
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2015/0079915 A1 

US 20150079915A1 

(43) Pub. Date: Mar. 19, 2015 FAN 

(54) METHOD, RF MODULE AND TEST METHOD 
FORENABLING POWER AMPLIFERTO 
SUPPORT MULTIPLE POWERS 

(71) Applicant: Huawei Technologies Co., Ltd., 
Shenzhen (CN) 

(72) Inventor: Qinhuai FAN, Rio de Janeiro (BR) 

(21) Appl. No.: 14/547,843 

(22) Filed: Nov. 19, 2014 

Related U.S. Application Data 
(63) Continuation of application No. 12/334,962, filed on 

Dec. 15, 2008, now Pat. No. 8,909,178, which is a 
continuation of application No. PCT/CN2007/ 
070075, filed on Jun. 1, 2007. 

(30) Foreign Application Priority Data 

Jun. 16, 2006 (CN) ......................... 200610O87092.7 

Publication Classification 

(51) Int. Cl. 
H04B I/04 (2006.01) 

(52) U.S. Cl. 
CPC .......... H04B I/04 (2013.01); H04B 2001/04 16 

(2013.01) 
USPC ....................................................... 45S/127.2 

(57) ABSTRACT 
A method for enabling a power amplifier to Support multiple 
powers includes: calculating a transmit power according to 
RF parameters delivered by a baseband board, determining a 
power amplifier Voltage according to the transmit power and 
a corresponding relationship between the transmit power and 
the power amplifier Voltage, and adjusting a Supply Voltage of 
the power amplifier according to the determined power 
amplifier Voltage so as to adjust an output power of the power 
amplifier. An RF module includes a conversion module that 
converts a baseband board signal into an RF signal, an 
antenna linear device, a storage module, a power amplifier 
module, an adjustable power module, and a power control 
module. A test method is employed to determine the relation 
ship between a transmit power and a power amplifier Voltage. 
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METHOD, RF MODULE AND TEST METHOD 
FORENABLING POWER AMPLIFERTO 

SUPPORT MULTIPLE POWERS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 12/334,962, filed on Dec. 15, 2008, 
which is a continuation of International Patent Application 
No. PCT/CN2007/070075, filed on Jun. 1, 2007, which 
claims priority to Chinese Patent Application No. 
2006 10087092.7, filed on Jun. 16, 2006, all of which are 
hereby incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

0002 The present invention relates to a Radio Frequency 
(RF) technology, and more particular to a method, an RF 
module, and a test method for enabling a power amplifier to 
Support multiple powers. 

BACKGROUND 

0003 Currently, in a base station, an RF module receives 
the downlink data distributed by a baseband board. The 
downlink data is processed in the RF module, and becomes an 
RF signal. The processing to downlink data includes shaping 
filter, digital up-conversion, digital-to-analog conversion 
(DAC), amplification of Intermediate Frequency (IF) analog 
signals, and up-conversion of analog signals. The RF signalis 
then amplified by a power amplifier before being transmitted 
to an antenna. 

