WD 2004/ 038589 PCT/ US2002/ 031587 LOd C ANALYZER DATA PROCESSI NG METHOD
BACKGROUND OF THE INVENTION 1. Field of the Invention: The present
i nvention relates to |ogic analyzers and, nore 5 specifically, to logic

anal yzer daye :0u@s8ssi ng net hod, which deconpresses tesicrARbd2eRke ned from
test sanples before storing in nmenory so that nmenory can store nore test

data. 2. Description of the Related Art: FIG 1 illustrates the arrangenent
of a logic data analyzer 10 according to the prior art. The |ogic anal yzer

conprises a logic %ﬁﬁﬁl@’ﬁﬂ?ﬁﬁ@gcﬁﬂaﬁégﬁﬁ gﬁ#ﬁ}n main unit 10

conprises detecti evices detection as nultiple

| ead-wires 111' i 3 f each lead-wire 111' for
fastening to g"ﬁ@gg‘é@pﬁmﬂpﬁ%k 'Sﬂfﬁ ngﬂqéﬁﬁm e (for exanple, digital 15
circuit). The detection devices 11' detect high/low potential status of
every pin of lh&ielskof therhnvention:fjxed tine interval, and then transmt
test data to a conputer 16' through a transm ssion interface (for exanple,

USB i nterface, LPT Thteprescsd, inventioa télheEs tol b 2ienaid iyzgre @i, dabee t o be
di spl ayed on the display screen 161' of 20 the conputer 16'. FIG 2 is a

system bl ogk giagfiea9f dohgopici Gnatyier ldagd Cperdedsatlal meehod,Thehidgi
anal yzer main unit 10" conprises a control circuit 17' and a nenory (for
exanpl e, SRA'\/&eétﬁhpre\é\@@ptcst data obtained from test samples before storing in
memory so that memory can store more test data.
2. Description of the Related Art:
FIG. 1 illustrates the arrangement of a logic data analyzer
10 according to the prior art. The logic analyzer comprises a logic
analyzer main unit 10°. The logic analyzer main unit 10’ comprises
detection c}evices 11°. Each detection device 11’ has multiple
lead-wires 111’ and a clip 113’ at t,h-e"éﬁd of each lead-wire 111 for
fastening to a respective pin c;f the test sample (for example, digital
15 circuit). The detection devices 11’ detect high/low potential status
of every pin of the test sample at a fixed time interval, and then
transmit test data to a computer 16’ through a transmission
interface (for example, USB interface, LPT interface, or the like)
15, enabling test data to be displayed on the display screen 161’ of
20 the computer 16°. FIG. 2 is a system block diagram of the prior art
logic data analyzer. The logic analyzer main unit 10’ comprises a
control circuit 17’ and a memory (for example, SRAM) 18’. When

received test data from the test sample 13°, the control circuit 17°



received test data fromthe test sanple 13", the control circuit 17" 1 WO
2004/ 038589 PCT/ US2002/ 031587 stores received test data in the nenory 18'.
When the nenory space of the nenory 18' used up, the control circuit 17
fetches stwoameoiss®mt data fromthe nmenory 18', and thercrispmpeniissy et ched
test data to the conputer 16' through the transm ssion interface 15 5 for
di splay on the display screen 161 of the conputer 16'. Because the nenory
18" has a limted data storage space, it may not be able to store a

