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(57) ABSTRACT 

The present invention provides for storage and transmission 
of digital data by analog media, discrete and continuous, and 

more particularly to digital data representation for multi-bit 
data storage and transmission, using means to trade Ns 
(media noise) With Np (process contributed noise), thus 
alloWing for storage of more bits per memory cell or 
increase capacity of transmission channel When compared to 
the amounts attainable by common practice. The storage 
media may be of any analog type, such as FLASH, RAM (D 
or S), EPROMS of various types and even used With 
continuous analog data storage or transmission. Analog 
storage or transmission is referred here as the general case 
that embodies the multi bit case. The present invention takes 
advantage of coding the data for storage by means of 
“orthogonal” vectors similar to the use of such means in 
communications. Actually, every implementation used in 
communications system to improve Signal-to-Noise-Ratio 
of discrete data sequences, might be applicable for discrete 
analog storage. By transforming or coding the digital data 
prior to storage and store the transformed data as analog 
data, results an improvement in total S/N (Signal to Noise 
ratio), alloWing for better utilization of the analog media 
(storage or transmission) When compared With the imple 
mentation of conventional approaches. In the case of dis 
crete analog memory, the better utilization is measured by 
the average amount of bits of data stored in each memory 
cell. The present invention may be implemented by using 
various means of data transformation. It is important to 
distinguish betWeen this step and ECC (Error Control Cod 
ing) means Which are allowing for the recovery of signals/ 
data in noise, Without the improvement of S/N. Means of 
ECC are applicable here as complementary means to cope 
With errors in the digital data after the inverse transformation 
or decoding. 
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DIGITAL DATA REPRESENTATION FOR 
MULTI-BIT DATA STORAGE AND TRANSMISSION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is related to provisional 
patent application Serial No. 60/082,458, ?led Apr. 20, 1998 
entitled “Digital Data Representation for Multi-Bit Storage 
And Transmission”, and the bene?t of the earlier Apr. 20, 
1998 ?ling date is claimed for the present application in 
accordance With 35 U.S.C. § 119 (e)(1). 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to storage and trans 
mission of digital data by analog media, discrete and con 
tinuous, and more particularly to digital data representation 
for multi-bit data storage and transmission. 

[0003] One common practice for transmission of binary 
data is by means of bit representation as sequences of binary 
streams. See, for example, Spread Spectrum Systems, 2nd 
edition, 1984 by Robert C. DiXon. 

[0004] The coding technique described in that reference is 
used by various transmission systems to overcome issues of 
interference, such as inter-symbol, channel jamming and 
other. One typical advantage to the use of PRN (Pseudo 
Random Noise) sequences is the ability of several users 
sharing the same frequency in the same time. 

[0005] This coding technique is not used With multi-bit 
signals, Where a sequence represents several bits (a Word). 
Many applications may bene?t from the representation of 
multi-bit (Word) With a sequence and the use of multiple 
sequences in the same media, transmission channel or stor 
age cells, to represent a block of data. 

SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to provide 
for storage and transmission of digital data by analog media, 
discrete and continuous, and more particularly to digital data 
representation for multi-bit data storage and transmission. A 
storage memory according to the present invention for 
storing digital data includes digital signal processing (DSP) 
means for transforming a digital data bit stream having a 
stored data component so as to provide improved storage 
capacity; means for converting the transformed digital data 
to form analog data; and discrete analog memory means for 
storing the analog data. 

[0007] The drive for the present invention is the develop 
ment of means to trade Ns (media noise) With Np (process 
contributed noise), thus alloWing for storage of more bits per 
memory cell or increase capacity of transmission channel 
When compared to the amounts attainable by common 
practice. The storage media may be of any analog type, such 
as FLASH, RAM (D or S), EPROMS of various types and 
even used With continuous analog data storage or transmis 
sion. Analog storage or transmission is referred here as the 
general case that embodies the multi bit case. 

[0008] The present invention takes advantage of coding 
the data for storage by means of “orthogonal” vectors (see 
Dictionary of Science & Technology, by WordsWorth Edi 
tions Ltd, 1995, ISBN 1-85326-351-6, page 634), similar to 

Mar. 28, 2002 

the use of such means in communications. Actually, every 
implementation used in communications system to improve 
Signal-to-Noise-Ratio of discrete data sequences, might be 
applicable for discrete analog storage. 

