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(57) ABSTRACT 
An intermediate electronic device, arranged to be coupled to 
a host system and an electronic device. The intermediate 
electronic device includes: a controller, enabled by an enable 
signal to process the data transmission between the host 
system and the electronic device; and a power transmission 
unit disposed between the host system and the electronic 
device. The power transmission units detect whether the 
power transmission unit is coupled to the host system or an 
external power source. When the power transmission unit 
detects that the power transmission unit is coupled to the 
host system, but not coupled to the external power source, 
the power transmission unit informs the host system to raise 
the voltage output to the intermediate electronic device to 
Supply power to the electronic device, and outputs the enable 
signal. 
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1. 

INTERMEDIATE ELECTRONIC DEVICE, 
METHOD FOR OPERATING THE 

INTERMEDIATE ELECTRONIC DEVICE 
AND ELECTRONIC SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority of Taiwan Patent Appli 
cation No. 102144544, filed on Dec. 5, 2013, the entirety of 
which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates to an intermediate electronic 

device, and in particular to an intermediate electronic device 
that uses a power transmission unit. 

Description of the Related Art 
Typically, there are two types of electric power transmis 

sion regulations for Universal Serial Bus (USB): USB 2.0 
and USB 3.0. Under the electric power transmission regu 
lation of USB 2.0, the maximum current value is 500 mA 
and the maximum voltage value is 5 V, which are transmitted 
by USB power (V). The electric power transmission 
regulation of USB 2.0 allows a maximum power transmis 
sion of 2.5 Watt. Likewise, under the electric power trans 
mission regulation of USB 3.0, the maximum current value 
is 900 mA and the maximum voltage value is 5 V, which are 
transmitted by USB power (V). The electric power trans 
mission regulation of USB 3.0 allows a maximum power 
transmission of 4.5 Watt. 

Recently, Universal Serial Bus (USB) is widely used, so 
a new USB Power Delivery specification is proposed. The 
new USB Power Delivery specification has a plurality of 
crucial features. Firstly, the maximum current value is 
increased to 5A and the maximum Voltage value is increased 
to 20 V, which are transmitted by USB power (V). That 
is to say, the new USB Power Delivery method allows a 
maximum power transmission of 100 Watt, so the charging 
time is drastically decreased. Secondly, under the conven 
tional electric power transmission regulations, power Supply 
is one-way (unidirectional). For example, the electric power 
is transmitted from the host system to the electronic device. 
However, the new USB Power Delivery specification 
defines a Switchable electric power transmitting direction. 
For example, while the electronic device is able to receive 
electric power from the external power source, the electronic 
device is able to supply electric power of the external power 
source to the host system. Thirdly, electronic devices that 
have adopted the new USB Power Delivery specification are 
compatible with electronic devices that have adopted the 
conventional electric power transmission regulations (for 
example, electronic devices that have adopted USB 2.0 and 
USB 3.0). 

The conventional chip controller of an electronic device 
has one pin, arranged to connect to a USB power line to 
detect whether the electronic device is connected to host 
system or not. When the USB power line is connected to the 
host system, the voltage of USB power acts as a detection 
signal (VBus DET) and then is transmitted to the chip 
controller via the pin. When the chip controller detects that 
the electronic device is connected to the host system, the 
chip controller sequentially starts to work. In other word, the 
Voltage of USB power can be regarded as an enable signal 
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2 
to enable the chip controller of the electronic device. The 
enable signal represents the detection signal of USB power 
herein and hereafter. 

Under the conventional electric power transmission regu 
lations, the voltage of USB power is only 5V, so the USB 
power can act as the enable signal directly and is directly 
transmitted to the chip controller of the electronic device 
without making the chip controller break down or burn out. 
However, under the new USB Power Delivery specification, 
the maximum voltage is 20 V, which is transmitted by USB 
power (V). The chip controller of the electronic device 
may be damaged or burn out when USB power with 20 V 
directly acts as the enable signal and is directly transmitted 
to the chip controller. 

Therefore, there is a need to present a new electronic 
device. Such that the new electronic device can work nor 
mally under the high voltage provided by USB power (V) 
without making the chip controller of the electronic device 
break down or burn out. 

BRIEF SUMMARY OF THE INVENTION 

A detailed description is given in the following embodi 
ments with reference to the accompanying drawings. 

In view of this, the present invention proposes an inter 
mediate electronic device. The intermediate electronic 
device can work normally under the high Voltage provided 
by USB power (V) without making the chip controller of 
the intermediate electronic device break down or burn out, 
and therefore charging time is decreased. Moreover, the 
intermediate electronic device can further switch direction 
of power transmission, such that the external power source, 
Such as wall adaptor or DC Jack, can provide electric power 
to the host system via the intermediate electronic device. 
The present invention proposes an intermediate electronic 

device, arranged to be coupled to a host system and an 
electronic device. The intermediate electronic device com 
prises a controller and a power transmission unit. The 
controller is enabled by an enable signal to process the data 
transmission between the host system and the electronic 
device. The power transmission unit is disposed between the 
host system and the electronic device to detect whether the 
power transmission unit is coupled to the host system or an 
external power source. When the power transmission unit 
detects that the power transmission unit is coupled to the 
host system, but not coupled to the external power source, 
the power transmission unit informs the host system to raise 
the voltage output to the intermediate electronic device to 
Supply power to the electronic device, and outputs the enable 
signal. 
The behavior of the above intermediate electronic device 

is a method for operating the intermediate electronic device, 
which is proposed by another embodiment of the present 
invention. The intermediate electronic device is arranged to 
be coupled to a host system and an electronic device. The 
method for operating the intermediate electronic device 
comprises detecting the connection status between the inter 
mediate electronic device and the host system, and between 
the intermediate electronic device and an external power 
Source: informing the host system to raise the Voltage output 
to the intermediate electronic device to supply power to the 
electronic device when the intermediate electronic device is 
coupled to the host system, but not coupled to the external 
power source; and outputting an enable signal to enable a 
controller of the intermediate electronic device. 