conpl ete serigs Qf [{&5Vedafedt dEnt IR WEhoAPNEI WhehNehe Gheinbd) Circuit

(test sanple) based on an i1nconplete test result, the debugging work may
take nmuch tinme, or be unabl.g,t 0 aroceed er. L eymd b esirable
to provide aSP8§Fc°tgﬁﬁﬁ ﬂeerpo%tl§ %Srcgc é’s?lheg cég{%gd&?%@tt L i?r?tlr?gfgs t he
af oresaid problem SUMVARY, OF THE I I\I\/EI\I'I'MQ\I The }Pr esent i.nv?nt bon has been
acconpl i shed stowfge ta5é datd fzomsthenmemory 1§°eand thenstrapsmiiofecpfd nain
obj ect of the present 15 invention to provide a |ogic analyzer dz,ata
processi ng netsodatawte die comppessskls threugleshe trangmisgtignriagerfpeenifhe t est
sanple before storing it in the nmenory, so that the test data can be stored
in | ess spacdor Wisplaynenvhy difaprsdreen 161 ‘orfehaspasputer kdle Broassat
invention, the logic 20 analyzer data processing nethod is used in a logic
anal yzer havitfg memory 18’ has a limited data storage space, it may not be able
to store a complete series of test data. When the user debugging the
digital circuit (test sample) based on an incomplete test result, the
debugging work may take much time, or may be unable to proceed.
10 Therefore, it is desirable to provide a logic analyzer data
processing method that eliminates the aforesaid problem.
SUMMARY OF THE INVENTION
The present invention has been accomplished under the
circumstances in view. It is therefore the main object of the present
15 invention to provide a logic analyzer data processing method,
which compresses the test data obtained from the test sample
before storing it in the memory, so that the test data can be stored
in less space in the memory.
According to one aspect of the present invention, the logic
20 analyzer data processing method is used in a logic analyzer having
a control circuit adapted to read in test data from a test sample, a

memory controlled by the control circuit to store the test data

received from the test sample, and a display adapted to display the



a control circuit adapted to read in test data froma test sanple, a nenory
controlled by the control circuit to store the test data received fromthe
test sanple, and a display adapted to display the 2 WD 2004/038589

PCT/ US2002/Wa 253/63sskest data fetched by the control ci r%ﬂ'us%o‘i}&ltsﬁ‘ﬁ menory,
the nmethod including the step of enabling the control circuit to drive a

conpressor to conpress the test data before storing in the nenory.
Accordi ng to another aspect of the present invention, the control 5 circuit

is controll eqedi0qdid iRtdted AYMMeSEBhtro? EiRPHRSFrdMe th&oMRRRTFEdnkESt data
before transmtting it fromthe nenory to the display. BRI EF DESCRI PTI ON OF

accorai ng to9iEoarrsiihe Berfeb )t SAMERT Lol RS ERVER. | ogic

data anal yzer according to the prior art. FLG 3 is a.system bl ock diagram
of o |'0gi & SORBIRSIYE cORPERT Iy b dehs D TSRO 1 B FO MO . 471 <

an operational flow chart of the present invention. FIG 5 is a system
bl ock di agr afiesiordinglte eannther faspesiopft:he presgnt igwentianathe sentiddor ding to
t he present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

5 circuit is controlled to drive the compressor to- depress the

compressed test data before transmitting it from the memory to the
display.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates the arrangement of a logic analyze‘r
10 according to the prior art.
FIG. 2 is a system block diagram of the logic data analyzer
according to the prior art.
FIG. 3 is a system block diagram of a logic data analyzer
according to the present invention.
15 FIG. 4 is an operational flow chart of the present invention.
FIG. 5 is a system block diagrarﬁ of an alternate form of the
logic data analyzer according to the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to FIG. 3, the logic analyzer main unit,
20 referenced by 10, comprises a control circuit 17, a memory 18 (for
example SRAM), and a compressor 19. When received the test data
of the test sample 13, for example, a digital circuit, the control

circuit 17 transmits the received test data to the compressor 19,



Referring to FIG 3, the logic analyzer main unit, 20 referenced by 10,
conprises a control circuit 17, a nmenory 18 (for exanple SRAM, and a
conpressor 19. When received the test data of the test sanple 13, for

exanpl e, a WoQbssmbssgsrcuit, the control circuit 17 tra ' cei ved
test data to the conpressor 19, 3 WD 2004/038589 PCTI U%&?&@?@’g”% whi ch

conpresses the test data to reduce its size, so that the conpressed test
data can be stored in Iess space in the nenory 18. \Wen the menory space of

