discriminates which
group between a first group and a second group the
upper data values belong to if the first data discrimi-
nation unit discviminates that the upper data values
are certain values other than “000000° ;

a fifth step in which the second switching control units of
the LUT control device provide the LUT resultant
values as they are to the adders through the first
switches, vespectively, if the second data discrimina-
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tion unit discriminates that the upper data values
belong to the first group at the fourth step;

a sixth step in which the complement conversion units of
the LUT control device convert the LUT resultant
values into 2°s complements and the second switching >
control units provide the converted values to the

adders through the first switches, rvespectively, if the
second data discrimination unit discriminates that

the upper data values belong to the second group at
the fourth step; and

a seventh step in which the first LUT address mapper
calculates LUT memory values using the upper data
values and then performs a mapping of the calculated
LUT memory values onto the corresponding LUTs to
provide the vesultant values by phases of the corre-
sponding LUTs to the corresponding adders, respec-
tively, if the first data discrimination unit discrimi-
nates that the data values corvesponding to the upper

three chips H2, M2 and L2 are certain values other 3o
than “000000° at the odd-numbered clocks.

20. A control method for an FIR (Finite Impulse Response)
filter of a DS-CDMA (Direct Sequence Code Division Mul-
tiple Access) UWB (Ultra Wide-Band) modem transmitter,
wherein 25

the FIR filter uses a clock that is twice a symbol clock as an

internal operation clock and includes;

a plurality of LUTs (Look-Up 1ables) in which pulse-
shaped LUT resultant values are pre-stored,

a plurality of adders for adding the LUT vesultant values 30
obtained at odd-numbered clocks and the LUT result-
ant values obtained at even-numbered clocks, respec-
tively, and

an LUT control device for controlling an acquisition and
a path of the LUT resultant values, 35

whevrein the LUT control device comprises:

a plurality of complement conversion units, connected to
the LUTs, vespectively, for converting the LUT values
outputted by the vespective LUTs into the 2°s comple-
ments at the even-numbered clocks; 40

a plurality of first switches, connected to the LUTs and
output terminals of the corresponding complement
conversion units, vespectively, for switching paths of
the respective output terminals;

a plurality of second switches, connected between the 45
first switches and the corresponding adders, vespec-
tively, for connecting the corresponding first switches
to the corresponding adders, vespectively, or discon-
necting the corvrvesponding fivst switches from the cor-
responding adders, vespectively, and passing the 50
resultant value of “07” to the corresponding adders;

a first data discrimination unit for discriminating
whether the 6-bit data values corresponding to the
upper three chips H2, M2 and L2 among the input
data transferred from the upper side are “000000° at 55
the odd-numbered clocks and for discriminating
whether the 6-bit data values corresponding to the
lower three chips H, M and L are “000000” at the
even-numbered clocks;

first switching control units for controlling the second 60
switches to provide the resultant value of “0" to all the
adders if the first data discrimination unit discrvimi-
nates that the data values corrvesponding to the upper
three chips H2, M2 and L2 are “000000" at the odd-
numbered clocks and that the data values correspond- 65

ing to the lower three chips H, M and L are “000000°"

at the even-numbered clocks;
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a second data discvimination unit for discriminating
whether the upper/lower data values belong to the
first group or the second group if the first data dis-
crimination unit discriminates that the data values
corresponding to the upper three chips H2, M2 and L2
are certain values other than “000000” at the odd-
numbered clocks and that the data values correspond-
ing to the lower three chips H, M and L ave certain
values other than “000000” at the even-numbered
clock;

second switching control units for connecting the corre-
sponding LUTSs to the corresponding adders though
the first switches, rvespectively, if the second data dis-
crimination unit discriminates that the data values
corresponding to the upper three chips H2, M2 and L2
or the lower three chips H, M and L belong to the first
group, while connecting the corrvesponding comple-
ment conversion units to the corresponding adders
though the first switches, respectively, if the second
data discrimination unit discriminates that the data
values belong to the second group;

afirst LUT address mapper for calculating LUT memory
values using the upper data values and then perform-
ing a mapping of the calculated LUT memory values
onto the corresponding LUTs to provide the resultant
values by phases of the corresponding LUTs to the
corresponding adders, rvespectively, if the first data
discrimination unit discviminates that the data values
corresponding to the upper three chips H2, M2 and L2
are certain values other than “000000” at the odd-
numbered clocks;

a chip rveverse unit for reversing the lower data values if
the first data discrimination unit discriminates that
the data values corresponding to the lower three chips

H, M and L are certain values other than “000000° at

the even-numbered clocks; and

a second LUT address mapper for calculating the LUT
memory values using the lower data values rveversed
by the chip reverse unit and then performing a map-
ping of the calculated LUT memory values onto the
corresponding LUTs to provide the resultant values
by phases of the corrvesponding LUTs to the corre-
sponding adders, vespectively;

the control method comprising:

a first step in which the first data discrimination unit of
the LUT control device, at the even-numbered clocks,
discriminates whether 6-bit input data values corre-
sponding to lower three chips H, M and L among input
data transferrved from a lower side are “000000";

a second step in which the first switching contrvol units
control the second switches of the LUT control device
to provide a resultant value of “07 to all the adders if
the first data discrimination unit discriminates that
the input data values are “000000 at the first step;

a third step in which the LUT control device selects a
corresponding switch if the first data discvimination
unit discriminates that the lower data values arve cer-
tain values other than “000000" at the first step;

a fourth step in which the second data discvimination
unit of the LUT control device discriminates which
group between a first group and a second group the

lower data values belong to if the first data discrimi-
nation unit discriminates that the lower data values

are certain values other than “000000° ;

a fifth step in which the second switching control units of
the LUT control device provide the LUT resultant

values as they are to the adders through the first
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switches, respectively, if the second data discrimina-
tion unit discriminates that the lower data values
belong to the first group at the fourth step;

a sixth step in which the complement conversion units of
the LUT control device convert the LUT resultant 5
values into 2 ’s complements and the second switching
control units provide the converted values to the
adders through the first switches, rvespectively, if the
second data discvimination unit discviminates that
the lower data values belong to the second group at 10
the fourth step;

a seventh step in which the chip reverse unit vreverses the
lower data values if the first data discrimination unit
discriminates that the data values corresponding to
the lower three chips H M and L are certain values 15
other than “000000° at the even-numbered clocks;
and

an eighth step in which the second LUT address mapper
calculates LUT memory values using the lower data
values reversed by the chip veverse unit and then 20
performs a mapping of the calculated LUT memory
values onto the corrvesponding LUTs to provide the
resultant values by phases of the corresponding LUTs
to the corresponding adders, vespectively.
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