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A SYSTEM -I%gg ﬁgﬂqpl NG PERSONAL MEMORY DEVI CES %%3%%%04
CAN.BE READ AND WRI TTEN TO The present invention relates to
smal | -menmory devi ces contai ni ng i mportant data whi ch can be
carriedron a,person. Specifically, envirognentally 5 har dened

menories are provi ded which can contain personal docunents

relating to an iSESTEMAFOR PROVEDENG PERSUNALMMEMORY DEVECES |

t hese personal nenory devices is also di scl osed.

M cr o€l ectroni cs, becaWWHIGHICAN BE READ ANDWRIFTENYTOhas been used
I n many personally carried electronic circuit devices such as
cal cul ators, and 10 smart cards used in credit transactions. Each of

t hese m croelectronic,, . devi ces ends upon .an ability.to store
el ectroni ¢ dkhg presentinvegsion relatesto .I%MH%WFQQ@@M@EOTG%%. )

Smart card t cg_’gol whi I S:ong of the nore rgcent=_i gnovations in,high

densi ty i cr GVt fan Te arlled Bn. poBREAR s cSbeisaly e stvicehmedtally 15
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relating to an individual and a system for reading and writing data to these

personal memory devices is also disclosed.

Microelectronics, because of its increasing circuit density, has been used in
- many personally carried electronic circuit devices such as calculators, and
10 smart cards used in credit transactions. Each of these microelectronic
‘devices depends upon an ability to store electronic data and to recail the
data when the device is used. |

Smart card technology which is one of the more recent in'i;ovations in high
density microelectronics, places a microprocessor on a credit card-sized
15 _ . substrate. The microprocessor is capable of interacting with a reading and
writing device, such as an ATM machine. The smart card devices have
external connections for . permitting data transfer between the
microprocessor and the reading device. The smart card technology has
encountered problems with durability in a personal environment where they
20 are carried in an individual’s wallet or purse, and subject to rigorous use.
The external connections for these devices have had a high failure rate in
this environment. Méreover, the devices have performance limitations
ivhich are based on the size of avaﬂable memory. Thus, extensive personal

records by and large cannot be kept in such devices.
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20 are carried in an individual's wallet or purse, and subject to
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vital detaiFfs concerning his“nedi"cal history. In extrene

emer genci es perbenyas welbaswitad Heedilycdonesrining hic aredicdldaktorylich éftreme
i nformation,. and nmedi cal procedures are adm nistered w thouf full

know edge ofemexgencies;nthe wictims yare often not able to communicate such

The

10 information, and medical procedures are administered without full
knowledge of the patient’s history. |

A device which would carry personal medical records in a convenient but

reliable package is very desirable. Thus, such a device, if carried 6n the

victim’s person could be conirenienﬂy used to alert emergency medical
15 - personnel of the victim’s medical history.

A memory containing sufficient capacity to store these records must also

‘be durable to withstand the environment encountered when carried on the
individual. The conventional disk storage devices, either optical or

rhagnetic, will not meet the rigorous envirqnmex_ltal constraints necessary

20 to preserve the data in case 6f emergency. The smart card-technology is

also not sufficiently durable to withstand such -environmental conditions.

Thus, there is an identifiable heed for a personal mass data storage device
" capable of holding multiple pages of information in an environment which

has rendered conventional mass data storage unreliable.
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reliable package I1's very desirable. Thus, such a device, if carri

victim s person coul d be conveni ently. used to al ert ener gency nedical 15
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'voluminous personal records.

It is yet another object of this invention to provide a personal mass storage

 device which can be reliably written to and read from.

It is another object of this invention to provide for a personal mass storage
10 device having reliable connections which will withstand extreme

environmental conditions.

These and other objects of the invention are provided for by a memory
which is encapsulated by a potting or encapsulating compound. The
_ encapsulating compound includes a plurality of channels which enclose
15 leads of the programmable memory and extend to the outside of the
encapsulated memory to permit exterior contact to be made with the leads.
The channels are sealed with a conductive sealant which keeps r_noistu’re
from entering the storage devicé, as well as permits electrical contact to be
made with the leads of the programmable memory device.

20 In a preferred embodiment of the invention, the personal data storage
~ device includes a programmable flash memory which can be programmed
with compressed data to store upwards to 1,000 pages of text, or image

data. The potting compound which completely encloses the flash mémory |
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anot her object of this-invention to provide a personal nass stofage

devi ce which can be carried on an individual's person containing
vol um nous personal records. . It is yet another object of this
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In.a preferred embodiment of the invention, a PCMCIA interface is used
to transfer compressed data between the personal storage device and the -

flash memory.

