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(57) ABSTRACT 
A radio transceiver includes a control section for setting 
a transmitting output level higher or lower than a pre 
scribed output level within a tolerance range, in re 
sponse to a signal from a level conversion circuit. The 
level conversion circuit may designate a lower transmit 
ting output level to reduce power consumption, and 
may designate a higher transmitting output level in the 
presence of high noise levels. 
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5,086,508 

RADIO TRANSCEIVER WITH TRANSMISSION 
LEVEL CONTROL 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a radio transceiver 

whose output level is specified by a base station, for 
example, and which transmits a transmitting signal at a 
specified output level to the base station or other desti 
nation. 

2. Description of the Prior Art 
FIG. 1 is a block diagram showing a transmitting 

output control section for an automobile telephone set 
of a conventional type. In the figure, 10 is a transmitting 
signal input terminal at which a transmitting signal is to 
be received; 11 is an amplifier for amplifying the trans 
mitting signal; 12 is a detector (transmitting power de 
tecting means) which detects the level of an output 
signal of the amplifier 11; 13 is an automatic power 
control comparator (hereinafter referred to as APC 
comparator) which constitutes a transmitting power 
control means in which a DC voltage output by the 
detector 12 and an output of a voltage generator,14, to 
be explained later, are compared; the voltage generator 
14 (transmitting power control means) outputs a refer 
ence voltage based on a selection signal 152; 15 is a 
control section which develops selection signal 152 
converted from the level information to the voltage 
generator 14; 16 is a receiving section which demodu 
lates an input signal; 17 is an antenna multicoupler 
which supplies an amplified transmitting signal from the 
detector 12 to an antenna input-output terminal 22 and 
also supplies a received signal from the antenna input 
output terminal 22 to the receiving section 16. 
The operation is explained in the following. An input 

signal sent out from a base station or the like (hereinaf. 
ter referred to as simply a base station) is inputted to the 
input-output terminal 22 and through the antenna mul 
ticoupler 17 to the receiving section 16. The input to the 
input-output terminal 22 may be from a separate an 
tenna 22a. 
The receiving section 16 demodulates the input signal 

and outputs transmitting output level information (here 
inafter referred to as level information) to the control 
section 15. The level information which is contained in 
a demodulated signal specifies the output level of the 
transmitting signal (transmitting output level). 
The control section 15 develops a selection signal 152 

from the level information and outputs signal 152 to the 
voltage generator 14. The selection signal 152 differs 
from the level information only in the data format, 
otherwise containing substantially the same informa 
tion. 
The transmitting signal is inputted to the transmitting 

signal input terminal 10, amplified by the amplifier 11 
and supplied to the antenna 22a through the detector 12, 
the antenna multicoupler 17 and the antenna input-out 
put terminal 22. The detector 12 detects an amplified 
transmitting signal level and generates a DC voltage 
corresponding to the transmitting output level. The 
signal passes through filter capacitor 12a and charges 
capacitor 12d according to the RC time constant deter 
mined by resistor 12c. A diode 12b is provided to pre 
vent negative components of the AC signal from ampli 
fier 11 from affecting the charging of the capacitor 12d. 
The voltage generator 14 generates a specified voltage 
corresponding to the output level specified by the base 
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2 
station as represented by selection signal 152. The APC 
comparator 13 compares the DC voltage and the speci 
fied voltage and adjusts the amplification factor (gain) 
of the amplifier 11 so that both voltages are in balance. 

FIG. 2 is a circuit diagram showing detailed configu 
rations of the detector 12, the APC comparator 13, the 
voltage generator 14 and the control section 15. The 
component parts in the figure are explained as follows. 
131 is an operational amplifier for changing the amplifi 
cation factor of the amplifier 12; 132 is a feedback resis 
tor; 133 and 134 are transistors for amplifying the output 
of the operational amplifier 131; 141 is a selector for 
selecting one of the resistors 143x to 143z, 151 is a selec 
tion signal setter which receives the level information 
from the receiving section 16 and converts it to a selec 
tion signal for selecting a corresponding resistor among 
the resistors 143x to 143z 144 is a resistor which is used 
together with resistors 143x to 143z, for setting a refer 
ence voltage 145 which is connected to a non-inversion 
input terminal of the operational amplifier 131. 

