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ETHERNET PORT SPEED CONTROL 
METHOD AND DEVICE 

FIELD OF THE INVENTION 

0001. The implementations of the present invention gen 
erally relate to local area network techniques and, more par 
ticularly, to a method and device for controlling speed of an 
Ethernet port. 

BACKGROUND OF THE INVENTION 

0002 Ethernet is a most popular local area networking 
technique in current applications. Nowadays, it replaces the 
other local area networks, such as Token Ring, FDDI and 
ARCNET, to a great extent. The 100M Ethernet has devel 
oped at a great pace since the end of last century, and gigabit 
Ethernet or even 10 Gigabit Ethernet appear and are widely 
used all over the world under the introduction by International 
Organizations and leading companies. 
0003 Greenhouse effectare now attracting more and more 
attentions. Saving power and reducing the carbon dioxide 
release to earth atmosphere are very challenging jobs for 
human being around the world. To do that, green IT is 
required for all new communication and office devices, 
including Ethernet. It becomes more and more critical in 
Ethernet system and product design. At the same time, com 
munications are desired to be faster and faster. High data rate 
definitely needs more power, which conflicts with the power 
saving concept. Accordingly, there is a problem to be solved 
immediately to trade offbetween high speed communication 
and power saving in Ethernet. 
0004. In general, there are three solutions for this problem. 
The first one is to use low consumption ICS in product design. 
The second one is to provide each function block with one 
independently controlled power Supply. The power Supply is 
cut off when the respective function block is disabled. These 
two solutions need expensive special chips to improve the 
architecture of the system which will result in high cost. 
Furthermore, the usage of such chips has the risk of out of 
stock at the chip supplier due to low sales volume. The third 
one is to use lowed clock speed when the function is in idle 
status. Though the third one does not need to update the 
architecture of the system, lowering clock speed will Surely 
affect the whole performance of the system. Moreover, the 
energy saved totally is limited and it is difficult to estimate 
how much energy has been saved. And, lowering clock speed 
introduces complexity in the actual software development. 
Therefore, there is a need for a power saving solution that is 
easy to implement and cost little. 
0005. On the other hand, current most Ethernet devices 
needn't operate in full speed state all the time, for example, 
PCs and IP phones. When there is no a large amount of data to 
be sent, the Ethernet port can be setto a low speed so as to save 
power. In our current NOE IP phone, one Gigabit Ethernet 
port will cost 390 mW power more than Fast Ethernet port. 
0006. The Ethernet port that is used in current applications 
has a fixed link speed. 
0007. Therefore, one solution is needed which controls the 
speed of the Ethernet ports according to the actual scenario of 
the Ethernet. 

