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ABSTRACT  
The present application discloses a digital optic repeater that enables the base station, which constitutes the mobile 
telecommunication network, and the optic repeater, which is installed in the radio wave shadow area, to convert the 
analog intermediate frequency signals to the digital signals through the optical path for mutual transmission and 
reception. The analog RF signals transmitted from the base station to the forward master unit of the master unit are 30 
converted to intermediate frequency signals and, after that, converted to digital signals, and said digital signals are 
transmitted to the slave unit along with the NMS, the control signals, through the optical line, said forward slave unit 
of the slave unit converting digital signals to analog signals, converting them to RF signals, and transmitting them to 
the mobile terminals, thereby enabling the mobile terminals to receive clean signals free of noise. Conversely, the 
analog RF signals transmitted from the mobile terminals to the reverse slave unit of the slave unit are also converted to 35 
intermediate frequency signals and transmitted to the master unit along with the NMS, the control signals, through the 
optical line, said reverse master unit of the  master unit converting digital signals to analog signals, and, after that, 
converting them to RF signals, and transmitting them to the base station, thereby enabling streamlined 
telecommunication. It also provides an additional effect of simplifying the construction of optic repeater by 
transmitting and receiving the NMS signals, which controls the slave operation, with no separate apparatus. 40 
 
REPRESENTATIVE DRAWING 
 
FIG. 2 
 45 
SPECIFICATION 
 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a drawing that illustrates the installation structure of a general optic repeater. 
FIG. 2 is a drawing that roughly illustrates the forward master unit comprising a master unit according to the present 50 
invention. 
FIG. 3 is a drawing that roughly illustrates the forward slave unit comprising a slave unit according to the present 
invention. 
FIG. 4 is a drawing that roughly illustrates the reverse slave unit comprising a slave unit according to the present 
invention. 55 
FIG. 5 is a drawing that roughly illustrates the reverse master unit comprising a master unit according to the present 
invention. 
 
Explanation of reference numerals indicating main components shown in drawings 
20: Master Unit   30: Slave unit 60 
100: Forward master unit 200: Forward slave unit  
300: Reverse slave unit  400: Reverse master unit 
 
DETAILED DESCRIPTION OF THE INVENTION 
 65 
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THE OBJECT OF THE INVENTION 
 
 TECHNICAL FIELD RELATED TO THE INVENTION AND CONVENTIONAL TECHNOLOGY 
The present invention relates to an optic repeater in a mobile telecommunication network and, more particularly, to a digital optic 
repeater that enables the base station, which constitutes the mobile telecommunication network, and the optic repeater, which is 5 
installed in the radio wave shadow area, to convert the analog intermediate frequency signals to the digital signals through the 
optical path for mutual transmission and reception. In general, the radio line control station comprising a mobile 
telecommunication network investigates which base station is the nearest to the mobile terminals and decides which frequency the 
base station should use to communicate with the mobile terminals. Centered around said radio line base station, a plurality of base 
stations are installed to widen the communication area. Accordingly, a mobile terminal belonging to said random base station 10 
transmits/receives signals to/from the base station in the applicable area. But it entails a disadvantage that in case the applicable 
base station is far away or in the radio wave shadow area, the base station cannot perform streamlined transmission/reception 
to/from the mobile terminals. 
Accordingly, conventionally, numerous base stations were installed in many different locations to eliminate the radio wave shadow 
areas or, for the radio wave shadow areas where base stations cannot be installed, optic repeaters are separately installed to enable 15 
the mobile terminals to have streamlined communication with the base stations through the optic repeaters. Here, an optic repeater 
is installed in said base station and said radio wave shadow area, respectively. A second optic repeater installed in said radio wave 
shadow area and a first optic repeater installed in the proximity of the base station are connected to each other by an optical line 
and transmit/receive signals to/from each other through the optical line. In other words, said base station receives RF signals, the 
analog signals, at a first optic repeater; amplifies the signals; and transmits them to a second optic repeater in the radio wave 20 
shadow area through the optical line. Said second optic repeater amplifies the RF signals whose signal strength has been reduced 
in the optical line and transmits them to the mobile terminals. Conversely, a second optic repeater amplifies RF signals and 
transmits them to a first optic repeater through the optical line; said first optic repeater amplifies RF signals whose signal strength 
has been reduced in the optical line and transmits them to the base stations; and said base station transmits the RF signals, which 
were transmitted from a first optic repeater, to the radio line base station, thereby enabling the mobile terminals to engage in 25 
communication.   