Next the operation will be explained. The values of 
the resistors 143x to 143z, resistor 44 and a feedback 
resistor 132 are so selected that the amplification factor 
of the amplifier 11 can be set to correspond to each of 
the plural levels dictated by the level information. In 
this state, the selection signal setter 151 outputs a selec 
tion signal 152 for selecting one of the resistors 132x to 
143z which develops a reference voltage proportional 
to the amplification factor corresponding to the level 
information received from the receiving section 16. The 
selector 141 selects one of the resistors 143x to 143z 
based on the selection signal 152. If the resistor 143x, for 
example, is selected, a generated voltage divided by the 
ratio between the resistor 144 and the resistor 143x 
becomes the output reference voltage of the voltage 
generator 14. The operational amplifier 131 produces an 
output signal which, through feedback connection of 
resistor 132, changes the amplification factor of ampli 
fier 11 until the input voltage at the inversion input 
terminal, that is, the voltage output by detector 12, is 
equal to the reference voltage, and the amplification 
factor of the amplifier 11 is determined based on the 
output signal of operational amplifier 131. When level 
information designating a different transmitting output 
level is input, a selection signal 152 for selecting another 
resistor 143y or 143z is output to the selection signal 
setter 15. 

In this way, an amplification factor corresponding to 
one of these plural levels of the level information is 
selected, and a transmitting output level is determined 
by controlling the gain of amplifier 11 as designated by 
the level information. The number of levels of the level 
information is assumed to be three to simplify the expla 
nation; that is, the number of steps of the output voltage 
of the voltage generator 14 is assumed to be three but 
actually the proper number of steps corresponding to 
the system requirements will be used. 
FIG.3 shows an example of discharge characteristics 

of a battery which can be used for this transceiver. In 
the figure, "C" means the battery capacity in ampere 
hours and a discharge rate of 1C represents a discharge 
current flow that will discharge the battery in one hour. 
When the current consumption is 2C, the usable time 
duration of the battery becomes about half in compari 
son with the case where the current consumption is 1C. 
The conventional types of transceivers are consti 

tuted as mentioned above; therefore, even if each level 
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has an allowable tolerance range for the reference 
value, the transmitting output at each level is a fixed 
level corresponding to the level information, and an 
increase or decrease in the transmitting output level is 
not possible, so that lowering the power consumption 
or raising the transmitting output level in the range of 
tolerance when the noise level is high is not possible. 
These have been problems in the conventional prior art 
equipment. Similar prior art is described in Japanese 
laid-open Patent Application No. 97020/88. 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve the 
problems described in the above and to provide a trans 
ceiver in which the power consumption of the transmit 
ting section can be decreased and also the transmitting 
output level can be raised in the range of tolerance, 
A transceiver according to the present invention 

comprises: an amplifier for amplifying a transmitting 
signal; a transmitting power detecting means which 
detects the output level of the amplifier; a receiving 
section which outputs the transmitting output level 
information for designating the transmitting output 
level contained in the demodulated input signal; a con 
verting means which designates the output level of the 
amplifier to be a different transmitting output level in 
the range of tolerance from the transmitting output 
level designated by the transmitting output level infor 
mation; a control section which outputs a transmitting 
output selection signal for selecting a new transmitting 
output level corresponding to a designated transmitting 
output level based on the transmitting output level in 
formation and a designating signal from the converting 
means; a transmitting power control means which sets 
the amplifier to have an amplification factor for making 
the output level of the amplifier equal to a transmitting 
output level selected by the transmitting output selec 
tion signal by inputting the output signal of the transmit 
ting power detecting means and the transmitting output 
selection signal. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the transmitting 
output control section of a radio transceiver of a con 
ventional type; 
FIG. 2 shows a circuit diagram showing the detailed 

configuration of each block shown in FIG. 1; 
FIG.3 is a characteristic chart showing the discharge 

characteristics of a battery; 
FIG. 4 is a block diagram showing the transmitter 

control section of the radio transceiver according to a 
first embodiment of the present invention; 