Another embodiment of the present invention further 
proposes an electronic system. The electronic system com 
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prises a host system and an intermediate electronic device. 
The intermediate electronic device is arranged to couple the 
host system to an electronic device. The intermediate elec 
tronic device further comprises a controller and a power 
transmission unit. The controller is enabled by an enable 
signal to process the data transmission between the host 
system and the electronic device. The power transmission 
unit is disposed between the host system and the electronic 
device to detect whether the power transmission unit is 
coupled to the host system or an external power source: 
when the power transmission unit detects that the power 
transmission unit is coupled to the host system, but not 
coupled to the external power source, the power transmis 
sion unit informs the host system to raise the Voltage output 
to the intermediate electronic device to supply power to the 
electronic device, and outputs the enable signal. 
The chip controller of the aforementioned intermediate 

electronic device receives the enable signal transmitted by 
the power transmission unit, rather than directly receiving 
the high voltage of USB power. Therefore, this method can 
prevent the chip controller from burning out or breaking 
down. Moreover, the intermediate electronic device is fur 
ther used to supply electric power from the external power 
Source to the host system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by 
reading the Subsequent detailed description and examples 
with references made to the accompanying drawings, 
wherein: 

FIG. 1A is a diagram illustrating a conventional 2.5-inch 
SATA HD which receives the enable signal with the voltage 
level of 5V, under Self-Power mode: 

FIG. 1B is a diagram illustrating a conventional 2.5-inch 
SATA HD which receives the enable signal with the voltage 
level of 5V, under Bus-Power mode: 

FIG. 1C is a diagram illustrating a conventional 3.5-inch 
SATA HD which receives the enable signal with the voltage 
level of 5V, under Self-Power mode: 

FIG. 2 is a diagram illustrating a 3.5-inch data storage 
device, according to an embodiment of the present inven 
tion; 

FIG. 3 is a diagram illustrating a conventional Universal 
Serial Bus Hub (USB Hub): 

FIG. 4A is a diagram illustrating a conventional USB Hub 
which receives the enable signal with the voltage level of 5V. 
under Self-Power mode: 

FIG. 4B is a diagram illustrating a conventional USB Hub 
which receives the enable signal with the voltage level of 5V. 
under Bus-Power mode: 

FIG. 4C is a conceptual diagram illustrating a conven 
tional USB Hub which uses a new USB Power Delivery 
specification in Self-Power mode: 

FIG. 5 is a diagram illustrating a Universal Serial Bus 
Hub (USB Hub) coupled to a host system 500a, according 
to an embodiment of the present invention; 

FIG. 6 is a diagram illustrating an intermediate electronic 
device coupled to a host system 500a and an external power 
source 500b, according to an embodiment of the present 
invention; 

FIG. 7 is a block flow chart illustrating the operation of 
the intermediate electronic device of FIG. 6; 

FIG. 8 is a block flow chart illustrating the operation of 
the intermediate electronic device of FIG. 6; 
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4 
FIG. 9 is a diagram illustrating the intermediate electronic 

device of FIG. 6 acting as a Universal Serial Bus Hub (USB 
Hub): 

FIG. 10 is a diagram illustrating the internal circuit 
structure of the power transmission unit PD1 of FIG. 6, 
according to an embodiment of the present invention; 

FIG. 11 is a diagram illustrating the internal circuit 
structure of the second power transmission unit of FIG. 6 
and illustrating the connection between the components in 
the intermediate electronic device, according to an embodi 
ment of the present invention; and 

FIG. 12 is a diagram illustrating an electronic system 
coupled to the external power source 500b, according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The following description is of a mode for carrying out 
the invention with the reference of figures. This description 
is made for the purpose of illustrating the general principles 
of the invention and should not be taken in a limiting sense. 
The scope of the invention is best determined by reference 
to the appended claims. Wherever possible, the same refer 
ence numbers are used in the drawings and the descriptions 
to refer to the same or like parts. 
Data Storage Device 
By referring to FIGS. 1A, 1B and 1C, the limitations and 

the problems encountered by conventional data storage 
devices can be well understood. Then, FIG. 2 presents the 
disclosure of the present invention, and it can be realized 
how the present invention overcomes the problems encoun 
tered by the conventional data storage device. 

FIGS. 1A-1C illustrate a conventional data storage device 
as described herein. Herein, the data storage device acts as 
SATA (Serial Advanced Technology Attachment) hard disk 
device. FIG. 1A is a diagram illustrating a conventional 
2.5-inch SATA HD which receives the enable signal with a 
voltage level of 5 V, under Self-Power mode: FIG. 1B is a 
diagram illustrating a conventional 2.5-inch SATA HD 
which receives the enable signal with a voltage level of 5 V. 
under Bus-Power mode: FIG. 1C is a diagram illustrating a 
conventional 3.5-inch SATA HD which receives the enable 
signal with a voltage level of 5 V, under Self-Power mode. 
The Self-Power mode means that the data storage device 10 
is powered by an external power source 500b; in contrast, 
Bus-Power mode means that the data storage device 10 is 
powered by the voltage of USB power of a host system 
500. 

In FIG. 1A, the data storage device 10 may couple to the 
host system 500a and the external power source 500b via the 
USB interface (not shown) and power interface (not shown), 
respectively. The host system 500a may supply the enable 
signal with the voltage level of 5 V to the data storage device 
10 via the Vbus pin of the aforementioned USB interface. 
The external power source 500b supplies the working volt 
age to a SATA Bridge 12 and a 2.5-inch SATA Hard Disk 
(SATA HD) 14 inside the data storage device 10. When the 
SATA Bridge 12 receives the enable signal from the host 
system 500a and the working voltage from the external 
power source 500b, accordingly determining that the data 
storage device 10 is connected to the host system 500a. 
Then, the SATA Bridge 12 performs protocol transmission 
between USB transmission protocol and SATA transmission 
protocol, such that the host system 500a may access data 
from the SATA HD 14. Under the conventional power 
transmission regulations, such as the power transmission 
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regulation of USB 2.0 or USB 3.0, the voltage level on the 
Vbus pin of the USB interface is regulated at 5 V and the 
working voltage of the 2.5-inch SATA HD is commonly 5V. 
The aforementioned power interface can be a DC Jack or a 
wall adaptor, for example. 
As seen in FIG. 1B, the difference from FIG. 1A is that the 

data storage device 10 of FIG. 1B can receive a voltage level 
of 5 V from the host system 500a under Self-Power mode, 
and takes the voltage level of 5 V as the enable signal and 
the working voltage of the data storage device 10. That is to 
say, the data storage device 10 only needs the Voltage level 
of 5 V from the host system 500a to work, and it does not 
need the external power source 500b as shown in FIG. 1A. 
Being similar to the SATA Bridge 12 of FIG. 1A, when the 
SATA Bridge 12 of FIG. 1B receives the enable signal and 
the working Voltage with 5V Voltage level, accordingly 
determining that the data storage device 10 is connected to 
the host system 500a. Then, the SATA Bridge 12 performs 
protocol transmission between the USB transmission pro 
tocol and the SATA transmission protocol, such that the host 
system 500a may access data from a SATA HD 14. 