0 - Description of the Figges
Figure 1 is a plan view of a personal storage device which includes a flash
ROM memory in accordance with a preferred embodiment of the
invention. | | |

- Figure 2 is a side view of the personal memory device of Figure 1. -
15 Figure 3 is a section view of the personal memory device of Figure 1.

Figure 4 illustrates a device for transferring data to and from the personal

‘storage device of Figures 1 through 3.

onure 5 illustrates the process for compressing either graphic/image data

or text data

20 | Figure 6 illustrates the compression process in greater detail.

»*
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4 ' Has. a surface which is conti nflous with the seal ed channels. A

t hrough hol e | ocated in the potting conpound adjacent the encl osed
flash nenory permts the device to be worn by an individual.

The personal__storage, device pay be read and witten to_by a pair of
connect ors \figaRe o Hlustrates amm@pnaﬂpmsﬁﬁbgunsﬁymwﬁhﬁﬁpnmmgﬂgngﬁh@a
channel s of the potting conpound. I na preferred enbodi nent of
the invention, a PCMCIA interface is used to transfer conpressed

data bet me'?l%ﬂ?epgrlﬁ%ﬁjat% %Qgteg?pgo ng @ 8, | the pbt<h "By

10

U

device.

Figure 9 illustrates the results of compressing the éontexits of the memory

5 of Figure 7.

Piguré 10 illustrates the process for reading and decompressing data

contained in the personal memory device.

Figure il illustrates the compression of graphic data stored in the mass

storage device.

10 Figure 12 illustrates the c_bmpression of text data read from the mass

storage device.

| Description of the Preferred Embodiment .

Referring now to Figures 1 through 3, there is shown various views of a

personal mass storage device in accordance with a preferi'ed embodiment

15 of the invention. The personal mass storage device 9 includes a
programmable memory 10 which may be a flash ROM encapsulated within

a potting compound 13. The flash memory 10 includes a plurality of leads

11 which laterally extend away from the longer edges of the flash ROM 10.

The leads 11 terminate within a respective channel 15 formed in the

' 20 potting/encapsulating compound 13 during encapsulation of the flash ROM

10.



Figure 1 i svaogrkgsrovi ew of a personal storage device V\:hl ch |@d-1w§g§,ogz4ﬁl ash .
ROM nenory in accordance with a preferred embodi ment “of the

i nventi on. ) Figure 2 is a side view of the personal menory-device
of Figure 1. 15 Figure 3 is a section view of the personal nenory
device of Figure 1. Figure 4 i@lustrates a device for . -
transferring data to and fromthe personal st orage devi ce of
Figures 1 through 3. Figure 5 illustrates the process for
conpressing either graphic/inage data or text data.

Figure 6 il |With theexceptien oftbe openingsofarmed hy ghaanels bﬁstthmﬂash ROM

\é\D- 96729670 10 is completely encapsulated and sealed by the potting co&%gulﬁg % 08

| edge of the potting compound 13 includes a through hole 14 which may be
used to support the personal memory device on a necklace or other

5 support.

Electrical connections are made to the flash ROM 10 through an
ei.ectx'ica.ﬂy conductive sealant 16 which is used to seal channels 15. The
electrically conductive sealant 16 adheres to the lead 11 and forms on the
opposite end thereof a plug or seal for the channel 15 and is ground flush
10 with the surface of the compound 13. The sealant 16 may be an eléctrically

conductive resin.

The potting compound 13 which forms an encapsulation layer for the flash

ROM 10 may be selected from any number of urethane resins. The

~ encapsulation is done using any number of prior art inolding processes such

15 . as injc_éction molding. The urethane resin is selected to have a high flexural
modulus so that the resulting encapsulated ixiemory is hardened against its
environment. With a high flexural modulus material, the pers'onal memory

storage device can be subject to extreme environments without damage to

the connections necessary for transferring data to or from the device.

20 - The flash ROM state of the art permits upwards to 1,000 pages of text to
be stored in a single flash ROM chip 10. Although the illustrated personal
data stor'age device is shown with a s;ingle flash ROM chip 10, multiple
flash ROM chips may also be implemented in a larger personal data

storage device.



