TI TLE: .KARACKE M CROPHONE: 5 FI ELD OF THE INVENTICN The
- present ‘invention relates to a Wi rel ess m cr opheone, esﬂbslaﬁt
* aut o- acconpanylng 10 W rel ess mcrophone, which is cap \ “% ting
~ nusi cal acconpanlnents and lyric captions without externa
& equi prments. - . : v .

T fatly

~ KARAOKE MICROPHONE
5 | _ PIELD OF THE INVENTION

The present invéntion réiates, to a wireless
micfophone; especially to ;An auto-gccompanying

10 wireless microphone, which is”capgble of generating
musical accompaniments and lyric captions without

external karaoke equipments,
15 BACKGROUND OF THE INVENTION

Cénventional microphones, wire or wireless,

| are only designed to receive sound and convert it
20 into electrical signals. When setting up a karaoke
sYstem, usually some externallkaraoke equipments are
required to genetata musical accompaniments and/or

lyric céptions;' Since most conventional karaoke
equipments are stationary, they are not readily

25 portable. thérefore, the use of such karaoke systens

is considerably constrained.
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. external karaoke equipnents are required to generate nusical
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'SUMMARY OF THE INVENTION

The object of the present invention is to

provide a portable microphone which is capable of

.'generatinq musical accompaniments and 1lyric

captions.

The above object is realized by providing a
microphone with a general MIDI sound source module

therein to generate accompaniments accordi_mj'_to pre-

stored music data, and a central processing unit

(CPU) to process and disp_lay lyrics on a 1liquid
crystal display (LCD). - Because the general MIDI
sound source module can be composed of integrated
circuits (ICs) o_f small size, it can be incorporated
into the microphone. Thereforé, the portable
microphone can be used with any amplification system
to make ﬁ complete karaoke system without the need

of external karaoke equipment.

The above object is fulfilled by providing an °

integrated karaoke microphone. The microphone

corﬁpris@es: (1) a general MIDI sound source module,

Gen Re
Ugid@hde M\‘ \
captions. Since nost conventional karaoke eg\m re

they are not readily



25 portable. Therefore, the use of such karaoke systens is consrdeﬁabLy_.
:const rai ned. 02 SUMVARY OF THE I NVENTI ON 5 ; This Sheet

o | . 03 //” ’” /ia‘-‘ed

- for receiving MIDI signals and generating a first
sound signal according to the internal wave table in
the GM module; (2) a memory device for storing music
data; (3) a microphone for receiving external

5 acoustical input and converting it into a second
electrical signal; (4) a mixer for mixing said firSt
and second electrical signals and outputting a third
electrical signal; (5) an FM modulator and RF source
for modulating and outputting said third electrical

10 signal; and (6) a CPU for retrieving said data from
| said meﬁory.device, translating said data into said
MIDI signal, and sénding said MIDI signal to said

general MIDI sound source module and ééid' memory

device.
15
‘BRIEF DESCRIPTION OF THE DRAWING
20 The present invention wi_.ll become more fully
understood from the detailed description given
hereinafter_and with reference to the accompanying
drawings which are suppliéd only for illustration,
and thus are not limitative of the 'present
25 invention and wherein:
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The object of the present invention is to provide a por bfe n1crophone

2 which is capable of generating nusical acconpani t$msgﬁd}h£ ¢eh Be
captions. 10 The above object is realized by providing a m
general M D ‘sound source nodul e therel n t& generate accomim
according to pre-

Figs. 1a to 1g show different views of the

present invention:;

Fig. 2 is a block diagram of the circuit

configuration of the présént invention:;
Fig. 3a is a flow ghart of the main program;

Fig. 3b is a flow chart of the interrupt
service routine of the main program shown in Fig.

3:&:

Fig. 3c is a flow chart of the key-click
dispatching routine of the main program shown in

Fig. 3a:

Fig. '3d is a flow chart of the play routine of
the main program shown in Fig. 3a;

Fig. 4 is a flow chart for performing a song;
Fig. S5a is a perspective view of a detachable

LCD caption display attached on the microphone of

the present invention;

laced




~stored nusic data, and a central processing unit 15 (CPUy tTo process’ and

;. display.lyrics on a liquid crystal display (LCD). Becauseﬁlpglegqggggehk 14ekd
sound sour.ce nodul e can be conposed of integrated, CIrCUItS

. size, it can be incorporated into the Fbg}ophone Therefmu

" portable 20 m crophone can be used-wt y anplificatio

a canpl ete karaoke system w t hout the need

‘Fig. 5b is a block diagram of the circuit
structure of the detachable LCD caption display

shown in Fig. 5a; and

5 Fig. 6 1is a block diagram of the circuit
structure of a TV caption system.

-

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

10
Please refer to Figs. l1a to 1g. In appearances,
a wireless microphone 10 according to the present
invention has a shell 19, a contrcl panel 12, a
15 caption system expansion slot 15, a radio-frequency

(RF) output 16, a musical instrument digital
interface (MIDI) port 17, an external power supply
connector 1:8, and a read-only-memory (ROM) expansion
slot 20. The control panel 12 comprises a keyboarad
20 121 and a 1liquid-crystal-display (LCD) function
display 122 which is shown in Fig. 1lb. Keyboard 121
is used to control the microphone 10 to select or
play a song, while LCD 122 displays the song and the
functions or .status of the microphone 10. Caption
25 system expansion slot 15 is used to connect to a TV

caption system or a detachable LCD caption display



of external karaoke equi pment. The above object is ful fifFaq By providing |
:an 25  integrated karaoke m crophone. The m cr ophongy;c ¥R HaSB&n RE eca\

“general M Dl sound source nodul e, for receiving MDI si
.generating a first ' 06 Qﬂ“

which will be discussed later. When the microphone
is playing a song, 1lyrics of ‘the song will be
simultaneously diéplayed on TV or the detachable LCD
caption display. RP output 16 is used to emit FM
5 signals whi_ch' are generatéd by the microphone 10 for
wireless applications. MIDI port 17 J‘._s used to
connect to a computer or a -MIDI instruinent to
receivé a MIDI 'siqnal theref;qm a_nd_ process it,
where the microphone 10 .erves as a high quality
10 computerized sound source, and the audio output of
the nicrophone can be conveniently tranémitted to
amplification systems wirelessly. ROM expansio_n slot
20 is used to connect an expansion cassette 21 as
shown in PFig. 1f, to in_cfease the storagé of songs

15 in the microphone 10.