A first optic repeater installed in the proximity of the base station and a second optic repeater installed in said radio wave shadow 
area are connected to each other by the optical line and transmit/receive signals to/from each other through the optical line. Since 
the RF signals transmitted /received to/from said first optic repeater and a second optic repeater are analog signals, the strength of 
the signals is greatly decreased during transmission through the optical line. Thus, a signal amplifier is equipped to amplify each 30 
RF signal in a first optic repeater and a second optic repeater, respectively. However, noise exists in the RF signals amplified in 
said signal amplifier and, when the RF signals are amplified in the signal amplifier, noise is amplified as well. Thus, it entails a 
problem that signal-to-noise ratio is poor.  
 
 TECHNICAL PROBLEM TO BE SOLVED BY THE PRESENT INVENTION 35 
Accordingly, the inventors came up with the present invention to solve above-described problems. It is the object of the present 
invention to provide a digital optic repeater that can maximize the efficiency of signal transmission in such a way that the optic 
repeater converts the intermediate frequency signals, analog signals, to the digital signals and transmits/receives them through the 
optical line.   
 40 
 CONSTRUCTION AND OPERATION OF THE PRESENT INVENTION 
In order to achieve above-described object, the present invention provides a digital optic repeater that comprises a master unit that 
transmits/receives the signals to/from the base station through the RF cable with the base station and a slave unit that 
transmits/receives the signals transmitted /received to/from the master unit through the optical line with the mobile terminals, 
wherein said master unit comprises: a first means that converts the RF signals, analog signals, transmitted from the base station to 45 
the intermediate frequency signals, and, after that, converts them to digital signals, and transmits them to the slave through the 
optical line; and a second means that converts the digital signals transmitted from the slave through the optical line to RF signals, 
analog signals, and transmits them to the base station, said slave unit comprising: a third means that converts the digital signals, the 
intermediate frequency signals, transmitted through the optical line to analog signals, converts them to RF signals, amplifies and 
transmits them to the mobile terminal; and a fourth means that converts RF signals, analog signals, received from the mobile 50 
terminals to the intermediate frequency signals and again converts them to digital signals and transmits them to the master unit 
through the optical line.  
In addition, said first means comprises a means that includes NMS signals, transmitted from a first control unit, to the digital 
signals and transmits them to the slave through the optical line.  
In addition, said second means comprises a means that separates NMS signals from the digital signals transmitted from the slave 55 
and transmits them to a first control unit. 
In addition, said third means comprises a means that separates NMS signals from the digital signals transmitted from the master 
unit and transmits them to a second control unit. 
In addition, said fourth means comprises a means that includes NMS signals, transmitted from a second control unit, to the digital 
signals, and transmits them to the master unit through the optic line. 60 
In addition, said master unit is formed of a forward master unit that executes a first means and a reverse master unit that executes a 
second means; and said slave unit is formed of a forward slave unit that executes a third means and a reverse slave unit that 
executes a fourth means.  
Hereinafter, a preferred embodiment of a digital optic repeater according to the present invention will be explained in detail with 
reference to the accompanying drawings. 65 
FIG. 1 is a drawing that illustrates the installation structure of a general optic repeater. FIG. 2 is a drawing that roughly illustrates 
the forward master unit comprising a master unit according to the present invention. FIG. 3 is a drawing that roughly illustrates the 
forward slave unit comprising a slave unit according to the present invention. FIG. 4 is a drawing that roughly illustrates the 
reverse slave unit comprising a slave unit according to the present invention. FIG. 5 is a drawing that roughly illustrates the reverse 
master unit comprising a master unit according to the present invention. 70 
The numerals 208, 304, and 402, indicated on the drawings although not explained above, are oscillators. Referring to FIG. 1 
through FIG. 5, the present invention is described below. For starters, RF signals, which are transmitted through the RF cable from 
the base station 10 to the forward master unit 100 of the master unit 20 comprising the optic repeater 1, are converted to the 
intermediate frequency signals close to DC; mixed with the NMS signals transmitted from a first control unit 107; 
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and transmitted to the forward slave unit through the optic line. Said forward slave unit 200 separates the NMS signals included in 