FIG. 5A is a circuit diagram showing the detailed 
configurations of the voltage generator and the control 
section shown in FIG. 4; 
FIG. 5B is a table showing ROM data applicable to 

FIG. SA; - 
FIG. 6 is a circuit diagram showing the detailed con 

figurations of the voltage generator and the control 
section of the radio transceiver according to a second 
embodiment of the present invention; 
FIG. 7 is a flow chart showing the operation of the 

control section shown in FIG. 6; 
FIG. 8 is a block diagram showing the transmitting 

output control section of the radio transceiver accord 
ing to a third embodiment; 
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4. 
FIG.9 is a circuit diagram showing detailed configu 

rations of the voltage generator and the control section 
shown in FIG. 8; 
FIG. 10 is a block diagram showing the transmitting 

output control section of the radio transceiver accord 
ing to a fourth embodiment of the present invention in 
which a display and/or buzzer 21 is added to the em 
bodiment of FIG. 8; 

FIG. 11 is a block diagram showing the transmitting 
output control section of the radio transceiver accord 
ing to a fifth embodiment of the present invention; 
FIG. 12 is a circuit diagram showing detailed config 

urations of the voltage generator and the control sec 
tion shown in FIG. 11; 
FIG. 13A is a graphical chart showing the relation 

between receiving point field intensity levels and trans 
mitting output levels; and 
FIG. 13B is a flow chart showing the operation of the 

control section shown in FIG. 12. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

An embodiment of the present invention will now be 
explained with reference to the drawings. In FIG. 4, 
15a is a control section which outputs a transmitting 
output selection signal; 18a is a selection switch for 
lowering power consumption (hereinafter referred to as 
a first switch) which gives a designation to the control 
section 15a to lower the transmitting output level; 18bis 
a switch for increasing transmitting output (hereinafter 
referred to as a second switch) which gives a designa 
tion to raise the transmitting output level. The first 
switch 18a and the second switch 18b are components 
of a level conversion designating means. The other 
component parts are denoted with the same numbers 
shown in FIG. 1. 

FIG. 5A is a circuit diagram showing detailed config 
urations of the voltage generator 14 and the control 
section 15a. In the figure, 141a is a selector for selecting 
one of the resistors 143a to 143i 153 is a ROM whose 
address inputs are signals input from the first switch 18a 
and the second switch 18b, and a selection signal 152 
output from a selection signal setter 151; 152a is the 
output signal of the ROM 153. The output signal 152a 
of the ROM 153 is a transmitting output level selection 
signal supplied to the voltage generator 14. 

Stored in the ROM 153 are data for selecting one of 
the resistors 143a to 143i for each address designated by 
the selection signal 152 output from the first switch 18a, 
the second switch 18b and the selection signal setter 
151. For example, the data as shown in FIG. 5B are 
stored in ROM 153. Each of the resistors 14.3a to 143i 
has a resistance value which can set the amplification 
factor of the amplifier 11 to a reference value in each 
level or to a set value in the permissible tolerance range 
of the selected level. 
The operation is explained as follows. In the condi 

tion where the first switch 18a and the second switch 
18b are set to OFF, the control section 15a performs 
similar operation to that of a conventional device. In 
other words, the ROM 153 receives a two bit address 
selection signal 152 corresponding to one of three levels 
of level information output from the selection signal 
setter 151 and outputs one of data "0000' to "0010" as 
shown in FIG. 5B. According to the data, the selector 
141a selects one of the resistors 143a to 143c. This 
means that the resistors 143a to 143c correspond, re 
spectively, to the resistors 143x to 143z shown in FIG. 
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2. The voltage generator 14 outputs a voltage from the 
voltage divider formed by the resistor 144 and one of 
the resistors 143a to 143c as an output voltage 145. 
When the first switch 18a is set to the ON state, the 

two bit address signal 152 is modified by a third bit set 
to "1" and one of the data values "0011' to "001" is 
outputted from the ROM 153; and the selector 141a 
selects one of the resistors 143d to 143f. 
Each of the resistors 143d to 143f.has a selected resis 

tance value such that the corresponding output level of 
the amplifier 11 is lower than the reference value but 
within the permitted tolerance range of the respective 
transmitting output levels. The voltage generator 14 
outputs a voltage obtained by dividing the generated 
voltage with the resistor 144 and one of the resistors 
143d to 143f as its output voltage 145. 