FIG. 1C is a diagram illustrating another data storage 
device 10 which receives the enable signal with the voltage 
level of 5 V, under Self-Power mode. In FIG. 1C, the data 
storage device 10 takes the 3.5-inch SATA HD 14 as a 
storage medium. The working voltage of 3.5-inch SATA HD 
is commonly 12V, and the voltage level of USB power is 
regulated at 5 V. Therefore, the data storage device 10 which 
takes 3.5-inch SATA HD as a storage medium typically 
operated in Self-Power mode, as shown in FIG. 1C. The 
difference between FIG. 1C and FIG. 1A is that in FIG. 1C, 
a DC-DC converter DC5 is added to convert the voltage 
level of 12V supplied by the external power source 500b into 
the working voltage of the STAT Bridge 12, such as 5 V. 

Under the new USB Power Delivery specification, the 
voltage level of USB power can be increased to voltages 
higher than 5 V, such as 12 V or 20 V. However, the SATA 
Bridge of the conventional data storage device cannot 
endure an enable signal with a voltage level higher than 5 V. 
Therefore, when the voltage level of USB power is increased 
to a voltage level higher than 5 V, the SATA Bridge 12 will 
burn out or break down. In view of this, there is a need to 
present a new data storage device which can work under the 
new USB Power Delivery specification. 

FIG. 2 is a block diagram illustrating a data storage device 
20 coupled to the host system 500a, according to an embodi 
ment of the present invention. As shown in FIG. 2, the data 
storage device 20 comprises: a SATA Bridge 22, a SATA HD 
24 and a power transmission unit 26. The interaction 
between the components of the data storage device 20 will 
be described in detail below. 

The power transmission unit 26 detects whether the power 
transmission unit 26 is coupled to the host system 500a or 
an external power source 500b, and the power transmission 
unit 26 handshakes with the host system 500a according to 
the detection result. 

In more specific terms, when the power transmission unit 
26 detects that the power transmission unit 26 is coupled to 
the host system 500a, but not coupled to the external power 
source 500b, the power transmission unit 26 returns a 
handshake signal to inform the host system 500a to raise the 
voltage (for example, increasing from 5 V to 12 V), which 
is output to the data storage device 20. The above voltage is 
Supplied to the data storage device 20, for example, via the 
Vbus pin of a USB interface. In this embodiment where the 
SATA HD 24 is 3.5-inch SATA HD, the power transmission 
unit 26 transmits the raised voltage to the SATA HD 24 as 
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6 
the working voltage of the SATA HD 24. Moreover, the 
power transmission unit 26 converts the Voltage Supplied by 
the host system 500a (for example, converting 12 V into 5 
V) via a DC-DC converter DC5 and then transmits the 
converted voltage to the SATA Bridge 22 as an enable signal 
Sd to enable the SATA Bridge 22. Besides transmitting the 
enable signal Sd, the power transmission unit 26 further 
takes the converted Voltage as the working Voltage of the 
SATA Bridge 22. 
When the power transmission unit 26 detects that the 

power transmission unit 26 is coupled to both the host 
system 500a and the external power source 500b, the power 
transmission unit 26 selects the Voltage from the external 
power source 500b rather than the host system 500a to 
Supply power to the data storage device 20. In one embodi 
ment, the power transmission unit 26 returns a handshake 
signal to inform the host system 500a not to raise the voltage 
output to the data storage device 20. The power transmission 
unit 26 transmits the voltage from the external power source 
500b to the SATA HD 24 as the working voltage of the 
SATA HD 24. The enable signal Sd could be from the host 
system 500a or from the external power source 500b. In one 
embodiment, the power transmission unit 26 may directly 
take the voltage supplied by the host system 500a as the 
enable signal Sd and the enable signal Sd is transmitted to 
the SATA Bridge 22. In another embodiment, the DC-DC 
converter DC5 converters the voltage supplied by the exter 
nal power source 500b, takes the converted voltage as the 
enable signal Sd and then transmits the enable signal Sd to 
the SATA Bridge 22. Moreover, the power transmission unit 
26 may take the converted Voltage as the working Voltage of 
the SATA Bridge 22. 

In the aforementioned ways, the USB power of the host 
system 500a is not directly coupled to the STATA bridge 22. 
Therefore, when the host system 500a supplies the high 
voltage, the SATA Bridge 22 will not burn out or break 
down. 
Universal Serial Bus Hub (USB Hub) 

FIG. 3 depicts the background of Universal Serial Bus. 
FIGS. 4A, 4B and 4C illustrate the limitations and the 
problems encountered by the conventional USB Hub. FIG. 
5 presents the disclosure of the present invention and 
illustrates how the present invention overcomes the prob 
lems encountered by the conventional USB Hub. 

FIG. 3 is a diagram illustrating a conventional Universal 
Serial Bus Hub (USB Hub). In order to provide a thorough 
understanding, the background of a Universal Serial Bus 
Hub is described in advance. The Universal Serial Bus Hub 
30 has an upstream facing port 32 and a plurality of 
downstream facing ports 34a, 34b, 34c and 34d. The 
upstream facing port 32 is arranged to be connected to the 
host system (not shown) and the plurality of downstream 
facing ports 34C-34d are respectively arranged to be con 
nected to the external device. The external device can be a 
mouse, keyboard, speaker, liquid-crystal display (LCD), or 
even the data storage device 20 of FIG. 2. 

