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(54) SEMICONDUCTOR LAMP

(57) This invention relates to a semiconductor lumi-
nescent module and a semiconductor lamp formed there
of, comprising: a luminescent array comprising a plurality
of semiconductor luminescent elements; a power supply
circuit for providing pulsed power supply voltage to each
of the semiconductor luminescent elements in said lumi-
nescent array, so as to make the luminance of said sem-
iconductor luminescent elements substantially same as
that of the semiconductor luminescent elements by con-

stant DC currents. For GaAs LEDs, the duty ratio of said
pulse under a frequency of f=5KC is 50% - 90%, prefer-
ably 70% - 80%, and more preferably 75%. Said shift-
multiplexer is an integrated circuit. The semiconductor
lamp in this invention has the effect of energy saving,
and at the same time ensuring even luminance. It also
makes the power supply circuits have good performance,
simple design, easy to be integrated, convenient for ad-
justment, such that the fabrication cost is lowered and
can be practically and widely used.
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Description

Technical Field

[0001] This invention relates to a semiconductor lamp,
more specifically, it relates to a power supply technology
of a semiconductor lamp comprising semiconductor lu-
minescent elements (such as LEDs).

Background Art

[0002] Semiconductor luminescence technology is
one of the most promising new high-tech fields of the 21st

Century. As a new highly efficient solid-state light source,
semiconductor luminescent elements have the promi-
nent advantages such as long working life, energy sav-
ing, safe, environment friendly, rich in colors and very
small in size. It is another revolution in the history of lu-
minescence for human beings after the invention of in-
candescent lamp and fluorescent lamp. Semiconductor
luminescence technology is widely used in areas of gen-
eral luminescence, decorating luminescence (sightsee-
ing, household, recreation and commercial decorations),
transportation luminescence for vehicles like cars, traffic
signals, background lighting, large-screen display, lumi-
nescence for special tasks, military luminescence, tour-
ism and light industry products. A semiconductor lamp
with a power consumption of only 4W has a luminosity
equivalent to that of an incandescent lamp of more than
30W, and its working life can be as long as 1 million hours,
50 times of an ordinary incandescent lamp.
[0003] Traditionally, a semiconductor luminescent unit
and its array are powered with rated direct voltage. A
corresponding DC voltage is provided to a semiconductor
luminescent unit based on its rated voltage, so as to make
the semiconductor luminescent unit emit light normally.
For a semiconductor lamp using AC power supply, the
AC power supply should be converted into DC power
supply with rated voltage, such that the semiconductor
lamp can operate normally. Because the luminance of a
single semiconductor luminescent unit is limited, gener-
al-purpose electrical devices have to adopt the solution
of using a plurality of semiconductor luminescent units
as an array to emit light together. If every luminescent
unit has its own power supply circuit, it will not only make
the circuits complicated with high power assumption, it
will be unable to solve the problem of differences in lu-
minance of luminescent units because of differences dur-
ing manufacturing, and also very difficult for adjustment.
Even if the circuits can make the luminance of lumines-
cent units be conformed, the structure of the circuits
would be very complicated and cost a lot.
[0004] For example, the operating DC voltage of a sin-
gle LED with a luminance of 20000mcd is usually 3V,
with a constant current of 20mA. A semiconductor lamp
is usually formed of several to hundreds of LED groups.
It is easy to provide an LED with 20mA by using certain
electronic circuit, but it is a difficult problem to provide

hundreds of LED groups with a constant current of 20mA
at the same time. The currently used power supply lines
are complicated, and many LEDs do not use constant
current, and it is easy to have the result that the LEDs
have low luminance when the current is small, and have
reduced the life time when the current is large, so that
the luminance is uneven and unstable, the effect is bad.
Thus, it is a key technology to ensure long lifetime and
normal luminescence of the hundreds of LED groups by
providing them with a constant current of 20mA.