SUMMARY OF THE INVENTION 

0008 To this end, a speed control method and device for 
Ethernet port is provided. 
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0009. According to an aspect of the present invention, a 
speed control method is provided for controlling a link speed 
of a first Ethernet port. The method comprises steps of detect 
ing the amount of data to be sent via the first Ethernet port, and 
controlling the link speed of the first Ethernet port based on 
the detected amount of data. 
0010 Preferably, controlling the link speed of the first 
Ethernet port based on the detected amount of data further 
comprises steps of comparing the detected amount of data 
with a predefined threshold, and setting the link speed level of 
the first Ethernet port based on the comparison. 
0011 Preferably, the predefined threshold comprises a 
plurality of different predefined thresholds, and the link speed 
level comprises a plurality of different link speed levels. 
0012 Preferably, when the predefined threshold com 
prises a first predefined threshold and a second predefined 
threshold, the first predefined threshold being lower than the 
second predefined threshold, and the link speed level com 
prises a first link speed level, a second link speed level and a 
third link speed level, link speeds corresponding to the first, 
second and third link speed levels increasing one by one, 
setting the link speed level of the first Ethernet port based on 
the comparison comprises steps of using the first link speed 
level for the first Ethernet port if the detected amount of data 
is not larger than the first predefined threshold, using the 
second link speed level for the first Ethernet port if the 
detected amount of data is larger than the first predefined 
threshold and lower than the second predefined threshold, and 
using the third link speed level for the first Ethernet port if the 
detected amount of data is not lower than the second pre 
defined threshold. 
0013 Preferably, data link speed of a second Ethernet port 
connected to the first Ethernet port adaptively varies as the 
data link speed of the first Ethernet port changes. 
0014. According to another aspect of the present inven 
tion, a speed control device is provided for controlling a link 
speed of a first Ethernet port. The speed control device com 
prises a detection unit for detecting the amount of data to be 
sent via the first Ethernet port, and a control unit for control 
ling the link speed of the first Ethernet port based on the 
detected amount of data. 
00.15 Preferably, the control unit comprises a comparison 
unit for comparing the detected amount of data with a pre 
defined threshold, and a setting unit for setting the link speed 
level of the first Ethernet port based on the comparison. 
(0016 Preferably, the first Ethernet port is included in the 
speed control device. 
0017. According to the solutions as above, the present 
invention may set the Ethernet port to a lower speed when 
there is no large amount of data to be sent, and thus imple 
ments power saving without changes to the infrastructure of 
the Ethernet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018. The above and other objects, features and advan 
tages of the present invention will be clearer from the follow 
ing detailed description about the preferred embodiments of 
the present invention taken in conjunction with the accompa 
nied drawings, in which: 
0019 FIG. 1 shows a topology of an Ethernet according to 
an embodiment of the present invention; 
0020 FIG. 2 shows a diagram block of an IP phone 
according to an embodiment of the present invention; and 
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0021 FIG.3 shows a flow chatofa method for an IP phone 
controlling a link speed of its Ethernet port according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0022. The present invention will be now described accord 
ing to its preferred embodiments by referring to the Figures of 
the enclosed drawings. The detailed and functions that are not 
essential to the present invention are omitted so as to not 
obscure understanding of the present invention. 
0023 FIG. 1 shows a topology of an Ethernet according to 
an embodiment of the present invention, including a Private 
Branch Exchange (PBX), an Ethernet switch, a plurality of IP 
phones, and a plurality of Personal Computers (PCs). What 
shall be noted is that two types of terminals, i.e., IP phones 
and PCs, are shown in FIG.1. It can be recognized by those 
skilled in the art that the present invention is applicable in 
other cases where there is only one type of terminal (i.e., only 
the IP phones or the PCs exist) or there are many types of 
terminals. Additionally, what shall be noted is that a plurality 
of IP phones and a plurality of PCs are shown in FIG.1. It can 
be recognized by those skilled in the art that the present 
invention is applicable in other cases where there exist only 
one IP phone and one PC. 
0024. As shown in FIG. 1, there are six Ethernet ports, one 
on the PBX, two on the Ethernet switch directed to the PBX 
and the IP phone respectively, two on the IP phone directed to 
the Ethernet switch and the PC respectively, and the last one 
on the PC. If all the six Ethernet ports are set to Fast mode 
from Gigabit mode, power of 390 mW*6=2340 mW will be 
saved totally. 
0025 However, lowering the link speed of Ethernet portat 
the Switch may introduce higher development cost in real 
applications, and may affect performance of other operation 
while not necessarily resulting in power saving. Meanwhile, 
lowering the link speed of Ethernet port at the terminal facili 
tates simplicity of program design of the system. In view of 
this, the present invention aims at lowering the link speed of 
Ethernet port at the terminal (i.e., the IP phone or the PC). 
0026 FIG. 2 shows a diagram block of an IP phone 
according to an embodiment of the present invention, which 
is applicable in the Ethernet as shown in FIG. 1. 
0027. As shown in FIG. 2, the IP phone 20 comprises an 
Ethernet port 201, a detection unit 203 and a control unit 205. 
The Ethernet port 201 communicates with an Ethernet switch 
or other terminals. The detection unit 203 detects the amount 
of data to be sent via the Ethernet port 201. The control unit 
205 controls the link speed of the Ethernet port 201 based on 
the amount of data detected by the detection unit 203. In 
particular, the control unit 205 comprises a comparison unit 
207 and a setting unit 209. The comparison unit 207 compares 
the amount of data detected by the detection unit 203 with a 
predefined threshold. Here, the predefined threshold may be a 
default value set in advance, or set in real-time by the user 
according to actual communication conditions. The setting 
unit 209 sets the link speed of the Ethernet port 201 according 
to the comparison results of the comparison unit 207. 
0028. What shall be noted is that FIG. 2 only shows the 
diagram block of an IP phone. It may be recognized by those 
skilled in the art that the diagram block as shown in FIG. 2 
may be also applied to other terminals such as PC. In other 
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words, the diagram block as shown in FIG. 2 is applicable to 
the IP phones and PCs in the scenario shown in FIG. 1 and 
other terminals. 
0029 FIG. 3 shows a flow chat of a method for the IP 
phone 20 as shown in FIG. 2 controlling a link speed of its 
own Ethernet port. The steps of FIG. 3 are described in 
detailed in conjunction with FIG. 2. 
0030. Firstly, the detection unit 203 detects the amount of 
data to be sent via the Ethernet port 201 by the IP phone 20 at 
step S301. 
0031. In the next, the comparison unit 207 compares the 
amount of data detected at step S301 with a predefined thresh 
old at step S303. What shall be noted is, the predefined thresh 
old here may be a default value set in advance in the system, 
or set in real-time by the user according to actual communi 
cation conditions. 
0032. What shall be further explained is that the pre 
defined threshold here may includes just one or several, this 
dependents on link speed modes that the Ethernet port is 
capable of Supporting. For example, with regard to an Ether 
net port that can support 10/100/1000 Mbps link speeds, two 
different predefined thresholds A1 and A2 are needed. In such 
a case, the comparison unit 207 compares the amount of data 
detected by the detection unit 203 with the thresholds A1 and 
A2, respectively. 
0033. Next, at step S305, the setting unit 209 sets the link 
speed of the Ethernet port 201 based on the comparison result 
obtained at step S305. 
0034 Still take the above Ethernet port that can support 
10/100/1000 Mbps link speeds as an example. Assume A1 is 
lower than A2. The setting unit 209 sets the link speed of the 
Ethernet port 201 to 10 Mbps if the detected amount of data is 
not larger than A1. The setting unit 209 sets the link speed of 
the Ethernet port 201 to 100 Mbps if the detected amount of 
data is larger than A1 while lower than A2. The setting unit 
209 sets the link speed of the Ethernet port 201 to 1000Mbps 
if the detected amount of data is not lower than A2. 
0035. Nowadays, most Ethernet devices in market are 
capable of adaptively adjusting their own link speeds accord 
ing to the link speeds of a device to which they are connected. 
Here, still take the above Ethernet port that can support 
10/100/1000 Mbps link speeds as an example. Such an Eth 
ernet port can adaptively adjust its own link speeds as shown 
in table 1 below: 