the intermediate frequency signals by a third means; transmits them to a second control unit 204; converts digital signals to the 
intermediate frequency signals, analog signals; converts the intermediate frequency signals to RF signals; and transmits them to the 
mobile terminals 40. In other words, The forward master unit 100 of the master unit 20 comprising said optic repeater 1 executes a 
first means that converts RF signals, analog signals, transmitted from the base station 10 to the intermediate frequency signals; 5 
converts them to digital signals; and transmits them to the slave unit 30 through the optic line 50. Describing said first means by 
referring to FIG. 2, the forward master unit 100 comprises: (i) a first divider 103 that divides the RF signals, which are transmitted 
from the base station 10 through the RF cable 60, a first bi-directional filter 101, and the amplifier 102, to multiple pre-determined 
number (e.g., 4 ea.) of frequency bands for respective output; (ii) a first mixer unit 120, each of which is connected to the output 
terminal of said first divider 103, that generates the intermediate frequency signals by mixing the RF signals transmitted from a 10 
first divider 103 with the oscillating frequency transmitted from a first local unit 110; (iii) a second mixer unit 150 that mixes the 
intermediate frequency signals transmitted from said first mixer unit 120 through a first band pass filter (BPF) unit 130 and a first 
amplification unit 140 with the oscillating frequency transmitted from a second local unit 105 to generate the intermediate 
frequency signals close to DC; (iv) a first A/D converter unit 180 that converts the intermediate frequency signals, analog signals,  
transmitted from said second mixer unit 150 through a second band pass filter unit 160 and a second amplification unit 170 to the 15 
digital signals; and (v) a first MUX 104 that mixes all digital signals  transmitted from said first A/D converter unit 180 with the 
NMS signals transmitted from a first control unit 107 and outputs the serial data signals to the forward slave unit 200 of the slave 
unit 30 through a first optic converter unit 190 and the optic line 50. 
To describe in further detail, said first divider 103 divides 800MHz or 1800MHz RF signals into the allocated frequency bands. 
For example, if a 10MHz frequency band is allocated, in case of using 4FA out of 8FA (1FA is 1.23MHz) that can be set at 20 
10MHz, 4FA are randomly selected (e.g., 801.23, 803.69, 806.15 and 808.61 MHz) for dividing and outputting. Four mixers 122, 
124, 126, and 128 of a first mixer unit 120 are connected to four output terminals, respectively, each outputting aforementioned 
801.23, 803.69, 806.15, and 808.61 MHz and, at the same time, four locals 112, 114, 116, and 118 are connected, respectively, to 
said first mixer unit 120. Said first mixer unit 120 should output the intermediate frequency signals (e.g., 70MHz) of the same 
strength. However, in said first mixer unit 120, the strengths of the RF signals transmitted to each mixer 122, 124, 126, and 128 25 
from a first divider 103 are different from each other; thus, the oscillating frequencies  transmitted from a first local unit 110 to 
each mixer of a first mixer unit 120 are different from each other as well. 
Accordingly, each mixer of said first mixer unit 120 mixes the RF signals  transmitted from a first divider 103 with the oscillating 
frequency transmitted from each local of a first local unit 110 and outputs the intermediate frequency signals (e.g., 70MHz) of the 
same strength. Said first band pass filter unit 130 filters only the applicable frequency bands of the intermediate frequency signals 30 
transmitted from a first mixer unit 120 and transmits them to each mixer 152, 154, 156, and 158 of a second mixer unit 150 
through a first amplification unit 140. Each mixer of said second mixer unit 150 mixes the intermediate frequency signals 
transmitted from a first mixer unit 120 with the oscillating frequency of the same strength transmitted from a second local unit 105 
and transmits the intermediate frequency signals close to DC to a first A/D converter unit 180. For example, when 70MHz is 
transmitted to said second mixer unit 150, a second local unit 105 transmits 68.77MHz or 68.5MHz oscillating frequency to each 35 
mixer of a second mixer unit 150; thus, each mixer of a second mixer unit 150 outputs 23MHz or 1.5MHz intermediate frequency 
signals and transmits them to a first A/D converter unit 180.  
Said first A/D converter unit 180 converts 1.23MHz or 1.5MHz intermediate frequency signals, analog signals, to 12-bit digital 
signals and transmits them to a first MUX 104. Said first MUX 104 outputs 52-bit serial data signals, which are obtained by 
muxing the digital signals respectively transmitted from four A/D converters 182, 184, 186, and 188 and the NMS signals 40 
transmitted from a first control unit 107, to each optic converter 192, 194, 196, and 198 of a first optic converter unit 190 through 
four output terminals. The 52-bit serial data signals outputted through four respective output terminals of said first MUX 104 are 
converted to the optic signals at each optic modulator and transmitted to the forward slave unit 200 of the slave unit 30 through the 
optic line 50.  