[0009] By transforming or coding the digital data prior to 
storage and store the transformed data as analog data, results 
an improvement in total S/N (Signal to Noise ratio), alloW 
ing for better utiliZation of the analog media (storage or 
transmission) When compared With the implementation of 
conventional approaches. In the case of discrete analog 
memory, the better utiliZation is measured by the average 
amount of bits of data stored in each memory cell. 

[0010] The present invention may be implemented by 
using various means of data transformation. It is important 
to distinguish betWeen this step and ECC (Error Control 
Coding) means Which are alloWing for the recovery of 
signals/data in noise, Without the improvement of S/N. 
Means of ECC are applicable here as complementary means 
to cope With errors in the digital data after the inverse 
transformation or decoding. 

0011 The rocess has tWo main ste s: P P 

[0012] 1. Error Control Coding. 

[0013] 2. Coding/Decoding of the resulting bit/Word 
stream. 

[0014] The ECC (Error Control Coding) needs to be 
properly implemented With the neW processing. The appli 
cation of this means may be carried out by conventional 
means, but neW techniques Will take advantage of the a 
priori knoWn decoded data. 

[0015] After applying ECC and adding the required bits/ 
data, the resulting bit/data streams are organiZed in blocks of 
n Words each, With m bits in each Word. Contrary to 
conventional implementation that stores these Words to n 
discrete analog cells, the present invention provides that 
these n data values Will be coded to form a neW block of n‘ 
Words With m‘ bits each. The resulting block of data is stored 
in n‘ discrete analog memory cells. The selection of the 
coding, n, m, n‘ and m‘ is made in such Way to improve S/Ns 
(Signal to Storage Noise ratio) While maintaining loW pro 
cessing noise (Np), Where Ns is the noise generated by the 
storage media and is added (or multiplied) to the analog 
values during the read process. Ns is a function of various 
arguments such as: process, technology, temperature, time, 
radiation—usually given as probability distribution func 
tion. 

[0016] The coding techniques may vary in many Ways and 
may use knoWn sequences. The selection of the Coding (and 
n, m, n‘ and m‘) is done to alloW the addition of processing 
noise (Np) to storage noise (Ns), in controlled manner, thus 
the total noise levels after the processing Will be beloW the 
storage noise (Ns). Other considerations are issues related to 
the required BER (Bit Error Rate)and ECC. 

[0017] Since the eXact contribution of the processing noise 
may be computed before the actual storage of the data, by 
means of decoding prior to the actual storage, further 
improvement may be gained by optimiZing the ECC (Error 
Control Coding) means, and minimiZe the overhead con 
tributed by the ECC to achieve a certain BER (Bit Error 

Rate). 
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[0018] Other objects, features and advantages of the 
present invention Will become apparent from the following 
detailed description When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying drawings, Which are incorpo 
rated in and form a part of this speci?cation, illustrate 
embodiments of the invention and, together With the 
description, serve to eXplain the principles of the invention: 

[0020] FIG. 1 shoWs general outline of a system for 
implementing multi bit storage, utiliZing DSP (Digital Sig 
nal Processing) algorithms according to the present inven 
tion. 

[0021] FIG. 2 shoWs the complete Write process according 
to the present invention. 

[0022] FIG. 3 shoWs the complete read process according 
to the present invention. 

[0023] FIG. 4 shoWs the transformation/encoding process 
according to the present invention. 

[0024] FIG. 5 shoWs the inverse-transformation/decoding 
process according to the present invention. 

[0025] FIG. 6 shoWs a 5 bit storage per cell implementa 
tion eXample according to the present invention. 

[0026] FIG. 7 shoWs a 5 bit storage Write example accord 
ing to the present invention. 

[0027] FIG. 8 shoWs a 5 bit storage read eXample accord 
ing to the present invention. 

[0028] FIG. 9 shoWs an illustration of processing impact 
on Storage Noise Vs Signal according to the present inven 
tion. 

[0029] FIG. 10 shoWs error of retrieved value as a func 
tion of stored value according to the present invention. 

[0030] FIG. 11 shoWs modifying the stored data to accom 
modate for data loss (Retention mechanism) according to the 
present invention. 