17t atones 1 R4k orifetEs %1%??‘%% R AR U v

transmts the fetche datﬁ the co ute 16througk\1thetransm55|on
interface 15°PBIPratssd &5t date P%b&%’f “rFéI SPRSE UF thMemRptld: 16. The
control circuit 17 may control the corrpressor 19 to deconpress the data
fetched fromWhére tinememyorysmpaseoe & theemdimmy yi 18 tusedhep ¢ fwldytagcupged 10
Referring to FIG 4 and FIG 3 again, the control circuit 17 works subject
to the stepsbpebtoosnse dadd)l)thdt cohtral ,cira@dd Ih fetchdseslie dabeage atasari tted from
the test sanple 13 (the test data includes high/low potential status of

every pinsof fidig theMeriorPhs, A§dahe@diﬂe>sﬁ ﬁrhﬂﬁnht@tm@v@t&he&%aw@@) Transmi t
the test data to the conpressor 19, and en drives the conpressor 19 to

conpress thetﬁ@%&)n‘ﬂﬁﬁ@r lﬁoth?§u§ﬁ) tﬁ@qpﬁf‘smlssmn interface 15 for display

on the display panel 161 of the computer 16. The control circuit 17

may control the compressor 19 to decompress the data fetched from

the memory 18 before sending it to the computer 16.

10 Referring to FIG. 4 and FIG. 3 again, the control circuit 17
works subject to the steps bellows:

(301) At first, read in the test data transmitted from the test
sample 13 (the test data includes high/low potential status
of every pin of the test sample 13 at a fixed time interval);

15 (302) Transmit the test data to the compressor 19, and then drives
the compressor 19 to compress the test data, so as to reduce
the size of the test data;

(303) Store the compressed test data in the ’mcmory 18;

(304) Determine if the memory space of the memory 18 has been

20 used up (fully occupied) or not, and then proceed to step
(305) if positive; or return to step (301) if negative;
(305) Fetch the compressed test data from the memory 18, and

then drive the compressor 19 to decompress'the compressed



the size of the test data; (303) Store the conpressed test data in the
menory 18; (304) Determne if the nenory space of the nenory 18 has been 20
used up (fully occupied) or not, and then proceed to step (305) if

positive; owobésgssho step (301) if negative; (305) Fet essed
test data fromthe nenory 18, and then drive the conprelgé}c{p%g@gﬁ;
deconpress the conpressed 4 WD 2004/038589 PCTI US2002/ 031587 test data
(the data deconpression process may be elimnated); (306) Transmt the
fetched (or deconpressed) te data through the transmi ssion intjerface 15
to the conputer 16 ¥ drth Z&he 5981 ¢ AECHUPRIRSALPHaREPCEAH1 BYAYt hBE conput er
16 for reference. According to the aforesaid description, the test data
obtai ned fromthe tedbninaep)ie is conpressed to reduce the size, so that the
conpressed test data can be stored in | ess space in the nenory 18.

Theref ore, tg0apntFnanifhitahe sfevecleedrjore deesmpdessed) 1@ sFidata 3hsbogls an
alternate formof the present invention. According to this enbodinent, the

| ogi ¢ anal yzer mai RheRtdnstRissFiTRitebRTed S e ofipitedi 16 Ids dpIRyOry 18
(for exanple SRAM), a conpressor 19, and a display panel 161. Wen received

the test gdata fromdhg hfhay ML 153 o fhe CHPERE 16 F&idtedende ansnits the

According to the aforesaid description, the test data
obtained from the test sample is compressed to reduce the size, so
that the compressed test data can be stored in less space in the
memory 18. Therefore, the memory 18 can store more test data.

10 FIG. 5 shows an alternate form of the present invention.
According to this embodiment, the logic analyzer main unit 10
comprises a control circuit 17, a memory 18 (for example SRAM),
a compressor 19, and a display panel 161. When received the test
data from the test sample 13, the control circuit 17 transmits the

15 received test data to the compressor 19, which compresses the test
data to reduce its size, so that the compressed test data can be
stored in less space in the memory 18. When the memory space of
the memory 18 used up (fully occupied by storage data), the control
circuit 17 fetches the storage data from the memory 18, and then

20 drives the compressor 19 to decompress the data fetched from the
memory 18, and then transmits the decompressed data to the
display panel 161 for display.

