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An apparatus comprising a ?rst circuit and a logic circuit. 
The ?rst circuit may be con?gured to generate a ?rst output 
signal in response to an input signal, (ii) a ?rst control 
signal and (iii) a second control signal. The logic circuit may 
be con?gured to generate a second output signal, (ii) the 
?rst control signal and (iii) the second control signal in 
response to a predetermined portion of the input signal. 
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MULTI-SYMBOL VARIABLE LENGTH CODE 
DECODER 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method and/or 
architecture for decoding variable length code symbols 
generally and, more particularly, to a method and/or archi 
tecture for a multi-symbol variable length code decoder. 

BACKGROUND OF THE INVENTION 

[0002] In digital data (i.e., audio, video, etc.) transmission 
systems, data is encoded prior to being transmitted to a 
receiver. The receiver decodes the encoded digital data. The 
decoded digital data is then output to a subsequent signal 
processing stage. To increase the data throughput and 
memory ef?ciency of such systems, statistical compression 
algorithms are used to compress and encode the digital data. 

[0003] Compressing the data typically results in data 
streams that are segmented into variable length code Words 
rather than ?xed length code Words. Variable length decod 
ers are used to decode the variable length code Words 
comprising the compressed data stream. Conventional meth 
ods for decoding a sequence of variable length code Words 
include a tree searching algorithm and a table look-up 
technique. 
[0004] The tree searching algorithm performs a bit-by-bit 
search through a code tree to ?nd the end and value of each 
code Word in the input bit stream. Decoding a bit stream 
using the tree searching algorithm can be too sloW for many 
high speed applications, since the decoding operation is 
performed at the bit rate rather than at the symbol rate. 

[0005] To increase the data throughput of a variable length 
decoder (VLD), the table look-up technique can be used. A 
conventional table look-up decoder decodes one code Word 
per clock cycle regardless of the code Word bit length, 
thereby increasing the data throughput of the decoder rela 
tive to the tree searching algorithm decoder. The actual 
speed of operation of conventional table look-up decoders 
can be limited by propagation delay Within the decoder. 

[0006] In addition to technical problems associated With 
implementing high throughput VLDs, interfacing a high 
speed VLD With a large capacity rate buffer can be expen 
sive With currently available memory technology. The prob 
lem becomes more severe if price is an issue, since faster and 
more expensive memory devices such as static random 
access memories (SRAMs) and synchronous dynamic ran 
dom access memories (SDRAMs) are used rather than 
sloWer and cheaper memory devices such as asynchronous 
DRAMs. The price of the memory can be a particularly 
important consideration for a consumer product. 

[0007] It Would be desirable to have a variable length code 
decoder having a data throughput that is adequate for 
processing high speed digital data (e.g., video), but at a 
loWer clock rate. 

SUMMARY OF THE INVENTION 

[0008] The present invention concerns an apparatus com 
prising a ?rst circuit and a logic circuit. The ?rst circuit may 
be con?gured to generate a ?rst output signal in response to 
(i) an input signal, (ii) a ?rst control signal and (iii) a second 
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control signal. The logic circuit may be con?gured to 
generate a second output signal, (ii) the ?rst control signal 
and (iii) the second control signal in response to a prede 
termined portion of the input signal. 

[0009] The objects, features and advantages of the present 
invention include providing a method and/or architecture for 

a multi-symbol variable length code decoder that may provide high throughput, (ii) decode one or more symbols 

per clock cycle, (iii) decode short symbols via a hardWired 
lookup table, (iv) use hardWare to determine a ?rst symbol 
length and/or (v) use a ?rst symbol length to determine a 
starting point of a second symbol. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] These and other objects, features and advantages of 
the present invention Will be apparent from the folloWing 
detailed description and the appended claims and draWings 
in Which: 

[0011] FIG. 1 is a block diagram of a preferred embodi 
ment of the present invention; 

[0012] FIG. 2 is a more detailed block diagram of a 
preferred embodiment of the present invention; 

[0013] FIG. 3 is a more detailed block diagram of a full 
code space decoder of FIG. 2; 