TABLE 1 

Link speed of a Adjusted Link speed of a Local 
Remote Device Ethernet Port 

10 Mbps 10 Mbps 
100 Mbps 100 Mbps 

1000 Mbps 1000 Mbps 

0036. In view of this, on the basis of the Ethernet port 
speed control Solution according to the embodiments of the 
present invention, the present invention controls the link 
speed of a local Ethernet port based on the amount of data to 
be sent via the local Ethernet port, and a link speed of a remote 
Ethernet port connected to the local Ethernet port is adap 
tively adjusted, thereby at least power consumed in two Eth 
ernet ports can be saved. 
0037. In the topology as shown in FIG. 1, if the IP phone 
20 of FIG. 2 sets a link speed of the Ethernet port based on the 
amount of data to be sent via the Ethernet port 201, the 
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Ethernet port of the Ethernet switch or that of the PC that are 
connected to the IP phone will have their link speeds adjusted 
to be consistent with the link speed of the Ethernet port 201. 
0038. In this way, the IP phone appropriately decreases the 
link speeds of two Ethernet ports when the amount of data to 
be sent via the Ethernet port 201 is low. Accordingly, two 
Ethernet ports that are connected to these two Ethernet ports 
(i.e., the Ethernet port on the PC and that on the Ethernet 
switch directed to the IP phone) adaptively decrease their link 
speeds. Therefore, power on four Ethernet ports can be saved 
without changes to the infrastructure of the Ethernet. 
0039 Here, we use an NOEEE terminal to calculate how 
much energy can be saved. Usually, the effective communi 
cation time of each terminal will not be more than 8 hours 
each day, so it can be set to low link speed for 16 hours. One 
terminal can save energy of 16 h().78W=0.01248 KWh one 
day; in one year, it can save energy of 0.01248*365-4.5552 
KWh. If ALU sells 500,000 EE units, it can help save energy 
of 4.5552*500,000–2277.6KKWh, corresponding to 911.04 
tons of standard coal (0.4 kg standard coal corresponds to 1 
KWh electrical power). 
0040 What shall be noted is that the present invention also 
may control the link speeds of the Ethernet ports at the ter 
minals (such as IP phones and PCs) in the Ethernet switch 
shown in FIG. 1. A program for an Ethernet switch can be 
implemented which can force the Ethernet port to operate at 
a certain speed by setting the PHY register in the similar 
manner as the terminal. The detailed description is omitted 
for simplicity. 
0041) The above description and figures only illustrate the 
principle of the present invention. It can be recognized that 
different structures can be proposed by those skilled in the art 
though these structures are not explicitly described or shown 
here, which embody the principle of the present invention and 
thus shall be included within the spirit and scope of the 
present invention. Furthermore, all the examples mentioned 
here are only for the purpose of teaching to assist the reader to 
understand the principle of the present invention and the 
contribution of the inventor, and shall in no way be considered 
as limitation to the special examples and conditions. More 
over, the statement and its special example of the principle, 
aspect and embodiments of the present invention shall com 
prise the equivalents thereof. 
0042. Although the embodiments of the present invention 
have been described herein with reference to the above 
description, it is to be understood by those skilled in the art 
that various modifications or local substitutions within the 
scope of the present invention fall into the scope defined by 
the attached claims. Therefore, the present invention should 
only be defined by the claims. 
What is claimed is: 
1. A speed control method for controlling a link speed of a 