In a manner similar to the above, when the second 
switch 18bis set to the ON state, the selection signal 152 
is modified by a fourth bit set to "1" as shown in FIG. 
SB and the selector 141a selects one of the resistors 143g 
to 143i. With the values of resistances 143a to 143c set to 
those corresponding to the rated values in each level, 
the values of resistances 143d to 143fare set in steps 
corresponding to lower values than the rated values 
within the permitted tolerance range. Since the values 
of resistances 143g to 143i are set to higher values than 
the rated values in each level in the tolerance range, if 
the first switch 18a is turned ON, the transmitting out 
put level is lowered in steps in the tolerance range, and 
if the second switch 18b is turned ON, the transmitting 
level is raised in steps in the tolerance range. The num 
ber of rated levels is assumed to be 3 in this case, but the 
number can be varied according to the system in which 
the present invention is to be applied. 
A system with a configuration in which only the first 

switch 18a is provided is also effective. In this case, a 
transmitting output level cannot be raised in the range 
of tolerance but there is an effect of decreasing power 
consumption. 

FIG. 6 shows in detail the voltage generator 14 and 
the controller 15b of the radio transceiver according to 
a second embodiment of the present invention. FIG. 7 is 
a flow chart showing the operation of the control sec 
tion 15b. In FIG. 6, 155 is a microprocessor in which an 
input-output port, a ROM storing a program and a 
RAM storing data are installed. 
The microprocessor 155 receives level information 

from the receiving section 16 and stores it in the RAM 
(step ST1), and examines the input port. When it is 
detected that the first switch 18a is ON and the second 
switch is OFF (step ST2, ST3), the microprocessor 
outputs one of "0011" to "0101" as shown in FIG. 5B 
corresponding to the level information (step ST4) from 
the output port. 
The selector 141a responds to the transmitting output 

selection signal 152 by selecting the corresponding one 
of the resistors 143d to 143f. In the case where the first 
switch 18a is turned OFF and the second switch 18bis 
turned ON (step ST2, STS), one of "0110' to "1000" as 
shown in FIG. 5B is output according to the level infor 
mation (step ST6). When both switches are turned OFF 
or ON, one of "0000" to "0010" is output according to 
the level information (step ST7). In this embodiment, 
the condition in which both switches are turned ON is 
regarded as cancelling out the switching functions. The 
same effect can be obtained in the embodiment of FIG. 
5A by making the data in addresses "1101" to "1111" of 
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6 
ROM 153 to be the same as the data in addresses "0001' 
to "0011'. 
FIG. 8 shows the transmitting output control section 

of the radio transceiver according to a third embodi 
ment of the present invention. In the figure, 19 is a 
battery and 20 is a voltage comparator which detects 
the output voltage of the battery 19. In this case, as 
shown in FIG. 9, the output signal of the voltage com 
parator 20 and the output signal of the first switch 18a 
are gated in an OR circuit 154 in the control section 15c. 
The arrangement is such that when the output volt 

age of the battery 19 becomes lower than a specified 
value, the output signal of the voltage comparator is set 
to ON, thereby providing an ON signal to one input of 
the OR gate 154 and setting the system to operate in the 
same manner as when first switch 18a is ON. In the 
arrangement as described above, when the output volt 
age of the battery 19 becomes low, the transmitting 
output level is automatically adjusted to be lower than 
the reference value in the tolerance range. As a result, 
the usable time of the battery 19 can be extended. The 
control section 15c can also be formed with a micro 
processor as in the case of the second embodiment. 