[0014] FIG. 4 is a more detailed block diagram of a logic 
circuit of FIG. 1; and 

[0015] FIG. 5 is a ?oW diagram of an example operation 
in accordance With a preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] Referring to FIG. 1, a block diagram of system 100 
is shoWn in accordance With a preferred embodiment of the 
present invention. The system 100 may be implemented as 
a multiple symbol variable length code (VLC) decoder. The 
system 100 generally decodes at least one symbol per clock 
cycle from an encoded bit stream. The system 100 may be 
con?gured to decode more than one symbol per clock cycle 
When the encoded bit stream comprises code Words With bit 
lengths less than or equal to a prede?ned value. In a 
preferred embodiment, the prede?ned value may be 7 bits. 
HoWever, other bit lengths may be implemented accordingly 
to meet the design criteria of a particular application. 

[0017] The system 100 may have an input 102 that may 
receive a signal (e.g., BITSTREAM), an output 104 that 
may present a signal (e. g., RUN/LENGTH_1) and an output 
106 that may present a signal (e.g., RUN/LENGTH_2). The 
system 100 may be con?gured to generate the signals 
RUN/LENGTH_1 and RUN/LENGTH_2 in response to the 
signal BITSTREAM. The system 100 generally presents at 
least one of the signals RUN/LENGTH_1 and RUN/ 
LENGTH_2 during each cycle of a clock (e.g., CLK). The 
signals RUN/LENGTH_1 and RUN/LENGTH_2 may be 
implemented as output signals. The signals RUN/ 
LENGTH_1 and RUN/LENGTH_2 may comprise, in one 
example, run lengths, levels, and/or decoded Words. 

[0018] The signal BITSTREAM generally comprises 
encoded digital data (e.g., audio, video, etc.). The data may 
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be encoded (e.g., compressed) in compliance With any of a 
number of encoding standards (e.g., MPEG-1, MPEG-2, 
MPEG-4, JPEG, AC-3, H.26P, etc.). For example, a MPEG 
bit stream may comprise variable length codes and ?xed 
length codes. The variable length codes may be shorter in 
length (e.g., 2-10+ bits) than the ?xed-length codes. The 
?xed-length codes may be, for eXample, 16-bit, 20-bit or 
24-bit long. In one eXample, the signal BITSTREAM may 
comprise variable length code Words encoded With a Huff 
man coding algorithm. 

[0019] In Huffman encoded bit streams, code Words With 
higher probability of occurrence are generally encoded With 
a smaller number of bits than code Words With a loWer 
probability of occurrence. For eXample, the code Word(s) 
With the highest probability of occurrence is(are) generally 
encoded With the smallest number of bits and the code 
Word(s) With the loWest probability of occurrence is(are) 
generally encoded With the greatest number of bits. In 
general, Huffman encoded bit streams comprise code Words 
With a respective bit length that is a function of the prob 
ability of occurrence of the respective code Word in the bit 
stream. 

[0020] The system 100 may comprise a circuit 110, a 
circuit 112, and a circuit 114. The circuit 110 may be 
implemented as an input circuit. The circuit 112 may be 
implemented as a logic circuit. The circuit 114 may be 
implemented as a variable length decoder (VLD) circuit. 
The signal BITSTREAM may be presented to an input of the 
circuit 110. The circuit 110 may have an output 116 that 
may present a signal (e.g., CW_A) to an input 118 of the 
circuit 112 and an input 120 of the circuit 114 and (ii) an 
output 122 that may present a signal (e.g., CW_B) to an 
input 124 of the circuit 114. 