A circuit configuration for thé micrpphone 10

vhich is provided within the shell 19 is shown in

Fig. 2. The circuit comprises a general MIDI sound

20 source module 30, ROMs 40 and 41, a static random-
access-memory (SRAM) 43, a central _processing unit
(CPU) S50, a keyboard 121, a LCD function display

122, a caption systen éxpansion slot 15, a
microphone 60, an | echo circuit 61, a mixer 65_, and

25 an FM modulator 70. The general MIDI sound source .

module 30 can be either dream 8905 or 9203



sound signal according to the internal wave table in the;

: menory device for.storing nusic data; (3) a n1crophone 1mxd
- external 5- .acoustical input and converting it into a.sec l

. signal; (4) a mxer for mxing said first and second el ectri

“outputting a third electrical S|gnaL,,(5)(ﬂﬁ FM nodul at or and RF source for
nodul ating and outputting said third el ectrical

compatible chip, which receives MIDI signals from

the CPU 50, and generates 16-bit stereo séunds using

an internal wave table. Up to 16 or even 22 sounds

can be generated at the same time. Additionally, for

5 achieving a high quality of sound, 64 kinds of sound
are sifted out from original 128 kinds of sound'in
general MIDI standard and stoted in the wave table.

When generating a sound which is not in the 64 kinds

of stored sounds, a most similar sound is

10 aﬁtohatically used to replace it. In this way, the
desired size of ROMs in the general MIDI sound
source module 30 can be reduced, and the sampling
duration of each'sound can be increased fbfimprove

the sound quality. Therefbre; superidr sound quality

15 can be obtained without the need of additional
quality circuits, such as a digital signal processor
(DSP). In this embodiment, the sampling rate of the

wave table is 44.1 KHz. ROMs 40 and 41 are used to
store the song data. The storage size of each ROM is

20 4 megabytes. ROM 40 is secured inside the microphone
16. ROM 41 is detachably mounted to the microphone

10 to increase the storage capacity of song data.
Before a sélected song is played, the syhchronous

data and the lyrics of the song are output to the

25 external captioﬂ system or the LCD caption disgiay.

After that, pre-compressed music datg of the song is



10 = signal; and (6) a CPU for retrieving said data from sal d“rr‘é?o‘ry T

-device, transl ating said data into said MDI signal, and-: gegHssaaeéxM
signal to said general M DI sound source modul e and said ne

.. BRI EF DESCRI PTI ON OF THE DRAW NG 20 _ The present i nvmﬂ“)“
~beconme nmore fully .. 8

decompressed into the SRAM 43. The storage size of
the SRAM 43 is as high as 64 kilobytes.

In the present embodiment, CPU 50 is a 8051

5 chip, which executes the main program. The flow
chart .of the main program is shown in Fig. 3a. Three
subroutines qf the wmain program including an
interrupt service routine, a key-click dispatching
routine, and a play routine are respectively shown

10 in Figs. 3b, 3¢, and 3d. These routines are

described as follows:

(1) Accepts keyboard interrupt commands, and
transfers data that is to be displayed to the LCD
15 display 122 via a data bus.

(2)  Outputs 1lyrics and synchronous data of
selected songs to external TV caption system or LCD

caption display.

20
(3) Decompresses pre-compressed music data of
the selected song from the ROMs 40 or 41 into the
SRAM 43. |
25 (4) Reads out the music data in the SRAM 43 and

outpﬁts proper MIDi event(s) to the gene_ral MIDI
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sound source module 30. Read-time transposition can
be achieved in this transfer pracess by the CPU 50.

A flowchart of performlng a song is shown in Fig. 4.

(5) when playing a song, user can change tempo,

key or instrument assignments when playing a song.

(6) Saves a song into a list of selected songs
or deletes it therefrom. Before saving or playing a
song, it will check whether the song exists in the
ROMs 40 or 41.

(7) Controls the dieplay of lyrics”aﬁd other

~ data on the LCD display 122.

While not playing, the keyboard 121 is used to

input the code of songs, or to insert or delete

songs from song list. While playing a song, the user

can use the keyboard 121 to transpose, change tones,

or change tempo. Microphone 60 is used to receive

the sound from the user, and to send it to the echo

circuit 61. After addina an echo effect. the sound
of the user is sent to the mixer 65 where the sound
of the user is mixed with the music sound and then
outout to the Fulmodulator 70. The strenath of echo

effect can be adiusted bv the user from the control
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04 Figs. lato 1g showdifferent views of the present nventlon
‘is a .block diagram of the circuit 5 configuratl

invention; Fig. 3ais a flowchart of the main program F
‘-chart of the interrupt 10 © service routine of the main

Fi g.

panel 12. In the FM modulator 70, audio frequenéy

signals, including the singer’s voice and the music

sound, are modulated into FM signals and then outpuﬁ

wirely or wirelessly.

Lyrics and synchronous data is output to
external caption systems via the caption system
expansioh slot 15. CPU S50 syncﬁ}onizes the external
caption systems by sending MIDI clocks. The caption
systems will show the user 1lyric line by line and
indicate the word to sing according to the MIDI

clocks when playing a song.