A prototype of logic analyzer data processing method has



15 received test data to the conpressor 19, which conpresses the test data
to reduce its size, so that the conpressed test data can be stored in |ess
space in the nmenory 18. When the nmenory space of the nenory 18 used up
(full'y occuwoedosngsssd or age data), the control circuit e
storage data fromthe nenory 18, and then 20 drives the]lgcc}frrfﬁy;grzg&s}g)glrswl]g to
deconpress the data fetched fromthe nenory 18, and then transmts the
deconpressed data to the display panel 161 for display. A prototype of

| ogi ¢ anal yzer Js /
bes) Usp002] creAF SsRRRTEE WIRY A CEALHES e WingROd WPaRRPR ot PGS,
drawi ngs of EIGS,., 3:5.. The | oqgi ¢ anal yzer, data progessing neth functions
S0t iy to provinfioHie BalyAE Jadimetesting vt Be & SHopRtagh
particul ar enbodi nents_of the_ invention have 5 been described in detail for
pur poses of itPIRFovide aHrof ther festuresndiscns et paflictand enhancenents nmay be
made w thout departing fromthe spirit and scope of the invention.
Accordingly, the iAltbougbnpagiadurt ombedimentecfexbepinventinn thayeappended
clainms. 6 What is Claimed is: 1. Alogic data analyzer for a test sanple,
Corfplri Sing @eeanidegbribed Cin t dadapt fst fpurpbsewli 60 dldsesdtisiat akiguy sai d test
sanpl e;

modifications and enhancements may be made without departing

from the spirit and scope of the invention. Accordingly, the

invention is not to be limited except as by the appended claims.



a nenory, having a predeterm ned nenory space, controlled by said control
circuit to store said test data; a conpressor electrically coupled between
said control circuit and said nenory to conpress said test data for

reduci ng a size thereof before storing in said nenory, such that said
conpressed test data is stored in said nenory space of said nenory to
maxi m ze said nenory space of said nenory to be utilized for storing a
conplete series of said test data of said test sanple; and a transni ssion
interface electrically connected to said control circuit for conmunicating
connect i ﬁﬁh@'fdsé;lém%tsér havi ng a di splay neans, wherein when said nenory
space of said nenory is used up, said control circuit fetches said test data
in said nenory for directly transmtting said fetched test data to said
conput er through sdi Wgicdataanalyzer fonatest eamplecconprigiagt o di spl ay said fetched
test data on said display neans. 2. The |l ogic data analyzer, as recited in
claim1, wherei . tr } it C I : sor for
deconpressi ng sagcfo%ﬁjf) g%lgﬁ(gﬁe}(?d&etes(?fo(rﬁg%ggh%? %?tteda?dr%%@%lh tt%ggg% a?’d fetched test
data to said conputer. 3. The logic data anal yzer, as recited in claiml,
wher ei n sai d caninenloryihagingta predetdsniaed esima@tspade) colitgpllicd [byf saidreéntmin sai d
test sanple which enhodies as a digital circuit. 4. The |logic data

anal yzer Srgat fo¢ere g it?f'tgi’téi m 2, wherein said control circuit reads a test
data in digital formfromsaid test sanple which enbodies as a digital

circuit. 5. ThecdnfkGorlabariadiBl dbafled bRBwdeR Ghidednird Giclit Thd saiMafin®irp sai d
control circuit reads said test data including high/low potential status of

every pi o edmprgsysaicktest datarior ceduringa Sizedtberepf beforerstaringah saig memory, such
that said compressed test data is stored in said memory space of said memory to
maximize said memory space of said memory to be utilized for storing a complete series

of said test data of said test sample; and

a transmission interface electrically connected to said control circuit for
communicating connecting to a computer having a display means, wherein when said
memory space of said memory is used up, said control circuit fetches said test data in said
memory for directly transmitting said fetched test data to said computer through said

- transmission interface so as to display said fetched test data on said display means.

2.  The logic data analyzer, as recited in claim 1, wherein said control circuit
controls said compressor for decompressing said fetched test data before transmitting said

fetched test data to said computer.

