DI G TAL OPERATI ON UNI T Background of gpe I nventi on The present invention
cfelates to a digital signal processor, and nore particularly, to a digita
~operation.uniit using multiple registers. In general, a digital operation
unit includes an arithnmetic logic unit and a resister. FIG 1 is a block

di agram for explaining the structure of a conventional digital operation
“unit which is constituted by aPTELITAINQOBERATION: U¥Tt (ALU) 10 for

- executing arithnetic. and | ogical operations, a register 20 for storing

= out put data of ALU 10, a bus 30 for transmtting data, sw tches 40a and 40b
for controlling a data transm ssion of bus 30, and sw tches 50a and 50b for
controlling the transm ssion of data output fromregister 20. The data

out put from ALU Ongf Eh%hgo | gggl digital operation unit i's only

stored in gL§kﬁﬁée—regrsrer—;é‘—¥gerﬁfore in order to execute further

operatiqns USi NgnkNBresent invention relates to a digital signal
processor, and more particularly, to a digital operation unit
using multiple registers.

In general, a digital operation unit includes an
arithmetic logic unit and a resister. FIG. 1 is a block
diagfam for explaining:the structure of a conventional digital
operation unit which is constituféd by an arithmetic logic
unit (ALU) 10 for executing arithmetic and logical operations,
a register 20 for storing outﬁut data of ALU 10, a bus 30 for
transmitting data, switches 40a and 40b for controlling a data
transmission of bus 30, and switches 50a and 50b for
controlling the transmission of data output from register 20.

The data output from ALU 10 of the conventional digital “
operation unit is only stored in a single register 20.
Therefore, in order to execute further operations using the
data output by result of the operation of ALU 10, an external
memory (not shown) connected to bus 30 is necessary. That is
to say, in order_to execute varieﬁy of complex arithmetic and
logical operations, the frequent data shift from/to an
external memory is necessary, thereby lowering the overall

operation speed.

Summary of the Invention

It is an object of the present invention to provide a



data output by result of the operationZof ALU 10, an external memory (not
$hown) connected to bus 30 is necessary. That is to say, in order to
execute variety of conplex arithnetic and | ogi cal operations t he frequent
data shift fromto an _external, rmr¥Ff S necessar wering the
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conpl ex a PFH 0gi ration easl
‘fromto ex ? menory. To acconplish the above object, the digital
operation un| according to the present invention conprises: an arithnetic

l ogi'c unit for pgxgedbmdd idh theBhbevandbieatGakhe digital operation
unit according to the present invention comprises: an
arithmetic logic unit for executing arithmetic and logical
operations by receiving two data via first and second input
ports; a plurality of registers for storing operation results
of the arithmetic logic unit; a plurality of first switching
means connected between the arithmetic logic unit and the
plurality of registeré for controlling the'transmission of
data; a plurality of second switching means connected between
the plurality of registers and the first input port of the

arithmetic logic unit for controlling the transmiésion of
data; and a plurality of third switching means connected
between the plurality of registers and the second input port
of the arithmetic logic unit for controlling the transﬁission

of data.

Brief Description of the Drawings

The above objects and advantages of the present invention
will become more apparent by describing-in detail a preferred
embodiment thereof with reference to the attached drawings in
which: |

FIG. 1 is a block diagram for explaining the structure of
a conventional digital operation unit; and

FIG. 2 is a block diagram for explaining the structure of

a digital operation unit according to the present invention..



operations by receiving two data via fE}st and second input ports; a
plurality of registers for storing operation results of the arithnetic
logic unit; a plurality of first switching nmeans connected between the
arithmetic_logjc n|t and the pl r.I|t of registers for controlling the

transmi ssiRgtatled s 24 t chi ng neans connect ed

etveen e e ﬁﬁf%‘? oA UAL IR AT, B ol o

‘plurality 5o é¥ﬁ¥§ﬁﬂ r t

regi sters %\dé%egls%\é\ioél | n%m{@port of the arit tic %%&uﬂé %’o:?.{cal
control i ngdige i8S SPi Ferd 68, Fydref mrarmlm&fféﬁesgxaﬂwgs The
above objects and advantages of the present i nvention will beconme nore

apparent hypeleprioni rgsultsles fidr et it r]aﬂ;:a:mmmo i havodhed tdna,
reference to the attached draw ngs in which:
81b, 8lc and 81d each connected between ALU 100 and registers