A TV caption system 300 or a detachable LCD
caption display 200 can be used to display lyrics.
As shown in Fig. 5a, detachable LCD caption display
200 can be attached to the microphone 10. The
connector'of the detachable LCD captibn diéplay 200

is inserted into the caption system expansion slot

15. The user éan turn the LCD caption display 200 up

or down to read the lyrics shown thereon. Fig. 5
shows the structure of the LCD caption display 200,
including a CPU 201, a ROM 205 for storing character
fonts, an LCD display controlling circuit 202, a
random-access-memory (RAM) 204, and a LCD.203. The

LCD caption display 200 is connected to the caption

=10~
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3a: Fig. 3c is a flowchart of the key-click dispatchi ng-Fottine of the

‘mai n program shown in 15 Fig. 3a; Fig.3d is a flow ch S§Qa;ﬁysqm
routine of the:main progran1shomm in Fig. 3a; 20

- laced
~chart for performng a song; Fig. 5a is a perspective vi ew\“‘\‘ﬁ\‘mﬁ\\mm
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system expansion slot 15 via a universal
asynchronous reeeiver/transmitter (UART) 210. The
structure of tie TV caption system 306 is shown in
Fig. 6, inclvﬁiﬁg a CPU 301, a ROM 302 for storing
character fonts, a RAM 303, a character 'display
buffer 304, a ROM 308 for storing graphic data, a
display matrix to TV signal converting module 305, a
video frequency to the very high frequency (VHF) or
the ultra high frequenc? (UHF) converting module

309, a video signal mixer 306, an audio signal mixer

© 307, an antenna 316, and a UART port 315. The TV

caption system 300 further comprises a video ‘'signal
input 310, two stereo audio signal inputs 311 and
312, a video signal output 313, and a stereo audio
signal output 314. Video signals can be converted
into VHF or UHF signals and then emitted by the
antenna 316. The TV caption system 300 is connected
to the caption system'expansien slot 15 via the UART
315 port. The ROM 308 is used to store some static
graphic images which are shown as the bacquound on
a TV together with the lyrics when no video source

is found in video signal input 310.

While the invention has been described by way
of examples and in terms of a preferred embodiment,

it is to be understood that the inyention need not

1
l

1
l
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!
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LCD caption display attached on the m crophone of the pre%% |nvent|on

05 Fig. ‘5b is a block diagramof the circuit

. *

|

lI

'be limited to the disclosed ‘embodiment. On the

contrary, it is intended to cover various
modifications. and similar arrangements included
within the spirit and scope of the appended claims,
the scope of which should be accorded the broadest
interpretation so as to | encompass. all such

modifications and similar structures.

Sheet Has Been Reﬂl
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structure of the detachable LCD caption display shown in iﬂ. a 5 ;
Fig. 6 is a block diagram of the circuit-structur o8 aged ||
system DETAI LED DESCRI PTION OF THE PREFERRED EMBODI I\/ENTm ﬂ r
to Figs. lato 1g. |In appearances, a wreless m crophone 1 [

t he present - v o~

What is claimed is:
1. A microphone, comprising:

a general MIDI sound source module,  for
receiving a MIDI signal and generating a
first electrical signal of a musical
accompaniment according to a wave table
and said MIDI signal;

a memory device for storing song data;

a microphone for receiving external

O ® N & O & W N e

acoustical inﬁut and converting it into a

second electrical signal:

10

11 a 'mixer for mixing said first and second

12 electrical signals and outputting é.thlrd

13 electrical signal;

14 a CPU for retrieving said data from said

15 memory device, translating said data into

16 said MIDI signal, and sending said MIDI

17 signal to said general MIDI sound source

18 module and said memory device.

19

20 2. A microphone as claimed in claim 1, further
21 comprising a SRAM device where said CPU decodes and
22 stores said data. |

23

24 3. A microphone as claimed in claim 1, further
25 comprising a  keyboard for controlling the
26 microphone. '

13

AN



i nvention has a shell 19, a control panel 12, a 15 cap t| 2@ Been Replaced
- expansi,on slot 15, a radio-frequency (RF) out put

i nstrument digital interface (MD') port 17, an external ,ﬂ
connector 18, and-a read-only-nmenory (ROV) expansion sl ot 20 The con

panel 12 conprises a keyboard 20 . 121]_4pd a liquid-crystal - dlsplay
(LCD) * function display 122 mhich_is shown in Fig. |b. Keyboard 121

1 4. A micrcphone' as claimed in claim 1, further
2 comprising a LCD to display lyrics which are decoded
3 by said CPU from said data.
4 ' .
5 5. A microphone as claimed in claim 1, further
6 comprising a caption system expansion slot for
7 outputting 1lyrics and synchronous data which are
8 decoded by said CPU from said data.
9 ' |
10 6. A microphone as claimed in claim 1, wherein said
11 memory device comprises a fixed ROM and a detachable
12 ROM.
13 | |
14 7. A microphone' as claimed in claim 1, further
15 comprising an FM modulator and RF source for
16 modulating and outputting said third electrical
17 signal. '
1.8
19. 8. A microphone as claimed in claim 5, further
20 comprising a detachable LCD caption display which
21 can be connected with the microphone via. said
22 caption system exbansion slot.
23 | |
24 9. A nmicrophone as claimed in claim 5, further
25 comprising a TV caption system which can be

14
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. is used to control the m crophone 10 to sel ect or play song, while TCO
- 1. 22 displays the song and the functions or status of t
Caption 25 system expansion slot 15 is used to connet

laced
system or a detachable LCD caption display (H““ ‘“ﬂﬂ““l\:ﬂl

1 connected with the microphone via said caption
2 system expansion slot.

3

4 10. A microphéne as claimed in claim 8, wherein said
5 LCD caption display is capable of being turned up or
6 down. ‘ '

. _

8 11. A microphone as cla;med in claim 8, wherein said
9 LCD caption display comprises a CPU, a ROM for
10 storing fonts of charactefs, an LCD display

11 controlling circuit, a RAM, and an LCD.