FIG. 4A is a diagram illustrating a conventional USB Hub 
under Self-Power mode: FIG. 4B is a diagram illustrating a 
conventional USB Hub under Bus-Power mode; FIG. 4C is 
a diagram illustrating a conventional USB Hub which has 
adopted a new USB Power Delivery specification. FIGS. 
4A-4C respectively correspond to and are the same as FIGS. 
1A-1C. Therefore, only the difference is described. 

In FIG. 4A and FIG. 4B, a Universal Serial Bus Hub 40 
is represented with the term “USB Hub 40" below, com 
prising: a Hub controller 42 and a downstream facing port 44 
which respectively correspond to the SATA Bridge 12 and 



US 9,606,597 B2 
7 

the SATA HD 14 of FIG. 1A. The downstream facing port 
44 may correspond to the plurality of downstream facing 
ports 34a-34d and is used to be coupled to the external 
device. 
As shown in FIGS. 4A and 4B, obviously, the USB power 

line is needed for the downstream facing port 44 of the 
conventional USB Hub 40 to supply electric power to the 
external device (not shown). The voltage level of the USB 
power line is 5V. Therefore, the downstream facing port 44 
can only output the voltage with 5 V voltage level. That is 
to say, the downstream facing port 44 is unable to output the 
high voltage, such as 12 V or 20 V. In this situation, 
flexibility of the conventional USB Hub 40 will be limited. 
The situation where the downstream facing port 44 out 

puts the high voltage will be discussed in detail below. It is 
worthy of note that the high voltage output by the down 
stream facing port 44 is Supplied by the external power 
source 500b or by USB power of the host system 500a. 

In FIG. 4C, the external power source 500b may supply 
voltage with high voltage level (such as 12 V), and the USB 
Hub 40 further comprises a power transmission device 46 
outputs the 5 V or 12 V to the downstream facing port 44 
depending on the requirement. 

However, it is worthy of note that if the host system 500a 
and the USB Hub 40 are both support the new USB Power 
Delivery specification, the host system 500a may be able to 
Supply a Voltage with a Voltage level higher than 5 V. Such 
as 12 V or 20 V, to the USB Hub 40. At this time, the Hub 
controller 42 may burn out or break down because of 
receiving the high voltage. Therefore, there is a need to 
present a new Universal Serial Bus Hub which can work 
normally under the high voltage supplied by the USB power 
line and can output a voltage level of 5 V or other than 5 V. 

FIG. 5 is a diagram illustrating a Universal Serial Bus 
Hub (USB Hub) coupled to a host system 500a, according 
to an embodiment of the present invention. The Universal 
Serial Bus Hub 50 is represented with term “USB Hub 50” 
below, comprising a Hub controller 52, at least a down 
stream facing port 54, a power transmission unit 26 and a 
second power transmission unit 56. The Hub controller 52 is 
able to process data transmission or power transmission 
between the host system 500a and the external device (not 
shown). 

Being similar with the power transmission unit 26 of FIG. 
2, the power transmission unit 26 of FIG. 5 is also able to 
detect the connection between the power transmission unit 
26 and the host system 500a, and between the power 
transmission unit 26 and the external power source 500b. 
The behavior of the power transmission unit 26 of the USB 
Hub 50 is similar with the power transmission unit 26 of the 
data storage device 20 of FIG. 2, and it is not described again 
herein. 

The second power transmission unit 56 handshakes with 
an external device (not shown), which is connected to the 
downstream facing port 54. In this way, the second power 
transmission unit 56 detects whether raising the voltage 
level of the downstream facing port 54, based on the 
response from the external device. In more specific terms, 
when the external device needs high voltage, such as 12 V 
or 20 V, the second power transmission unit 56 may direct 
the high voltage from the host system 500a or the external 
power source 500b to the downstream facing port 54. If the 
external device does not need high Voltage, the second 
power transmission unit 56 outputs the voltage level of 5 V. 
The above descriptions are only used for exemplifying the 
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8 
invention, and it is not limited thereto. In the aforementioned 
method, the downstream facing port 54 is able to output the 
high Voltage. 

In the preferred embodiment of the present invention, an 
intermediate electronic device having two advantages is 
further presented. The first advantage is that when the host 
system raises the voltage of USB power, the intermediate 
electronic device can work normally and will not burn out or 
break down. The second advantage is that when the power 
of the host system is insufficient or the host system needs 
power, the intermediate electronic device can Supply the 
Voltage of the external power to the host system as the power 
Source of the host system. 

FIG. 6 is a diagram illustrating an intermediate electronic 
device, according to a preferred embodiment of the present 
invention. An intermediate electronic device 60 is arranged 
to be coupled to a host system 500a and an external power 
source 500b. The intermediate electronic device 60 com 
prises: a controller 62 and a power transmission unit PD1. 
The controller 62 may be enabled by an enable signal to 
process the data transmission between the host system 500a 
and the electronic device 64. The power transmission unit 
PD1 is disposed between the host system 500a and the 
electronic device 64 to detect whether the power transmis 
sion unit PD1 is coupled to the host system 500a or an 
external power source 500b. 
When the power transmission unit PD1 detects that the 

power transmission unit PD1 is coupled to the host system 
500a, but not coupled to the external power source 500b, the 
power transmission unit PD1 informs the host system 500a 
to raise the Voltage output to the intermediate electronic 
device 60 to supply power to the electronic device 64, and 
outputs an enable signal Sd. 
When the power transmission unit PD1 detects that the 

power transmission unit PD1 is coupled to both the host 
system 500a and the external power source 500b, the power 
transmission unit PD1 selects a first voltage V1 from the 
external power source 500b rather than the voltage from the 
host system 500a to supply power to the electronic device 
64, and outputs the enable signal Sd. In an embodiment, the 
power transmission unit PD1 may convert the first voltage 
V1 into the appropriate voltage and then output it to the 
controller 62 as an enable signal Sd. 

Moreover, in an embodiment, the power transmission unit 
PD1 further comprises a first power port p1 and a second 
power port p2, which are respectively coupled to the host 
system 500a and the external power source 500b. The 
intermediate electronic device 60 is coupled to the host 
system 500a, for example, via the USB bus, and the host 
system 500a may supply USB power via the Vbus pin of the 
USB bus. 