[0021] The signals CW_A and CW_B generally comprise 
contiguous portions of a bit sequence of the signal BIT 
STREAM. The signal CW_A is generally implemented With 
a prede?ned Width that is less than a maXimum code Word 
bit length of the signal BITSTREAM. In one eXample, the 
signal CW_A may be implemented as a 7-bit signal. HoW 
ever, other bit Widths may be implemented accordingly to 
meet the design criteria of a particular application. For 
eXample, the signal CW_A may be implemented Wider than 
an average code Word bit length of the signal BITSTREAM. 
The Width of the signal CW_A is generally set large enough 
to provide the circuit 112 With suf?cient information to 
determine Whether tWo targeted (short) decodable code 
Words are present in circuit 142. For eXample, When the 
signal CW_A is implemented With a Width of 7 bits, the 
circuit 112 may be con?gured to determine Whether tWo 
targeted code Words are present Where the combined length 
of the tWo code Words is less than or equal to eleven bits. 

[0022] The signal CW_B is generally implemented With a 
Width similar to the maXimum code Word bit length of the 
signal BITSTREAM. In one eXample, the signal CW_B may 
be implemented as a 16-bit signal. HoWever, other Widths 
may be implemented accordingly to meet the design criteria 
of a particular application. 

[0023] The circuit 112 may have an output 126 that may 
present a signal (e. g., HIT) to an input 128 of the circuit 114, 
an output 130 that may present a signal (e.g., LENGTH) to 
an input 132 of the circuit 114 and an output that may present 
the signal RUN/LENGTH_1. The circuit 112 may be con 
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?gured to generate the signals RUN/LENGTH_1, HIT and 
LENGTH in response to the signal CW_A. The circuit 112 
is generally implemented as a hardWired logic circuit. In one 
eXample, the circuit 112 may be implemented as a hardWired 
look-up table. The circuit 112 may be con?gured to decode 
a predetermined number of code Words of the signal BIT 
STREAM that have bit lengths smaller than the Width of the 
signal CW_A. The circuit 112 may be con?gured to generate 
the signal RUN/LENGTH_1 as a decoded value of a code 
Word from the signal BITSTREAM. 

[0024] The signal HIT may be implemented, in one 
eXample, as a status signal. For eXample, a ?rst state of the 
signal HIT (e.g., a logic HIGH or “1”) generally indicates 
the signal CW_A contains a code Word that the circuit 112 
is con?gured to decode. A second state of the signal HIT 
(e.g., a logic LOW or “0”) generally indicates that one of the 
code Words that the circuit 112 is con?gured to decode Was 
not detected in the signal CW_A. When a code Word that is 
decodable by the circuit 112 is detected in the signal CW_A, 
the circuit 112 generally presents the bit length of the 
detected code Word via the signal LENGTH and the run 
length, level, and/or decoded value of the code Word via the 
signal RUN/LENGTH_1. The signals HIT and LENGTH 
may be used as control signals. 

[0025] The circuit 114 may be con?gured to generate the 
signal RUN/LENGTH_2 in response to one or more of the 
signals CW_A, CW_B, HIT, and LENGTH. For eXample, 
When the signal HIT indicates that the circuit 112 did not 
decode a code Word, the circuit 114 generally eXamines the 
combined signals CW_A and CW_B to detect and decode a 
symbol. When the signal HIT indicates that the circuit 112 
is decoding a ?rst symbol, the circuit 114 is generally 
con?gured to decode a second symbol in response to the 
signal CW_B combined With a number of bits of the signal 
CW_A exclusive of the number of bits speci?ed by the 
signal LENGTH. The circuits 112 and 114 are generally 
con?gured to detect and decode at least one, and generally 
tWo, symbols Within a single clock cycle. When the signal 
CW_A contains a symbol (e.g., a code Word for the symbol 
is smaller than the predetermined Width of the signal 
CW_A), the system 100 generally decodes tWo symbols in 
one clock cycle. 

[0026] Referring to FIG. 2, a more detailed block diagram 
of a preferred embodiment of the present invention is shoWn. 
The circuit 110 may comprise, in one eXample, a circuit 140 
and a circuit 142. The circuit 140 may be implemented, in 
one eXample, as a buffer. In one eXample, the circuit 140 
may be implemented as a FIFO memory. The circuit 142 
may be implemented, in one eXample, as a latch or register. 
In an alternative embodiment, the circuit 142 may comprise 
a barrel shifter con?gured to generate the signals CW_A and 
CW_B as portions of a sliding decoding WindoW. The signal 
BITSTREAM may be presented to an input of a circuit 140. 
The circuit 140 may have an output that may present a signal 
(e.g., BITSTREAM_BUF) to an input of the circuit 142. The 
circuit 142 may have an output that may present the signal 
CW_A and an output that may present the signal CW_B. 