0004. In the prior art, the RF module includes a conversion 
module that converts a baseband board signal into an RF 
signal, a storage module, a control module, a power amplifier 
module, a power module, and an antenna linear device. 
0005. The conversion module that converts a baseband 
board signal into an RF signal converts the downlink data 
distributed by the baseband board into an RF signal. The 
storage module stores the manufacturing information about 
the RF module, such as the information about the hardware 
version; the control module reads and resolves the informa 
tion about the hardware version stored in the storage module, 
and determines the power supported by the power amplifier 
module. The power amplifier module amplifies the received 
signal, and transmits the signal to an antenna through the 
antenna linear device. The power module Supplies power to 
the power amplifier module, which outputs a fixed Voltage to 
the power amplifier module, and ensures that the power 
amplifier module amplifies the signal based on the power 
supported by the power amplifier module. 
0006 When the RF module is manufactured, the produc 
tion equipment writes the manufacturing information into the 
RF module. The information about the hardware version 
includes a byte indicating the power amplification capability 
of the module. The byte records the power supported by the 
RF module, for example, 20 W. When the RF module works, 
the control module of the RF module reads and resolves the 
byte to know the power amplification capability of the RF 
module. When the RF module transmits the signal, the maxi 
mum power is the maximum capability of power amplifica 
tion. 
0007. Therefore, the power amplification capability of the 
RF module depends on the manufacturing information, 
which needs to be written precisely by the production equip 
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ment. Once the power amplification capability Supported by 
the RF module is determined, the RF module can work with 
only the power amplifier module that Supports the maximum 
power. In the RF module, the voltage provided to the power 
amplifier module is a fixed value. If the power amplifier 
modules which support different powers are used, these 
power amplifier modules may be burnt due to overlarge input 
Voltages. In particular, if these power amplifier modules are 
improperly assembled during production, they are more 
likely to be burnt. 
0008 According to meet the requirements of different 
operators, the RF module of a base station needs to be sup 
ported by power amplifier modules with multiple powers. 
Therefore, the power amplifier modules with multiple powers 
needs to developed to meet the different application require 
ment. However, the power amplifier modules with multiple 
powers have different requirements on manufacturing, test 
ing, and processes. Too many different types and numbers of 
the power amplification products reduce the productivity, and 
increase burden on the development and maintenance. 

SUMMARY 

0009. Accordingly, an embodiment of the present inven 
tion provides a method for enabling a power amplifier to 
Support multiple powers, and an RF module capable of 
enabling a power amplifier to Support application require 
ments for different transmit powers. Another embodiment of 
the present invention also provides a test method for deter 
mining a corresponding relationship between a transmit 
power and a power amplifier Voltage. 
0010. The method for enabling a power amplifier to sup 
port multiple powers includes: receiving RF parameters 
delivered by a baseband board, and calculating a transmit 
power according to the RF parameters; determining a power 
amplifier Voltage according to the transmit power and a deter 
mined corresponding relationship between the transmit 
power and the power amplifier Voltage; and adjustinga Supply 
Voltage of the power amplifier according to the determined 
power amplifier Voltage, so as to adjust an output power of the 
power amplifier. 
0011. The RF module includes a conversion module that 
converts a baseband board signal into an RF signal, an 
antenna linear device, and a power amplifier module. The RF 
module further includes an adjustable power module, a stor 
age module, and a power control module. 
0012. The storage module stores the RF parameters deliv 
ered by the baseband board and the corresponding relation 
ship between the transmit power and the power amplifier 
Voltage. 
0013 The power control module calculates the transmit 
power according to the RF parameters stored in the storage 
module, determines the power amplifier Voltage according to 
the calculated transmit power and the corresponding relation 
ship between the transmit power and the power amplifier 
Voltage, and adjusts an output Voltage of the adjustable power 
module according to the determined power amplifier Voltage. 
0014. The test method includes: debugging the power 
amplifier module and the RF module to obtain a correspond 
ing relationship between transmit power and power amplifier 
Voltage; and performing a production equipment performs 
index test on the RF module according to the power amplifier 
Voltages corresponding to obtained different transmit powers 
after an aging treatment of the RF module. 
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0015. It is determined whether the index tests satisfy 
specifications, and the power amplifier Voltages correspond 
ing to the different transmit powers are adjusted according to 
results of the index tests, and the corresponding relationship 
between the transmit power and the power amplifier voltage is 
updated by the use of the adjusted power amplifier Voltages. 
0016. As disclosed by the above technical schemes, in the 
embodiments of the present invention, the corresponding 
relationship between the transmit power and the power ampli 
fier voltage is determined by the test method of the present 
invention. Then, the determined corresponding relationship is 
stored in the RF module. The power module is set to be an 
adjustable power module. The RF module calculates the 
transmit power according to the received RF parameters 
delivered by the baseband board, determines the power 
amplifier Voltage according to the calculated transmit power 
and the corresponding relationship between the transmit 
power and the power amplifier voltage stored in the RF mod 
ule, and adjusts the output power of the adjustable power 
module according to the determined power amplifier Voltage, 
So as to adjust the output power of the power amplifier mod 
ule, i.e., the transmit power of the RF module. Thus, the 
power amplifier can Support multiple powers. 