Figure 7 Hﬁ,g@,&gﬁées .the organization of the nenory for conpsefasssmasata.
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Figure. 8 es the steps for witing data to the personal nenory
devi ce. Figure 9 illustrates the.results of conpressing the
contents - of the nmenory 5 - of Figure 7. ' Figure 10

Il lustrates .the process for reading and qeconpressing'data_ _
contained in the personal nenory device. ' ~Figure 11 illustrates

t he conpr es | [ : Lar &lavi ce.
10 ¢ TheEIR5uil bdndiic s hediats 18 af allrbe of a resin p8 dgfertéll, C
Mass vinlg¥inaRrétength characteristics. The electrical confaRastiugtiues t he
Preferred Elrlt%odl ment . R(aa‘%.%rfinﬁgc%ow f: ?fi g:?e(s:o? t hr ough 3,nﬁ¥ere
i s shown vabé dmpleirentedfusing a conductjwe epoxy whick fllscchannelels andithen
accordance with a preferred engbodi neng . . . .
hardens. The hardened electrically conductive epoxy resin 16 is then lightly
5 sanded with an abrasive such that the contact area is substantially flush with

the exterior surface of potﬁﬂg compound 13.

- Data may be written to or from the personal data storage device using an
iﬁ;erfacq, as shown in Figure 4. The interface 20 includes at opposite ends
thereof a cavity 21 and 22 for receiving first and second personal data

10 storage devices 9. A pair of identical sets of contacts 25 and 26, having a
contact pattern identical to the pattern of connections 16, are located on
either side of the cavity 21 and 22. When the personal data storage devices
are inserted within cavities 21 and 22, the pair of connectors 25 and 26
have contacts urged into contact with each of the connections 16 formed

15 on the personal data storage device 9 by spring biasing devices 28, 29.

. The use of the flash ROM 10 as the memory device within personal data

stofage device 9 permits a standard flash ROM interface 30 to be

" connected to each personal data storage device 9 and data transferred over

conventional interface circuitry. Each of the connectors 25 and 26 are

20 _ connected through similar multiple lead conductors 32 and 33 to the flash
' ROM interface 3. |

A PCMCI_A interface 3'5' is shown which can advantageously connect to a
conventional bus system of a personal computer 36, such as a 486 based
inicrocdmputer system. Thus, the data from a persoﬁal computer 36 may

25 be transferred, preferably in a compressed state to maximize use of the
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injury, emergency medical personnel can recover the personal data storage
device 9 from the injured person and jts contents may be read by a
computer connected through interface 20 to the pérs_onal data storage
de;ice. All relevant information concerning the medical history of the

injured victim will be available where it is needed most.

In order to make the maximum use of the data storage provided by the

single flash ROM 10, a data éompression technique such as is shown in |

Figure 5 may be utilized to store compressed data in the personal data
storage device 9. The compression steps shown in Figure 5 are

implemented by computer 36 which _cbnne_cts to the iﬁte_rface 20. The

. compression technique is selected such that the amount of data

20

25

compression does not unduly increase the time required to read data from
the personal data storage device. A deliberate trade off has been made
between decompression time and cbmpression density so that valuable time
will nbt be lost in reading the contents of the pe.rsonal_ data storage device,

particularly under emergency conditions.

Turning specifically to Figure 5, there is illustrated a data file 38 of
computer 36 which contains pages of either text or graphic data for storage
in the personal memory device 9. The data file 38 and following execution

steps are carried out in a standard INTEL based processing system. An
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be stored in a single flash ROM chip 10. Although the illustrated personal-

data storage device is shown with a single flash ROM chip 10, multiple

flash ROM cThescomtents of file memh cfbn&érutﬁ aré proeesged #magtortdmce with
st orage devi ce. 29670
PCT5US96/ 03stéps 46 through 50 1f the information i is text. Graphic information stored

in file memory buffer 43 is processed in accordance with steps 52 through
56.

The conipression scheme illustrated in Figure 5 describes an interactive

| process wherein the entire contents of the file memory buffer 43 are.

10 scanned for sequences of data repfesenting repetiﬁve data pattérh_s. The
process begins in step 47 which stops the compression technique when all -

" bytes of the load text buffer have been checked to determine their presence

in one or more patterns.

Step 48 repfesents the determination whether or not consecutive bytes of

15 _data within the load text buffer 46 comprise a pattern. In the event that
" more than one set of consecutive bytes in the load text buffer have the

same pattern, the consecutive bytes are replaced by a single character such

as a 7 or # representing the group of characters. The value of the

character is stored in memory so that during a decompression routine,

26 every time the character is encountered in a read opé.ratinb'r'l for recovering
data from the personal memory device, the full byte pattern is sub_stitufed

for the character.