12

13 12. A microphone as claimed in claim 1, wherein said
14 TV caption system comprisés a CPU, a ROM for storing
15 character fonts, a RAM, a character display buffer,
16 a RQH, for storing graphic data, a matrix to TV
17 signal conversion module,'a_video frequency to VHF
18 or ﬁHF conversion module, a video signal mixer, an
19 audio signal mixer, and an antenna. |

21 13. A microphone as claimed in claim 12, wherein a
22 stationary graphic image is stored in said ROM for
23 storing graphic data and output when no video source
24 is found in said TV caption systemn. |

e

|||I|II| I l\I\l |\ \II\
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. 06 which will be discussed |ater. Wen the mcrophone |s s ng,
lyrics-of the song will be sinultaneously displayed on TV 0
LCD captibn display. RF output 16 is used to enmit FM5 < N]ﬂﬂ

generated by the mcrophone 10 for wrel eg_sﬁappl i cati ons.
used to

ABSTRACT OF THE DISCLOSURE

A wi;eless karaoke microphone which can
5 genérate musical .accompanim'ents and the song lyrics
by integrating a generai MIDI sound source, a CPU,
and an LCD into the microphone. Lyrics and MIDI
signals of songs can be pre-stored into ROMs so that
the microphone can accompany .a_n user and display
10 lyrics without any. additional Xkaraoke equipments.
This microphone itself constitutes a karaoke system
that can be used with any amplification system. An
LCD caption display or TV caption system- can be
attached to the microphone to display lyrics on an

15  LCD or on TV. |

- 16
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?:tqr,a corrputer or -a MDI instrunent to recei %sﬁee%QlBeén'lGBﬁded a

iprocess it, where the m crophone 10 serves I|t'y
g -'='.g:.-- corrpu.t.erl zed sound source, t:ge audi o out put” of e can
'be conveni-ently transmtted to arrpl [ ation systems wi r

!
| expansion gjot 20 is used to connect n expansi on cassette 21 as shown in
Fig. 1f, t© increase the storage of spngs
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15 in the ni cr,ophohé '10. A circuit confi guraf lon for the mcropnone 10
which is provided within the shell 19 is shown in Fig. 2. "fTﬁeTlﬁééh‘EémfasBeenReﬂlaced

conprises a general M DI sound 20 source le 30, ROMs 40
Static random -@c‘icess-rrermr'y (SRAM 43 a ce | processing u;U“ ﬂ( |
: LCD function display 122, a caption 2yste

a keyboard 121
slot 15, a

FIG. 1f
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m crophone 60, an echo circuit 61, a mxer 65 and 25[ _ .ag . EMa.Ben d
70. The general M DI sound source nodule 30 can be} &P 905
or 9203 \. 07 conpati bl e chip, which Oegei ves M DI siibna“ \r\

v
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sound source 3 ?" - /
module * | 122
34 | R 144 < }
w 221 121
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795; 5°'0or even 22 sounds can be generated at th

\ 4 fTor 5 achi eving. a high qugt@ty of sound
& e"S|F ed out fromoriginal 128 kinds of nd in general

- dnd stored in the wave table. \Wien generating a sound which is not |n the
64 kinds of stored sounds, a ar sound is

"t;‘ nerates 16-bit stereo sounds u5|ng an |nternaﬁ elmmdli

Initial sound module
and the CPU

I

Set interrupt service
routine for CPU timer

1

Call play routine

Yes ¢

-'FI_G. 3a
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! RGO ,'5| on oT each sound can be increased to i r v
hiRRting R asBf or e, superror sound quality 15 can

ol asmen e SOV
T heiva'heed~ :df"--' additional quality ci rcuﬁs such as a d| gital sr gnal
processor (DSP) In this enbodi nent, sanpling rate of the

( Start  )

; v
Increase sys_count by 1

v
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by sys_count

FIG. 3b
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wave table is 44.1 KHz. ROMs 40 and 41 are used to store the Shis

- storage-size of each ROMis 20 4 nmegabyt éo ROM 40 is secure

m crophone 10, ROM 41 is detachably m)unte t he m cr ophiore 1 '
i ncrease t he storage capacity of song _data. Before a_selected song S

. pl ayed, the synchronous d&\a and the Jyrigcs Jof |t he» song are output to the
25 external caption s LCD:cart I gqn.gi splfay.

Frrrmay

Load so

Set ployin

true

ing]

pond
i
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Update
corres
digit

Update song]

queue

"Load song

Set playing

false

FIG. 3c

via
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|program change

Dispatch key click

Increase or
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1 map by 1
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After that, pre-conpressed mJSIC ‘dat a of the’ song |§ RSsHs L ﬂd
Sinto the SRAM43 The storage size of the SRAM 43 is as hlg Regiice
k| | obytes. IR the present enbodi nent, CPU &(3)071 s a 8051 Iml" "IIIII II

Load song
Read ROM header

for selected song
number

l

Dump lyric _chu-n'k.
Decompress music
data to SRAM

Display playing song

l

Set variables to
initial states

FIG. 3d



5 chi p, which executes the main program The flow chart of thé main
programis shown in Fig. 3a. Three subrout IQS the  mai NThisSheWHABeen Replaced

i ncluding ah i‘hferrupt service routine, C|ICk dlspatch
and a play routine are respectivel y shown 10 in Figs. ﬂﬂm I,
3d. These routines are descrloedPhy fgllows: (1) Accepts

I nterrupt conmands, and

y
Read next MID]
block and set

Trdnspose
—s corresponding

Note OFF event | Stop play

= |
BT

FIG. 4



,,{;sAto be displayed to the LCD 15 . display.-122.via. e
& puts lyrics and synchronous data of | selected SoNngs

“to. -gﬂf:a caption system or LCD capti di splay. 20 ’
pr.e- 38pr es¥6d musi@ data of the sel ected scﬁ@fromthe I, ”’”’ﬁ,’
the "
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be achieved in this transfer process by the CPU 50. A fl owechart--ef—--

~performng a song is shown in Fig. 4. 5 _ (5) V\herf-p yéﬂ%&l—ﬁsﬁe‘mﬁe laced
er can change tenpo, key or instrunent assignnments vvh np mﬁumﬁ
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(7) Controls the display of lyrics and other data on the LCD display 122,
.15 Whilye not playing, the keyboard 121 is used to i nput [ The, cade Zw.
"6r ‘to insert or delete songs fromsong list. Wile pIaYIhg‘a ‘50
can use the keyboard 121 to transpose, ~change tones, 2q| qmpruch

¢ *M crophone 60 is used to receive IL T

wv. 01

TITLE:
KARAQOKE MICROPHONE

5 FIELD OF THE INVENTION

The present invention reiates. to a wireless
nicrophone, especially to an auto-accompanying

10 wireless microéhone, which is capable of generating
nusical accompaniments and 1lyric captions without

external karaoke equipments.