[0027] The circuit 112 may be implemented, in one 
eXample, as a partial code space decoder. The circuit 112 
may be a hardWired logic circuit con?gured to decode a 
number of targeted (short) code Words that may comprise a 
subset of the full decodable code space of the signal BIT 
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STREAM. The circuit 114 may comprise, in one example, a 
circuit 150 and a circuit 152. The circuit 150 may be 
implemented, in one example, as a barrel shifter. The circuit 
152 may be implemented, in one example, as a full code 
space decoder. For example, the circuit 152 may comprise a 
memory based variable length code decoder and a memory 
based ?xed-length code decoder (described in more detail in 
connection With FIG. 3). In one example, the circuit 152 
may comprise one or more look-up tables stored in memory. 
In one example, the memory may be implemented as a read 
only memory (ROM). HoWever, other types of memory 
(e.g., RAM, EPROM, EEPROM, etc.) may be implemented 
to meet the design criteria of a particular application. 

[0028] The signals CW_A, CW_B, HIT and LENGTH 
may be presented to inputs of the circuit 150. The circuit 150 
may have an output that may present a signal (e.g., CW_C) 
to an input of the circuit 152. The circuit 152 may have an 
output that may present the signal RUN/LENGTH_2. 

[0029] The circuit 112 is generally con?gured to decode a 
?rst symbol based on a presumption that the signal BIT 
STREAM contains targeted code Words With bit lengths less 
than or equal to the predetermined Width of the signal CW_A 
(e. g., 7 bits). When the circuit 112 is decoding a ?rst symbol, 
the circuit 112 generally asserts the signal HIT, (ii) 
generates the signal LENGTH comprising the bit length of 
the code Word encoding the ?rst symbol and (iii) presents the 
decoded symbol. When the signal HIT is in the asserted 
state, the circuit 114 is generally con?gured to decode a 
second symbol from the remaining bits of the signals CW_A 
and CW_B. The circuit 152 generally comprises an entire 
code table for the particular encoding scheme. HoWever, the 
circuit 152 may comprise more than one code table to meet 
the design criteria of a particular application. The circuit 114 
is generally con?gured to remove the bits already being 
decoded by the circuit 112 in response to the signals 
LENGTH and HIT. The circuit 100 generally decodes the 
?rst and second symbols in parallel. 

[0030] When the circuit 112 does not detect a code Word 
for a ?rst symbol Within the signal CW_A, the signal HIT is 
presented in an unasserted state (e.g., a logic loW or “0”). 
When the signal HIT is unasserted, the barrel shifter 150 is 
generally con?gured to include the entire Width of the signal 
CW_A in the decoding WindoW. Since the combined Width 
of the signal CW_A and CW_B is generally Wider than the 
maximum code Word bit length of the signal BITSTREAM, 
the circuit 100 generally decodes at least one code Word for 
each clock cycle. As the Width of the signal CW_A is 
increased, the number of targeted (quali?ed) code Words 
increases. The Width of the signal CW_A may be con?gured 
to alloW decoding of most (or all) of the code Words in the 
signal BITSTREAM at a rate of tWo code Words per cycle. 
The Width of the signal CW_A may be determined based on 
a balancing of cost and performance of the circuit 100. 

[0031] When the circuit 100 has decoded the symbol or 
symbols contained in the signals CW_A and CW_B, the bits 
that encoded the symbol(s) are generally shifted out of the 
circuit 142 and undecoded bits shifted in from the circuit 
140. The decoding process is generally repeated, until the 
entire bit stream has been decoded. 