Each byte of the load text buffer 46 is checked to determine whether it

belongs in such a pattern. If it does not belong in such a pattern, it
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advantageougly, i800%GK dékrchecked and compression is stopped.
10 In step 54 é determination is made whether or not each scan line is the
same as another scan line. In the event the scan line presents a pattem of

- data identical to one or more other scan lines, the scan line is replaced with

a character representing that pattern. The pattern is stored in a local

memory location so that during decompression when the character is

15 encountered in the data, the scan line can be replicated. Scan lines which

. are not part of any pattern remain in the buffer in step 56.

As a speéiﬁc example of the compression of text data, Figure 6 illustrates

steps which are executed to determine whether or not consecutive bytes of

the text represent a pattém of data to  be replaced by a character. The

.20 execution steps shown at 60 begin by selecting an index N corresponding
" to a number of bytes which define a pattern. In the example shown in

Figﬁre 7, wherein 64K bﬁes of data are to be compressed, N was selected

to be 3. In step 62, the first three bytes are compared with every other

sequence of three bytes within the 64K memory. In the example of Figufe

25 | 7, it is assumed that bytes 201, 202 and 203, 340, 341 and 342, as well as
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I n any serious I njury, energency nedi cal personnel can recover the
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d. by a conpu
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conger ni ng nedi gal. Qi story of the 10 injured victimw | be _
avaPl abl e \é@?gﬂ?qugﬁ%sﬁgeded nost . In order to make the naxi num
use of the data storage provided by the single flash ROM 10, a
data conpression techni que such as is shown in Figure 5 may be

utilized t qrsffd eveRfPhASHAS nddt grotp St VH\RS pt8lfices a corresponding
pattern, the process continues such that an additional byte is added to the

pfe_vious set to determine whether a pattern exists.

As soon as the index has been increased to the point whére no patterns
10 represented by the new set of data bytes exist, as identified in step 64, the
previously identified patterns are replaced in the 64K memory of Figure 7
with a respective character having less bits than the pattern they replace in
step 66. Step 67 identifies the next byte of the next set of bytes checked in
accordance with the steps of Figure 6, which in the example of Figure 7, is

15 byte 9. The process is then repeated to determine the sets of consecutive
- bytes which include bytes 9 - 11. The process of Figure 6 ends when all

bytes have been checked.

Before resetting the index to N, the patterns previously identified are

, replaced with a character representing the pattern.  Subsequent
20 compression on the remaining bytes of data therefore takes place without
‘any further consideration of data previously identified as belonging to a

pattém.. This process trades off compréssion for processing time which is

reédﬂy aﬁparent when the data is decompressed. Typically this
compression, although not taken to the mathematical Limits of data

25 compression, represents a compression ratio of at least five to one.
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Turni ng specof7,aehich tesultediincbytes {ithrough 7, ROUshrougls thlwingfeiqflﬂva'ﬁnﬂf
conputer 36 which contains pages of either text or graphic data for storage
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' 9
exectted inH F%F%&Fl‘gbﬁ&yeqq%ed 7. , to recall the data stored in

data file 38 and insert the data in a file nenory buffer 43.

The personal memory device 9 may be read at any time by using the same
interface of Figure 4. The flow of data from the personal memory device

9 to the computer for decompressing the data is shown in Figure 10.

. Turning speciﬁcﬁlly to Figure 10, the data contained in the personal
10 memory device is accessed through the PCMCIA file services routine 70.
The read buffer 75 within the computer which receives the data from the
PCMCIA interface stores each received byte in sequence. Buffer 75 is

cheéked in each byte position for any of the characters which were used to

identify patterns during a compression routine. The encoding tables 78 and

15 79 containing characters representing various patterns compressed in the
original data is consulted for each byte position. - Where a character is

found the character is replaced by the pattern of data represented by the
character. The data obtained from the decompression process is written to

the decompress buffer 77 and the computer disk file 80',. constitﬁting the

20  original data before compression and decompression.

The compression technique is further illustrated in a more general Way in
Figures 11 and 12. Figtre 11 illustrates the compresSion of graphib data
retrieved from a personal memory deviée and Figure 12.represents the
compression of text data retrieved from the personal memory device. The

25 steps for compressing each of the different data types is similar in many



The cont eRicdocogto | e.nenory buffer 43 are processed in accommsgsmm 5
steps 46 through 50 if the information is text. Gaphic information stored
in file nemory buffer 43 is processed in accordance with steps 52 through .