Said first local unit 110 and second local unit 105 convert the oscillating frequencies transmitted from the oscillator 106 and 45 
transmits the oscillating frequency to each mixer of a first mixer unit 120 and a second mixer unit 150.  
In addition, the forward slave unit 200 of the slave unit 30 comprising said optic repeater 1 converts the digital signals transmitted 
from the master unit 20 through the optic line 50 to the intermediate frequency signals, analog signals; converts them to the RF 
signals and transmits them to the mobile terminals 40.  
Describing said third means by referring to FIG. 3, the forward slave unit 200 comprises: (i) a second demultiplexer unit 202 that 50 
demuxes and converts the serial data signals transmitted from the forward master unit 100 through the optic line 50 and a second 
optic converter unit 201 to the parallel data signals and separates and outputs them to different frequency bands through the output 
ports; (ii) a second D/A converter unit 210 that converts the digital signals at the different frequency bands transmitted from said 
second demultiplexer unit 202 to analog signals; (iii) a fifth mixer unit 230 that outputs 70MHz intermediate frequency signals by 
mixing 1.23MHz or 1.5MHz intermediate frequency signals, analog signals, transmitted from said second D/A converter unit 210 55 
through a sixth amplification unit 220, to the oscillating frequency transmitted from a fifth local unit 206; (iv) a sixth mixer unit 
260 that generates the RF signals by mixing the intermediate frequency signals transmitted from said fifth mixer unit 230 through a 
second saw filter unit 240 and a seventh amplification unit 250 with the oscillating frequency transmitted from a sixth local unit 
270; and (v) a second combiner 290 that combines the RF signals of four different frequency bands transmitted from said sixth 
mixer unit 260 through an eighth amplification unit 280 and transmits them to the mobile terminals 40 through a second power 60 
amplifier 292 and a second bi-directional filter 294.  
To describe in further detail, said second demultiplexer unit 202 converts 52-bit serial data signals transmitted from a second optic 
converter unit 201 to the parallel data signals and transmits 12-bit intermediate frequency signals to a second D/A converter unit 
210 through four output ports. Here, NMS signals are included in the 52-bit serial data signals; thus, they are demultiplexed at a 
second demultiplexer unit 202 and transmitted to a second control unit 204. Said second D/A converter unit 210 is equipped with 65 
four D/A converters 212, 214, 216, and 218, each connected to four output ports on a 1:1 basis equipped on a second demultiplexer 
unit 202. Said second D/A converter unit 210 converts 12-bit digital signals to the intermediate frequency signals, analog signals 
(1.23MHz or 1.5MHz) and transmits them to a fifth mixer unit 230 through a sixth amplification unit 220. 
Said fifth mixer unit 230 also comprises four mixers 232, 234, 236, and 238, each connected to four D/A converters of a 
second D/A converter unit 210 on a 1:1 basis and, at the same time, connected to a fifth local unit 206. Said fifth local unit 70 
206 generates the same oscillating frequency (68.77MHz or 68.5MHz) and transmits it to each mixer of a fifth mixer unit 
230. Each mixer of said fifth mixer unit 230 outputs 70MHz intermediate frequency signals by mixing the intermediate 
frequency signals transmitted from a second D/A converter unit 210 with the oscillating frequency transmitted from a fifth 
local unit 206. 
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Each mixer of said fifth mixer unit 230 transmits 70MHz intermediate frequency signals to a sixth mixer unit 260 through a 
second saw filter unit 240 and a seventh amplification unit 250. Said sixth mixer unit 260 comprises four mixers 262, 264, 
266, and 268. A sixth local unit 270 that generates different oscillating frequency, respectively, is connected to each said 
mixer. Each local 272, 274, 276, and 278 comprising said sixth local unit 270 outputs different oscillating frequency, 
respectively, and transmits it to each mixer of a sixth mixer unit 260. 5 
Each mixer of said sixth mixer unit 260 outputs the RF signals of different frequency bands by mixing the 70MHz 
intermediate frequency signals transmitted from a fifth mixer unit 230 with different oscillating frequencies (730-740MHz) 
transmitted from a sixth local unit 270. In other words, four RF signals outputted from each mixer of said sixth mixer unit 
260 have different frequency bands (801.23, 803.69, 806.15, and 808.61MHz). Four RF signals outputted from said sixth 
mixer unit 260 are transmitted to a second combiner 290 through an eighth amplification unit 280. Said second combiner 10 
290 combines the RF signals of different frequency bands transmitted from four mixers, respectively, comprising a sixth 
mixer unit 260, amplifies the strength and level at a second power amplifier 292, and transmits them to a mobile terminals 
40 through a second bi-directional filter 294, allowing the mobile terminals 40 to receive the RF signals generated from the 
base station 10 through the optic repeater in a streamline manner. Here, said second power amplifier 292 greatly amplifies 
the size of the RF signals transmitted from a second combiner 290.  15 
Conversely, the RF signals  transmitted from the mobile terminals 40 to the reverse slave unit 300 of the slave unit 30 
through the antenna are converted to the intermediate frequency signals close to DC by a fourth means, mixed with the NMS 
signals transmitted from a second control unit 204, and transmitted to the reverse master unit 400 through the optic line. Said 
reverse master unit 400 separates the NMS signals included in the intermediate frequency signals by a second means; 
transmits them to a first control unit 107, converts the digital signals to the intermediate frequency signals, analog signals; 20 
converts the intermediate frequency signals to the RF signals; and transmits them to the base station 10 through the RF 
cable.  