BRIEF DESCRIPTION OF THE DRAWING(S) 
0017 FIG. 1 is a flow chart for determining a correspond 
ing relationship between the transmit power and the power 
amplifier Voltage according to an embodiment of the present 
invention; 
0018 FIG. 2 is a structural view of an exemplary embodi 
ment of an RF module of the present invention; and 
0019 FIG. 3 is a flow chart of an exemplary embodiment 
of a method for enabling a power amplifier to Support mul 
tiple powers of the present invention. 

DETAILED DESCRIPTION 

0020. In order to make the objectives, technical schemes, 
and beneficial effects of the present invention more under 
standable, the present invention is described in more detail 
below by reference to the accompanying drawings and 
embodiments. 

0021. In an embodiment of the present invention, the cor 
responding relationship between the transmit power and the 
power amplifier Voltage is first determined, and then stored in 
the RF module, and the power module in the RF module is 
replaced by an adjustable power module. The RF module 
receives the RF parameters delivered by the baseband board, 
calculates the transmit power according to the received RF 
parameters, and determines the power amplifier Voltage 
according to the calculated transmit power and the corre 
sponding relationship between the transmit power and the 
power amplifier voltage stored in the RF module. The supply 
Voltage of the power amplifier is adjusted according to the 
determined Voltage, so as to adjust the output power of the 
power amplifier. 
0022. In this embodiment, the method of the RF module 
determining the power amplifier Voltage according to the 
calculated transmit power and the corresponding relationship 
between the transmit power and the power amplifier voltage 
stored in the RF module specifically includes: the RF module 
queries the list in which the corresponding relationship 
between the transmit power and the power amplifier voltage is 
stored and reads the power amplifier Voltage corresponding to 
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the calculated transmit power. If the query and reading Suc 
ceeds, the read power amplifier voltage is determined to be 
the power amplifier Voltage; and if the query and reading fails, 
the preset default value is determined to be the power ampli 
fier Voltage. 
0023 FIG. 1 is a flow chart for determining a correspond 
ing relationship between the transmit power and the power 
amplifier Voltage according to an embodiment of the present 
invention, which includes the following steps. 
0024 Step 101: Production equipment debugs the power 
amplifier module and the RF module under the configuration 
of the tested RF module, and the obtained corresponding 
relationship between RF power and standard operating volt 
age of the power amplifier is written into the storage module 
of the RF module, namely, the different RF powers and the 
standard operating Voltages of the power amplifier corre 
sponding to the RF powers are written into the storage module 
of the RF module. 
0025. For the convenience of use, a table of voltage param 
eters of the power amplifier can be generated, and the corre 
sponding relationship between the transmit power and the 
standard operating Voltage of the power amplifier obtained 
after debugging can be written into the table of Voltage 
parameters of the power amplifier. 
0026 Step 102: An aging treatment is performed on the 
RF module. 
0027 Step 103: The production equipment performs 
index tests on the RF module after the aging treatment under 
the standard operating Voltages, stored in the RF module, of 
the power amplifier corresponding to different transmit pow 
ers. The index tests include a spectrum index test and an 