15 BACKGROUND OF THE INVENTION

Conventional microphones, wire or wireless,
are only designed to receive sound and convert it

20 into electrical signals. When setting up a karaoke

—

system, usually some external karaoke equipments are
required to generate musical accompaniments and/or
lyric captions. ' Since most conventional karaoke
equipments are stationary, they are not readily
25 portable. Théreforé, the use of such karaoke sys?ems

is considerably constrained.



the sound fromthe user, and to send it to the echo circuit. 61, Af{er- -
addi na an echo effect. the sound of the user is sent to the mxer 65 Wnere
the sound of the user is m xed with the nusic sound and tlhm %"J

...................................

user fromthe control

-~ 02

maa—

SUMMARY OF THE INVENTION

5
The object of the present invention is to
provide a portable microphone which is capable of
generating musical accompaniments and 1lyric
captions.
¢ 10

The above object is realized _by providing a
microphone with a general MIDI sound source module
therein. to generate accom::animents accor&in{;' to p:é-
stored music data, and a centrai processing unit

15 (CPU) to process and display 1lyrics on a 1liquid
crystal display (LCD).  Because the general MIDI
sound source module can be composed of integrated
circuits (ICs) of small size, it can be incorporated
into the microphone. Therefore, the portable

{ 20 nicrophone dan be used with any amplification system
to make a complete karaoke system without the need

of external karaoke equipment.

The above object is fulfilled by providing an
25  integrated karaoke microphone. The microphone

comprises: (1) .a genérél MIDI sound source'module,



10 panel 12. In the FM nodul ator 70, audio frequency signals; inCIUdfhngHe
singer's voice and the nusic sound, are nodul ated into FM-signal's ‘and t hen,
" out put mnrely or wirelessly. 5 Lyrics and synchronous data |a,outpuﬁ9§i) _ﬁ

‘ —

i 0 3

for receiving MIDI signals and generating a first

sound signal according to the internal wave table in

the GM module; (2) a memory device for storing music

data; (3) a microphone for receiving external

5 acoustical input and converting it into a second

electrical signal; (4) a mixer for mixing said first

and second electrical signals and outputting a third

electrical signal; (5) an FM modulator and RF source

for modulating and outputting said third electrical

( 10 signal; and (6) a CPU for retrieving said data from

said meﬁory device, translating said data into said

MIDI signal, and sending éaid MIDI signal to said

general . MIDI sound source module and ééid' memory
device. |

15

"BRIEF DESCRIPTION OF THE DRAWING

( 20 The present invention will become more fully
understood from the detailed description given
hereinafter and with reference to the accompanying
drawings which are supplied only for illustration,
and thus are not limitative of the present

25 invention and wherein:



external caption systenms via the caption system expansi Qn._sl-ot=&5 “CPB!&I‘
synchronlzes t he external captlon systenms by sending M D} peloeks:

* caption 10 systens will show the user lyric line by I ne and qEﬁaﬂ§~
the word to sing according to the MDI cl ocks when playinmade sofg. ATV "7
. caption system 300 or a detachable LCD_15 Oztaptlon dis an be

used to display lyrics. e

Figs} la to 1g show different views of the

present invention;

Fig. 2 is a block diagram of the circuit

5 configuration of the present invention;
Fig. 3a is a flow chart of the main program;

Fig. 3b is a flow chart of the interrupt
( 10 service routine of the main program shown in Fig.

3a;

Fig. 3c is a flow chart of the kéy-cliék
dispatching routine of the main program shown in

15 Fig. 3a;

Fig. -3d is a flow chart of the play routine of

the main program shown in Fig. 3a;
i 20 Fig. 4 is a flow chart for performing a song:

Fig. 5a is a perspective view of a detachable
LCD caption display attached on the microphone of
the present invention;

25



As shown in Fig. 5a, detachable LCD caption display 200 :can be-att achéﬁ“tvo'
_the mcrophone 10. The connector of the detachable LCD capxron “diEplay* 500

i"$ i'nserted into the caption system expansi on slot 20
turn the LCD caption display 200 up or down to read the llyurtacs,u rh(’S

. 15. The user rt:@n

-thereon. Fig. 5 shows the structure of, thg(_)L.ED caption dﬁg*pfay 200,

I ncluding a CPU 201, a ROM 205 for - storin

15

20

25

aracter

Fig. 5b is a block diagram of the circuit
structure of the detachable LCD caption display

shown in Fig. 5a; and

Fig. 6 1is a block diagram of the circuit

structure of a TV caption systen.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Please refer to Figs. la to 1g. In appearances,
a wireless microphone 10 according to the present
invention has a shell '19,' a contrcl panel 12, a
caption system expansion slot 15, a radio~frequency
(RF) " output 16, a musical instrument digital
.interf.acé (MIDI) port 17, an external power supply
connector ia, and a read-only-memory (ROM) expansion
slot 20. The control panel 12 compri.s-es a keyboard
121 and a liquid-crystal-diéplay (LCcD) function
display 122 which is shown in Fig. 1b. Keyboard 121
is used to control the microphone 10 to select or
play a song, while LCD 122 displays the song and the
functions or status of the microphone 10. Caption
system expansion slot 15 is used to connect to a TV

caption system or a .detachable LCD caption dlsplay

Iﬂ,




fonts, an LCD displ ay controlling circuit 202, a 25 r-aRdom access- mennl-y
(RAM 204, and a LCD 203. The LCD caption di spl ay 200 |é gonnected::t o t'he
“cédption . system expansion  slot 15 via a universal

asynchronous receiver/transmtter (UART) 210. The ;-’ Daia 04 DEC 3CQ5 l

- - v oy 3w

————r

which will be discussed later. When the. microphone

is playing a song, 1lyrics of the song will be
simultaneously displayed on TV or the detachable LCD
caption display. RF output 16 is used to emit FM

5 signals which are generated by the microphone 10 for
wireless applications. MIDI port 17 is used to
connect to a computer or a -MIDI instrument to
receive a MIDI signal therefrom and process it,
where the microphone 10 .serves as a high quality

( 10 computerized sound source, and the audio output of
the microphone can be conveniently transmitted to
amplification systems wirelessly. ROM expansion slot

20 is ij,used to connect an expansion caséetﬁe_ 21 as
shown in Fig. 1f, to increase the storage of songs

15 in the microphone 10.