[0031] FIG. 12 shoWs use of tWo storage sections in same 
memory according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] Reference Will noW be made in detail to the pre 
ferred embodiments of the invention, eXamples of Which are 
illustrated in the accompanying draWings. While the inven 
tion Will be described in conjunction With the preferred 
embodiments, it Will be understood that they are not 
intended to limit the invention to those embodiments. On the 
contrary, the invention is intended to cover alternatives, 
modi?cations and equivalents, Which may be included 
Within the spirit and scope of the invention as de?ned by the 
appended claims. 

[0033] FIG. 1 shoWs the main components of a typical 
storage system 10 designed for storage of digital data by 
means of a discrete analog memory according to the present 
invention. The digital data may be delivered to the storage 
system 10, via a digital input 12, in various Ways, such as a 
bit stream or over a bus, and is accumulated in a temporary 
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memory, the buffer unit 14. Once a block of data, n Words-m 
bits, is available for processing, the DSP (Digital Signal 
Processor) 16 (Which represents either a simple logic circuit 
or a complex processor) processes the block of data and 
generates a neW block of data With n‘ Words-m‘ bits each. 
The block of data is then converted by means of an A/D 18 
to analog values to be stored in the storage media (discrete 
memory cells) 20. The DSP 16 carries out the computation 
in accordance With the program to result in the desired 
coding, and may utiliZe in the process various means, such 
as LUT (Look Up Tables) 22. Once the transformation is 
done, the n‘ data values are rounded to m‘ bits, and by means 
of a m‘ bits D/A 18, converted to analog values and stored 
in this form to the discrete memory cells 20. When the stored 
data is needed, the analog values are read from the memory 
cells 20 by means of a m“ bits A/D 18, and a block of n‘ 
Words-m“ bits is stored to the buffer 14. When the n‘ Words 
are available for processing, the DSP 16 is computing the 
inverse transformation. The resulting block of n data Words 
are translated to an m bits each. Although the ECC (Error 
Correction Control) is not detailed, it is Worth noting that the 
DSP 16 may be used for the computation required for this 
process, as Would be understood by one of ordinary skill in 
the art. 

[0034] FIG. 2 shoWs a complete Write or storage process 
according to the present invention. The digital data to be 
stored is ?rst processed for error detection and correction at 
stage 30, folloWed by coding at stage 32 to improve S/N 
ratios in the reading/retrieval process. The digital data, 
processed for ECC is processed at stage 32 before actual 
storage. The resulting data is converted at stage 34 to analog 
form by means of a D/A (Digital to Analog) converter to an 
analog value to be stored at stage 36 in the Discrete Analog 
Storage 20 of FIG. 1. 

[0035] The complete read or retrieval process steps are 
shoWn in FIG. 3. The analog values are read at stage 40 from 
the storage media 20 and then converted to a digital form or 
representation at stage 42 by means of the A/D (Analog to 
Digital) converter. At stage 44, the digital data is then 
inverse transformed (the digitiZed analog values are restored 
to the original bit stream) into data that is further checked for 
errors and corrected, if found, at stage 46. 

[0036] FIG. 4 shoWs in more detail the encoding process 
according to the present invention, Which is the storage of 
digital data after the ECC process. At stage 50, the digital 
data is grouped in n Words With m bits each. At stage 52, the 
resulting block of data is then processed and coded into a 
neW block of n‘ Words With m‘ bits each. At stage 54, by 
means of m‘ bits D/A converter, the digital data is converted 
to an analog value to be stored as analog values at stage 56. 