first Ethernet port, comprising steps of: 
detecting the amount of data to be sent via the first Ethernet 

port, and 
controlling the link speed of the first Ethernet port based on 

the detected amount of data. 
2. The method according to claim 1, wherein controlling 

the link speed of the first Ethernet port based on the detected 
amount of data further comprises steps of: 

comparing the detected amount of data with a predefined 
threshold, and 

setting the link speed level of the first Ethernet port based 
on the comparison. 
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3. The method according to claim 2, wherein the predefined 
threshold comprises a plurality of different predefined thresh 
olds and the link speed level comprises a plurality of different 
link speed levels. 

4. The method according to claim 2, wherein the predefined 
threshold comprises a first predefined threshold and a second 
predefined threshold, the first predefined threshold being 
lower than the second predefined threshold, and wherein the 
link speed level comprises a first link speed level, a second 
link speed level and a third link speed level, link speeds 
corresponding to the first, second and third link speed levels 
increasing one by one. 

5. The method according to claim 4, wherein setting the 
link speed level of the first Ethernet port based on the com 
parison comprises steps of: 

using the first link speed level for the first Ethernet port if 
the detected amount of data is not larger than the first 
predefined threshold, 

using the second link speed level for the first Ethernet port 
if the detected amount of data is larger than the first 
predefined threshold and lower than the second pre 
defined threshold, and 

using the third link speed level for the first Ethernet port if 
the detected amount of data is not lower than the second 
predefined threshold. 

6. The method according to claim 1, wherein data link 
speed of a second Ethernet port connected to the first Ethernet 
port adaptively varies as the data link speed of the first Eth 
ernet port changes. 

7. A speed control device for controlling a link speed of a 
first Ethernet port, comprising: 

a detection unit for detecting the amount of data to be sent 
via the first Ethernet port, and 

a control unit for controlling the link speed of the first 
Ethernet port based on the detected amount of data. 

8. The device according to claim 7, wherein the control unit 
comprises: 

a comparison unit for comparing the detected amount of 
data with a predefined threshold, and 

a setting unit for setting the link speed level of the first 
Ethernet port based on the comparison. 

9. The device according to claim 8, wherein the predefined 
threshold comprises a plurality of different predefined thresh 
olds and the link speed level comprises a plurality of different 
link speed levels. 

10. The device according to claim 8, wherein the pre 
defined threshold comprises a first predefined threshold and a 
second predefined threshold, the first predefined threshold 
being lower than the second predefined threshold, and 
wherein the link speed level comprises a first link speed level, 
a second link speed level and a third link speed level, link 
speeds corresponding to the first, second and third link speed 
levels increasing one by one. 

11. The device according to claim 10, wherein the setting 
unit is configured to: 

use the first link speed level for the first Ethernet port if the 
detected amount of data is not larger than the first pre 
defined threshold, 

use the second link speed level for the first Ethernet port if 
the detected amount of data is larger than the first pre 
defined threshold and lower than the second predefined 
threshold, and 

use the third link speed level for the first Ethernet port if the 
detected amount of data is not lower than the second 
predefined threshold. 
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12. The device according to claim 7, wherein data link 13. The device according to claim 7, wherein the first 
speed of a second Ethernet port connected to the first Ethernet Ethernet port is included in the device. 
port adaptively varies as the data link speed of the first Eth 
ernet port changes. ck 