A circuit configuration for the microphone 10

which is provided wiﬁhin the shell 19 is shown in

Fig. 2. The circuit comprises a general MIDI sound

20  source module 30, ROMs 40 and 41, a static random-
access-memory ( SkAH) 43, a central processing unit
(CPU) 50, a keyboard 121, a LCD function display

122, a caption system expansion ~slot 15, a
microphone 60, an echo circuit 61, a mixer 65, and

25 an FM modulator 70. The general MIDI sound sou_r_ce“

module 30 can be ‘either dream 8905 or 9203



——————

structure of the TV caption system 300 is shown in Fig. - ~—FReFaerg=a-GRu)

301, a ROM 302 for storing 5 character fonts, a RAM
di spl.ay buffer 304, a ROM 308 for storing graphic data,

TV signal convertlng nodul e 305, a video frequency to th$'v§¢yﬂﬁ3@ﬁ? A005...
frequency (VHF) or the ultra high frequenca HF) conver Trrig—=motdute~To-

309, a video si gnal m xer 306, an audio si

10

"15

20

25

BY3, Ao e EC er
A display matrix to,

o

m xer

compatible chip, which receives MIDI signals from
the CPU 50, and generates is-bit stereo sc‘mnds using
an internal wave table. Up to 16 or even 22 sounds
can be generated aﬁ the same time. Additionally, for
achieving a high quality of sound, 64 kinds of sound

are sifted out from original 128 kinds of sound in

| general MIDI standard and stored in the wave table.

When generating a sound which is not in the 64 kinds
of stored sounds, a most similar sound is
automatically used to replace it. In this way, the
desired size of ROMs in the general MIDI sound
source module 30 can be reduced, and the sampling
duratio_n of each sound can be increased to improve
the sound quality. Therefore, superior sound quality
can be obtained without the need of additional
quality circuits, such as a digital signal processor
(DSP). In this embodiment, the sampling rate of the
wave table is 44.1 KHz. ROMs 40 and 41 are used to
store the sbng data. The storage size of each ROM is
4 megabytes. ROM 40 is secured inside the microphone
10. ROM 41 is detachably mounted to the microphone
10 to increase the storage capacity of song data.
Before a selected song is played, the synchronous
data and the IYrics of the song are output to the
external caption system or the LCD caption display.

After that, pre-compressed music data of the song is



307, an antenna 316, and a UART port 315. The TV captioﬁnggﬁiﬁmm§@6¢ﬁunthéﬂ

conpri ses a video signa

I nput 310, two stereo audi o signal iqP%tggélﬁbgndi
" 312, a video signal output 313, and a stereo audio 15 | signal. ‘oltput’ ~314.

Vi deo signals can be converted into VHF or UHF signals énd-t hen énitted-by

. the antenna 316. The TV caption system 300 bigconnected to the caption

system expansion slot 15 via the UART ~

15

25

’

decompressed into the SRAM 43. The étofage size of
the SRAM 43 is as high as 64 kilobytes.

In the present embodiment, CPU 50 is a 8051

chip, which executes the main program. The flow

" chart of the main program is shown in Fig. 3a. Three

subroutines of the main program including an
interrupt service routine, a key-click dispatching

routine, and a play routine are respectively shown

in Figs. 3b, 3¢, and 3d. These routines are -

described as follows:

(1) Accepts keyboard interrupt coﬁméhds, and
transfers data that is to be displayed to the LCD
display 122 via a data bus.

(2) oOutputs 1lyrics and synchronous data of
seledted songs to_ekternal TV caption system or LCD

caption display.

(3) Decompresses pre-compressed music data of
the selected song from' the ROMs 40 or 41 into the
SRAM 43.

(4) Reads out the music data in the SRAM 43 and
outpﬁts proper MIDI event(s) to the general MIDI



315 port. The ROM 308 is used to store sone static 20 HgraphreEl. mages - 1
whi ¢ch are. shown as the background on a TV together with ﬂ e lyrics mheqnpoh.
video source is found in video signal input 310. Wile the: |hvdbﬂlnnuhaﬂ1 o
been described by way 25 of exanples and in terns of a preferréd

enbodinent, it is to be understood that the()gyentlon need not

sound source module 30. Read-time tranéﬁosition can’
be achieved in this transfer pracess by the CPU 50.

A flowchart of performing a song is shown in Fig. 4.

5 (5) When playing a song, user can change tempo,

key or instrument assignments when playing a song.

(6) saves a song into a list of selected songs
or deletes it therefrom. Before saving or playing'a
( 10 song, it will check whether the song exists in the

ROMs 40 or 41.

(7). controls the display of 1lyrics and other
. data on the LCD display'lzz.
15
While not playing, the keyboard 121 is used to
input the code of songs, or to insert or delete
- songs from song list. While playing a song, the user
' can use the keyboard 121 to transpose, change tones,
( 20 or change tempo. Microphone 60 is used to receive
the sound from the user, and to send it to the echo
circuit 61. After addina an echo effect. the sound
of the user .is sént to the mixer 65 where the sound
of the user is mixed with the music sound and then
25 outout to the FM modulator 70. The strenath of echo

effect can be adiusted bv the user from the ¢ontr61



12 be.limted to the disclosed enbodi nent. On the contrary:

i nt ended to

10

*15

20

25

cover various nodifications and S|nlla

10

panel 12. In the FM modulator 70, audio frequency

signals, including the singer’s voice and the music

sound, are modulated into FM signals and then output

wirely or wirelessly.