FIG. 10 shows a fourth embodiment of the present 
invention in which a display section and/or a buzzer 21 
is added to the configuration shown in FIG. 8. In this 
case, when the output signal of the voltage comparator 
20 is ON, the control section 15d can display the low 
output voltage of the battery 19 in the display section 
21, and/or it can activate the buzzer to signal that the 
output voltage is low. The display and/or buzzer 21 can 
also notify the user when the switches 18a and 18b are 
turned ON or OFF. If the first switch 18a is eliminated 
from the configuration shown in FIG. 10 as a modified 
embodiment, when the output signal of the voltage 
comparator 20 is ON, the control section 15d outputs a 
transmitting output selection signal 152a to the voltage 
generator 14 which makes the transmitting output level 
lower than the reference value and also the lowering of 
the output voltage is notified by the display section or 
buzzer 21. 

FIG. 11 is a block diagram showing a fifth embodi 
ment of the present invention. This embodiment takes 
advantage of the fact that a lower transmitting level can 
be used when the receiving station is relatively close in 
range. This can be determined by detecting the field 
intensity level of a signal transmitted from the receiving 
station. The output signal of a detecting circuit of a 
received signal field intensity level provided in the re 
ceiving section 16 is introduced to a control section 15e, 
and as shown in FIG. 12, all the data signals of a ROM 
153 are output from the control section 15e. As shown 
in FIG. 13A, when the received signal field intensity 
level is higher than the reference value, a transmitting 
output selection signal 152a which makes the transmit 
ting output level lower than the rated level within the 
tolerance range is output automatically to the voltage 
generator 14. 
FIG. 13B is a flow chart showing the operation of the 

control section 15e when the resistor 143a, is selected as 
a resistor corresponding to a reference value. 
At first, a transmitting output selection signal 152a is 

output for selecting a resistor 143a so that the transmit 
ting output level may become equal to a rated level. In 
other words, an address signal "0001" is output to make 
the output signal of the ROM 153 be "0000" (step 
ST11). If a received signal field intensity level is higher 
than a reference value plus tolerance at the time (step 
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ST12), an address signal "0101" is output to the ROM 
153 (step ST13). Then the ROM 153 outputs the data 
"001' and the selector 141a selects the resistor 143d 
As a result of the above, the transmitting output level is 
lowered in the tolerance range. In this embodiment, as 
the level conversion designating means, a detecting 
circuit for detecting received signal field intensity level 
provided in the receiving section 16 and a comparator 
for comparing a reference value with a detected value 
in the control section 15e are utilized. The control sec 
tion 15e can be implemented by a microprocessor as in 
the case of the second embodiment. 
As described in the above, a transmitting output level 

of a radio transceiver according to the present inven 
tion, can be made higher or lower than each of the 
reference levels within the tolerance range in each level 
by the level conversion designating means; thereby the 
power consumption of a transceiver can be lowered and 
the transmitting output level can be raised when noise 
level is high. 
What is claimed is: 
1. A radio transceiver comprising: 
an amplifier for amplifying a transmitting signal at a 

variable transmitting output power level; 
transmitting power detecting means for detecting the 

transmitting output power level of said amplified 
transmitting signal; 

receiver means including means for receiving and for 
outputting transmitting output power level infor 
mation contained in a received signal, which desig 
nates a specified transmitting output power level 
within a prescribed tolerance range; 

level conversion means for outputting a conversion 
signal designating a transmitting output power 
level modified from said specified transmitting 
output power level but within said prescribed tol 
erance range; 

control means responsive to said transmitting output 
power level information and said conversion signal 
for outputting a transmitting output power selec 
tion signal corresponding to said specified transmit 
ting output power level designated by said level 
information as modified by said level conversion 
signal; and 

transmitting power control means responsive to said 
transmitting output power selection signal and said 
detected transmitting output power level for set 
ting the amplification factor of said amplifier to 
control the transmitting output power of said trans 
ceiver at the power level specified by said transmit 
ting output power selection signal outputted by 
said control means. 