Moreover, the intermediate electronic device 60 further 
comprises a second power transmission unit PD2, which is 
coupled to the power transmission unit PD1. The second 
power transmission unit PD2 may detect the working volt 
age (such as 5 V or 12 V) which the electronic device 64 
needs. Then the second power transmission unit PD2 may 
convert the Voltage Supplied by the power transmission unit 
PD1 into the working voltage, and then output the converted 
voltage to the electronic device 64. 

In this embodiment, the intermediate electronic device 60 
can be 2.5-inch SATA external hard driver enclosure, 3.5- 
inch SATA external hard driver enclosure or the Universal 
Serial Bus Hub (USB Hub), but it is not limited thereto. 
When the intermediate electronic device 60 is the 2.5-inch 
SATA external hard driver enclosure or 3.5-inch SATA 
external hard driver enclosure, the controller 62 and the 
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electronic device 64 can respectively be the SATA Bridge 
and SATA HD, but it is not limited thereto. Likewise, when 
the intermediate electronic device 60 is Universal Serial Bus 
Hub, the controller 62 and the electronic device 64 can 
respectively be the Hub controller and the external elec 
tronic device coupled via the downstream facing port, but it 
is not limited thereto. 

FIG. 7 is a block flow chart illustrating the operation of 
the intermediate electronic device of FIG. 6. The flow chart 
shown in FIG. 7 illustrates a first feature function. At the 
same time, as illustrated in FIG. 6, firstly, it is beginning at 
block 701. Then, at block 702, a power transmission unit 
PD1 detects whether the power transmission unit PD1 of the 
intermediate electronic device 60 is coupled to the external 
power source 500b. If “no', the method proceeds to block 
709. If “yes”, the method proceeds to block 703. 

At block 703, the power transmission unit PD1 detects 
whether the power transmission unit PD1 is coupled to the 
host system 500a or not. If 'no', the method proceeds to 
block 708. If “yes”, the method proceeds to block 704. 

At block 708, the power transmission unit PD1 detects 
that the power transmission unit PD1 is not coupled to the 
host system 500a, so the power transmission unit PD1 does 
not output the enable signal Sd. 

At block 704, the power transmission unit PD1 detects 
that the power transmission unit PD1 is coupled to both the 
host system 500a and the external power source 500b. The 
power transmission unit PD1 selects a first voltage V1 from 
the external power source 500b rather than the output 
voltage from the host system 500a to supply power to the 
electronic device 60. When the host system 500a issues a 
handshake signal to the power transmission unit PD1, the 
power transmission unit PD1 responses the handshake signal 
to inform the host system 500a not to raise the voltage 
output to the intermediate electronic device 60. At block 
705, the power transmission unit PD1 outputs the enable 
signal Sd to enable the controller 62. The controller 62 
processes data transmission between the host system 500a 
and the electronic device 64. Finally, the method proceeds to 
block 707. 

At block 709, the power transmission unit PD1 detects 
whether the power transmission unit PD1 is coupled to the 
host system 500a or not. If 'no', the method proceeds to 
block 708. If “yes”, the method proceeds to block 706. 

At block 706, the power transmission unit PD1 detects 
that the power transmission unit PD1 is coupled to the host 
system 500a (“yes” at block 709), but not coupled to the 
external power source 500b (“no” at block 702), the host 
system 500a issues a handshake signal to the power trans 
mission unit PD1. The power transmission unit PD1 
responses the handshake signal, based on the detection 
results, to inform the host system 500a to raise the voltage 
output to the intermediate electronic device 60 to supply 
power to the electronic device 64. Likewise, the method then 
proceeds to block 705. Finally, the method proceeds to block 
707. 

It is worthy of note that the voltage supplied by the 
external power source 500b is more stable than the host 
system 500a, for example, the voltage ripple is smaller, and 
therefore when the power transmission unit PD1 detects that 
the power transmission unit PD1 is coupled to both the host 
system 500a and the external power source 500b, the power 
transmission unit PD1 selects the external power source 
500b to supply power to the electronic device 64. 

At block 707, the second power transmission unit PD2 
handshakes with the electronic device 64 to convert the 
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10 
voltage output by the power transmission unit PD1 into the 
voltage which the electronic device 64 needs. 

FIG. 8 is a block flow chart illustrating the operation of 
the intermediate electronic device of FIG. 6. The flow chart 
shown in FIG. 7 illustrates a second feature function. The 
block whose number in FIG. 8 is the same as in FIG. 7 will 
not be described again herein. 
Compared with FIG. 7, obviously, the difference between 

FIG. 8 and FIG. 7 is block 809 and block 811. It is worthy 
of note that, under the new USB Power Delivery specifica 
tion, when the host system 500a is supplied with power by 
the battery, and the power of the battery is insufficient, the 
host system 500a may ask the electronic device (for 
example, the intermediate electronic device 60 in FIG. 6), 
which is coupled to the host system 500a, whether the 
electronic device can Supply power or not. The procedure of 
asking is called “Role Swap”. Block 809 represents the 
“Role Swap' operation, and it is described below. The power 
transmission unit PD1 detects that the power transmission 
unit PD1 is coupled to both the host system 500a and the 
external power source 500b, and then the power transmis 
sion unit PD1 determines whether the host system 500a 
requires the electric power from the external power source 
500b as the power source for the host system 500a. If “no', 
the method proceeds to block 705. If “yes”, the method 
proceeds to block 811. At block 811, the power transmission 
unit PD1 may act as the upstream facing port to provide 
power the host system 500a, such that the first voltage V1 of 
the external power source 500b is supplied to the host 
system 500a as the power source for the host system 500a. 

FIG. 9 is another embodiment of the present invention, 
and it shows that the intermediate electronic device of FIG. 
6 is a Universal Serial Bus Hub (USB Hub). Compared with 
FIG. 6, a USB Hub 60 of FIG.9 further comprises a DC-DC 
converter 5 and a DC-DC converter 12. In this embodiment, 
the external power source 500b can supply the voltage level 
of 20 V. FIG.9 clearly illustrates the behavior of the internal 
device of the USB Hub 60 when the USB Hub 60 performs 
the Role Swap operation. 
When the power transmission unit PD1 detects that the 

host system 500a needs the voltage from the external power 
source 500b as the power source for the host system 500a, 
the power transmission unit PD1 may directly supply the 
voltage 20 V from the external power source 500b to the host 
system 500a as the power source for the host system 500a. 
Moreover, the power transmission unit PD1 may further 
supply 5V (the DC-DC converter 5 converts 20 V into 5 V) 
or 12 V (the DC-DC converter 12 converts 20 V into 12 V) 
to the host system 500a. The aforementioned voltage value 
is only used for exemplifying the present invention, and it is 
not used to limit the Universal Serial Bus Hub of the present 
invention. 