Lyrics and synchronous data is output. to
external caption systems via the capt.ion system
expansion slot 15. CPU S0 synct;ironizes the external
caption systems by sending MIDI clocks. The daption
systems will show the user 1lyric line by line and
indicate the word to sing according to the MIDI

clocks when playing a song.

A TV caption system. 300 or a detachable LCD
caption display 200 can be used to display lyrics.
As shown in Fig. 5a, detachable LCD caption display
200 can be attached to the microphone 10. The
connector of the detachable LCD caption display 200
is inserted into the caption syé’tem expansion slot
15. The user can turn the LCD caption display 200 up
or down to read the lyrics shown thereon. Fig. §
shows the structure of the LCD caption display 200,
including a CPU 201, a ROM 205 for storing character

fonts, an LCD display controlling circuit 202, a

rahdom-access-memory (RAM) 204, and a LCD 203. The.

LCD caption display 200 is connected to the caption

-‘arran
‘included'within the spirit and scope of the appended cl ai; m; 5 ﬁ@é@%e
of whi ch shoul d be accorded the broadest o

— "‘T:]
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Interpretation so as to enconpass all such nDdlfhpations"and SJ§5|aﬂ
structures. 13 What is clained is: 1 1. A n1croph1F _cdmmr)spn __J

b3

- 11

smsepnpe——

system expansion slot 15 via ~"a - universal
asynchroﬁous receiver/transmitter (UART) 210. The
structure of tihe TV caption system 300 is shown in

Fig. 6, inclrding a CPU 301, a ROM 302 for storing

5 character fonts, a RAM 303, a character display
buffer 304, a ROM 308 for storing graphic data, a
display matrix. to TV signal converting module 305, a
video frequency to the very high'frequency (VHF) or

the ultra high frequency (UHF) converting module

10 309, a video signal mixer 306, an audio signal mixer
307, an antenna 316, and a UART port 315. The TV
caption system 300 further comprises a video signal

input 310, two stereo audio signal inpﬁﬁs'ﬁll and

312, a Qideo signal output 313, and a stereo audio

his signal output 314. vVideo signals can be converted
into VHF or UHF signals and then emitted by the
antenna 316. The TV caption system 300 is connected

to the caption system expansion slot 15 via the UART

315 port. The ROM 308 is used to store some static

20 graphic images which are shown as the background on
a TV together with the lyrics when no video source

is found in video signal input 310.

While the invention has been described by way
25 of examples and in terms of a preferred embodiment,

it is to be understood that the inyention need nqt



2 . ageneral MD sound source nodule, for 3 v -receivin
M:DI signal and generating a 4 " first electrical S|gnah1k@EC
nusi cal 5 acconpani nent according to a wave table 6* O :

said M Dl signal’

m crophone
converting it

for

7 a menory device for storing song data; 8 "
receiving external.9 12 acoustical input and

into a E —_—

be limited to the disclosed embodiment. On the
contrary, it is intended to cover various
modifications and similar arrangements included
yithin the spirit and scope of the appended claims,
the scope of which should be accorded the broadest
interpretation so as to encompasé' all such

modifications and similar strucgnres.

a



10 : second el ectrical signal; 11 a m xer fon n1x1ng saldTﬁ

.and second 12 el ectrical S|gnals and outputting a third 13 .
el ectrical’ signal; 14 a CPU for retrieving said data frofp Said: 15 ¥
menory device,~translating said data into 16 sai & =MeBE=st-gnal = and ™
"sending said MDI 17 si gnal to‘§§Ld 9ﬁ3eral M DI sound source

what is claimed is:
1 1. A microphone, comprising:
2 general MIDI sound source module, for
3 receiving a MIDI signal and generatirig a
4 first. electrical signal of a musical
5 accompaniment according to a wave table
6 and said MIDI signal: |
7 a memory device for storing song data:
8 a microphone for receiving external
(. 9 acoustical input and converting it into a
10 second electtic&l signal;
11 a mixer for mixing said first and second
12 electrical signals and outputting a third
13 electrical signal:; -
i4 a CPU for retrieving said data from said
15 memory deviqe, translating said data into
16 said MIDI signal, and sendipg said MIDI
17 signal to said general MIDI sound source
18 module and said memory device.
' 19 | .
20 2. A mnicrophone as claimed in claim 1, further
21 comprising a SRAM device where said CPU decodes and
gg stores said data.
24 3. A nicrophone as claimed in claim 1, further.
25 comprising a keyboard  for controlling the
26 nicrophone. -

. * ¢ L M 8



18 . nodul e and sai d nenory device. 19 20 2. iiﬁﬁLgLothnei3é§3 E
claimed. in claim 1, further 21 conprising a SRANHHeviceQWMemQ $g5d ﬁ
57 as |

= ey

" CPU decodés and 22 stores said data. 23 24 3. - A |irgropHche ™ as |

claimed inclaim 1, further 25 conprising a k e o A
- econtrolling t he L 14
1 4. A microphone as claimed in claim ‘1, further
2 comprising a LCD to display lyrics which are decoded -
3 Sy said cpU froﬁ said data.
4 ' ,
5 S. A microphone as claimed in claim 1, further
6 comprising a caption system . expansion slot for
7 outputting 1lyrics and synchronous data which are
8 decoded by said CPU from said data.
. _
( 10 6. A microphone as claimed in claim 1, wherein said
11 memory device domprises a fixed ROM and a detachable
12 ROM.
13 _
14 7. A ﬁicrophone as claimed in claim 1, further
15 comprising an FM modulator and RF source for
16 nodulating and outputting said third electrical
17 signal.
18
19 8. A microphone as claimed in ‘clain S, further
20 conmprising .a detachable LCD caption display which
‘ 21 can be connected with the microphone via said
22 caption system expansion slot.
23
24 9. A nmicrophone as claimed in cla;m 5, further
25 comprising a TV caption system which can be’

T
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. further:2
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m cr ophone. 14 1 4. A nicrophone as clained in claimi, -
conprising a LCD to display lyrics which are.dgc%fid
said ‘CPU from sai d dat a. Cre U

LY

15

connected with the microphone via said caption

system expansion slot.

