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(54) Power supply device with interactive display control

(57) A power supply device enabling an interactive
display control that can transfer the electricity data (D1),
the rotation speed data (D2) and the temperature data
(D3) generated by the power supply (1) to an interactive

display module (22) is disclosed. In addition, the interac-
tive display module (22) may implement prompt adjust-
ment to output voltage and fan rotation speed in the pow-
er supply (1) by minimal human operations.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a power supply
device; in particular, it relates to a power supply device
enabling interactive display control that can show in real-
time power condition, fan rotation speed condition and
temperature condition in use, and also adjust and com-
pensate output voltage and fan rotation speed thereof.

2. Description of Related Art

[0002] A power supply is virtually an indispensible
component for a computer system. Operating status of
the power supply, however, is generally beyond the con-
trol of human operators. Taking the personal computer
(PC) as an example, the power output conditions regard-
ing the power supply installed therein can be reflected
by the output values indicating various voltage rating (e.g.
3.3, 5 or 12 Volts) shown in the Basic Input/Output Sys-
tem (BIOS) for user’s reference. However, the informa-
tion provided by BIOS may not be obtained all the time.
[0003] Besides, most advanced motherboards are
mostly provided with built-in monitoring mechanisms pre-
senting information of the operating status of the power
supply such as internal temperature, input power condi-
tion and fan rotation speed. Such information may not be
accessible until after being intentionally accessed as, for
example, it typically lies in the background of an interface
of an operating system.
[0004] Consequently, information of occurrences of
undesirable increase in the internal temperature and ab-
normal fan rotation speed of the power supply are not
immediately available to the human operators before cer-
tain damages such as burn-down of the components
have already been caused, shortening lifespan of the
power supply and potentially increasing maintenance
cost associated with the damaged power supply or the
computer system having the power supply. ,

SUMMARY OF THE INVENTION

[0005] Accordingly, the present invention provides a
power supply device enabling an interactive display con-
trol that is capable of detecting operating status of the
power supply. And the present invention also further pro-
vides a mechanism allowing for prompt fan rotation
speed adjustment and output voltage compensation.
[0006] The power supply device enabling the interac-
tive display control according to an embodiment of the
present invention includes a detecting module, a signal
converting circuit, a first communication driver, a second
communication driver and an interactive display module.
The detecting module outputs at least one analog signal.
The signal converting circuit is coupled to the detecting