200a, 200b, 200c and 200d for controlling the transmission of
data output from ALU 100; switches 83&, 83b, 83c and 83d each
connected between a first input port 84 of ALU 100 and
registers 200a, 200b, 200c and 2004 for controlling the
transmission of data output from registers 200a, 200b, 200c
and 2004, switches 84a, 84b, 84c and 84d each connected
between a bus 60 and registers 200a, 200b, 200c and 2004 for
controlling the transmission of data output from registers
200a, 200b, 200c and 200d, switches 71a and 71b for
controlling the transmission of data via bus 60, switches 73
and 75 each connected between a bus 60 and first and second
input ports of ALU 100; a switch 79 connected between switches

~ 83a, 83b, 83c and 83d and first input port 84 of ALU 100, and
a switch 77 connected between a bus 60 and switches 84a, 84b,
84c and 84d. Here, in the place of switches 77 and 79, '-
switches 83a, 83b, 83c and 83d may be directly connected to
first input port 84 of ALU 100, and switches 84a, 84b,'84c and
844 may be directly connected to bus 60. In the above
constitution, the respedtive switches 71a, 71b, 73, 75, 77,
79, 8la to 81d, 83a to 83d, and 84a to 84d are constituted by
CMOS transmission gates and their on/off operations are

determined according to an external control signal (not



FIG 1 is a block diagramfor explaini4g the structure of a conventiona

‘digital operation unit; and FIG 2 is a block diagramfor explaining the
Eérup}u&e of a digital operation unit according to the present invention.
Detail ed Description of e . 1L.QN EOht Bl ek at | kbl shown in

FIG 2 in et | 0gi € un or executing arithnetic and

'l ogi cal operailons, :beGhs! exee2ARE c2ROP01289nand 200d for storing

operation arithnmetic logic-unit 10 switches 8la, 81b, 8lc and

-81d each connegggdehetyBenpktlon andn pgspectstadaata2gfiputo@onands200d

for controlling the transm ssion of data output from ALU 100;. swtches 83a,
83b, 83c gpdaBddaadehseepaactadrbgtineen 200a; sfornpyampdet 8413f nawUbe0O
-and registers 200a, 200b, 200c and 200d for controlling the
described.
If switéhes 83a and 79 are turned on, the data of
register 200a is input tb first input port 84 of ALU 100
.through switch 83a to switch 79. If switches 71a, 71b and 75
are turned én, the data is input to second input port 85 of
~ ALU 100 through bus 60 to switch 71a, to switch 71b and to
switch 75. At this time, ALU 100 executes operations with
respect to two input data and the operation type thereof is
selected'acéording to an external control signal (not shown).
Subsegeuntly, the opeation results of ALU 100 are stored in
one or more registers by controlling switches 8la, 81b, 81c
and 81d. |
Next, the operation with respect to data respectively
stored in registers 200a and 200b will now be described.
If switches 83a and 79 are turned oﬁ, the data stored in
register 200a is input to first input port 84 of ALU 100
through switch 83a to switch 79. If switches 84b, 77, 71b and
75 are turned on, the data stored in register 200b is input to
second input port 85 of ALU 100 through switch 84b to switch
77 to bus ?1b and to switch 75. At this time, ALU 100 executes
an arithmetic or logic operation with respect to the input
data input through first and second input ports 84 and 85.
As described above, the diqital_operation unit according

to the present invention can easily execute a variety of



transm ssi on of data out put fron1regi§5ers 200a, 200b, 200c and 200d,
swi tches 84a, 84b, 84c and 84d each connected between a bus 60 and
regi sters 200a, 200b, 200c and 200d for controlling the transm ssion of

data output_f | sters, 2008, 200b, 200c_and. 200d, . switches_ 7 d 71b
For cont | ITTHERE L TARRPHESTEN T BRT, HeF SO0 LHL A ote Cariters