efficiency index test. 
0028. In Step 104, the production equipment determines 
whether the spectrum index and the efficiency index tested 
under all the standard operating Voltages of the power ampli 
fier satisfy relevant specifications. If the two indexes satisfy 
the specifications, Step 105 is performed. If the spectrum 
index tested under Some standard operating Voltages of the 
power amplifier does not satisfy the specifications, Step 106 
is performed. If the efficiency index tested at some standard 
operating Voltages of the power amplifier does not satisfy the 
specifications, Step 107 is performed. 
0029 Step 105: The corresponding relationship between 
the RF power and the standard operating voltage of the power 
amplifier stored in the storage module of the RF module is 
kept unchanged. 
0030 Step 106: The production equipment finely adjusts 
the standard operating Voltages under which the tested spec 
trum index does not satisfy the specifications to lower values, 
until the spectrum index satisfies the specifications, and then 
Step 108 is performed. 
0031 Step 107: The production equipment finely adjusts 
the standard operating Voltages of the power amplifier under 
which the tested efficiency index does not satisfy the specifi 
cations to higher values, until the efficiency index satisfies the 
specifications. 
0032 Step 108: The production equipment updates the 
corresponding relationship between the transmit power and 
the power amplifier voltage stored in the RF module accord 
ing to the power amplifier Voltages obtained through the 
adjustment in Step 106 or 107. 
0033. In order to improve the production efficiency, the 
written and adjusted corresponding relationship between the 
RF power and the power amplifier voltage needs to be main 
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tained and updated periodically. The corresponding relation 
ship between the RF power and the power amplifier voltage of 
the RF modules produced in a batch has a data standard, 
which exhibits the trend of the corresponding relationship 
between the RF power and the power amplifier voltage. Nor 
mally, the corresponding relationship between the RF power 
and power amplifier voltage of the RF modules produced in a 
production batch is basically the same, and a batch lasts 
several months. Therefore, if the corresponding relationship 
between the RF power and the power amplifier voltage of the 
RF modules produced in the batch is updated in time, the RF 
modules produced later will need less adjustment, which 
improves the production efficiency. 
0034) For the convenience ofuse, a table of voltage param 
eters of the power amplifier can be generated, and the corre 
sponding relationship between the RF power and the power 
amplifier voltage can be written into the table of voltage 
parameters of the power amplifier. The table of voltage 
parameters of the power amplifier is maintained and updated 
periodically. 
0035 FIG. 2 is a structural view of a preferred embodi 
ment of the RF module that enables a power amplifier to 
Support multiple powers of the present invention. Referring to 
FIG. 2, the RF module includes a power control module 201, 
a power module 202, a power amplifier module 203, a con 
version module 204 that converts a basebandboard signal into 
an RF signal, and an antenna linear device 205. 
0036. The conversion module 204 that converts a base 
band signal into an RF signal is adapted to convert downlink 
data delivered by the baseband board into an RF signal. The 
antenna linear device 205 is adapted to transmit the RF signal 
amplified by the power amplifier module to the antenna. 
0037. The power module 202 is an adjustable power mod 