[0037] FIG. 5 shoWs the the details of the decoding or 
read process according to the present invention. At stage 60, 
the analog data values are read from the analog storage. At 
stage 62, the analog values are converted to digital form by 
means of an m“ bits A/D into m“ bits Words. At stage 64, the 
digital data are then grouped into blocks of n‘ Words of m“ 
bits. At stages 64,66, the n‘ Words blocks of data are inverse 
transformed, and the inverse transformed values are further 
processed to generate the original n Words of m bits each. 
Since all the process is carried in a “noisy” environment, and 
errors might be introduced, the block of n Words is trans 
ferred to the ECC unit for error detection and correction. 
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[0038] FIG. 6 shows a preferred embodiment of an 
Advanced Storage Memory using the present invention (it 
should be understood that one of ordinary skill in the art 
could modify the components and the algorithms of the 
present invention to ?t various implementations). In FIG. 6, 
the data to be stored is transferred from the main system to 
a temporary buffer 70, a 1024 bytes Dual Ported RAM, 
Which alloWs simultaneous access to the memory from the 
Advanced Storage Memory and the main system. A non 
volatile memory 72 contains the DSP program memory and 
sequences used in the coding and ECC process. The DSP 74 
is ful?lling the tasks of the ECC and coding described in 
previous sections and detailed hereafter. The data is stored in 
the Discrete Analog FLASH memory 76. The interface to 
the DSP 74 is via a 12 bits D/A 80 and 12 bits A/D 82. The 
control and addressing 84 of the analog memory 76 is made 
by the DSP 74. The A/D for the retrieval process might be 
of higher value to improve noise/error immunity. 

[0039] FIG. 7 shoWs details of a 5-bit Write process 
embodiment according to the present invention (the ECC, 
although carried out by the DSP, is not described here). In 
FIG. 7, the digital data, after going through the ECC 
process, is grouped at stage 90 in blocks of 511 Words of 5 
bits each. Based on PN coding technology (mentioned 
earlier), 511 long binary sequences are computed by means 
of a LFSR (Linear Feedback Shift Register) or selected from 
a pre computed LUT (Look Up Table). An example for 
generating 32 sequences, Which is required When coding 5 
bits,is provided in the reference, Spread Spectrum Systems, 
2nd addition, 1984, by Robert C. Dixon. Of particular 
interest is the table 3.3 on page 67, Which speci?es the 
existence of 48 Maximal length sequences for 9 bits long 
Shift Register. To code the 5 bits only 32 sequences out of 
the 48 are required. The 32 sequences that provide the best 
signal to noise ratio during the retrieval process, are selected 
(or computed in real time). At stage 92, For each data in the 
block of 511 Words, a speci?c sequence is selected based on 
its value and according to its location in the block the 
sequence is “rotated” (or “phase shifted”) to provide the 
unique matching of sequence to each data value of 5 bits. 
The “phase difference” betWeen the sequences used for 
coding the same data values Will alloW their proper retrieval 
during the read process, by maximiZing the cross correlation 
functions in the speci?c locations. The amount of “rotation” 
equals the location of the value in the 511 block. Since 511 
bits long sequences are utiliZed, the vector alloWs for unique 
matching of each value of 5 bits in the original 511 block. 
To avoid data recovery loss for extreme cases in Which a 
block of identical values Will result coded block With more 
then one decoding options, a different set of 32 sequences, 
out of the 48 available, is selected for each location/sample. 
The 511 resulting binary sequences, one for each of the 5 
bits values, are added bit Wise, to result a 511 block of data 
With 9 bits Words each. 

[0040] At stage 94, prior to storing a 9 bits value in the 
memory cell, the data are modi?ed by means of a LUT (or 
other functional means), to a 12 bits value (or more) to 
optimiZe the actual analog values stored to the FLASH 
memory to take advantage of the retention mechanism of the 
memory (as later depicted and explained in FIGS. 10 and 
11). The resulting 511 values are then converted by means 
of the 12 bits D/A to analog values to be stored to the 
Discrete Analog FLASH at stage 96. 
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[0041] FIG. 8 shoWs the details of the read process, for the 
above preferred embodiment of the present invention. At 
stage 100, the analog values are read from the FLASH 
memory and, at stage 102, by means of a 12 (preferably 
more) bits A/D are converted to digital representation. At 
stage 104, the digital data is then grouped into the 511 Words 
(the original grouping used in the Write process). Each block 
of 511 values is cross correlated against each of the 32 
binary PRN sequences used in the Writing process (by means 
of a LUT or computed in real time). At stage 106, for each 
location in the block the sequence that results the highest 
value, is matched With the 5 bits data associated With it (as 
during the Write process). The result of the process is, if no 
errors occur, a block of 511, 5 bits Words. Since some errors 
may occur in the process, the block is transferred to the ECC 
for further processing: error detection and correction. 