In other words, the reverse slave unit 300 of the slave unit 30 comprising said optic repeater 1 executes a fourth means that 
converts the RF signals, analog signals, transmitted from the mobile terminals 40 through a third bi-directional filter 301, to 
the digital signals; and transmits them to the master unit 20. 25 
Describing said fourth means by referring to FIG. 4, the reverse slave unit 300 comprises: (i) a second divider 303 that 
divides the RF signals, transmitted from the mobile terminals 40 through a third bi-directional filter 301 and the amplifier 
302, into predetermined allocated frequency bandwidths and outputs through each output port; (ii) a seventh mixer unit 310, 
which comprises a plurality of mixers connected to each output port of said second divider 303, that generates the 
intermediate signal signals of the same strength by mixing the RF signals transmitted from a second divider 303 with the 30 
different oscillating frequencies transmitted from each local of a seventh local unit 320; (iii) an eighth mixer unit 350 that 
generates the intermediate frequency signals close to DC by mixing the intermediate frequency signals transmitted from said 
seventh mixer unit 310 through a third band pass filter unit 330 and a ninth amplification unit 340 with the same oscillating 
frequency transmitted from an eighth local unit 305; (iv) a second A/D converter unit 380 that converts the intermediate 
frequency signals, analog signals, transmitted from said eighth mixer unit 350 through a fourth band pass filter unit 360 and 35 
a tenth amplification unit 370, to digital signals; and (v) a second MUX 307 that multiplexes all the digital signals 
transmitted from said second A/D converter unit 380 and the NMS signals transmitted from a second control unit 204 to 
serial data signals and outputs them to the reverse master unit 400 through a third optic converter unit 308 and the optic line 
50, respectively.  
To describe in more details, said second divider 303 divides 800MHz or 1800MHz RF signals into allocated frequency 40 
bands (801.23, 803.69, 806.15, and 808.61MHz) (same function as the first divider 103 of the forward master unit 100) and 
outputs them through four output ports. 
Four mixers 312, 314, 316, and 318 of a seventh mixer unit 310 are connected, respectively, to four output ports where said 
301.23, 803.69, 806.15 and 808.61 MHz are respectively outputted and, at the same time, four locals 322, 324, 326, and 328 
of a seventh local unit 320 are respectively connected to said seventh mixer unit 310. Each mixer of said seventh mixer unit 45 
310 mixes the RF signals of different frequency bands and each local of a seventh local unit 320 and outputs four of the 
same intermediate frequency signals (e.g., 70MHz). 
Four intermediate frequency signals outputted from each mixer of said seventh mixer unit 310 are transmitted to an eighth 
mixer unit 350 through a third band pass filter unit 330 and a ninth amplification unit 340. Oscillating frequency (68.77MHz 
or 68.5MHz) from an eighth local unit 305 is transmitted to four mixers 352, 354, 356, and 358, respectively, of said eighth 50 
mixer unit 350. Four mixers of said eighth mixer unit 350 output the intermediate frequency signals (1.23MHz or 1.5MHz), 
respectively, close to DC by mixing the intermediate frequency signals (70MHz) with the oscillating frequency (68.77MHz 
or 68.5MHz). The intermediate frequency signals outputted from said eighth mixer unit 350 are transmitted to four A/D 
converters 382, 384, 386, and 388 of a second A/D converter unit 380 through a fourth band pass filter unit 360 and a tenth 
amplification unit 370.  55 
Said second A/D converter unit 380 converts the intermediate frequency signals, analog signals, to the digital signals and 
transmits them to a second MUX 307. Said second MUX 307 multiplexes four intermediate frequency signals, digital 
signals, transmitted from a second A/D converter unit 380 and the NMS signals transmitted from a second control unit 204 
into the serial data signals and transmits the 52-bit serial data signals to a third optic converter unit 308. Said optic converter 
unit 308 converts 52-bit serial data signals to the optic signals and transmits them to the reverse master unit 400 of the 60 
master unit 20 through the optic line. 