FIG. 10 is a diagram illustrating the internal circuit 
structure of the power transmission unit PD1, according to 
an embodiment of the present invention. The power trans 
mission unit PD1 comprises a switching device SW1, a 
communication unit 101, a processor 102, a DC-DC con 
verter 103 and a capacitor C1. The DC-DC converter 103 is 
arranged to convert the received Voltage. The descriptions 
below describe the behavior of each circuit inside the power 
transmission unit PD1 while performing the Role Swap 
operation. 
The processor 102 detects whether the first power port p1 

and the second power port p2 are respectively coupled to the 
host system 500a and the external power source 500b. The 
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communication unit 101 responds to a handshake signal 
issued by the host system 500a, according to the detection 
results. 

In more specific terms, when the processor 102 detects the 
first power port p1 and the second power port p2 are 
respectively coupled to the host system 500a and the exter 
nal power source 500b, the processor 102 outputs a control 
signal CS to control the switching device SW1 to output a 
first voltage V1 from the external power source 500b to the 
DC-DC converter 103. The DC-DC converter 103 may 
supply the converted voltage to the controller 62 and the 
electronic device 64. The communication unit 101 responds 
to the handshake signal, according to the detection results, 
so as to inform the host system 500a not to raise the voltage 
output to the first power port p1. In an embodiment, the 
processor 102 outputs the enable signal Sd. 

Alternatively, when the processor 102 detects that only 
the first power port p1 is coupled to the host system 500a, 
and the second power port p2 is not coupled to the external 
power source 500b, the processor 102 outputs the control 
signal CS to control the switching device SW1 to output the 
voltage from the host system 500a. The communication unit 
101 responds to the handshake signal, according to the 
detection results, so as to inform the host system 500a to 
raise the Voltage output to the first power port pl. In an 
embodiment, the processor 102 outputs the enable signal Sd. 
It is worthy of note that the enable signal Sd is not limited 
to being issued by the processor 102. The enable signal Sd 
can also be supplied by the output of the DC-DC converter 
103. The above description is only used for exemplifying the 
present invention, and it is not used to limit the present 
invention. 

Moreover, when the processor 102 detects that the power 
transmission unit PD1 is coupled to both the host system 
500a and the external power source 500b and when the 
processor 102 detects that the host system 500a needs power 
according to the handshake signal, the processor 102 issues 
the control signal CS to control the switching device SW1. 
such that the first voltage V1 of the external power source 
500b is supplied to the host system 500a as the power source 
for the host system 500a. Alternatively, the power transmis 
sion unit PD1 may also supply the voltage converted by the 
DC-DC converter 103 to the host system 500a via the 
switching device SW1 and through the path A. The con 
verted Voltage acts as the power source for the host system 
500. 

FIG. 11 is a diagram illustrating the internal circuit 
structure of the second power transmission unit and illus 
trating the connection between the components inside the 
intermediate electronic device, according to an embodiment 
of the present invention. The second power transmission unit 
PD2 comprises: a second communication unit 111, a second 
processor 112, a DC-DC converter 113, a second switching 
device SW2 and a capacitor C2. 

Referring to FIG. 6 and FIG. 11, the second power 
transmission unit PD2 handshakes with the electronic device 
64 to obtain the voltage which the electronic device 64 
needs. The second processor 112 controls the DC-DC con 
verter 113, according to the result of the handshake, such 
that the DC-DC converter 113 outputs the voltage which the 
electronic device 64 needs. 

In an embodiment of the present invention, the interme 
diate electronic device 60 is not connected to the external 
power source 500b, and the electronic device 64 is an 
external device having a power transmission unit (not 
shown). The electronic device 64 is connected to the exter 
nal power source 500b. The second power transmission unit 
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PD2 handshakes with the power transmission unit of the 
electronic device 64. When the intermediate electronic 
device 60 is unable to provide sufficient power (for example, 
the intermediate electronic device 60 is not connected to the 
external power source 500b or the host system 500a is 
unable to supply sufficient power), the intermediate elec 
tronic device 60 informs (for example, via the handshake 
signal) the power transmission unit of the electronic device 
64 via the second communication unit 111 that the interme 
diate electronic device 60 needs power. At this time, the 
electronic device 64 supplies the first voltage V 1 of the 
external power source 500b to the second power transmis 
sion unit PD2. In an embodiment, the second processor 112 
controls the second switching device SW2 to supply the first 
voltage V 1 of the external power source 500b to the inter 
mediate electronic device 60. 

FIG. 12 is a diagram illustrating an electronic system 
coupled to the external power source 500b, according to an 
embodiment of the present invention. An electronic system 
1100 comprises: a host system 500a, an intermediate elec 
tronic device 1101 and the second intermediate electronic 
device 1102. The intermediate electronic device 1101 and 
the second intermediate electronic device 1102 are the same 
as the intermediate electronic device 60 of FIG. 6. The 
intermediate electronic device 1101 comprises: a controller 
(not shown), the power transmission unit PD1 and the 
second power transmission unit PD2. The intermediate 
electronic device 1101 is the same as the intermediate 
electronic device 60 of FIG. 6, so in order to simplify the 
figures only the power transmission unit PD1 and the second 
power transmission unit PD2 are shown in FIG. 12. Like 
wise, FIG. 12 only shows the third power transmission unit 
PD3 and the fourth power transmission unit PD4 of the 
second intermediate electronic device 1102. The interaction 
between the intermediate electronic device 1101 and the 
second intermediate electronic device 1102 will be described 
in detail below. 