‘each connegg ed. b ' : J

100; a sw chﬂ’/Qee%ﬁrﬁﬁ;% eﬁ%%ysﬁéﬁle@éiﬁ%l%;g%%%%jt?%%%\%rst
-input  por te e 81 Alikd 1O nsiitk i i d € Naatth R ath Releveaisedsy$0 and
swi tches 84a, 84b, 84c and 84d. Here, in the place of switches 77 and 79,
SW t ches 8asyisftdrs S83rherekdids, raatdashlifteitid Vi ameet], ttndrdist | nput
port 84 of ALU 100, and swi tches 84a, 84b, 84c and 84d may be directly
connect ed imprnsirGg).tHen avarablovapexatsidrn dpemal. t he respective switches
7la, 71b, 73, 75, 77, 79, 8la to 81d, 83a to 83d, and 84a to 84d are
constituted by CMOS transm ssion gates and their on/off operations are



det ernined according to an external cdgtrol signal (not——shew)—ASO,

‘t he operation type of ALU 100 is selected according to the

signal. First, the operation with respect to data input: f u&i m"m\“mm “‘3
data sto%ed in register, 200a, for exanple, will now be d
_smntches—%%%—éﬁd—gé—ﬁﬁg—%ﬁrned on, the data of register 200a is input to
rirst ioput polta8digheal o éggatEBHUGHlﬁ"\béﬁBr§§§né9 switch 79. If switches

7la, 71b and 75 urned e data is input to second input port 85 of

- ALU 100 t hrou 1§g§tﬁﬂetﬁlcs%§¢ib dAdt tersekeettiAy anfthmesietahd75. At

this time, AL executes operations with respect to two input data and -
the oper abi Qaa&ya etheieak by Sebe¢VEdgatwordang vbaafiiesteandl seoandol

signal (nof shown
input ports,

a plurality of registers for storing operation results of
said arithmetic-logic unit;

a plurality of first switching means connected between
said arithmetic logic unit and said plurality of registers for
controlling the transmission of data; |

a plurality of second switching means connected between
said plurality of registers and said first input port of said
arithmetic logic unit for controlling the transmission of
data; and

a plurality of third switching means connected between
said plurality of registers and said second input port of said
arithmetic logic unit for controlling the transmission of
data. |

2. A digital operation unit as claimed in claim 1,
further comprising fourth switching means cohnected between
said plurality of second switching means and said first input
port of said arithmetic logic unit for controlling the
transmission of data and fifth switching means connected
between said plurality of third switching means and said
second input port of said arithmetic logic unit for
controlling the transmission of data.
| 3. A digital operation unit as claimed in claim 1,

wherein said plurality of first switching means are



Shbseqeuntly, the opeation results of AZU 100 are storetd—n one or nore
registers by controlling swtches 8la, -81b,- 81c and 81d.

operation with respect to data respectively stored in rekﬁﬁmﬂllﬂmﬁmiﬂtull
200b wi Il d [ AL swit . 79 t Ul ,

;_st_ore\clllvI I n rlé??gsgﬁgp%%%[ﬁ’lequr%tﬁiv%n@ %r%s}%%?ﬁ%%%sﬁor?r 24 of ALU 100 throug(rjl1
switch 83a to sy tgh dﬁ%izé(g&b%wetﬁ%w%iazs %&Biﬂ,@ﬁ 4% @1ghiinned on, the

data stored in register I's i nput to second input port 85 of 'ALU 100

through SwieheldP dad S Wilsh 1Aty @ Ousctha 20d teR iy heAn&Sardt this time,

ALU 100 executes an arithmetic or logic operation wi'th respect to the input
data i nput copsidhtdd Yy ambsserandmisgionpgatesd4 and 85. As descri bed

above, the digital operation unit according to the present invention can

easily execute &.vdriddiyitefl operation unit as claimed in claim 1,
wherein said plurality of third'switching means are
constituted by CMOS transmission gates.

6. A digital operation unit as claimed in claim 2,
wherein said fourth and fifth switching means are constituted
by CMOS transmission gates.

7. A digital operation unit comprising:

a bus for transmitting data;

sixth switching means for controlling the transmission of
data via said bus; |

seventh and eighth switching means for controlling the
transmission of data via said bus and the data transmission-
controlled by said sixth switching means; |

an arithmetic logic unit for executing arithmetic and
logical operations by receiving two data via third and fourth
input ports coﬁnecied to said seventh and eighth switching
means,.respectively;

a plurality of registers for storing operation results of
said arithmetic logic unit;

ninth switching means connected between said arithmetic
logic unit and said plurality of registers for controlling the
transmission of data;

tenth switching means connected between said plurality of

registers and said third input port of said arithmetic logic



conplex arithnmetic and | ogi cal operati <8|s wi t hout assistance of-an-external
henory, by adopting a plurality of registers to control the t;\iﬂgr ssi on of

data stored in the respective registers. Therefore, data shift ’ '”'"”
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via first and s® registers or storing