module in order to convert the detection signal into a
digital signal. The first communication driver is coupled
to the signal converting circuit in order to compress the
digital signal into a data packet. The second communi-
cation driver is coupled to the first communication driver
and is configured in accordance with a first communica-
tion protocol on basis of which the first communication
driver is configured as well. The second communication
driver receives and decompresses the data packet. The
interactive display module is coupled to the second com-
munication driver in order to operate on the decom-
pressed digital signal, and presents the display data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Fig. 1 shows a perspective view of a power sup-
ply device according to an embodiment of the present
invention;
[0008] Fig. 2 shows a circuit block diagram of the power
supply device according to an embodiment of the present
invention;
[0009] Fig. 3 shows another circuit block diagram of
the power supply device according to an embodiment of
the present invention;
[0010] Fig. 4 shows a circuit block diagram of the in-
teractive display module according to an embodiment of
the present invention; and
[0011] Fig. 5 shows a diagram of application status for
the embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Refer now to Fig. 1, wherein a perspective view
of a power supply device according to an embodiment
of the present invention is shown. The power supply de-
vice according to the present embodiment includes a
power supply 1 and an interactive display device 2 com-
municatively coupled to the power supply 1. Input units
(B 1 and B2) that are installed on the interactive display
device 2 may be manipulated to adjust fan rotation speed
of the power supply 1 and compensate an output voltage
of the power supply 1. In addition, the power supply 1
also compresses electricity data, rotation speed data or
temperature data into a data packet before the data pack-
et is delivered to the interactive display device 2 in order
to be presented on a liquid crystal display (LCD) device
224 of the interactive display device 2.
[0013] The interactive display device 2 in the present
invention is to provide an interactive operation interface
so that the operational condition of the power supply such
as the internal fan rotation speed of the power supply 1
may be controlled through the interactive display device
2. Meanwhile, compensating the output voltage from the
power supply 1 may be implemented through the inter-
active display device 2 as well.
[0014] Refer to Fig. 2 in conjunction with Fig. 1. Fig. 2
shows a circuit block diagram of the power supply device
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according to an embodiment of the present invention.
The power supply 1 in the present embodiment essen-
tially includes a detecting module 11, a signal converting
circuit 13, and a first communication driver 14. The inter-
active display device 2 generally includes a second com-
munication driver 24 and an interactive display module
22. The detecting module 11 outputs at least one analog
signal Sa to the signal converting circuit 13 where the
detection signal Sa may be converted into a digital signal
Sd. The digital signal Sd may be further transferred to
the first communication driver 14.
[0015] The first communication driver 14 is configured
to compress the digital signal Sd into a data packet Dp
and send the data packet Dp to the second communica-
tion driver 24. It is worth noting that the second commu-
nication driver 24 is configured in accordance with a first
communication protocol on basis of which the first com-
munication driver 14 is configured. The second commu-
nication driver 24 decompresses the data packet Dp and
passes the generated digital signal Sd to the interactive
display module 22. The interactive display module 22 is
configured to operate on the received digital signal Sd
and present a display data (not shown) accordingly.
[0016] Refer to Fig. 3 in conjunction with Fig. 2. Fig. 3
shows another circuit block diagram of the power supply
device according to an embodiment of the present inven-
tion. The detecting module 11 in the power supply 1 in-
cludes a voltage detecting circuit 110, a current detecting
circuit 112, a fan rotation speed detecting circuit 114 and
a temperature detecting circuit 116. Also, the power sup-
ply 1 further includes a power transforming circuit 10, a
fan driving circuit 17 along with a fan 15.
[0017] Herein the voltage detecting circuit 110 and the
current detecting circuit 112 are employed to detect an
electricity supplied by the power transforming circuit 10
and generate a first analog signal S1 and a second an-
alog signal S2. The fan rotation speed detecting circuit
114 detects the rotation speed of the fan 15 in the power
supply 1 and accordingly outputs a rotation speed signal
S3. The temperature detecting circuit 116 detects the
temperature in the power supply 1 and thus outputs a
temperature signal S4.
[0018] The signal converting circuit 13 is coupled to
the voltage detecting circuit 110, the current detecting
circuit 112, the fan rotation speed detecting circuit 114
and the temperature detecting circuit 116. The signal
converting circuit 13 is configured to convert the first an-
alog signal S1, the second analog signal S2, the rotation
speed signal S3 and the temperature signal S4 into a
first digital signal S1’, a second digital signal S2’, a digital
rotation speed signal S3’ and a digital temperature signal
S4’, respectively.
[0019] The first communication driver 14 is coupled to
the signal converting circuit 13 in order to compress the
first digital signal S1’, the second digital signal S2’, the
digital rotation speed signal S3’ and the digital tempera-
ture signal S4’ into a data packet Dp. The data packet
Dp is then delivered to the interactive display device 2 to