2. A radio transceiver according to claim 1, wherein: 
said transmitting power detecting means includes a 

detector circuit comprising capacitance means for 
storing a DC voltage proportional to the output 
level of said amplified signal; 

said transmitting power control means includes a 
voltage generator having a selector for selecting 
one of a plurality of resistors corresponding to said 
transmitting output selection signal, the selected 
resistor forming part of a voltage divider for pro 
ducing a reference voltage corresponding to said 
transmitting output selection signal; and 

a comparator for automatic gain control which con 
trols the amplification factor of said amplifier to 
make said DC voltage output of said detector equal 
to said reference voltage. 
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8 
3. A radio transceiver according to claim 2, wherein 

the comparator for automatic gain control comprises an 
operational amplifier having a noninversion input termi 
nal for receiving said reference voltage and an inversion 
input terminal for receiving the output voltage of said 
detector. 

4. A radio transceiver according to claim 1 wherein 
said level conversion means includes a first switch 
which outputs a signal designating a reduction of the 
transmitting output level designated by said output 
power level information. 

5. A radio transceiver according to claim 4, wherein 
said level conversion means comprises a second switch 
which outputs a signal designating an increase of the 
transmitting output level designated by said level infor 
mation. 

6. A radio transceiver according to claim 5, wherein 
said control means comprises a ROM which is con 
nected to receive said transmitting output level informa 
tion, said signal output from said first switch and said 
signal output from said second switch as address inputs 
and outputs a transmitting output selection signal stored 
at the address indicated by said address inputs. 

7. A radio transceiver according to claim 5, wherein 
the level conversion comprises a voltage comparator 
which detects the output voltage of a battery and out 
puts a signal when the output voltage is lower than a 
predetermined level, and an OR circuit which performs 
a logical OR operation on said output signal from said 
first switch and said output signal from said voltage 
comparator. 

8. A radio transceiver according to claim 4, wherein 
said control means comprises a ROM which is con 
nected to receive said transmitting output level informa 
tion and said signal output from said first switch as 
address inputs, and outputs a transmitting output selec 
tion signal stored at the address indicated by said ad 
dress input. 

9. A radio transceiver according to claim 4, wherein 
said control means comprises a programmable micro 
processor which receives as inputs said transmitting 
level information and said signal output by said first 
switch, and outputs a transmitting output selection sig 
nal corresponding to said inputs. 

10. A radio transceiver according to claim 5, wherein 
said control means comprises a programmable micro 
processor which receives as inputs said transmitting 
output level information, said signal output from said 
first switch and said signal output from said second 
switch, and outputs a transmitting output selection sig 
nal in response to said inputs, 

11. A radio transceiver according to claim 4, wherein 
the level conversion means comprises a voltage com 
parator which detects the output voltage of a battery 
and outputs a signal when the output voltage is lower 
than a predetermined level, and an OR circuit which 
performs a logical OR operation on said output signal 
from said first switch and said output signal from said 
voltage comparator. 

12. A radio transceiver according to claim 11, further 
comprising an alarm means including at least one of a 
display section and a buzzer, wherein said control 
means detects the output signal of said voltage compar 
ator and activates said display section or said buzzer in 
response thereto. 

13. A radio transceiver according to claim 1, wherein 
the level conversion means comprises a field intensity 
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detecting circuit for detecting the field intensity of a 
received signal; and 
means provided in said control means for outputting 

a signal designating a reduction of the transmitting 
output level when a received signal field intensity 
level detected by the field intensity detecting cir 
cuit is higher than a predetermined reference level. 

14. A radio transceiver according to claim 13, 
wherein said control means comprises a ROM which is 
connected to receive said reduction designating signal 

, and said transmitting output level information as ad 
O 
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10 
dress inputs, and outputs a transmitting output selection 
signal stored at the address indicated by said address 
inputs. 

15. A radio transceiver according to claim 13, 
wherein said control means comprises a programmable 
microprocessor which receives as inputs said reduction 
designating signal and said transmitting output level 
information, and outputs a transmitting output selection 
signal in response to said inputs. 

t 
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