ule, and includes a power control portion 206, a power ampli 
fier power source 207, and a storage module 208. In this 
embodiment, the power control portion 206 can be an adjust 
able chip. 
0038. The storage module 208 is connected to the power 
control module 201 through a bus. The power control portion 
206 of the power module 202 is connected to the power 
control module 201 through the bus. The power amplifier 
power source 207 is connected to the power control portion 
206 through a power cable. The power amplifierpower source 
207 is connected to the power amplifier module 203, and 
supplies power to the power amplifier module 203. 
0039. The storage module 208 stores aparameter carrier n, 
a power level Ln per carrier, a switch value of the power 
saving mode, the table of Voltage parameters written into the 
RF module by the production equipment and information 
about the power module 202 including coefficients for calcu 
lating a Voltage control parameter, which are received by the 
RF module from the baseband board. 

0040. The power control portion 206 of the power module 
202 is adapted to set the Voltage control parameter output 
from the power control module 201 to the output voltage of 
the power amplifier power source 207. 
0041. The functions of the power control module 201 
include: 

0042. 1) obtaining the switch value of the power-saving 
mode from the storage module 208 to determine whether to 
enable the power-saving mode, that is, whether to select the 
power amplifier that supports multiple functions. The switch 
value of the power-saving mode is a hexadecimal Software 
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tag. Normally, the value 0 indicates that the power-saving 
mode is disabled, and the value 1 indicates that the power 
saving mode is enabled. 
0043. 2) determining whether it is necessary to calculate 
the transmit power based on the RF parameters stored in the 
storage module 208 according to the switch value of the 
power-saving mode obtained from the storage module 208, 
and determining the mode of reading the power amplifier 
Voltage in the table of Voltage parameters of the power ampli 
fier. If the reading Succeeds, the power amplifier Voltage, for 
example, Vout is set to the read voltage; otherwise, the power 
amplifier voltage Vout is set to the default value. 
0044 3) reading the values of the coefficients, the coeffi 
cients for calculating a Voltage control parameter Kand B, for 
calculating the Voltage control parameter from the storage 
module 208 of the power module. If the reading fails, the 
coefficients for calculating a Voltage control parameter Kand 
B are set to the default values. Then, the voltage control 
parameter is calculated with the formula Vc=KxVout+B 
based on the determined values of the coefficients for calcu 
lating a Voltage control parameter K and B. 
0045 4) outputting the obtained voltage control parameter 
to the power control portion 206, and set to be the output 
voltage of the power amplifier power source 207 through the 
power control portion 206, so as to control the output Voltage 
of the power control power source. 
0046. In this embodiment, the storage module 208 is dis 
posed in the power module 202. In actual applications, the 
storage module 208 may also be disposed outside the power 
module 202, or a part of the storage module 208 is disposed in 
the power module 202, and the other part is disposed outside 
the power module 202. 
0047 FIG. 3 is a flow chart of a preferred embodiment of 
a method for enabling a power amplifier to Support multiple 
powers of the present invention. Referring to FIG. 3, this 
method uses the method shown in FIG.1. The table of voltage 
parameters of the power amplifier in which the corresponding 
relationship between the RF power and the power amplifier 
voltage is written is stored in the storage module of the RF 
module in advance. The method includes the following steps. 
0048 Step 301: The RF module receives the RF param 
eters delivered by the baseband board, including the param 
eter carrier n, the power level Ln per carrier, and the switch 
value of the power-saving mode, and stores the parameters in 
the storage module thereof. 
0049 Step 302: The power control module obtains the 
Switch value of the power-saving mode from the storage 
module, and determines whether to enable the power-saving 
mode. 

0050. The switch value of the power-saving mode is a 
hexadecimal software tag delivered by the baseband board. 
Normally, the value 0 indicates that the power-saving mode is 
disabled, and the value 1 indicates that the power-saving 
mode is enabled. If the power-saving mode is disabled, Step 
307 is performed; otherwise, Step 303 is performed. 
0051 Step 303: The power control module calculates the 
transmit power according to the RF parameters stored in the 
storage module. In this embodiment, the RF parameters 
include the carrier number and the carrierpower level, and the 
process of calculating the transmit power is to calculate the 
transmit power level. 
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0052 Provided that the transmit power level is L., which 
can be calculated with the formula L=-100xlog(10 (L1/(- 
100))+ . . . +10 (Ln/(-100)). Here, the values of L1 to Ln 
range from 0 to 100. 
0053. The prerequisite for the transmit power level to rep 
resent the transmit power is that the power amplifier Voltages 
corresponding to the transmit power levels are stored during 
debugging, that is, the different transmit power levels and the 
corresponding power amplifier Voltages are stored in the table 
of Voltage parameters of the power amplifier. 
0054 Step 304: The power control module queries a cor 
responding power amplifier Voltage in the table of Voltage 
parameters of the power amplifier stored in the storage mod 
ule according to the obtained transmit power level. If the 
query succeeds, Step 305 is performed; otherwise, Step 306 is 
performed. 
0055 Step 305: The power control module sets the power 
amplifier Voltage Vout to the queried power amplifier Voltage. 
Then, Step 308 is performed. 
0056 Step 306: The power control module sets the power 
amplifier voltage Vout to the default value. Then, Step 308 is 
performed. 
0057 Step 307: The power control module reads the first 
power amplifier Voltage in the table of Voltage parameters of 
the power amplifier stored in the storage module, and sets the 
power amplifier voltage Vout to the value. 
0058 Steps 308 and 309, the power control module reads 
the values of the coefficients for calculating a Voltage control 
parameter K and B from the storage module. If the reading 
succeeds, Step 311 is performed; otherwise, Step 310 is per 
formed. 
0059 Step 310: The power control module sets the coef 
ficients for calculating a Voltage control parameter Kand B to 
the default values. 
0060. The storage module is normally an E2PROM, which 