Contents of Invention

[0005] One of the technical problems to be solved by
this invention is to provide a new way of power supply to
a luminescent array comprising semiconductor lumines-
cent elements (such as LEDs). It takes less electricity
than traditional ways of power supply, and so it has the
effect of energy saving.
[0006] One of the technical problems to be solved by
this invention is to provide a new way of power supply to
a luminescent array comprising semiconductor lumines-
cent elements (such as LEDs), in which each of the lu-
minescent units of the luminescence array can be driven
constantly, so that the luminescent array could have even
luminescent effects.
[0007] Another technical problem to be solved by this
invention is to provide a new way of power supply to a
luminescent array comprising semiconductor lumines-
cent elements, in which the power supply circuits have
good performance, simple design, easy to be integrated,
convenient for adjustment, such that the fabrication cost
is lowered and can be practically and widely used.
[0008] Specifically, this invention provides a semicon-
ductor luminescent module, comprising: a luminescent
array comprising a plurality of semiconductor lumines-
cent elements; a power supply circuit for providing pulsed
voltage to each of the semiconductor luminescent ele-
ments in said luminescent array, so as to make the lumi-
nance of said semiconductor luminescent elements sub-
stantially same as that of the semiconductor luminescent
elements of constant DC power supply.
[0009] In a preferred embodiment of this invention, for
GaAs LEDs, the duty ratio of said pulse under a frequency
of f=5KC is 50% - 90%, preferably 70% - 80%, and more
preferably 75%.
[0010] Using pulse power supply voltage can save
more electricity than conventional DC power supply, so
that the energy saving effect is achieved.
[0011] In a preferred embodiment of this invention,
said power supply circuit comprises: a pulse generator
for generating pulses; a shift register for converting puls-
es generated by the pulse generator into pulses providing
power supply to each of the semiconductor luminescent
elements.
[0012] In a preferred embodiment of this invention,
said shift-multiplexer is an integrated circuit, such as the
16-bit IC HM62726 specially designed for constant cur-
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rent driving, wherein each of the parallel outputs of the
IC HM62726 drives a plurality of semiconductor lumines-
cent elements, preferably two.
[0013] Because this invention uses shift registers that
can be easily integrated to provide power supply pulses
to the luminescent array comprising semiconductor lu-
minescent elements, it avoids the solution of each lumi-
nescent unit having a set of circuits of power supply,
which simplifies the circuits and lowers the power as-
sumption.
[0014] By using an IC with constant current source, all
luminescent units in a luminescent array have uniform
luminance, so that such formed semiconductor lamp can
have even luminescent effect.
[0015] Since this invention can use all kinds of general
purpose IC module or application specific integrated cir-
cuit (ASIC) module, the fabrication cost is lowered, the
size of the power supply circuits and of the whole device
is minimized, the problem of power supply, clock, control
and load expansion are solved with a simple circuit de-
sign, making it convenient for commercialization, practi-
cal use and product prevalence.
[0016] In a preferred embodiment of this invention, the
duty ratio of said pulse generator can be adjusted.
[0017] In a preferred embodiment of this invention,
said pulse generator is built with integrated circuits, such
as 555 time base circuits.
[0018] In a preferred embodiment of this invention,
said power supply circuit has an external circuit for ad-
justing the luminance of each of the semiconductor lumi-
nescent elements.
[0019] In a preferred embodiment of this invention, it
also comprises a means for converting external AC pow-
er supply into DC power supply, such that the semicon-
ductor luminescent modules can operate with any power
supply.
[0020] This invention also provides a semiconductor
lamp, which can be formed by integrating said semicon-
ductor luminescent modules.
[0021] According to one embodiment, the semicon-
ductor lamp of this invention comprises:

A pulse generator described above, for generating
pulses; a plurality of semiconductor luminescent
modules, each of which includes a luminescent array
comprising a plurality of semiconductor luminescent
elements; a shift-multiplexer described above, for
converting pulses generated by said pulse generator
into pulses that provide power supply to each of the
semiconductor luminescent elements in said lumi-
nescent array; a constant current source capable of
providing constant current output to the luminescent
array comprising a plurality of semiconductor lumi-
nescent elements.

Description of Attached Drawings

[0022]

Fig. 1 is a sketch view showing duty ratio of the power
supply pulse applied to a semiconductor lumines-
cent element;
Fig. 2 is a circuit block diagram of a semiconductor
luminescent module according to an embodiment of
this invention;
Fig. 3 is a sketch view showing circuit functions of a
shift register according to an embodiment of this in-
vention
Fig. 4 is a functional block diagram of a 16-bit IC
HM62726 specially designed for constant current
driving.
Fig. 5 is a circuit diagram of a power supply circuit
built with ICs according to an embodiment of this
invention;
Fig. 6 is a circuit block diagram of a semiconductor
luminescent module according to another embodi-
ment of this invention.