56. -~ The conpression schene illustrated in Figure 5 describes an
I nteraetive. process wherein th#3entire contents of the file nenory
buffer 43 are 10 scanned for sequences of data representing
repetitiver Jadnidisteps Which are comman todssthhegmpsession tsehefesare h

stops the corpression techni que when al | . bytes of the |oad text
buf f er havillusteatednby ithe samelreference mimera igures 11 and 12. in one or
nore patterns. Step 48 represents the determ nation whether or
not consecutive bytes. of 15 data within the | oad text buffer 46

EEHELLEE VER Gecaranhie ROmpRRSSIR. S, e sptie e tnk 1 AL Fomlhe o

a [err] or Perilcitpliy eI B0 81, i e uE Uabtied Uerley ofytes *°
| orew ! . | A

character \hichHehfeddht PRy T SORh 1M isWheh & BlackAehite Ee.,

every tine racter 1s encounter I'n a read operation for recovering

data from pheelpbitane imstepr 82.0Bideof the ivirnbi¢ ehecktedim step SG0fdria ut ed
for the character. Each byte of ‘the load text buffer 46 is
checked t opdestorsdrpattént ifethe pattern is fourd;libigseplacedddy a gharaster imf i t
does not bel on%Gi n such a pattern, it

step &0.

When no match is found between the scan line and the pattern in the
10 -  encoding .memory, the process continues for another scan line. When all

scan lines have been so processed, the compression ends.

The compression of text is performed similarly by reading an ASCII text
file from the personal computer in step 84. The text is checked for a series
of characters indicating a pattern of data bits in step 83. When a pattern

15 . is found in s-_tep 85, the entire pattern is.replaced by a character in step 86
in the ASCII text buffer 84. |

When no match is found, the bit pattern in the byte position remains

unchanged in step 87.

When all byte positions k_lave been cheéked, step 86 ends the compfession

20 process. .

Thus, there has been described with respect to a preferred embodiment, a

personal security device, as well as a method for compressing and
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10 _ remains in the buffer as-it is. The effect of the foregoing
is to decrease the menory capacity necessary to store the
information by replacing repetitive patterns of data with a
singl e character which occupies |ess nef@ry space than the entime
pattern. 5 The processing of graphic data is simlar to the
processi ng décompiesshign dats for stora fge irs hherpérsohal miembry fdeviee.c Fhosegi Ns
w th obtaining a single scan line from ' the file menory in a

bi nary buf fskillé&®. mEahe mamlllmogmzecyehmhes embodiments defined more is.
when text is process Ste et s when the | ast of the

scan. | i nes parsicpdas e@@e aama n is stopped. 10 In step -
54-a deternlnatlon i s made whet her or not each scan line is the

sanme as another scan line. In the event the scan |line presents a pattern of
data identical to one or nore other scan lines; the scan line is repl aced

Wi t-h a character representing that pattern. The pattern is stored
in a |local menory | ocation so that during deconpressi on when the
character is 15 encountered in the data, the scan |ine can be
replicated. Scan |ines which are not part of any pattern remain

in the buffer in step 56.



As a .speciyhespyagr! €. of the corrpres.si on of text data, Fi gurg i @t ates
st eps which gre executed to determ ne whether or not conse c‘i‘nj 915}. 44

the text represent a pattern of data to be replaced by a char e
executi on steps shown at 60 begin by sel ecting an index N;caiﬂ m(j ﬂﬁllmllm )
to a nunber of bytes which define a patl®rn. I'n the exanplie e~
Figure 7, wherein 64K bytes of data are to be conpressed. N was sel ected

to be 3. |'Whatels ¢la first three bytes are conpared with every ot her
sequence of three bytes within the 64K nenory. In the exanple of Figure 25

7, it is assunmed that bytes 201, 202 and 203, 340, 341 and 342, as well as .