[0032] Referring to FIG. 3, a more detailed block diagram 
of a full code space decoder of FIG. 2 is shoWn. The circuit 
152 may comprise, in one example, a variable length 
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decoder 154 and a ?xed length decoder 156. The circuits 154 
and 156 may be look-up table (or memory) based decoders. 
The signal CW_C may be presented to an input of the circuit 
154 and an input of the circuit 156. The signal RUN/ 
LENGTH_2 may be presented at a combined output of the 
circuits 154 and 156. In general, the circuit 154 and the 
circuit 156 run in parallel to decode variable length codes 
and ?xed length codes that may be contained in the signal 
BITSTREAM. In one example, the circuit 156 may be 
implemented as a ROM based ?xed length decoder. 

[0033] Referring to FIG. 4, a more detailed block diagram 
of a circuit 112 in accordance With a preferred embodiment 
of the present invention is shoWn. The circuit 112 may 
comprise a circuit 160 and a circuit 162. The circuit 160 may 
be implemented, in one example, as a hardWired decoder 
circuit. The circuit 162 may be implemented, in one 
example, as a multiplexer and control circuit. The circuit 160 
may be con?gured to generate a number of predetermined 
signals (e.g., run lengths, levels, lengths, ?xed-length code 
Words, etc.) in response to the signal CW_A containing a 
corresponding predetermined bit pattern. For example, the 
circuit 160 may be con?gured to generate a run length, a 
level, a length, and/or a ?xed-length code Word for each of 
a number of bit patterns that may be contained Within the 
signal CW_A. In one example, the circuit 160 may be 
con?gured to generate a number of coef?cients (e.g., from 
MPEG-2 Table B-14) as described in the folloWing TABLE 
1: 

TABLE 1 

Code from CWiA Run Level Length 

1s* 0 1 2 
11s 0 1 3 
011s 1 1 4 
0100s 0 2 5 
0101s 2 1 5 
00101s 0 3 6 
0000 110s 0 4 8 
0010 0110s 0 5 9 
0010 0001s 0 6 9 
0000 0010 10s 0 7 11 

[0034] Where s represents a sign bit (e.g., “1” or “0”) that 
generally indicates Whether the code is a positive or negative 
number. The code “1s” is generally a valid AC code only as 
the ?rst code of a non-intra block. OtherWise, the code “10” 
is generally an end-of-block (EOB) and the code “11” is not 
a complete code. 

[0035] When the leading bit of the signal CW_A is “0” 
(e.g., “011s” as shoWn on line 4 of Table 1), the signal 
CW_A generally Will not have tWo decodable codes that 
have a combined Width of 4. When the ?rst code Word of the 
signal CW_A has a Width over the targeted decodable code 
length (e.g., 7-bits), the circuit 112 generally stops in the 
attempt to decode the signal during the respective cycle and 
generates the signal HIT in an unasserted state. In response 
to the signal HIT having the unasserted state, the circuit 114 
generally decodes the code Word. For example, When the 
circuit 112 is con?gured to receive a 7-bit signal, the code 
Words in the last four roWs in Table 1 are generally decoded 
by the circuit 114 instead of the circuit 112. In general, the 
targeted decodable code length is determined by a trade off 
betWeen the performance and the cost of a particular design. 
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[0036] In another example, the circuit 160 may be con 
?gured to decode a number of predetermined bit patterns 
that may be contained Within the signal CW_A according to 
MPEG Table B-15 as shoWn in the following TABLE 2: 

TABLE 2 

Code Run Level Length 

10s 0 1 3 
010s 1 1 4 
110s 0 2 4 
0111s 0 3 5 
1110 Os 0 4 6 
1110 1s 0 5 6 
0001 01s 0 6 7 
0001 00s 0 7 7 
1111 011s 0 8 8 
1111 100s 0 9 8 
0010 0011s 0 10 9 
0010 0010s 0 11 9 
1111 1010s 0 12 9 
1111 1011s 0 13 9 
1111 1110s 0 14 9 
1111 1111s 0 15 9 

[0037] HoWever, other bit patterns and associated symbols 
may be implemented accordingly to meet the design criteria 
of a particular application. For example, decoding tables in 
compliance With one or more encoding speci?cations (e.g., 
MPEG-1, MPEG-2, MPEG-4, MBA, CBP, MCode, H26P, 
etc.) may be implemented. 