‘operation éfsyeéfségréaégdaééi&"fﬁéCféfﬁ&éhﬁﬁbiilng the transmission of

data.



a pIurallty of first swtching neans d}nnected bet ween said arlthnetlc

Jogic unit and said plurality of registers for cont ¥R Si on

pluralit i st.e a rst input port offjsaid Bﬁﬁukﬁﬁﬂlc | gpi c
Uni t forngggggglgﬁ Eﬁﬁ B?séfbguéélon of dat a: and b= :

of data; a plurality of second sw tching neans conn CM&QSbEEERHWBBEEw

-swi t chi ng meagsdgggzgsits ePSEVBRNuARLdiRLvaabst Yarf aF e6hRELLE aadlaal d

~second i nput por

sald arithnetic logic unit for controlling the

-transm sghoR ebrdakacuting dr@thmabtopeandi bogioal eperatioms by claim 1,

further conprising fourth switching nmeans connected between said plurality
of secongeaahbghgngwaedaSaandasﬁudst|aad sapand pbnpubfpentd, atit hnetic
logic unit for controlling the transm ssion of data and fifth swtching
neans cophueraddtpeofecragistars| P8 SEQrongt aperatiwncrerAYlhEans &h8 sai d

arithmetic logic unit, a plurality of first switching means
connected between the arithmetic logic unit and the plurality
of registers for controlling the transmission of datg, a
plurality of second switching means connected between the
plurality of registers and the first input port of the
arithmetic logic unit for controlling the transmiésion_of
data, and a plurality of third switching means connected
between the plurality of registérs and the second input port
of the arithmetic logic unit for controlling the transmission
of data. The digital operation unit can execute variety of
complex arithmetic and logical operations easily without the
assistance of an external memory and can reduce the data

shifting, thereby improving the overall operation speed.
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second i nput
t'ransm ssi on
wherein said
transm ssi on
Wherein said
transm ssi on
-wherein said
‘transm ssi on
wherein said
transm ssi on

port of said arithnetic logic unit for controlling the

of data. 3. A digital
plurality of first swtchi

g neans are

operation unit as clainmed in claim1,

constituted by CMOS

gates. 4. A digital “operatfon unit as clained in claimi1,
plurality of second sw tching neans are constituted by CMOS
operation unit as clainmed in claiml,
plurality of third switching neans are constituted by CMOS
operation unit as claimed in claim 2,
fourth and fifth switching nmeans are constituted by CMOS

gat es.
gat es.

gat es.
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7. Adigital operation unit conprising: a bus for transmtting data; sixth
swi tching neans for controlling the transnission of data via said bus;
seventh and eighth swi tching neans for gcontrolling the transm ssion 'of data
via said bus and the data transm ssion-&controlled by said sixth sw tching
means; an arithmetic logic unit for executing arithnetic and | ogical
‘operations by receiving two data via third and fourth input ports connected
.to said seventh and eighth switching neans, respectively; a plurality of
‘registers for storing operation results of said arithnetic logic unit;

ninth swi tching neans connected between said arithmetic |ogic unit and sai d
plurality of registers for controlllng the transm ssion of data; tenth
swi t chi ng neans connect ed between said pIurallty of °
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registers and said third input port of said arithmetic logic unit for
.controlling the transm ssion of data; and ¢l eventh sw tchi ng nmeans
~connect ed between said plurality oT*régisgzrs and said bus for controlling
t he transm ssion of data. :
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DIGITAL OPERATION UNIT

A digital unit.operation includes an arithmetic logic
unit for executing arithmetic and logical operations by
receiving two data via first and second input ports, a
'plurality of registers for storing operation results of the
arithmetic logic unit, a plurality of first switching means
connected between the arithmetic logic unit and the plurality
of registers for controlling the transmission of data, a
plurality of second switching means connected between the
plurality of registers and the first input port of the
arithmetic logic unit for controlling the transmission of
data, and a plurality of third switching means connected
between the plurality of registers and the second input port
of the arithmetic logic unit for controlling the transmission
of data. The digital operation unit can execute variety of
complex arithmetic and logical operations easiiy without the
assistance of an external memory and can reduce the data

shifting, thereby improving the overall operation speed.

fig. 2



