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1 SR [l e

NIRANIRBOR RS R, FIEIRL R,
FE MR AR ER R AR RGN o,
FAR IR E RO E BFERNL AR J73% AR
B R A ThEE R AU, 1 b T 0% S 7 )
BARERWEANFEARRG K REAHILERY, BHEAR
FICRAEE VP Al DA S SEI B R RO S8, X TR RS
RIEE L ER.

XTI SR B A R EE R, 2 3 AN [R) 40 s e
TR JETFWEIT . B KA 2 R4 R E R Ul i 7
AR B U o U0 27 3 R R SR R S K B PR
RAELLIE ., B BRI ME REEARERS, #
HBREKEHEGH Tk S EX KRS, MH
FERS 2 RS ST BAR BRI 7 vET L RO Yo b
T R BB R R ML, M E AT R
g™ LA R “CRERRL” AT ER NERI RS, TR
ARG A7, fln. fgd w5 G AR KL
KT ge B EVE , R 5 AR Ty BE PR Rl 23 Dy ok AR
A B A1 BRI R B, 4 HE SR A 3 R B8 At 2 R ok
BEB A A PR T RO M E R I D 4
AR AL I AZ O TC PR R AR o A5 B 5K G50 vT HE# 1R
REEFRER, HLE AR L F BRI S L
SR AN E PR R, HAR ) 45 SRR T RO A5 R

NTIRANFI & 5K 2 50 R Ok i B R R sk
R, PRTF RSB BREZ ARG E , 238 A A3
AAG B LR SCHR, RFSAO (Subject-Action-Ob-
ject) 5495 ' LDA (Latent Dirichlet Allocation)
RIS s SO R T B R EE R . IS, Bl iy 44 5
PRI ST A W45, HLAs 2 o110, IR 2T
IR 2 SIS A TR IR R LR, (HIZ 5T
T RORE RN B, SRZ XA RSARE R w1
SORFAE R 4387, 1 A R DA [\ B AR B3 2 [8] 1) R I 5%
2, MU E AR RGN RBEARER. AL, 5
P N i 5 TN = s 37 2 TR 2
FISCHR IR B B R B A0 A YL SRR 4 2 4
FE OGN AR AR Bl Bk R
FHLD AR Y DA B At 2 0 28 43 8 75 7218 00 37 AR 43
AR IR R . B A AR OE G i R A e A
filh b, LR LSR5 R B DG B R . X e R R
59l 75V E 8 AE Al AN R BARAE B 2Rl L, $R 3 AR
BRER Z B SL I ML K5I IS5 56 &, BT ¢

AAF S HIEF S HAE RO R, BETT Y 4006 L BR 2R
A R AS AR B R 2 SRR R R A e i 107
P RS

BTUL ESCERAREL, A5 S B K T, AR
SCHR NS, il G A SCHR P SAO L, SRS
P IS S R R BOR LR, A MR A PR R EER
SAOR . 45 RBEBR BRI YE L BT DL S il
PERFAE, DABZ RO oAt O
BORER M OCENE, DA RO R BRI 4%
JEFIWr e R EEZ B RRT 1%, DA o 2 FI W R B3 1Y
SeabtE, FAH G EARZR PRI AR B AR
ZLRSAOMIZ% LU S KA BRI AR IR R R, R0
AFABARZERAE AR RG] LR AT /1,
AL S R B B B AR E R AR R R B R,
PSS OB B AR ER R, EIRARRG R, AR
AR Bt 2%

2 SRR E ML & SR AE

PR EEZ R R R G Y- RF BRI 1 e/
FIT, ORI REARZZR A NEOR 77 T5iE. &
P JRYESE, 122 T B AR AT WL R SCRR B3R
X, RN BRSOk b i B R A B T T
WRLA, FE BOAREERME S, R RSO A, SREG
RIENAFIRBEARZE R, Horh, SRR E RS
ARAGH AR REAL E, AR F AR R B A
LEH, EFBANERKIEGER, HFRAESRTES 1,
NHAMBOREZR SRS, ARE R sl de)
SETRON IR, FE I3 SR RARE I ARFAL

2.1 kBt

REEPARZR G AR BOREZOM B3
) AT WL AR IR AR, TG B 5 AR B R RE R BB
RO e SH R B R EDY, AR B R R g5 B i e
1, SRR RGO B, B, RE TR AR
GRET RAE A, R BARR IR, [H
I P S 2RI S AR R I I AR T 1 S 7 i B
XD B AR B LA S SR B kAR 5 e J BT IR Z
S, REEPERFERR Y Uk, SRR BB AR ER
) B BRFAE 2o N T BT R E OB MR AL,
52 IR AR IR 1A B T 7 £ 4 1250k 5 AR A £ 8
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PR LR i 5 R AR ) e L B AR B H AT EE, Ay
PR R, HOREZR ML B O R A
ARERGHAMFARE R Z B HGERERE, B %L
O PR R TR R BRI B H A BOR BB,
b ALk BL R B O R RN, SR
TR A