With respect to the plurality of the power transmission 
units of the intermediate electronic device 1101, when the 
power transmission unit PD1 detects that the first power port 
p1 and the second power port p2 are respectively coupled to 
the host system 500a and the external power source 500b, 
the power transmission unit PD1 selects a first voltage V1 
from the external power source 500b to supply power to the 
second intermediate electronic device 1102, and outputs the 
enable signal Sd to enable the controller of the intermediate 
electronic device 1101. 

With respect to the plurality of the power transmission 
units of the second intermediate electronic device 1102, 
when the third power transmission unit PD3 detects its third 
power port p3 (not shown) and fourth power port p4 (not 
shown) are respectively coupled to the intermediate elec 
tronic device 1101 and the external power source 500b, the 
third power transmission unit PD3 selects the first voltage 
V1 supplied by the external power source 500b to supply 
power to the downstream electronic device (not shown), 
which is coupled to the second intermediate electronic 
device 1102, and outputs a second enable signal Sd2 to 
enable the controller of the second intermediate electronic 
device 1102. Alternatively, when the third power transmis 
sion unit PD3 detects that the third power port p3 is coupled 
to the intermediate electronic device 1101 and the fourth 
power port p4 is not coupled to the external power source 
500b, the third power transmission unit PD3 informs the 
second power transmission unit PD2, such that the interme 
diate electronic device 1101 raises the voltage output to the 
third power port p3 to supply power to the downstream 
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electronic device (not shown), which is coupled to the 
second intermediate electronic device 1102, and outputs the 
second enable signal Sd2 to enable the controller (not 
shown) of second intermediate electronic device 1102. 

FIG.3 shows the electronic system adopting conventional 
power transmission regulations. The upstream port 32 can 
only receive a voltage level of 5 V. Therefore, the Universal 
Serial Bus Hub 30 needs an additional power line 30a for 
receiving power from the external power source 500b. 
Likewise, the external devices 36 and 38, which are coupled 
to the plurality of downstream ports 34c and 34d. also need 
the additional power lines 36a and 38b to receive the voltage 
supplied by the external power source 500b as the power 
source for the external devices 36 and 38. In this method, 
there are too many power lines required by the whole 
electronic system. Therefore, in another embodiment of the 
present invention, both the intermediate electronic device 
1101 and the second intermediate electronic device 1102 are 
not coupled to the external power source 500b, and the 
working Voltage which the intermediate electronic device 
1101 and the second intermediate electronic device 1102 
need are supplied by the host system 500a. 

Another embodiment of the present invention further 
discloses a method for operating an intermediate electronic 
device arranged to be coupled to a host system and an 
electronic device. Referring to FIG. 6, the method for 
operating an intermediate electronic device comprises: 
detecting the connection status between the intermediate 
electronic device 60 and the host system 500a, and between 
the intermediate electronic device 60 and an external power 
Source 500b. 
When the intermediate electronic device 60 is coupled to 

both the host system 500a and the external power source 
500b, a first voltage V1 supplied by the external power 500b 
is received to supply power to the electronic device 64, and 
the enable signal Sd is sequentially output to the controller 
62. Alternatively, when the intermediate electronic device 60 
is coupled to the host system 500a, but not coupled to the 
external power source 500b, the host system is informed to 
raise the Voltage output to the intermediate electronic device 
60 to supply power to the electronic device 64 and the enable 
signal Sd is output. 

Based on the above descriptions, in the preferred embodi 
ment of the present invention, the intermediate electronic 
device is designed to be able to receive the high voltage of 
USB power without burning out or breaking down. Even the 
aforementioned intermediate electronic device can change 
the scheme of electric power Supply on the conventional 
electronic system, such that the external power can also be 
Supplied to the host system via the aforementioned interme 
diate electronic device. 

Reference in the specification to “an embodiment,” “one 
embodiment, "some embodiments,” or “other embodi 
ments' means that a particular feature, structure, or charac 
teristic described in connection with the embodiments is 
included in at least some embodiments, but not necessarily 
all embodiments. Those who are skilled in this technology 
will understand that all of the disclosed aspects in the 
invention can be applied independently or be incorporated. 
The invention has been described by way of example and 

in terms of preferred embodiment. However, this is not 
intended to limit the present invention to particular modes of 
practice, and it is to be appreciated that all changes, equiva 
lents, and substitutes that do not depart from the spirit and 
technical scope of the invention are encompassed in the 
present invention. Those who are skilled in this technology 
can still make various alterations and modifications without 
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departing from the scope and spirit of this invention. There 
fore, the scope of the present invention shall be defined and 
protected by the following claims and their equivalents. In 
addition, the present disclosure may repeat reference numer 
als and/or letters in the various examples. This repetition is 
for the purpose of simplicity and clarity and does not in itself 
dictate a relationship between the various embodiments 
and/or configurations discussed. 
What is claimed is: 
1. An intermediate electronic device, arranged to be 

coupled to a host system and an electronic device, the 
intermediate electronic device comprising: 

a controller, enabled by an enable signal to process a data 
transmission between the host system and the elec 
tronic device; and 

a power transmission unit, disposed between the host 
system and the electronic device to detect whether the 
power transmission unit is coupled to the host system 
or an external power source: 

wherein, when the power transmission unit detects that 
the power transmission unit is coupled to the host 
system, but not coupled to the external power source, 
the power transmission unit informs the host system to 
raise the voltage which is outputted to the intermediate 
electronic device to supply power to the electronic 
device, and the power transmission unit converts the 
raised Voltage into an appropriate Voltage and outputs 
the appropriate Voltage to the controller as the enable 
signal. 

2. The intermediate electronic device as claimed in claim 
1, wherein, when the power transmission unit detects that 
the power transmission unit is coupled to both the host 
system and the external power source, the power transmis 
sion unit selects a first voltage from the external power 
Source to Supply power to the electronic device, and the 
power transmission unit takes a second Voltage Supplied by 
the host system as the enable signal. 

3. The intermediate electronic device as claimed in claim 
1, wherein, when the power transmission unit detects that 
the power transmission unit is coupled to both the host 
system and the external power source, and when the host 
system informs the power transmission unit that the host 
system needs power, the power transmission unit Supplies a 
first voltage from the external power source to the host 
system as the power source for the host system. 