be presented the interactive display device 2.
[0020] The second communication driver 24 is coupled
to the first communication driver 14 and both of them are
configured with the same communication protocol (e.g.,
the first communication protocol) for facilitating the re-
ception of the data packet Dp. The first communication
protocol may be USB, I2C, RS-232, RS-485, IEEE 1394
or Device Bay communication protocol specifications.
Besides, the interactive display module 22 may be a
touch screen display.
[0021] Refer to Fig. 4 in conjunction with Fig. 3. Fig. 4
shows a circuit block diagram of the interactive display
module according to an embodiment of the present in-
vention. The interactive display module 22 is coupled to
the second communication driver 24 and may include a
wind speed adjusting circuit 220, a voltage compensation
adjusting circuit 222, an LCD device 224, and a processor
226. The second communication driver 24 receives and
decompresses the data packet Dp, and transfers the de-
compressed first digital signal S1’, the decompressed
second digital signal S2’, the decompressed digital rota-
tion speed signal S3’ and the decompressed digital tem-
perature signal S4’ to the processor 226.
[0022] The processor 226 operates on decompressed
signals including the decompressed first digital signal
S1’, the decompressed second digital signal S2’, the de-
compressed digital rotation speed signal S3’ and the de-
compressed digital temperature signal S4’ to generate
electricity data D1, rotation speed data D2, and temper-
ature data D3. The processor 226 then sends the elec-
tricity data D1, the rotation speed data D2, and the tem-
perature data D3 to the LCD device 224 for presentation.
In one implementation, the electricity data D 1 may be
the voltage data, the current data, or the power data.
[0023] The input units (B 1 and B2) shown as Fig. 1,
e.g., buttons knobs, may be utilized to cause the wind
speed adjusting circuit 220 to output a first control signal
SC1 to the processor 226, which may in turn send the
first control signal SC1 to the second communication driv-
er 24 for compression. And the second communication
driver 24 then transmits the compressed first control sig-
nal SC1’ to the first communication driver 14. Upon re-
ception of the first control signal SC1’, the first commu-
nication driver 14 decompresses the first control signal
SC1’ and transfers the decompressed first control signal
SC 1 to the signal converting circuit 13. The signal con-
verting circuit 13 converts the first control signal SC1 into
a first analog control signal S5 which is then transferred
to the fan driving circuit 17 for the control of the rotation
speed of the fan 15. As such, the rotation speed of the
fan 15 in the power supply 1 may be adjusted and imme-
diately presented on the LCD device 224.
[0024] The input units (B 1 and B2) shown as Fig. 1
may be employed to cause the voltage compensation
adjusting circuit 222 to output a second control signal
SC2 to the processor 226, which in turn send the second
control signal SC2 to the second communication driver
24. And the second communication driver 24 then passes
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the compressed second control signal SC2’ to the first
communication driver 14. Upon the reception of the sec-
ond control signal SC2’, the first communication driver
14 decompresses the second control signal SC2’ and
transfers the decompressed second control signal SC2
to the signal converting circuit 13. The signal converting
circuit 13 converts the second control signal SC2 into a
second analog control signal S6 which is then transferred
to the power transforming circuit 10 for the control of the
compensation of the output voltage by the power trans-
forming circuit 10. Consequently, the output voltage from
the power transforming circuit 10 in the power supply 1
may be adjusted to a desired level, and immediately
shown on the LCD device 224.
[0025] Refer again to Fig. 4 in conjunction with Fig. 3.
The LCD device 224 in the interactive display module 22
may further include a light source module 2240. In one
implementation, the light source module 2240 may be an
LED light source module used to provide at least one
colored light, such as red light. Also, the processor 226
may further include a temperature comparing circuit 2260
for comparing the digital temperature signal S4’ with a
threshold signal Vth and outputting a light source control
signal SC3 to the light source module 2240.
[0026] Hence, when the internal temperature of the
power supply 1 reaches at a predetermined threshold
temperature, the light source control signal SC3 from the
processor 226 controls the light source 2240 to emit the
colored light indicating an occurrence of an overly high
temperature. In addition, in the event that the internal
temperature of the power supply 1 is under normal con-
dition, the light source control signal SC3 from the proc-
essor 226 may control the light source 2240 to emit an-
other colored light indicative of the normal internal tem-
perature.
[0027] Since the interactive display device 2 may be
externally connected with the power supply 1, the inter-
active display device 2 may be installed in an expansion
slot 31 on a front panel of the host computer 3, as shown
in Fig. 5. Thus, as long as the system is powered, the
interactive display device 2 may properly present oper-
ating status of the power supply 1 independent of oper-
ating status of the computer system.
[0028] In summary, the power supply 1 and the inter-
active display device 2 in the present embodiment utilize
the same communication protocol to carry out data trans-
missions between them. More specifically, the power
supply 1 sends the electricity data, the temperature data
and the rotation speed data to the interactive display de-
vice 2 in accordance with the communication protocol
that facilitates the communication between the power
supply 1 and the interactive display device 2. Meanwhile,
the interactive display device 2 may transfer the rotation
speed control signal and the voltage compensation con-
trol signal to the power supply 1 through the same com-
munication protocol as well.
[0029] Accordingly, from the interactive display device
according to the present embodiment operating status

of the power supply may be observed in a real-time man-
ner, thereby eliminating the occurrences of component
failure or burn-down as well as overly high or undesirable
fluctuating input voltage and input current, thus resolving
the undesired consequences such as shortened lifespan
and increased costs in maintenance for internal compo-
nents and peripherals. Besides, the rotation speed of fan
and the output voltage may be adjusted by manipulating
the interactive display module so as to achieve the ob-
jectives of enhancing heat dissipation and maintaining
the temperature of the power supply device in a prede-
termined level.
[0030] It should be noted that the detailed descriptions
and drawings set forth hereinbefore illustrate only the
preferred embodiments of the present invention, and all
variations and modifications that those skilled in the art
can conveniently consider in the field of the present in-
vention should therefore be encompassed by the follow-
ing claims of the present invention.

Claims

1. A power supply device enabling an interactive dis-
play control, comprising:

a detecting module (11), which outputs at least
one analog signal (Sa);
a signal converting circuit (13), which is coupled
to the detecting module (11) and converts the
analog signal (Sa) into a digital signal (Sd);
a first communication driver (14), which is cou-
pled to the signal converting circuit (13) and
compresses the digital signal (Sd) into a data
packet (Dp);
a second communication driver (24), which is
coupled to the first communication driver (14)
and is configured in accordance with a first com-
munication protocol on basis of which the first
communication driver (14) is configured as well,
and receives and decompresses the data pack-
et (Dp); and
an interactive display module (22) coupled to
the second communication driver (24) for oper-
ating on the decompressed digital signal to
present a display data.

2. The power supply device enabling the interactive dis-
play control according to Claim 1, further comprising
a power transforming circuit (10) for providing an
electric power.