Embodiments

[0023] The specific modes for carrying out this inven-
tion will be described through the following embodiments.
[0024] The following embodiments illustrate a semi-
conductor luminescent array formed of light emitting di-
odes (LED), and a semiconductor lamp formed thereof.
[0025] The operating DC voltage of a single LED with
a luminance of 20000mcd and below is usually 3V, with
a constant current of 20mA. The inventors of this inven-
tion found in experiments: when applying a pulse signal
to a GaAs LED, if the frequency of the pulses is adjusted
to make the duty ratio of the pulse signal reach a prede-
termined range, for example, in case the frequency
f=5KC (period T=0.2ms), when the duty ratio is 50% -
90%, preferably 70% - 80%, and more preferably 75%,
at this time the luminance of said semiconductor lumi-
nescent elements is substantially same as that of the
semiconductor luminescent elements by constant DC
current, a semiconductor lamp formed of semiconductor
luminescent LEDs driven in this way can have 75% en-
ergy saving effect.
[0026] Fig. 1 illustratively shows the pulse waveform
when the duty ratio is 75%. When frequency f=5KC (pe-
riod T=0.2ms), for a positive pulse, the low level time
Tk=0.2-0.15=0.05ms, so the duty ratio Tz/T=75%.
[0027] Why is the luminance of the semiconductor lu-
minescent elements driven by a pulse with certain duty
ratio same as that of the semiconductor luminescent el-
ements driven by constant DC supplies? This unobvious
effect is not limited by any special theory. It can be as-
sumed as follows: this is because a luminescent semi-
conductor is a load of capacitance nature and has inertia,
it keeps on emitting light for a short period of time even
after the power supply is off. It is because of this charac-
teristic that a substantially constant luminance can be
maintained by adjusting the duty ratio.
[0028] It should be noted that the above duty ratio is
defined with respect to certain semiconductor material
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(GaAs LEDs) and under certain pulse frequency (f=5KC,
period T=0.2ms). It is not difficult for those skilled in the
art to understand that proper pulse duty ratio can be found
for different semiconductor materials or at different op-
erating frequencies and so on, so as to make the lumi-
nance of other type semiconductor luminescent ele-
ments substantially same as that of the semiconductor
luminescent elements driven by constant DC currents.
[0029] One embodiment of this invention uses the
characteristics of multiplex constant current output of a
shift register and corresponding electronic circuits, to ob-
tain a constant current source and provide power sup-
plies simultaneously to a plurality of semiconductor lumi-
nescent units (such as a LED array); alternatively, utilizes
general purpose or application specific modules (such
as HM62672) to provide power supplies simultaneously
to a plurality of semiconductor luminescent units (such
as a LED array). Such a way of power supplying ensures
a consistent luminance of elements in the array, and the
problems of power supply, clock, control and load expan-
sion are solved with a simple circuit design.
[0030] Fig. 2 shows a circuit block diagram of a sem-
iconductor luminescent module according to an embod-
iment of this invention. As shown in the drawing, a sem-
iconductor luminescent module of this invention compris-
es a pulse generator 10, a shift multiplexer (and constant
current source) 20, a semiconductor luminescent ele-
ment array 30 comprising a plurality of semiconductor
luminescent elements, wherein the semiconductor lumi-
nescent element array 30 itself may form a semiconduc-
tor lamp, alternatively, a plurality of semiconductor lumi-
nescent element arrays forming a larger array to form a
semiconductor lamp with a larger area. Those skilled in
the art may easily understand such way of expansion.
[0031] Fig. 3 is a functional view of a shift-multiplexer
(and constant current source) 20 according to an embod-
iment of this invention. The drawing shows that a 16-bit
shift register serves as the shift-multiplexer 20, receiving
pulse trains from a pulse generator 10 at its serial input
terminal or shift clock terminal CLK, and converting into
parallel output pulses of the output terminals OUT0,
OUT1, ......, OUT15 whereby driving a plurality of semi-
conductor luminescent elements at the same time. Each
of the output terminal shown in the drawing drives one
semiconductor luminescent element (LED 60), a plurality
of semiconductor luminescent elements (there are 16
shown in the drawing) form one semiconductor lumines-
cent element array 30. Based on the characteristics of a
shift register, by adjusting circuit parameters of the pulse
generator, it is possible to make each output terminal of
the shift register have a required frequency and pulse
duty ratio. Although it is a 16-bit shift register shown in
the drawing, those skilled in the art may understand that
the shift-multiplexer can be a shift register of any bits. It
is shown in the drawing that each of the output terminals
OUT0, OUT1, ......, OUT15 drives one semiconductor lu-
minescent element. However, those skilled in the art may
understand that based on the loadability and anticipated