[0038] The circuit 162 may be con?gured to generate the 
signals HIT, LENGTH, and RUN/LENGTH_1 in response 
to the signals generated by the circuit 160. For eXample, 
When the circuit 160 generates an output in response to one 
of the predetermined bit patterns, the circuit 162 may be 
con?gured to assert the signal HIT, present the length of the 
predetermined bit pattern via the signal LENGTH, and 
present the associated symbol via the signal RUN/ 
LENGTH_1. When the circuit 160 does not generate an 
output (e.g., the signal CW_A does not contain any of the 
predetermined bit patterns), the circuit 162 may be con?g 
ured to generate the signal HIT in the unasserted state. 

[0039] In one eXample, the circuit 160 may comprise a 
number of decoder circuits 170a-170n. The decoder circuits 
170a-170n may be con?gured, for eXample, to decode a 
?rst AC coef?cient symbol; (ii) to decode length codes 
and/or ?Xed length code Words for codes listed in Table B-14 
of the MPEG-2 speci?cation; (iii) to decode length codes 
and/or ?Xed length code Words according to Table B-14 of 
the MPEG-2 speci?cation for compressed codes shifted by 
a number of bits (e.g., 2, 3, 4, 5, 6, 8, 9, or 11 bits); (iv) to 
decode length codes and/or ?Xed length code Words for 
codes listed in Table B-15 of the MPEG-2 speci?cation; (v) 
to decode length codes and/or ?Xed length code Words 
according to Table B-15 of the MPEG-2 speci?cation for 
compressed codes shifted by a number of bits (eg 2, 3, 4, 
5, 6, 8, 9, or 11 bits); (vi) to decode length codes and/or 
?Xed-length code Words according to one or more of the 
tables B-1, B-2, B-3, B-4, B-9, B-10 of the MPEG-2 
speci?cation; (vii) to decode run, level, and/or other infor 
mation; and/or (viii) to decode length codes and/or ?Xed 
length code Words for any other compressed data standard 
accordingly to meet the design criteria of a particular 
application. 
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[0040] Referring to FIG. 5, a How diagram 200 illustrat 
ing an eXample operation in accordance With a preferred 
embodiment of the present invention is shoWn. An input 
signal is generally loaded for an encoded bit stream (e.g., the 
block 202). A prede?ned portion of the input signal (e.g., 
7-bits) is generally eXamined to detect the presence of tWo 
targeted code Word bit patterns (e.g., the block 204 and 206). 
When the predetermined portion of the input signal does not 
indicate that tWo targeted code Words are present in the input 
signal, the attempt to decode tWo code Words may be 
stopped and only one code Word decoded in the cycle (e.g., 
the block 208). The entire input signal is eXamined to 
determine Whether a decodable code Word is present (e.g., 
the block 210). Adecodable code present in the input signal 
is generally decoded via a full code space look-up table 
based decoder (e.g., the block 212). The full code space 
decoder may comprise, in one eXample, a variable length 
decoder and a ?Xed length decoder running in parallel. The 
decoded code Word (symbol) is generally presented to a 
subsequent circuit (e.g., the block 214). 

[0041] When tWo decodable code Words are detected 
Within the input signal, a status signal is generally 
asserted (e.g., the block 216) and (ii) a combined bit length 
of the tWo decodable Words is determined (e.g., the block 
218). The tWo code Words are generally decoded in parallel. 
For eXample, the ?rst code Word is generally decoded via 
hardWired logic (e. g., the block 220a) While the second code 
Word is decoded via the memory based decoder (e.g., the 
block 220b). The memory based decoder generally eXam 
ines the input signal less the number of bits in the ?rst code 
Word (e.g., the block 222) and decodes the second code Word 
via entries in the full code space look-up table based decoder 
(e.g., the block 224). When the ?rst code Word has been 
decoded via the hardWired logic and the second code Word 
has been decoded via the memory based decoder, the ?rst 
and second decoded code Words are generally presented to 
a subsequent circuit (e.g., the block 226). The process 200 
is generally repeated for subsequent undecoded bit 
sequences of the encoded bit stream. 