[0042] FIG. 9 shoWs hoW the processing may impact the 
noise in Ways that reduce the probability of error While 
improving the relative signal poWer. The Signal In 110 
represents a stored value using the conventional quantiZed 
levels approach. The Noise In 112, 114 represents uncer 
tainties in the stored values as potential changes in the values 
read, in the speci?c example, half and quarter of the mini 
mum quantiZation levels, respectively. This alloWs for 
recovery of data only if it is really slightly larger then the 
Signal In 110 (distinguishing clearly betWeen the various 
data levels). Since the processing results in coherent pro 
cessing of the stored signal—for example, coding before 
storage and then decoding for the reading process—the data 
poWer is “improved” (Signal Out 116) While the Noise Out 
poWer 120, 122, 124 distribution is modi?ed to alloW some 
very high values but With very loW probability of occur 
rence, thus alloWing data recovery by means of ECC With 
high (fully controlled in a speci?c embodiment) probability 
and guarantee a very loW error rate. By concentrating the 
Noise Out 120 in the range close to Zero, the quantiZation 
levels of the signal before the storage process may be 
decreased so the values stored may be denser. 

[0043] FIG. 10 shoWs an example of storage retention 
capability, de?ned here as dependency of siZe of error as 
function of stored values. It should be emphasiZed that the 
use of FIG. 10 is illustrative only. For each speci?c memory 
technology, the relation of siZe of error (change in stored 
value) as function of analog value stored in the memory 
cell—Where parameters of time, temperature/environment, 
uses and other—might have an impact on the graph. FIG. 10 
demonstrates a case in Which the extreme values stored in 
the memory have higher sensitivity and as result the siZe of 
error When reading them is higher. As the stored value 130 
approaches the “center” value, the siZe of error is reduced. 

[0044] FIG. 11 shoWs a modi?cation to the data to com 
pensate for the non-uniform error distribution induced on the 
stored data in the memory. This modi?cation is carried out 
after the coding, just before the actual storage/Writing to the 
memory. The modi?cation Will be carried out to assure for 
adjacent data values 132 similar probability for error. This 
Will be implemented by taking into account, for the speci?c 
example of FIG. 10, the values in a manner assuming the 
closer the value to the center the loWer the error. The actual 
probability for an error Will be impact by tWo main factor: 
the error siZe and the error rate. For different cases the 
appropriate matching graph Will be needed. 



US 2002/0038440 A1 

[0045] FIG. 12 shows a memory organization allowing 
for mostly efficient implementation by combining various 
techniques for storage. OrganiZing the memory in more then 
one sections to alloW the use of a loW error probability 
sections combined With high capacity sections. In FIG. 12, 
tWo sections Were set: the error immune section 140 for such 

data as—headers, programs, LUT, parameters and the high 
capacity area 142 to store compressed images or voice. The 
application Will determined hoW to use the various memory 
sections and they Will be dynamically allocated and may be 
even modi?ed based on processing results to accommodate 
the need for cope With changes in the error rate due to, for 
example, over use of certain areas of the memory (silicon) 
or reuse of memory With different content. Thus, not only the 
use of different quality memory is suggested, but also 
dynamic reorganiZation of the memory. 

[0046] By implementing the cross-correlation prior to the 
actual storage, knowledge is gained about the potential noise 
contribution of the process. For each data point, results of 
the cross-correlation With the other PRN sequences are 
obtained. The larger the correlation With the right sequence, 
for a speci?c data point, the better. 

[0047] The data point that result in their location higher 
values for the cross-correlation With the unmatched 
sequences are more susceptible to noise/error. By revieWing 
the results of the cross-correlation and the decoding prior to 
the actual storage Will provide information With regard to: 

[0048] Scaling 
[0049] Selection of # of bits 

[0050] ECC technique (potential for error) 

[0051] Modi?cation of data to reduce error probabil 
ity 

[0052] 
[0053] 

[0054] A header can be used to communicate the needed 
information for the retrieval process. 

Select an optimal set of PRN sequence 

Modify process and storage technique 

[0055] TWo sets of sequences are used for coding in 
certain cases: One for the LSBs (Least Signi?cant bits) and 
the other for the MSBs (Most Signi?cant Bits). The LSB set 
Will be simpler and might be more sensitive to noise. 

[0056] The decoding process may be carried out in certain 
order With the PRN sequences, to minimiZe error probabil 
ity. After decoding a certain data point, the sequence is 
subtracted and the neW block is processed, With less noise. 