capacity of the circuits, each of the output terminals can
drive two or more semiconductor luminescent elements,
so as to form a semiconductor lamp having any number
of luminescent units.
[0032] Preferably, the embodiment of this invention us-
es constant current source to drive semiconductor lumi-
nescent elements, so that all the semiconductor lumines-
cent elements can maintain conformed luminance, in fa-
vor of forming a practical semiconductor lamp. It is pref-
erable that the current of each semiconductor lumines-
cent element is adjustable (such as functional of the "out-
put current adjustor" in the drawing), so that each of the
semiconductor luminescent elements may have the larg-
est luminance under certain pulse frequency and duty
ratio.
[0033] Considering the above requirements, and the
designed solution of using multiplex shift register by this
invention, it is convenient to meet these requirements by
using existing general purpose or application specific in-
tegrated circuit modules. As an example, Fig. 4 shows a
more specific functional block diagram when a 16-bit ap-
plication specific IC HM62726 serving as the multiplex
shift register in Fig. 3.
[0034] As shown in Fig. 4, reference sign 200 generally
indicates a structure of IC HM62726, including a 16-bit
shift register 50 having a serial data input terminal SDI
of the shift register, data shift clock CLK, and a serial
data output terminal SDO; a 16-bit output latch 70 for
controlling the transmission and holding of serial data
based on the status of the data latch terminal LE; a 16-
bit output driver 80 for controlling the transmission and
holding of data based on the status of the data enable
terminal OE; R-EXT is a constant current adjustment ter-
minal, which is controlled by an external circuit compris-
ing external resistors (such as R5 in Fig. 5), so as to
adjust the luminance of each of the luminescent units,
for example, the luminance of each of the luminescent
elements can be adjusted to maximum. In Fig. 4, each
of the output terminals drives a semiconductor lumines-
cent element (LED) 60, a plurality of semiconductor lu-
minescent elements (there are 16 shown in the drawing)
form one semiconductor luminescent element array 30.
Those skilled in the art may understand that based on
the loadability and capacity of the circuits, each of the
output terminals can drive two or more semiconductor
luminescent elements, so as to form a semiconductor
lamp having any number of luminescent units. As for the
specifications, parameters and use guide for the IC HM
62726, one may consult the specification and user’s guid-
ance of HM 62726 provided, for instance, by Huafang
Microelectronic Co. Ltd. Wu Xi, China. By using this IC,
it is possible to provide all kinds of flexible connection
forms for the design of power supply circuits with control
functions of various control terminals (such as the latch
terminal LE and enable terminal OE and so on).
[0035] Fig. 5 shows a more detailed circuit diagram of
a power supply circuit built with ICs. A 555 time base
circuit, resistors R3, R4 and R5, and capacitor C2 and
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C3 form an oscillation circuit as pulse generator, option-
ally adding a circuit formed with R2 and C1 to improve
the waveform of pulse square wave. Both the 555 time
base circuit and HM 62726 are connected to a constant
current source Vcc. One terminal of each of the semi-
conductor luminescent elements (LEDs 60) is connected
to the constant current source Vcc, another terminal is
connected to the output terminals OUT0, OUT1, ......,
OUT15 of the 16-bit power output driver controlled by
OE. The square wave terminal 3 of the 555 time base IC
serves for the clock CLK of the HM62726 for beating
pulses, and the parallel C1R2 output terminal at the same
phase thereof serves for the control signal for driving the
semiconductor lamp comprising LEDs. When OE is pos-
itive, the output is in high voltage, and the lamp does not
light; when OE is negative, the output is in low voltage,
and the lamp lights. That is to say, the oscillation signal
of OE directly controls the On and Off of the semicon-
ductor luminescent element LEDs 60. The external re-
sistor R5 of the optional R-EXT terminal forms an external
circuit for adjusting the luminance of each of the semi-
conductor luminescent elements. By adjusting the resis-
tor R5, the luminance of each of the semiconductor lu-
minescent elements can be made maximum, alternative-
ly, each of the semiconductor luminescent elements can
be made having a desired luminance. It can be seen from
the circuits in Fig. 5 and Fig. 4 that by using a shift-mul-
tiplexer in a form like IC HM62726, each of the semicon-
ductor luminescent elements sufficiently uses the con-
stant current source of the integrated shift-multiplexer,
ensuring the consistency in luminance of all the semi-
conductor luminescent elements, and therefore ensuring
semiconductor lamp to have excellent lighting effect.
Meanwhile, it ensures same pulses at desired frequency
and duty ratio to be simultaneously applied to the semi-
conductor luminescent elements.
[0036] With the structure of the circuit shown in Fig. 5,
the pulse wave form generated by the pulse generator
and applied on the CLK or OE terminal of the HM62726
IC is opposite in phase from the driving voltage pulse
waveform applied on the semiconductor luminescent el-
ement LEDs 60. That is to say, for a waveform with 75%
duty ratio, the non-empty pulse time applied on the sem-
iconductor luminescent elements is 25%. So, the semi-
conductor lamp formed of the semiconductor lumines-
cent LEDs can have 75% energy saving effect.
[0037] Fig. 5 illustratively demonstrates a case that
each of the output paths drives two LEDs 60, such that
one HM62726 IC can drive a luminescent array formed
of 32 luminescent elements. However, those skilled in
the art should understand that based on the loadability
and performance of the circuits, each of the output path
can drive one or more semiconductor luminescent ele-
ments, so as to form a semiconductor lamp having a de-
sired number of luminescent units. Meanwhile, it can be
understood that a semiconductor lamp with larger area
can be formed by merging any number of such lumines-
cent modules. For example, a semiconductor lamp with