3. The power supply device enabling the interactive dis-
play control according to Claim 2, wherein the de-
tecting module (11) comprises:

a voltage detecting circuit (110), which is cou-
pled to the power transforming circuit (10), and
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detects the electric power to generate a first an-
alog signal (S1); and
a current detecting circuit (112) coupled to the
power transforming circuit (10), for detecting the
electric power to generate a second analog sig-
nal (S2).

4. The power supply device enabling the interactive dis-
play control according to Claim 3, wherein the de-
tecting module (11) comprises:

a fan rotation speed detecting circuit (114),
which is coupled to the signal converting circuit
(13) and outputs a rotation speed signal (S3) to
the signal converting circuit (13); and
a temperature detecting circuit (116), which is
coupled to the signal converting circuit (13), for
outputting a temperature signal (S4) to the signal
converting circuit (13).

5. The power supply device enabling the interactive dis-
play control according to Claim 4, wherein the signal
converting circuit (13) is coupled to the voltage de-
tecting circuit (110), the current detecting circuit
(112), the fan rotation speed detecting circuit (114)
and the temperature detecting circuit (116) and con-
verts the first analog signal (S1), the second analog
signal (S2), the rotation speed signal (S3) and the
temperature signal (S4) into a first digital signal (S1’),
a second digital signal (S2’), a digital rotation speed
signal (S3’) and a digital temperature signal (S4’),
respectively.

6. The power supply device enabling the interactive dis-
play control according to Claim 5, wherein the first
communication driver (14) compresses the first dig-
ital signal (S1’), the second digital signal (S2’), the
digital rotation speed signal (S3’) and the digital tem-
perature signal (S4’) into the data packet (Dp).

7. The power supply device enabling the interactive dis-
play control according to Claim 6, wherein the inter-
active display module (22) comprises a processor
(226) and an liquid crystal display (LCD) device
(224), in which the processor (226) operates for gen-
erating the first digital signal (S1’), the second digital
signal (S2’), the digital rotation speed signal (S3’)
and the digital temperature signal (S4’) in order to
prepare an electricity data (D1), a rotation speed da-
ta (D2) and a temperature data (D3) and passing the
electricity data (D1), the rotation speed data (D2)
and the temperature data (D3) to the LCD device
(224) for presentation.

8. The power supply device enabling the interactive dis-
play control according to Claim 7, further comprising:

a fan driving circuit (17), which is coupled to the

signal converting circuit (13) and a fan (15); and
a wind speed adjusting circuit (220), which is
coupled to the processor (226) and outputs a
first control signal (SC1) to the processor (226),
in which the processor (226) sends the first con-
trol signal (SC1) to the second communication
driver (24) for compression, which in turn trans-
fers the compressed first control signal (SC1’)
to the fan driving circuit (17) through the first
communication driver (14) and the signal con-
verting circuit (13) thereby controlling the rota-
tion speed of the fan (15).

9. The power supply device enabling the interactive dis-
play control according to Claim 8, further comprising
a voltage compensation adjusting circuit (222) cou-
pled to the processor (226) for outputting a second
control signal (SC2) to the processor (226), which
sends the second control signal (SC2) to the second
communication driver (24) for compression and then
the second communication driver (24) transfers the
compressed second control signal (SC2’) to the pow-
er transforming circuit (10) through the first commu-
nication driver (14) and the signal converting circuit
(13) thereby controlling the power transforming cir-
cuit (10) to perform output voltage compensation.

10. The power supply device enabling the interactive dis-
play control according to Claim 1, wherein the first
communication protocol is based on the USB, I2C,
RS-232, RS-485, IEEE 1394 or Device Bay commu-
nication protocol specifications.

11. The power supply device enabling the interactive dis-
play control according to Claim 1, wherein the inter-
active display module (22) comprises a touch screen
display.

12. The power supply device enabling the interactive dis-
play control according to Claim 7, wherein the elec-
tricity data D1 is a voltage data, a current data, or a
power data.

13. The power supply device enabling the interactive dis-
play control according to Claim 8, wherein the wind
speed adjusting circuit (220) outputs the first control
signal (SC1) based on button activation or knob ac-
tivation.

14. The power supply device enabling the interactive dis-
play control according to Claim 9, wherein the volt-
age compensation adjusting circuit (222) outputs the
second control signal (SC2) based on button activa-
tion or knob activation.

15. The power supply device enabling the interactive dis-
play control according to Claim 1, wherein the LCD
device 224 further comprises a light source module
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(2240) providing at least one colored light.

16. The power supply device enabling the interactive dis-
play control according to Claim 15, wherein the light
source module (2240) is a (light emitting diode) LED
light source module.

17. The power supply device enabling the interactive dis-
play control according to Claim 15, wherein the proc-
essor (226) further comprises a temperature com-
paring circuit (2260) which operates on the digital
temperature signal (S4’) and a threshold signal (Vth)
and outputs a light source control signal (SC3) to the
light source module (2240).
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