In addition, the reverse master unit 400 of said master unit 20 executes a second means that converts the digital signals 
transmitted from the slave unit 30 through the optic line 50 to the intermediate frequency signals, analog signals, converts 
them to the RF signals, and transmits them to the base station 10.   
Describing said second means by referring to FIG. 5, the reverse master unit 400 comprises: (i) a first demultiplexer unit 65 
420, formed of demuxes connected to the optic line 50 and a fourth optic converter unit 410, respectively, that de-
multiplexes the serial data signals transmitted from each slave unit 30, separates them into four different frequency bands 
applicable to the allocated frequency bandwidths and the NMS signals, and outputs to five output ports, respectively; (ii) a 
digital combiner unit 430 that aggregates the same digital signals transmitted from each demultiplexer, respectively, of said 
first demultiplexer unit 420; (iii) a first D/A converter unit 440 that converts the digital signals transmitted from said digital 70 
combiner unit 430 to analog signals, respectively, and transmits them; (iv) a third mixer unit 460 that outputs the 
intermediate frequency signals by mixing 1.23MHz or 1.5MHz intermediate frequency signals, analog signals, transmitted 
from said first D/A converter unit 440 through a third amplification unit 450 with the same oscillating frequency transmitted 
from a third local unit 403; (v) a fourth mixer unit 490 that generates the RF signals by mixing the intermediate frequency 
signals transmitted from said third mixer unit 460 through a first saw filter unit 470 and a fourth amplification unit 480 with 75 
the oscillating frequency at different frequency band transmitted from a fourth local unit 500; and (vi) a first combiner 404 
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that aggregates the RF signals at different frequency bands transmitted from said fourth mixer unit 490 through a fifth 
amplification unit 510 and transmits them to the base station 10 through a first power amplifier 405 and a fourth bi-
directional filter 406.  
To describe in more details, a plurality of slave units 30 are connected to a first demultiplexer unit 420 through a fourth optic 
converter unit 410, comprising four demultiplexers 422, 424, 426, and 428 which form said first demultiplexer unit 420, 5 
equipped with the same number as the slave unit 30. Each demultiplexer is connected to the slave unit 30, different from 
each other, through each of the optic converters 412, 414, 416, and 418 and the optic line. Here, if the number of the slaves 
30 connected to the master unit 20 is four, a fourth optic converter unit 410 is also formed of four optic converters and the 
number of demultiplexes forming a first demultiplexer unit 420 is four as well. The intermediate frequency signals and the 
NMS signals applicable to four different frequency bands are outputted from one demultiplexer.  10 
The 52-bit intermediate frequency signals transmitted from the slave unit 30 through the optic converter are demultiplexed 
in said first demultiplexer unit 420 and divided into four frequency bands, each outputted differently; thus, a total of 16 
intermediate frequency signals are transmitted to the digital combiner unit 430. Also, said digital combiner unit 430 is 
equipped with four digital combiners 432, 434, 436, and 438. Four intermediate frequency signals in the same frequency 
band outputted from each demultiplexer are transmitted to one digital combiner. 15 
After creating 14-bit intermediate frequency signals by combining four 12-bit intermediate frequency signals in the same 
frequency band, said digital combiner transmits them to a first D/A converter unit 440. Each D/A converter 442, 444, 446, 
and 448 of said first D/A converter unit 440 converts 14-bit digital signals to the intermediate cycle signals, analog signals; 
and transmits 1.23MHz or 1.5MHz intermediate frequency signals to each mixer 462, 464, 466, and 468 of a third mixer unit 
460 through a third amplification unit 450. Said third mixer unit 460 outputs 70MHz intermediate frequency signals by 20 
mixing 1.23MHz or 1.5MHz intermediate frequency signals transmitted from a first D/A converter unit 440 with 68.77MHz 
or 68.5MHz oscillating frequency transmitted from a third local unit 403.  