[0042] While the invention has been particularly shoWn 
and described With reference to the preferred embodiments 
thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be made Without 
departing from the spirit and scope of the invention. 

1. An apparatus comprising: 

a ?rst circuit con?gured to generate a ?rst output signal in 
response to an input signal, (ii) a ?rst control signal 
and (iii) a second control signal; and 

a logic circuit con?gured to generate a second output 
signal, (ii) said ?rst control signal and (iii) said second 
control signal in response to a predetermined portion of 
said input signal. 

2. The apparatus according to claim 1, Wherein said 
apparatus comprises a multi-symbol variable length code 
decoder. 

3. The apparatus according to claim 1, Wherein said logic 
circuit comprises one or more hardWired look-up tables 
con?gured to generate said second output signal, (ii) said 
?rst control signal and (iii) said second control signal in 
response to said predetermined portion of said input signal. 

4. The apparatus according to claim 3, Wherein said one 
or more hardWired look-up table are con?gured to decode a 
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plurality of variable length code Words having a bit length 
shorter than said predetermined portion of said input signal. 

5. The apparatus according to claim 1, further comprising 
an input circuit con?gured to generate said input signal in 
response to an encoded bit stream. 

6. The apparatus according to claim 5, Wherein said 
predetermined portion of said input signal is larger than an 
average code Word bit length of said encoded bit stream. 

7. The apparatus according to claim 1, Wherein said ?rst 
circuit comprises a barrel shifter and a memory based 
decoder circuit. 

8. The apparatus according to claim 7, Wherein said barrel 
shifter is con?gured to shift a sliding decoding WindoW in 
response to said ?rst and said second control signals. 

9. The apparatus according to claim 8, Wherein said 
memory based decoder is con?gured to generate said ?rst 
output signal in response to a portion of said input signal 
presented by said sliding decoding WindoW. 

10. The apparatus according to claim 7, Wherein said 
memory based decoder is con?gured to decode one or more 
code tables of one or more data compression standards 

11. The apparatus according to claim 5, Wherein said input 
circuit comprises a barrel shifter con?gured to generate said 
input signal in response to said encoded bit stream. 

12. An apparatus comprising: 

means for generating a ?rst output signal in response to an input signal, (ii) a ?rst control signal and (iii) a 

second control signal; and 

means for generating a second output signal in response 
to a predetermined portion of said input signal, (ii) 
said ?rst control signal and (iii) said second control 
signal. 

13. A method for decoding multiple symbols of a variable 
length code in a single clock cycle comprising: 

generating a ?rst output signal, a ?rst control signal and 
a second control signal in response to a predetermined 
portion of an input signal; and 
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generating a second output signal in response to said input 
signal, said ?rst control signal and said second control 
signal. 

14. The method according to claim 13, Wherein said 
?rst output signal, (ii) said ?rst control signal and (iii) said 
second control signal are generated via one or more hard 
Wired look-up tables. 

15. The method according to claim 13, further compris 
ing: 

examining said predetermined portion of said input signal 
to detect one or more variable length code Words. 

16. The method according to claim 13, further compris 
ing: 

generating said input signal in response to an encoded bit 
stream. 

17. The method according to claim 13, further compris 
ing: 

decoding a second portion of said input signal in response 
to said ?rst and said second control signals. 

18. The method according to claim 17, further compris 
ing: 

comparing said second portion said input signal With one 
or more code Words stored in a memory. 

19. The method according to claim 18, further compris 
ing: 
programming said memory With one or more code tables 

of one or more data compression standards. 
20. The method according to claim 17, further compris 

ing: 
starting said second portion at a ?rst bit of said input 

signal When said ?rst control signal has a ?rst state; and 

starting said second portion at a bit of said input signal 
determined in response to said second control signal 
When said ?rst control signal has a second state. 

* * * * * 