WD, 96/ 2967 - . . . . PCT/ US96/ 03244
117 2O oo oA persopl dats sigrags devies dir storipe dRfoTRALIPT GIMRESHE or n
defi ned by bytes 1, 2 and 3. In this case, the decision block 64
wi'll increase the index by 1 so that the pattern created by bytes

1 phrough 4 nOV\hb?fégﬁainmabl " iy iR f t D ' f 201

thrgough 204, 340 through 343e_anr}g 5 ﬁﬁg\é% ﬁmro gﬁfg%%#ﬁﬂ? e}&\éhﬂine I n

thg event that }euds amd wijchipencapsilated by aaencapsulatingcsmip: sdidg

pattern, the process continues such that an additional byte i's added to the
4 encapsulating compound including a plurality of channels for

5 | enclosing said leads and which extend to the outside of said
6 _ " encapsulated memoryto permit exterior contact with said leads; and

a conductive sealant pléced in said channels for sealing sai& channels

of said encapsulated flash memory and for making electrical ;:ontact

wn:h said leads, providing external contacts fof said programmable
10 o meniory. |

2. The personal data storage device of claim 1, wherein said personal

2 ~ data storage device includes a hole for securing said device.
1 3 The personal data storage device of claim 1, wherein said conductive
2 sealant is a conductive epoxy resin.

4.  Thepersonal data stbragé device of claim 1, wherein said conductive
sealant fills said channels and forms at an end of said channels a

continuous external surface with an exterior surface of said

AW R

encapsulating compound.

5. The personal data storage device of claim 1, wherein said

2 encapsulating compound is a urethane resin.



¥

previ ous SQip deprogf €r M ne whet her a pattern exi sts. Pcrméﬁslmﬁm as

the index has been jncreased to the point where no patterns 10

represented by the new set of data bytes exist, as |dent|f1 e ‘
the previously identified patterns are replaced in “.m “ﬁl MIII

of Figure 7 with a respectlveléharacter havi ng | ess
pattern they replace in step 66. Step 67 identifies the next byte
of the next set of bytes checked in accordance with the steps of

Fi 6, which h f Fig , b . T .
|!sg:ﬂ1gn rep@:attcedI : tdgq!géa R %é%’*ggrqe)f %\Sﬁﬁe@ztlcl%m }e %el’e’gﬁt%gg\iﬁfgh
e TS i i) o R YR A o o
pat ger ns pr evi UB e HIbhp A b@éﬁghcplz Sdge ae@a@e&dh&té e

representing the ern conpressi on on

remgi ni ng bytes geckigke wofd ggq ﬂséﬁbﬁ%aﬁ dedical t hout any further
consi deration of data previouSly identified as belonging to a

pattern. - This process trades off conpression for processing tinme which is
readily apparent when the data is deconpressed. Typically this

comir essi on]. al t Aosystennfor storing andtransfentngperadnal data comprising25
conpression, represents a conpression ratio of at |least five to one.
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2 " an encapsulated memory having a plurality of radial leads which are
3 ) coxgmected to a plurality of external contacts located along an exterior
4 surface of said encapsulated memory;

a fixture for receiving said encapsulated membry during a data
transfer including: |

a pair of spring biased connectors facing each other and
‘spaced apart to receive said encapsulated memory, each

connector having a contact pattern corresponding to a contact

10 ,. . N pattern of said plurality of external contacts; and
11 ' |
12 a computer interface connected to said connectors and to a
13 | . computer, said computer being programmed to read and write
14 B ~ datatoand f'ron.i' said encapsulated memory. |
1 8. The system of claim 7, wherein said computer is programmed to
2 cen:ipress said data before writing said data to said memory and is
| 3 further programmed to decompress data which is read from said
4 memory and stofe said decompressed data in a data base of said



12 . _wogﬁizg;:mfe 9 illustrates conpressed data'frc')ma scepg—r)iugg‘w;ygw N

"was. i ner eased - 'to 7, which resulted in bytes 1 through 7,201

t hrough 207 bei ng equi val ent to [err]. Bytes 340 t |
to 562 wére replaced by # as they represent patterlﬁl ﬁi H llll
set when N'equaled 3, and did not formpart of the 5 raat €d =

N equal | ed 7. - The personal nmenory device 9 may be read at
ansﬁtine by usiﬁﬁnﬂﬂgmgane interface of Figure 4. The flow of data
fromthe personal nenory device : 9 to the conputer for
deconpressing the data is shown in Figure 10. : : Tur ni ng

spqcificalgy to e 4138 2 Aecd

negory dev?ce |s’]ﬁiaécJ ségftl;womf% %ngq?g%e IJéa’e?gllaces r out ?‘ri]leng76°
Thg read buffer cFRmMS| hr]ierbﬁ?sﬁﬁtfmtbﬁfacwm tigési ves the data fromthe
PCMCI A interface stores each received byte |n sequence, Buffer 75 is

checked in each byte position for any of the characters which were used to
identify patterns dur| a .conpressiqQn routjine. The encodlng t ables 78 and