The intermediate frequency signals outputted from said third mixer unit 460 are transmitted to a fourth mixer unit 490 
through a first saw filter unit 470 and a fourth amplification unit 480. Said fourth mixer unit 490 mixes the oscillating 
frequency in different frequency bands transmitted from a fourth local unit 500 with 70MHz intermediate frequency signals; 25 
and transmits 800MHz RF signals in different frequency bands to a first combiner 404 through a fifth amplification unit 510. 
Said first combiner 404 aggregates the RF signals in different frequency bands transmitted from four mixers 492, 494, 496, 
and 498 of a fourth mixer unit 490 through a fifth amplification unit 510, amplifies the strengths and level in a first power 
amplification unit 405, and transmits them to the base station 10 through a fourth bi-directional filter 406 and the RF cable.  
 30 
 EFFECT OF THE INVENTION 
As can be seen in the description above, the analog RF signals transmitted from the base station to the forward master part of 
the master unit are converted to intermediate frequency signals and converted to digital signals, which are transmitted to the 
slave unit along with the NMS, the control signals, via the optical line, said forward slave part of the slave unit converting 
digital signals to analog signals, converting them to RF signals, and transmitting them to the mobile terminals, thereby 35 
enabling the mobile terminals to receive clean signals free of noise. Conversely, the analog RF signals transmitted from the 
mobile terminals to the reverse slave part of the slave unit are also converted to intermediate frequency signals and 
transmitted to the master unit along with the NMS, the control signals, via the optical line, said reverse masterpart of the 
master unit converting digital signals to analog signals, converting them to RF signals, and transmitting them to the base 
station, thereby enabling streamlined communication. In addition, the mixer unit mixes the NMS signals, which controls the 40 
operation of the slave unit, with the digital signals with no separate device, enabling to transmit/receive to/from the master 
unit and the slave unit. And, by using digital combiner, there is an effect of the present invention that the construction is 
simplified, and the characteristics are improved.  
 
(57) What is claimed is: 45 
 
Claim 1 
A digital optic repeater comprising a master unit that transmits/receives the signals to/from the base station through the RF 
cable and a slave unit that transmits/receives signals with the mobile terminals transmitted /received to/from the master unit 
through the optic line, wherein said master unit comprises: a first means that converts the RF signals, analog signals,  50 
transmitted from the base station, to the intermediate frequency signals, converts them to digital signals, and transmits them 
to the slave through the optic line; and a second means that converts the digital signals  transmitted from the slave through 
the optic line to the RF signals, analog signals, and transmits them to the base station, and said slave unit comprises: a third 
means that converts the digital signals, intermediate frequency signals,  transmitted through the optic line and converts and 
amplifies a to the RF signals and transmits them to the mobile terminals; and a fourth means that converts the RF signals, 55 
analog signals, received from the mobile terminals and again converts them to the digital signals and transmits them to the 
master unit through the optic line.  
 
Claim 2 
A digital optic repeater, according to claim 1, wherein  60 
(i) said first means comprises a means that includes the NMS signals transmitted from a first control unit to the digital 
signals and transmits them to the slave through the optic line; (ii) said second means comprises a means that separates the 
NMS signals from the digital signals transmitted from the slave and transmits them to a first control unit; (iii) said third 
means comprises a means that separates the NMS signals from the digital signals transmitted from the master unit and 
transmits them to a second control unit; and (iv) a fourth means that includes the NMS signals,  transmitted from a second 65 
control unit, to the digital signals and transmits them to the master unit through the optic line. 
 
Claim 3 
A digital optic repeater, according to claim 1, wherein  
said master unit comprises a forward master unit executing a first means and a reverse master unit executing a second 70 
means; and said slave unit comprises a forward slave unit executing a third means and a reverse slave unit executing a fourth 
means. 
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Claim 4 
A digital optic repeater, according to claim 3, wherein  
said forward master unit comprises: (i) a first divider that divides the RF signals, which are transmitted from the base station, 
to a predetermined number of different frequency bands for respective output; (ii) a first mixer unit, each of which is 
connected to the output terminal of said first divider, that generates the intermediate frequency signals by mixing the RF 5 
signals  transmitted from a first divider with the oscillating frequency transmitted from a first local unit; (iii) a second mixer 
unit that mixes the intermediate frequency signals transmitted from said first mixer unit through a first band pass filter (BPF) 
unit and a first amplification unit with the oscillating frequency transmitted from a second local unit to generate the 
intermediate frequency signals close to DC; (iv) a first  A/D converter unit that converts the intermediate frequency signals, 
analog signals,  transmitted from said second mixer unit through a second band pass filter unit and a second amplification 10 
unit to the digital signals; and (v) a first MUX that mixes all digital signals transmitted from said first A/D converter unit 
with the NMS signals transmitted from a first control unit and outputs the serial data signals to the forward slave unit of the 
slave unit through a first optic converter unit and the optic line. 