is a physical component. The E2PROM may become invalid 
due to the limitation on reading/writing times, or may have an 
exception because the bus is busy, which result in the failure 
of the power control module reading the E2PROM. There 
fore, in order to ensure the continuity of the implementation 
process of the power control module, the default values of K 
and B are set in the power control module. When the power 
control module fails to read K and B, the default values are 
used in the calculation. 
0061 Step 311: The power control module calculates the 
voltage control parameter Vc based on the values of K and B 
determined in Steps 308 and 309, the power amplifier voltage 
Vout set in Step 305, 306, or 307, and the formula Vc=Kx 
Vout+B, and outputs the voltage control parameter Vc to the 
power control portion of the power module. 
0062 Step 312: The power control portion of the power 
module sets the value of the voltage control parameter Vc 
obtained in Step 311 to the output voltage of the power 
amplifier power source, so as to adjust the Voltage of the 
power amplifier power source. 
0063. After the voltage of the power amplifier power 
Source is adjusted, according to the formula Power-Input 
VoltagexInput current, in the situation that the input current of 
the power amplifier module remains unchanged, the power of 
the power amplifier module can be adjusted by adjusting the 
input voltage of the power amplifier module. 
0064. It is known from the above embodiments that the RF 
module and the power amplifier module are debugged, the 
corresponding relationship between the transmit power and 

Mar. 19, 2015 

the power amplifier Voltage is obtained after the aging treat 
ment and index tests, and the corresponding relationship is 
stored in the RF module. Meanwhile, the power control mod 
ule is disposed in the RF module, and the power module in the 
RF module is set to an adjustable power module, such that the 
RF module can adjust the Supply Voltage of the power ampli 
fier module according to the obtained transmit power and the 
stored power amplifier Voltages corresponding to different 
transmit powers. Further, the power amplifier can Support 
multiple powers. 
0065. In addition, the test method provided in an embodi 
ment of the present invention can update the corresponding 
relationship between the transmit power and the power ampli 
fier voltage stored in the RF module in real time if necessary. 
0066. In a word, the method and the RF provided in the 
embodiments of the present invention can enable a power 
amplifier to support multiple powers and satisfy the different 
application requirements by adjusting the output Voltage that 
the power module supplies to the power amplifier module 
according to the different application requirements. Thus, it is 
unnecessary to produce and maintain power amplifiers with 
different transmit powers. The power amplifier can be used 
more flexibly, the maintenance cost of the power amplifier is 
reduced, and the production and use of the power amplifier 
becomes easier. 
0067 Finally, it should be understood that the above 
embodiments are used to explain, but not to limit the techno 
logical Solution. In despite of describing the embodiments in 
detail, it should be understood that various modifications, 
changes or equivalent replacements could be made by an 
ordinary person skilled in the relevant field without departing 
from the spirit and scope of the technological Solution, which 
should be covered in the extent of the claims. 
What is claimed is: 
1. A method for enabling a power amplifier to Support 

multiple powers, comprising: 
receiving Radio Frequency (RF) parameters delivered by a 

baseband board, and calculating a transmit power 
according to the RF parameters; 

determining a power amplifier Voltage according to the 
transmit power and a determined corresponding rela 
tionship between a transmit power and a power amplifier 
Voltage; and 

adjustinga Supply Voltage of the power amplifier according 
to the determined power amplifier Voltage so as to adjust 
an output power of the power amplifier. 

2. The method according to claim 1, wherein the adjusting 
an output Voltage of an adjustable power module according to 
the determined power amplifier Voltage comprises: 

determining coefficients for calculating a Voltage control 
parameter, and calculating the Voltage control parameter 
according to the coefficients for calculating the Voltage 
control parameter and the power amplifier Voltage; and 

adjusting the output Voltage according to the Voltage con 
trol parameter. 