4. The intermediate electronic device as claimed in claim 
1, wherein the power transmission unit further comprises: 

a first power port, arranged to be coupled to the host 
system; 

a second power port, arranged to be coupled to the 
external power Source; 

a Switching device; 
a processor; 
when the processor detects that the first power port and 

the second power port are respectively coupled to the 
host system and the external power source, the proces 
Sor controls the Switching device to output a first 
Voltage from the external power source; and 

a communication unit; 
when the processor detects that the first power port is 

coupled to the host system, but the second power port 
is not coupled to the external power source, the com 
munication unit informs the host system to raise the 
Voltage output to the first power port; and 

a DC-DC converter, converting the voltage output by the 
switching device to the voltage which the electronic 
device needs. 
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5. The intermediate electronic device as claimed in claim 
1, further comprising: 

a second power transmission unit, coupled between the 
power transmission unit and the electronic device for 
converting the Voltage output by the power transmis 
sion unit to the voltage which the electronic device 
needs. 

6. The intermediate electronic device as claimed in claim 
5, wherein the second power transmission unit further com 
prises: 

a second communication unit, arranged to communicate 
with the electronic device to obtain the voltage which 
the electronic device needs; 

a DC-DC converter, converting the voltage output by the 
power transmission unit to the Voltage which the elec 
tronic device needs; and 

a second processor, controlling the DC-DC converter 
according to the result of communication between the 
second communication unit and the electronic device, 
such that the DC-DC converter outputs the voltage 
which the electronic device needs. 

7. The intermediate electronic device as claimed in claim 
6, wherein the second power transmission unit further com 
prises: 

a second Switching device, when the electronic device is 
coupled to the external power source, and when the 
intermediate electronic device informs the electronic 
device via the second communication unit that the 
intermediate electronic device needs power, the second 
processor controls the second Switching device to Sup 
ply a first voltage of the external power source to the 
intermediate electronic device as the power source for 
the intermediate electronic device. 

8. A method for operating an intermediate electronic 
device, wherein the intermediate electronic device is 
arranged to be coupled to a host system and an electronic 
device, comprising: 

detecting the connection status between the intermediate 
electronic device and the host system, and between the 
intermediate electronic device and an external power 
Source: 

informing the host system to raise the Voltage which is 
outputted to the intermediate electronic device to sup 
ply power to the electronic device when the interme 
diate electronic device is coupled to the host system, 
but not coupled to the external power source: 

converting the raised Voltage into an appropriate Voltage; 
and 

outputting the appropriate Voltage to the controller as an 
enable signal to enable a controller of the intermediate 
electronic device. 

9. The method for operating an intermediate electronic 
device as claimed in claim 8, further comprising: 
when the intermediate electronic device is coupled to both 

the host system and the external power Source, a first 
Voltage Supplied by the external power Source is 
received to Supply power to the electronic device, and 
a second Voltage Supplied by the host system is taken 
as the enable signal. 

10. The method for operating an intermediate electronic 
device as claimed in claim 8, further comprising: 

receiving a first voltage from the external power source to 
Supply the host system as the power source for the host 
system when the intermediate electronic device is 
coupled to both the host system and the external power 
SOUC. 
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11. The method for operating an intermediate electronic 

device as claimed in claim 8, wherein the intermediate 
electronic device comprises a power transmission unit and a 
second power transmission unit; the power transmission unit 
is arranged to detect whether the power transmission unit is 
coupled to the host system or the external power source, and 
receives the raised Voltage from the host system; the second 
power transmission unit is arranged to convert the Voltage 
output by the power transmission unit to the Voltage which 
the electronic device needs. 

12. An electronic system, comprising: 
a host system; and 
an intermediate electronic device, arranged to couple the 

host system to an electronic device, wherein the inter 
mediate electronic device further comprises: 

a controller, enabled by an enable signal to process the 
data transmission between the host system and the 
electronic device; and 

a power transmission unit, disposed between the host 
system and the electronic device to detect whether the 
power transmission unit is coupled to the host system 
or an external power source: 

wherein, when the power transmission unit detects that 
the power transmission unit is coupled to the host 
system, but not coupled to the external power source, 
the power transmission unit informs the host system to 
raise the voltage which is outputted to the intermediate 
electronic device to supply power to the electronic 
device, and the power transmission unit converts the 
raised Voltage into an first appropriate Voltage and 
outputs the first appropriate Voltage to the controller as 
the enable signal. 

13. The electronic system as claimed in claim 12, wherein 
when the power transmission unit detects that the power 
transmission unit is coupled to both the host system and the 
external power source, the power transmission unit selects a 
first Voltage from the external power source to Supply power 
to the electronic device, and the power transmission unit 
takes a second Voltage Supplied by the host system as the 
enable signal. 

14. The electronic system as claimed in claim 12, 
wherein, when the power transmission unit detects that the 
power transmission unit is coupled to both the host system 
and the external power source, and when the host system 
informs the power transmission unit that the host system 
needs power, the power transmission unit Supplies a first 
Voltage from the external power source to the host system as 
the power source for the host system. 

15. The electronic system as claimed in claim 12, wherein 
the electronic device is a second intermediate electronic 
device, arranged to couple the intermediate electronic device 
to a second electronic device, wherein the second interme 
diate electronic device comprises: 

a second controller, enabled by a second enable signal to 
process the data transmission between the intermediate 
electronic device and the second electronic device; and 

a third power transmission unit, detecting whether the 
third power transmission unit is coupled to the inter 
mediate electronic device or the external power source: 

wherein, when the third power transmission unit detects 
that the third power transmission unit is coupled to the 
intermediate electronic device, but not coupled to the 
external power source, the third power transmission 
unit informs a second power transmission unit to raise 
the voltage which is outputted from the intermediate 
electronic device to the second intermediate electronic 
device to supply power to the second electronic device, 
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and the third power transmission unit converts the 
raised Voltage into an second appropriate Voltage and 
outputs the second appropriate Voltage to the second 
controller as the second enable signal. 

16. The electronic system as claimed in claim 15, 
wherein, when the third power transmission unit detects that 
the third power transmission unit is coupled to both the 
intermediate electronic device and the external power 
Source, the third power transmission unit selects a first 
Voltage from the external power source to Supply power to 
the second electronic device, and the power transmission 
unit takes a second Voltage Supplied by the host system as 
the second enable signal. 
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