larger area can use a same pulse generator, and may
include any number of said luminescent arrays each
comprising 32 luminescent elements, and may also in-
clude corresponding number of HM62726 ICs 200 serv-
ing as shift-multiplexers (and constant current sources).
[0038] Those skilled in the art may understand that be-
cause this invention uses integrated circuits, by using the
controlling effect of various control terminals (such as
latch terminal LE or enable terminal OE), it is possible to
provide different flexible connection forms. Those skilled
in the art can make changes and modifications to the
structure of the circuits without going beyond the scope
of this invention. For example, in one embodiment, it is
possible to receive trains of pulses from the pulse gen-
erator 10 at the serial data input terminal SDI of the 16-
bit shift register 50, converting it into parallel output puls-
es at the output terminals OUT0, OUT1, ....., OUT15 un-
der the control of various control terminals (such as latch
terminal LE or enable terminal OE) and the driving of
clock, and at the same time, driving the plurality of sem-
iconductor luminescent elements (LEDs) 60, each of the
output terminals has the frequency and duty ratio corre-
sponding to the input terminals. When it is necessary to
form a semiconductor lamp with larger area with a plu-
rality of luminescent modules, serial output terminal SDO
can be used as the pulse input of the next IC stages.
[0039] Those skilled in the art may also understand
that the pulse generator in this invention is not limited to
the pulse circuits formed of the 555 time base circuits
100 described in Fig. 5, any suitable pulse circuits may
be used. After each of the parameters are determined,
the pulse outputted by these pulse circuits shall have
predetermined frequency and duty ratio that meet the
requirements, for example, duty ratio can be 50% - 90%,
preferably 70% - 80%, and more preferably 75%, such
that the luminance of said semiconductor LEDs 60 can
be substantially same as that of the semiconductor LEDs
driven by constant DC currents. As an option, within the
capability of those skilled in the art, the pulse circuit can
also be designed into frequency adjustable and duty ratio
adjustable, so as to obtain a substantially same lumi-
nance as that of the constant DC driven semiconductor
LEDs, or make the semiconductor LEDs have the max-
imum luminance, or make the semiconductor LEDs have
the desired luminance, by adjusting the frequency or duty
ratio of the pulse circuit,.
[0040] Another embodiment in Fig. 6 shows that the
semiconductor luminescent array or semiconductor lamp
can use any kinds of power supplies. Compared with the
power supply circuit block diagram of the semiconductor
luminescent module shown in Fig. 2, it also includes AC
or DC power supply of any voltage, it is only necessary
to convert the power supply voltage (such as urban elec-
tricity of 220V AC) into a constant current source with
rated operating voltage for the semiconductor (such as
IC’s operation voltage 5V DC, and LED’s operating volt-
age 3V DC, and so on) through a transformation and
rectification circuit 40, so as to develop a practical com-
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mercial product according to this invention.
[0041] The preferred embodiments of this invention
are described above in reference to the attached draw-
ings. It should be understood that this invention is not
exactly limited to these illustrated embodiments. Those
skilled in the art may make some changes and modifica-
tion to the invention without departing from the spirit and
scope of this invention characterized by the claims.