3.  The logic data analyzer, as recited in claim 1, wherein said control circuit

reads a test data in digital form from said test sample which embodies as a digital circuit.

4. The logic data analyzer, as recited in claim 2, wherein said control circuit

reads a test data in digital form from said test sample which embodies as a digital circuit.

5. The logic data analyzer, as recited in claim 3, wherein said control circuit
reads said test data including high/low potential status of every pin of said test sample at

a fixed time internal.



6. The logic data analyzer, as recited in claim4, wherein said control
circuit reads said test data including high/low potential status of every
pin of said test sanple at a fixed tine internal. 7. A logic data anal yzer
for a test sanple, conprising: a control circuit adapted for reading a test
data fromsaid test sanple; a nenory, having a predeterm ned nenory space,
controlled by said control <circuit to store said test data; a conpressor

el ectrically coupled between said control circuit and said nenory to
conpress said test for. 1 in Size ther bef or toring. n said
meor v such that R0 Sha AL BBt iR U € PheRR BT sl Y Space
of said reqmBIsyiditest da®hdludifg BighdoWpdtnialsRaaeoDdvesopifl offedld ekt bample atit i | 1 zed
for storing a conplete series of said test data of said test sanple; and a
di spl ay ﬁ@gﬁét@mﬁ@ﬁ¥mﬁally coupling with said conpressor, wherein when said
menory space of said nenory is used up, said control circuit fetches said
test data in sad t I i t 1est data on said display
panel . 8. The ?%gié‘ gﬁg%gha g?éﬁﬁpégﬁf%gﬂﬁgésﬁﬁggﬁgin17, wherein said
control circuit controls said conpressor for deconpressing said fetched

t est data bef orecoditrepéisopitradapted fbr réadimgtredstidasdt fratatad et saiple;di spl ay neans.
9. The |l ogic data analyzer, as recited in claim?7, wherein said control
circuit reads a test data in digital formfromsaid test.sanple which
enbodi es as a df BETRIY: a4 Precdermingh Megian: SRS aciEa oo BY SAlscaniel ( ed i n
claim 8, Wogi &) forsdhid t&0R4E0l circuit reads a test data in digital formfrom
said test sanple which enbodies as a digital circuit. 11. The logic data

anal yzer, as recited in claim9, wherein said control circuit
a compressor electrically coupled between said control circuit and said memory

to compress said test data for reducing a size thereof before storing in said memory, such
that said compressed test data is stored in said memory space of said memory to
maximize said memory space of said memory to be utilized for storing a complete series

of said test data of said test sample; and

a display means electrically coupling with said compressor, wherein when said
memory space of said memory is used up, said control circuit fetches said test data in said

memory to display said fetched test data on said display panel.

_ 8.  The logic data analyzer, as recited in claim 7, wherein said control circuit
controls said compressor for decompressing said fetched test data before displaying said

fetched test data on said display means.

9. The logic data analyzer, as recited in claim 7, wherein said control circuit

reads a test data in digital form from said test sample which embodies as a digital circuit.

10. The logic data analyzer, as recited in claim 8, wherein said control circuit

reads a test data in digital form from said test sample which embodies as a digital circuit.

11. The logic data analyzer, as recited in claim 9, wherein said control circuit
reads said test data inciuding high/low potential status of every pin of said test sample at

a fixed time internal.



reads said test data including high/low potential status of every pin of
said test sanple at a fixed tinme internal. 8 12. The |ogic data anal yzer
as recited in claim10, wherein said control circuit reads said test data
i ncluding high/low potential status of every pin of said test sanple at a
fixed tine internal. 13. A nmethod of processing a test data froma test
sanple to a logic data analyzer which conprises a control circuit, a
menory, and a conpressor, conprising the steps of: (a) reading said test
data fromsaid test sample to said control circuit; (b) conpressing said
test data by sai¥d cBedesisdata angyzescasaecitedgn glaimfl Ogwhereingaid conteleircui)