153 79 cont & fla Maat@facw@&mmsmﬂéw 8 fontraksigaaly tsed

[ o) i -nal I S consul ed for each byte position. Were a
ch& acter is d ng%ﬁgecfﬁ% i's replaced by the pattern of
data represented by the char acter The data obtained fromthe
deconpression process is witten to . t he deconpress buffer 77 and -

the computer di g SPCM@IAOmtEPﬁEE biich Hcludes 2 connector ¥t SoffrnutéAiRgT Or

conpressi on and conpreSS|on
6 with a port on said computer, and which is connected to said flash

7 ROM interface for transferring data between said flash ROM and

8 said computer.

1 10. The system for storing and transferrihg personal data according to
claim 8, wherein said computer is programmed to read and write text

or graphical data to said encapsulated memory.

1 11. The system accordihg to claim 9, wherein said compression
2 ' comprises a plurality of programming steps comprising:
3 establishing an index number which defines a number of consecutive

data bytes to be compressed;.
checking sets of consecutive data bytes to locate each set of
" consecutive data bytes equal in number to said index which are

identical;

8 incrementing said index number;



The conprews semosmchni que is further illustrated in a nore Q?E?ﬁﬁbsl in .
Figures 11 and 12. Figure 11 illustrates the conpression Of—gra-p'h'r-cﬁé—a—‘,

retrieved froma personal nenory device and Fi-gure 12 repreés
conpression of text data retrieved fromthe personal nenory E@.{Eﬂ& Emuﬂ}l”"l
steps for conpressing each of the diffel8nt data types is si x

WD 96/ 29670 : - 1 PCT/ US96/ 03244
13 9 r esforming asecond set wifiiconsecutivebyves imcluding eaclprgresipoof
schenes are Illustrated by the sane reference nuneral in Figures
111@nd 12. data bytes of saidyfiestiset and bptasfallowingeach ahsaigigroupsefin
line is read frg@;th& . personal conputer file in step 81. The scan
Iiﬁ% conpri ses tag » pytes 5 whi ch represent pixels. The scan
line is then broken into black/white, i.e., pixel, bit runs in

step 82. Each of the bit runs is checked in step 83 for a
prestored patterihddi a A d ‘bE kS . thih er in
513 6. Ehéckipg RaBl BROLD TUALR tftes L sARL SN GR (o tepmanedt L 1"
paggern in the sajd groups are the same; ' ' '

14 incremehﬁng the index each time two or more groups of data of said
15 | . second set include at least two matching groups and creating
16 adciitional sets of data which includes each previous group of data
17 bytes and an additional data byte; '
18 resetﬁng said index to said initial value when no additional groups
19 of data are created which métch, and repeating the process with each
20 | of the remaining data bytes which have not been included in any
21 previously created set; and
22 _ replacing each matching group of data in a set of data with a
23 - character identifying the group whereby a compressed data file is
2% | created which includes characters identifying matching groups of data -
25 ~ bytes which belong to a data set, and individual data bytes which do
26 not form part of a matching group of data bytes. o
1 12 The system according to claim 11, wherein said process -of
2 | compression is terminated when each data byte in a data file has
3 been included in one created set of data bytes.

1 '13.  The system according to claim 12, wherein data read from said



10 ot w@jyg@gg-n,g menory, the process continues for anot herpcqmgs}ogm

When all " scan |lines have been so processed, the conpression ends.
The conpression of text is performed simlarly by reading;a

file fromthe personal conputer in steg 84. The text is c “ﬂﬁﬂ"’“ﬂ "llll”“l
seriess .+, of characters indicat ﬂg a pattern of da a bits in Step

83. Wien a pattern 15 |sfound|n ste t he entlré pattern_is
r &l aced by a eReRK¥Yds derompsgssssl by iden g@aphec arlerIeprestating s4.

tch f t 4
Urkhanged i n s Bt e pﬂmngsaﬁq‘nir i st Ge BB S REGR =

checked, step ﬂgé o n 20 ‘process. Thus,
t here has been%ggscrl e -WI T rns%fegf to a preferred enbodi nent, a

personal security device, as well as a nethod for conpressing and WO
96/ 29670 PCT/ US96/ 03244

1 14. The system according to claim 11 wherein said data comprises

2 graphics data in the form of lines of graphic information, and each

3 line of graphic information is checked to determine a whether a

4 repetitive bit pattern is present.