Claims

1. A semiconductor luminescent module, comprising:

a luminescent array comprising a plurality of
semiconductor luminescent elements;
a power supply circuit for providing pulsed power
supply voltages to the semiconductor lumines-
cent elements in said luminescent array, so as
to make the luminance of said semiconductor
luminescent elements substantially same as
that of the semiconductor luminescent elements
otherwise driven by constant DC currents.

2. The semiconductor luminescent module according
to Claim 1, wherein for GaAs LEDs, the duty ratio of
said pulse under a frequency of f=5KC is 50% - 90%,
preferably 70% - 80%, and more preferably 75%.

3. The semiconductor luminescent module according
to Claim 1 or 2, wherein said power supply circuit
comprises:

a pulse generator for generating pulses;
a shift-multiplexer for converting pulses gener-
ated by the pulse generator into pulses providing
power supply to each of the semiconductor lu-
minescent elements.

4. The semiconductor luminescent module according
to Claim 3, wherein said power supply circuit further
comprises a constant current source, for providing
constant current input to the luminescent array com-
prising the semiconductor luminescent elements.

5. The semiconductor luminescent module according
to Claim 4, wherein said shift-multiplexer is an inte-
grated circuit (IC), such as an application specific IC
HM62726 for 16-bit constant current driving LEDs.

6. The semiconductor luminescent module according
to Claim 5, wherein each of the parallel outputs of
the IC drives a plurality of semiconductor lumines-
cent elements, preferably two.

7. The semiconductor luminescent module according
to Claim 3, wherein the duty ratio of said pulse gen-
erator is adjustable.

8. The semiconductor luminescent module according
to Claim 3, wherein said pulse generator is built with
integrated circuits, such as a 555 time base circuit.

9. The semiconductor luminescent module according
to Claim 4, wherein said power supply circuit has an
external circuit for adjusting the luminance of each
of the semiconductor luminescent elements.

10. The semiconductor luminescent module according
to Claim 3, wherein said power supply circuit further
comprises a circuit for improving pulse waveform.

11. The semiconductor luminescent module according
to Claim 4, further comprises a means for converting
external AC power supplies into DC power supplies,
such that the semiconductor luminescent modules
can operate with any power supplies.

12. A semiconductor lamp, comprising:

a pulse generator for generating pulses;
a plurality of semiconductor luminescent mod-
ules, each of which includes:

a luminescent array comprising a plurality
of semiconductor luminescent elements;
a shift-multiplexer for converting pulses
generated by said pulse generator into puls-
es that provide power supplies to the sem-
iconductor luminescent elements in said lu-
minescent array so as to make the lumi-
nance of said semiconductor luminescent
elements substantially same as that of the
semiconductor luminescent elements oth-
erwise driven by constant DC currents.
a constant current source capable of pro-
viding constant current outputs to the lumi-
nescent arrays each comprising a plurality
of semiconductor luminescent elements.

13. The semiconductor lamp according to Claim 12,
wherein for GaAs LEDs, the duty ratio of said pulse
under a frequency of f=5KC is 50% - 90%, preferably
70% - 80%, and more preferably 75%.

14. The semiconductor lamp according to Claim 12 or
13, wherein said shift-multiplexer is an integrated cir-
cuit (IC), such as an application specific IC HM62726
for 16-bit constant current driving LEDs.

15. The semiconductor lamp according to Claim 14,
wherein each of the parallel outputs of the IC drives
a plurality of semiconductor luminescent elements,
preferably two.

16. The semiconductor lamp according to Claim 12,
wherein the duty ratio of said pulse generator is ad-
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justable.

17. The semiconductor lamp according to Claim 12 or
13, wherein said pulse generator is built with inte-
grated circuits, such as a 555 time base circuit.

18. The semiconductor lamp according to Claim 12 or
13, wherein said power supply circuit has an external
circuit for adjusting the luminance of each of the sem-
iconductor luminescent elements.

19. The semiconductor lamp according to Claim 12 or
13, wherein said power supply circuit further com-
prises a circuit for improving pulse waveform.

20. The semiconductor lamp according to Claim 12, fur-
ther comprises a means for converting external AC
power supplies into DC power supplies, such that
the semiconductor lamp can operate with any power
supplies.
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