[0057] As has been described above, the present invention 
provides several important advantages and features: 

[0058] 1. Coding of the digital data prior to the 
storage in discrete analog media to improve system 
total signal to noise ratio. 

[0059] 2. Exact measurement of processing noise 
prior to actual storage of the data. 

[0060] 3. OptimiZation of ECC to the eXact process 
ing noise. 

[0061] The foregoing descriptions of speci?c embodi 
ments of the present invention have been presented for 
purposes of illustration and description. They are not 
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intended to be eXhaustive or to limit the invention to the 
precise forms disclosed, and it should be understood that 
many modi?cations and variations are possible in light of 
the above teaching. The embodiments Were chosen and 
described in order to best eXplain the principles of the 
invention and its practical application, to thereby enable 
others skilled in the art to best utiliZe the invention and 
various embodiments With various modi?cations as are 
suited to the particular use contemplated. It is intended that 
the scope of the invention be de?ned by the Claims 
appended hereto and their equivalents. 

What is claimed is: 
1. A storage memory for storing digital data comprising: 

digital signal processing (DSP) means for transforming a 
digital data bit stream having a stored data component 
so as to provide improved storage capacity; 

means for converting the transformed digital data to form 
analog data; and 

discrete analog memory means for storing the analog 
data. 

2. Astorage memory as in claim 1 Wherein the digital data 
bit stream is organiZed into blocks of data having n Words in 
each block With m bits in each Word and Wherein trans 
formed bit stream is formed into neW blocks of n‘ Words in 
each neW block With m‘ bits in each neW Word. 

3. A storage memory as in claim 2 Wherein n‘ and m‘ are 
equal to or greater than n and m, respectively. 

4. A storage memory as in claim 3 including error 
correction process (ECC) means for forming ECC coded 
digital data prior to the data transformation. 

5. Astorage memory as in claim 4 Wherein the digital data 
stream has signal in components and noise in components, 
the storage memory including means for coherently process 
ing the stored signal to form improved signal out compo 
nents While forming noise out components Which are modi 
?ed to have some high but With very loW probability of 
occurrence, the ECC means providing data recovery With 
high probability and a very loW error rate. 

6. The storage memory as in claim 5 including means for 
concentrating the noise out components the range close to 
Zero to alloW for decreasing the quantiZation levels of the 
signal before storage so that the stored values are denser for 
a given error rate. 

7. A storage memory as in claim 6 including 

means for reading the analog data; 

means for converting the analog data to form digitiZed 
analog data; and 

means for restoring the digitiZed analog data to the 
original digital bit stream. 

8. A storage memory as in claim 7 including 

DSP means for recovering the stored data. 
9. A storage memory as in claim 8 including 

means for grouping the ECC coded digital data into 
blocks of n Words of m bits each; 

means for converting the blocks of Words into neW blocks 
of n‘ Words of m‘ bits each; and 

means for converting the coded data to form the analog 
data to be stored in the storage media. 
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10. A storage memory as in claim 9 including 

means for reading the stored analog data; 

means for converting the read analog data to form digital 
data; 

means for grouping the digital data into n‘ Words of m“ 
bits; 

means for grouping the digital data of n‘ Words of m“ bits 
to form n Words of m bits; and 

means for recovering the original bits from the block of n 
Words. 

11. A storage memory as in claim 10 including Wherein 
mapping of the digital m‘ bits values to be stored as a 
function of the stored analog values. 

12. A storage memory as in claim 11 Wherein the value 
Written to the memory means is a nonlinear function of the 
data value after coding. 
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13. Astorage memory as in claim 12 Wherein the memory 
means includes a loW error rate area and a high capacity 
storage region area. 

14. In a storage memory for storing digital data, the 
method comprising the steps of: 

transforming a digital data bit stream having a stored data 
component so as to provide improved storage capacity; 

converting the transformed digital data to form analog 
data; and 

storing the analog data. 
15. The method as in claim 14 including the steps of 

organiZing the digital data bit stream into blocks of data 
having n Words in each block With m bits in each Word and 
Wherein transformed bit stream is formed into neW blocks of 
n‘ Words in each neW block With m‘ bits in each neW Word. 