. WO 9629670 - .
14 deconpressing data for st or age in the per sonal rrermry di@Q%’%e

skilled in the art _will recognize yet. ot her. : enbodlnents defined nore

particularly by the clai ms which foIIowq /“7 ) - WD 96/ 29670
PCT/ US96/° 03244 What is clainmed is: 1
1. A personhal data storage device for storlng i nformation conpri sing:

a programmabl e menory having a plurality of laterally extending 3

| eads and which is encapsul ated by an encapsul ati ng:conpound, said 4
encapsul ati ng conmpound including a plurality of channels for 5

encl osing said | eads and which extend to the outside of said 6

encapsul ated nmenoryto permt exterior contact with said | eads; and 7

a conductive seal ant placed in said channels for sealing said channels 8
of said encapsul ated flash nenory @Pd for maki ng el ectrical contact

N5

0000000 OOOOOOQ

!

2



9' ., woxns%oth sai d | eads, providi ?/e?ter_nal cont actspf%rrmss?g’io 4
programmable 10 menory-. 1 -2 The personal data
storage device of claim1, wherein sai-d personal 2 dat a st orage
deviceé includes a hole for securing said device. 1. 3. The
personat data storage device of claim1l, wherein said conductive 2

seal ant is a conductive epoxy resin. 1 4. The personal data
storage device of claim1, wherein said conductive 2 _ seal ant

fills said channels and forns at an end of said channels a 3
conti nuous external surface with an exterior surface of said 4

‘encapsul ati ng conpound. 1 5. The personal data storage device of
claim 1, wherein said 2 zqencapsul ating conpoupd is a urethane
resin. 29Q 96/ 2, 2o =28 29 o 2l o
PCT/ US96103244 - 2‘3/ / |

- =
N =W/

19 IS

I
HUTHH

FLASH ROM
INTERFACE [\ 20

PCMCIA -
INTERFACE | _ac

DN L V. U . . N —————— [ S —— (N =
O ae———
I— ewmaa— o
—— a—— .
T ———

' PQY'SOnCL} Com pu-f-e',- 36

= 4

IIIrIIIIIIIIllllllllllll’lllllllli!
.

T a2 T I T IT T T T T T T I eI T L L L L C i &




1 8V°9"3%§°personal data st or age’ ‘devi ce of cI aim 1, mpﬁon 2

encapsul ati ng conpound form ng an encl?sﬁrﬁ for said flash menory 3

i ncl udes al ong a peripheral edge a seal ed hol e for rece|V|ng a4

neckl ace ‘worn by a user of sald devi ce. Wéb ‘T: A system for storing
ng. \eck

and transferring ,g;?pg QA encapsul at ed
menory having a angigqﬁ? of ra | eads which are 3 ‘f& connect ed

to a plurality of exter *Vﬁﬁ?*ﬁiﬁﬂ‘”ﬁb gxterior 4
surface of said encapsul a fixture for

receiving said encapsul-ated menory durlng a data 6 transfer

I ncl udi ng: 7 a pair of spring biased connectors facing
each other and 8 - spaced apart to receive said

encapsul ated nenory, each 9 ' connector having a contact
pattern corresponding to a contact 10 pattern of said
plurality of &2 a conputer
interface a 13

conput er read and wite
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14 - . data'to and from said encapsul at ed rrenBF;V’US”’ﬁ”“

8. - The system of claim7, wherein said conmputer is programred to 2
conpress said data before writi ng sai d4dﬁtﬁ to said nenory and is 3
further programmed to deconpress data which is read fromsaid 4
menory and' store said deconpressed data in a data base of said

WD 96/ 29670 PCT/ US96/ 03244

17 5 . conput er. 1 he system for storing and
transferring personal data acco : claim8, wherein said
I nterface conprises: 3 a flash I nterface which provides
read/ wite control gignals to 4 sai d encapsul ated nenory; and
5. ' a PCMCI A i nterf age.au >l udes a connector for

comuni cat | ng 6 . wi{h a port of said conputer, and which is

connected to said }lash =N ~_bl
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7 interface for trans@r/r'yng dat a bet ween sEFFUSPEFR4k0M
and- 8 - sal d conputer. The system for storing and
transferring personal data accordi ng to 2 claim8, wherein said
corrputer |s progranmed to read and wite text 3 or graphi cal

d?ta to said encapsul at ed rrermry 1 11. The system according to
c E i B )
pr Phgtee B = (Bdke 4 [Byle S|BgRell) inBeterz ool ,%r
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