3. The method according to claim 1, wherein the method 
for determining the corresponding relationship between the 
transmit power and the power amplifier Voltage comprises: 

debugging a power amplifier module and an RF module, 
and storing the obtained corresponding relationship 
between the transmit power and the power amplifier 
voltage in the RF module: 

performing, by a production equipment, index tests on the 
RF module according to the power amplifier Voltages 
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corresponding to the obtained different transmit powers 
after an aging treatment of the RF module; and 

determining whether the index tests satisfy specifications, 
adjusting the power amplifier Voltages corresponding to 
the different transmit powers according to results of the 
index tests, and updating the corresponding relationship 
between the transmit power and the power amplifier 
voltage by the use of the adjusted power amplifier volt 
ageS. 

4. The method according to claim 2, wherein the method 
for determining the corresponding relationship between the 
transmit power and the power amplifier Voltage comprises: 

debugging a power amplifier module and an RF module, 
and storing the obtained corresponding relationship 
between the transmit power and the power amplifier 
voltage in the RF module: 

performing, by a production equipment, index tests on the 
RF module according to the power amplifier Voltages 
corresponding to the obtained different transmit powers 
after an aging treatment of the RF module; and 

determining whether the index tests satisfy specifications, 
adjusting the power amplifier Voltages corresponding to 
the different transmit powers according to results of the 
index tests, and updating the corresponding relationship 
between the transmit power and the power amplifier 
voltage by the use of the adjusted power amplifier volt 
ageS. 

5. The method according to claim3, wherein the index tests 
comprise a spectrum index test and an efficiency index test; 

the updating the corresponding relationship between the 
transmit power and the power amplifier Voltage by the 
use of the adjusted power amplifier Voltages comprises: 

keeping the power amplifier Voltage unchanged if the two 
index tests satisfy the specifications; 

adjusting, if the spectrum index test does not satisfy the 
specifications, finely the power amplifier Voltage to 
lower values until the spectrum index satisfies the speci 
fications and, 

adjusting, if the efficiency index test does not satisfy the 
specifications, finely the power amplifier Voltage to 
higher values until the efficiency index satisfies the 
specifications. 

6. The method according to claim 4, wherein the index tests 
comprise a spectrum index test and an efficiency index test; 

the updating the corresponding relationship between the 
transmit power and the power amplifier Voltage by the 
use of the adjusted power amplifier Voltages comprises: 

keeping the power amplifier Voltage unchanged if the two 
index tests satisfy the specifications; 

adjusting, if the spectrum index test does not satisfy the 
specifications, finely the power amplifier Voltage to 
lower values until the spectrum index satisfies the speci 
fications and, 

adjusting, if the efficiency index test does not satisfy the 
specifications, finely the power amplifier Voltage to 
higher values until the efficiency index satisfies the 
specifications. 

7. The method according to claim 1, wherein before calcu 
lating the transmit power according to the RF parameters, the 
method further comprises determining whether to enable a 
power-saving mode; if the power-saving mode is enabled, 
calculating the transmit power according to the RF param 
eters; 
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if the power-saving mode is disabled, reading a first power 
amplifier Voltage from the corresponding relationship 
between the transmit power and the power amplifier 
Voltage. 

8. The method according to claim 1, wherein the calculat 
ing the transmit power according to the RF parameters com 
prises calculating a transmit power level according to a stored 
carrier number and carrier power level; and 

the carrier number and the carrier power level are the RF 
parameters delivered by the baseband board. 

9. The method according to claim 1, wherein the determin 
ing the power amplifier Voltage according to the transmit 
power and the obtained corresponding relationship between 
the transmit power and the power amplifier Voltage com 
prises: 

querying and reading the power amplifier Voltage corre 
sponding to the transmit power from a list storing the 
corresponding relationship between the transmit power 
and the power amplifier Voltage; if the query and reading 
Succeed, determining the read power amplifier Voltage 
to be the power amplifier Voltage; if the query and read 
ing fail, determining a preset default value to be the 
power amplifier Voltage. 