 
Claim 5 15 
A digital optic repeater, according to claim 3, wherein  
said forward slave unit comprises: (i) a second demultiplexer unit that demultiplexes the serial data signals transmitted from 
the forward master unit to the parallel data signals and separates and outputs them to different frequency bands through the 
output ports; (ii) a second D/A converter unit that converts the digital signals at the different frequency bands, transmitted 
from said second demultiplexer unit, to analog signals; (iii) a fifth mixer unit that outputs the intermediate frequency signals 20 
by mixing the intermediate frequency signals  transmitted from said second D/A converter unit through a sixth amplification 
unit with the oscillating frequency transmitted from a fifth local unit; (iv) a sixth mixer unit that generates the RF signals by 
mixing the intermediate frequency signals  transmitted from said fifth mixer unit through a second saw filter unit and a 
seventh amplification unit with the oscillating frequency  transmitted from a sixth local unit; and (v) a second combiner that 
combines the RF signals of four different frequency bands  transmitted from said sixth mixer unit through an eighth 25 
amplification unit and transmits them to the mobile terminals through a second power amplifier and a second bi-directional 
filter. 
 
Claim 6 
A digital optic repeater, according to claim 3, wherein  30 
said reverse slave unit comprises: (i) a second divider that divides the RF signals, transmitted from the mobile terminals, to 
the predetermined allocated frequency bandwidths and outputs them through each output port; (ii) a seventh mixer unit, 
which comprises a plurality of mixers connected to each output port of said second divider, that generates the intermediate 
signal signals of the same strength by mixing the RF signals transmitted from a second divider with the different oscillating 
frequencies transmitted from each local of a seventh local unit; (iii) an eighth mixer unit that generates the intermediate 35 
frequency signals close to DC by mixing the intermediate frequency signals transmitted from said seventh mixer unit 
through a third band pass filter unit and a ninth amplification unit with the same oscillating frequency transmitted from an 
eighth local unit; (iv) a second A/D converter unit that converts the intermediate frequency signals, analog signals, 
transmitted from said eighth mixer unit through a fourth band pass filter unit and a tenth amplification unit, to digital signals; 
and (v) a second MUX that multiplexes all the digital signals transmitted from said second A/D converter unit and the NMS 40 
signals transmitted from a second control unit to serial data signals and outputs them to the reverse master unit through a 
third optic converter unit and the optic line, respectively. 
 
Claim 7 
A digital optic repeater, according to claim 3, wherein said reverse master unit comprises:  45 
(i) a first demultiplexer unit, formed of demultiplexes connected to the optic line and a fourth optic converter unit, 
respectively, that demultiplexes the serial data signals transmitted from each slave unit, separates them into four different 
frequency bands applicable to the allocated frequency bandwidths and the NMS signals, and outputs to five output ports, 
respectively; (ii) a digital combiner unit that aggregates the same digital signals transmitted from each demultiplexer, 
respectively, of said first demultiplexer unit; (iii) a first D/A converter unit that converts the digital signals transmitted from 50 
said digital combiner unit to analog signals, respectively, and transmits them; (iv) a third mixer unit that outputs the 
intermediate frequency signals by mixing the intermediate frequency signals, analog signals, transmitted from said first D/A 
converter unit through an amplifier with the same oscillating frequency transmitted from a third local unit; (v) a fourth mixer 
unit that generates the RF signals by mixing the intermediate frequency signals transmitted from said third mixer unit 
through a saw filter and an amplifier with the oscillating frequency at different frequency band transmitted from a fourth 55 
local unit; and (vi) a combiner that aggregates the RF signals at different frequency bands transmitted from said fourth mixer 
unit through a fifth amplification unit and transmits them to the base station through a first power amplifier and a fourth bi-
directional filter. 
 
Claim 8 60 
A digital optic repeater, according to claim 7, wherein 
each digital combiner comprising said digital combiner unit receives and aggregates FA in the same frequency band out of 
the digital signals outputted from each demultiplexer of a first demultiplexer unit and transmits the digital signals aggregated 
with FA in the same frequency band to each D/A converter of a first D/A converter unit. 
 65 
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