storing sahgl 6@ Et%%?alﬁ h&%g éﬁ’@‘ﬂ%w’ t&ftlafsARIRE ¥ érfgfr%t‘ M Est3a alfiplEdty | SPace

of said nenory or| ng-a conp series of t est
dat a of saﬁﬂuiﬁmshnaﬁmple, and (d) dlsplaylng sald test data on a display
means which is electrically coupled with said conpressor, wherein when said
menory space of said mepory is used up, said_control circuit fetches said
test data in sald neresthod ef arossisue %é‘?s(ﬂ datx Ep@ada test sampledodh loggidatadi spl ay

panel . 14, }2?5 \R}ﬁ"cﬁ%gmgﬁéeé ra&Bhfr&i%kidclit CA %emo}é {ﬁ"‘%%ﬁf & goﬁﬁr?éélﬁé){hem reuit

IS electrl y conne to a conputer via Fansm 651 bn | ace to
transmt sepsff etches said test data to sai d conputer so as to display said
fetches said test data on sai d di spl ay means built-in with said conputer

when sai d nenory . spac used
Xa) preaf ing salcf test data ﬁm om sa1d test sample Qo said control circuit;

(b) compressing said test data by said compressor to reduce a size of said test

data;

(c) storing said compressed test data in said memory to maximize a memory
space of said memory to be utilized for storing a complete series of said test data of said

test sample; and

(d) displaying said test data on a display means which is electrically coupled
with said compressor, wherein when said memory space of said memory is used up, said
control circuit fetches said test data in said memory to display said fetched test data on

said display panel.

14. The method, as recited in claim 13, wherein said control circuit is
electrically connected to a computer via a transmission interface to transmit said fetches
said test data to said computer so as to display said fetches said test data on said display

means built-in with said computer when said memory space of said memory is used up.

15. The method as recited in claim 13, after the step (c), further comprising a
step of decompressing said fetched test data before displaying said fetched test data on
said display panel.

16, The method as recited in claim 14, after the step (c), further comprising a
step' of decompressing said fetched test data before displaying said fetched test data on
said display panel.



15. The nmethod as recited in claim13, after the step (c), further
conprising a step of deconpressing said fetched test data before displaying
said fetched test data on said display panel. 16, The method as recited in
claim14, after the step (c), further conprising a step of deconpressing
said fetched test data before displaying said fetched test data on said

di splay panel. 9 17. The nethod as recited in claim13, in step (a), wherein
said control circuit reads a test data in digital formfromsaid test

sanpl e which enbodies as a digital circuit. 18. The method as recited in
claimi14, in eﬂ'f’@ayem%@rréplﬁﬂds‘alckﬁlr@dﬁt Hnostere(a).cubarein said gentolicrspit dat a i n

e T By T N I S

reads a test data in di gltal formfrom said test sanple which enbodies as a
digital circui8 . ThiGhethbdaswetinicin chamri€cid @ep (o)), whetiinsdid,cohtfolsdirepit( a) ,
wher ei n sal d control circuit reads said test data includi ng hi gh/ | ow

pot ent ireads atest datagn digjtel fprpifrpm said fssample Whighsmbodies asa digi@girciife i nt ernal .

21. The nethod, as recited in claim18, in step (a), wherein said control

circuit reads sagd thefiba ARG A, B A8 fOVLRBLE U RkaB kGO every

pin of said test sa a fixed timé inte _ net ho
recit edeads actd:&adanaiﬂdlgual frmfromm}aid Weesagiple whicH embotienhs a:dlgmlldlrcuuteads sai d
test data including high/low potential status of every pin of said test

sanple at  a JOI Xelqle r{ﬁoci gg regcﬂecl in cJIalm 17, in step (a), wherein said control circuit
reads sald test data including high/low potential status of every pin of said test sample at

a fixed time internal.

1. - The method, as recited in claim 18, in step (a), wherein said control circuit
reads said test data including high/low potential status of every pin of said test sample at

a fixed ti_me iﬁtemal.

22. The method, as recited in claim 19, in step (a), wherein said control circuit
reads said test data including high/low potential status of every pin of said test sample at
a fixed time internal:

10