10. The method according to claim 2, wherein the deter 
mining the coefficients for calculating the Voltage control 
parameter comprises reading the coefficients for calculating 
the Voltage control parameter from the power module, and if 
the reading fails, setting the coefficients for calculating the 
voltage control parameter to default values. 

11. An Radio Frequency (RF) module, comprising a con 
version module that converts a baseband board signal into an 
RF signal, an antenna linear device, and a power amplifier 
module, the RF module further comprising: 

an adjustable power module; 
a storage module, adapted to store RF parameters delivered 
by a baseband board and a corresponding relationship 
between a transmit power and a power amplifier Voltage; 

a power control module, adapted to calculate a transmit 
power according to the RF parameters stored in the 
storage module, determine the power amplifier Voltage 
according to the transmit power and the corresponding 
relationship between the transmit power and the power 
amplifier Voltage, and adjust an output Voltage of the 
adjustable power module according to the determined 
power amplifier Voltage. 

12. The RF module according to claim 11, wherein the 
storage module is further adapted to store a Switch value of a 
power-saving mode; 

the power control module is further adapted to determine 
whether to enable the power-saving mode according to 
the Switch value of the power-saving mode. 

13. The RF module according to claim 11, wherein the 
power module comprises: 

a power amplifier power source, adapted to Supply power 
to the power amplifier module: 

a power control portion, adapted to set an output Voltage of 
the power amplifier power source according to a Voltage 
control parameter determined by the power control 
module. 

14. The RF module according to claim 12, wherein the 
power module comprises: 

a power amplifier power source, adapted to Supply power 
to the power amplifier module: 
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a power control portion, adapted to set an output Voltage of 
the power amplifier power source according to a Voltage 
control parameter determined by the power control 
module. 

15. The RF module according to claim 13, wherein the 
power control portion is an adjustable chip connected to the 
power amplifier power source through a power cable and 
connected to the power control module through a bus. 

16. The RF module according to claim 14, wherein the 
power control portion is an adjustable chip connected to the 
power amplifier power source through a power cable and 
connected to the power control module through a bus. 

17. The RF module according to claim 11, wherein the 
storage module is disposed in the power module, or is dis 
posed outside the power module, or a part of the storage 
module is disposed in the power module and the other part of 
the storage module is disposed outside the power module: 

the storage module is connected to the power control mod 
ule through the bus. 

18. The RF module according to claim 12, wherein the 
storage module is disposed in the power module, or is dis 
posed outside the power module, or a part of the storage 
module is disposed in the power module and the other part of 
the storage module is disposed outside the power module: 

the storage module is connected to the power control mod 
ule through the bus. 

19. A method for determining a corresponding relationship 
between a transmit power and a power amplifier Voltage, 
comprising: 
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debugging a power amplifier module and an RF module to 
obtain the corresponding relationship between the trans 
mit power and the power amplifier Voltage; 

performing, by a production equipment, index tests on the 
RF module according to the power amplifier Voltages 
corresponding to obtained different transmit powers 
after an aging treatment of the RF module: 

determining whether the index tests satisfy specifications, 
adjusting the power amplifier Voltages corresponding to 
the different transmit powers according to results of the 
index tests, and updating the corresponding relationship 
between the transmit power and the power amplifier 
voltage by the use of the adjusted power amplifier volt 
ageS. 

20. The method according to claim 19, wherein the index 
tests comprise a spectrum index test and an efficiency index 
test, 

the updating the corresponding relationship between the 
transmit power and the power amplifier Voltage by the 
use of the adjusted power amplifier Voltages comprises: 

keeping the power amplifier Voltage unchanged if the two 
index tests satisfy the specifications; 

adjusting finely the power amplifier Voltage to lower values 
until the spectrum index satisfies the specifications if the 
spectrum index test does not satisfy the specifications; 
adjusting finely the power amplifier Voltage to higher 
values until the efficiency index satisfies the specifica 
tions if the efficiency index test does not satisfy the 
specifications. 