10. A microphone as claimed in claim 8, wherein said
LCD caption display is capable of being turned up or

down.

11. A microphone as claimed in claim 8, wherein said

LCD caption display comprises a CPU, a ROM for

storing fonts of characters, an LCD display'

controlling circuit, a RAM, and an LCD.

12. A microphone as claimed in claim 1, wﬁeféin said
TV caption system comprises a CPU, a ROM for storing
character fonts, a RAM, a character display buffer,
a ROM for storing graphic data, a matrix to TV
signal ' conversion module, a video frequency to VHF
or ﬁHF conversion module, a video signal mixer, an

audio signal mixer, and an antenna.

13. A microphone as claimed in claim 12, wherein a

stationary graphic image is stored in said ROM for

storing graphic data and output when no video source

is found in said TV caption systen.
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4 5 .
.caption,

5. A mcrophone as clained in claim1, further 6 i . e
system expansion slot for 7 outputting lyri CS and %xng@E%aqs
“-dat a whi che are 8 decoded by said CPU from said data. 9 Ifhie:..B... AL .00 |

_microphone as” clainmed in claim1, wherein gagd 11 meno 7 tevree

‘conprises a fixed ROM and a det achabl e

10

‘185

Thls Sheet Has Been Re

snsmmacr or mx oxsencsms [N

TITLE : "KARAOKE MICROPHONE"

A wix::eless karaoke microphone which can
generate musical accompaniments and the song lyrics
by integrating a general MIDI sound source, a CPU,
and an LCD into the microphone. Lyrics and MIDI

signals of songs can be pre-stored into ROMs so that

‘the microphone can accompany an- user and display

lyrics without any additional karaoke equipments.
This niicrophone itself constitutes a karaoke systen
that can be used with any amplification system. an
LCD caption display or TV caption system' can be
attached to the microphone to display lyrics on an
LCD or on TV.

- This Sheet Has Been Reﬂlaced
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conpri sing,
Qut put ting

an FM nodulator and Rf,jg0urce

7. A nmicrophone as claimed in claiml, further 15 - ,[l
H
i

modul at i ng and

said ‘third electrical 1#——signal. 8 A mldrégobﬁ@n@% i
as claimed in claimb5, further _»J
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20 conprising a detachable LCD caption display which 21 : can
‘connected with the nicrophone via _said 22 caption system ex@ nQEGﬂLQ%
slot. 23 24 9. A nicrophone as claifédlin claim5, furt her-.25. 7 =
conprising a TV caption system which can be B R

10

200




-connected with the mnicrophone via said caption 2== “SyStem .. |
10. A microphone as clained in claim8; wierei ’
i doww.!

i Date 1 H L0

15 1

‘expansi on slot. 3 4
5 LCD caption display is capable of being turned up or 6
3/1L
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sound source $" /
module X 1292
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7 8. 11. A microphone as clained in claim8, wherein said 97 "LCD™

caption di'splay conprises a CPU a ROM for 10 storing ' fonts

.~ characters, an LCD display 11 controlling circuit, a RAM an@lzlaBEC 1095
- LCD. 12 13 12. A m crophone as claifedg—in claim1l, wherel n: sal d 14 TV -
caption system conprises a CPU, f storing B

Initial sound module
and the CPU

Set interrupt service
routine for CPU tlmer

—
Y.
Call play routine




15 character fonts, a RAM a character display buffer, 16 @,RL;M\
'storing graphic data, a matrix to TV 17 si gnal conversugm modul, g Uau% i
vi deo’ frequency to VHF 18 or -UHF sgnversion nodule, a vrzd@v—»s:l:gnal——
m xer, an 19 audi o signal m xer, eAg—an antenna. 20 21 13. A

m crophone as clainmed in claim12, wherein a 22 stationary graphic inmage
is stored in said RON for

( Start )

Increase sys_count by 1

Y

Compute current_time
by sys_count

y

_End

FIG. 3b
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stori ng graphic data and out put when no vi deo source 24

in'said TV caption system

~is.found -

23

E 04 DEC 1995

o¢ 914
(e

buos poo.

T

abuoyo wbibosd
|DIAL}—UOU pUaS

[

enanb
buos ayppdn

as|pj
buikoid 3a8

| Aq dow
95D2.1o3p
JO 9sDaJou|

any
buifojd o5
Yo
buos poo7 | |buipuodsauiod
ay0pdn
umo
d >0v_ D\Q

[

sha) J9U0

odws) )8

I Aq Aoy | AqQ odwsa)
9sDa1o8p 9sDaJo9p
Jo 8sDaIOU| JO 3sDaJOy|

ol >9_‘ ysyodsiq




. 7 / 11 mmrmmTonL T

Load song

Read ROM header
for selected song
number

/
Dump lyric chunk

l

Decompress music
data to SRAM

/

Display playing song

Set variables to
initial states

A
( Return )

FIG. 3d
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ABSTRACT OF THE DISCLOSURE

TITLE : "KARAOKE MICROPHONE"

A wireless karaoke microphone (10) which can generate musical accompanfments
and the song lyrics by integrating a general MIDI sound source (17), a CPU,
and an LCD (122) into the microphone. Lyrics and MIDI signals of songs can
be pre-stored into ROMs so that the microphone can accompany an user and
display lyrics without any additional karaoke equipments. This microphone
itself constitutes a karaoke system that can bg,used with any amplification
system. An LCD caption display or TV caption system can be attached to the
microphone to display lyrics on an LCD or on TV.