2.2 G

REPARBREEL M HERARER, HRE
AL fE R I EGRITE S, AR I AR S R B )
WEFETT 1A, SE LRI ThRE . BOARbRAE, I i 5 HN
X7 T B H A s e st e = AR B, s Sk
BB SR B AR 35 0 [ X B X PR
R B XA AT v P B OC B R R, B AR R A
BARK R, RIBAR T4, B, BIFHE R ek B
AREZRHEERE L —o AT EORE R B R & Q08
PERFAL, SR Z R TR S BORAT P Z5R TR 5 a8 T 3R
BELZEHARE L R RMEEE, A E 2 R
fables, BARFEEEMESIE SRS, B&EERK
SEAIAEIHTI e B, KR R AR R SR
RACRE B I LB

2.3 FLatiie

REARERAENEMRLL IR, ZBAEHAR

RGUEAF AL, 52 M EORERM BB R, A
[FISR R R B R PR LS4 . 45 R BOR R
Ky MR ARERN AR 2 Z B0, PR E A
BRTRG, NEBDMEARRG, GHIZVBRERARRG K
J&o DRI, R REREE 2 SON R ARZ R AR Z
—o AT EBEISIHTBORERIIERVER AL, £ 25 25 B AL
SR TE, R I BOR T o E R b BE B AR A i
Vo 4R 36 FE I Geum BB Y, AR bR AR
ERARRG PR PR E R RS A BOR R ITEH -
PRI o R, BOREEZRIE A 1 5

3 REHARE R U
3.1 REHAZ R B

R b ST 45 1 S S R R L 3R R AE DA R SCARZ 4
T, MR RAE S, BARmAR B ATR.

(D BHmicdE . DI B 5048 P (PatSnap) AL
PR, &EIPCH AT UK, e LRI &KL
2 LRI SR E A -

(2) M4, TRk SAOLE K. Al 433
SCRYATEE (TF-IDF) Bk, MIEAZ iR 4E s St & F i
TR PEARE DA ANEARAEE S0 AT, $RELSAOLE 1, 4
Ui 4R LA K SAOSE M ARABAIE, T 34 FIRE &5 SAOZE 14 .

(3) FIEESAOMI %%, fifi ik FIBE A SAOLE#, LLH A
TEERNMEE AT, BRI G R T il Mg R
HSAOR %,

(@) AR AR R HRIESAOMILL, KL
P 25K IR B A S B AR 5 B A0 M REE R RFAE, 7
BB AR R,
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V[ saosstIbRE T FoR T HAE
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3.2 By s LmiAL B

Bl ARA—E 2 i T, ERZ 0T R K
BAEROHEAD, SEFENHERER. B, it
B (07 M SCRRE D 5% 88 B ZEZ R0 A St .
R P R L 9 A 2 A R R O X R R
A Bodle R 15 50 2 A RHE L, B A% E A SR D
SALE LA H L LA LR 5] I SCRR & R
BRI LA Rl E X 5, IR S T A
W S HPIRAS, RSB BOR EERAR M T AT RE, D,
R 2 HOHR P OB T R SRR B - L R A
LR A CHRSS, (FERBEL, Bk, KL FIHH 2
FHRISAOLE H) o #£ L RIS SR 2L At 1, Python®i
PR T 50 B il 2222 L S LR R SCRR s Ak,
NLTKARE Y 2 Fil 5 et 768 S, R R T
BRI LA AR R PR SR, S SCHR TR AL 2
A FHTE-TDF S I FEEAN 7] 2 AR STk e 1] 1 14 2 221k
jiafeie ZNSEE S

3.3 BAREFRIMELSAOM 45 H

331 BOREERRE

SAOLE R “RFEM S, FE A ARZZ 11
I, PREETE SR B, $d SO s SCZ IR RBE R &

BRI G R FE AR SCIR B AR ERERE: Sk it
ARAHLL, B EAFARBER Z ME LR, WEFE N
i ARfEE . SAOi#HISubject. Action., Object 3~
Y, W2 7R SubjectFlObject 7 FiEM 52
B, RIS [F ST 1B AR S B 5, 1B AR K
) B T RN O 2 R ER Action R R
I, IR AR RGN ARER IR R LHHEAR
EERIhRER) BT 10 A B F M H Stanford parser,
Goldfire. Alcheml API. ClausIEZ5 54 $2 B SCHRSAO
GER, LR R AT LGRS, Stanford parserfi T
SEILE R SCRR B A PEAR T, /W 5] T 45 AR AT S
g4 BN E I SAOF BUEE I, SEI % I SCHRSAO 25
P HEHL o

KRR RS E K R R, Hop
B REAILPIE R FNE KR, 15 L% AL
RHESAOLEH F i ActioniR 7], RS Action ] K 3L
KA AT TR FIE& LA BRI 24
TR, A % A= e 2 SISO BRI AL 5 25 Tk
F & DL A BAE R E %03, 4R k1
Fise

SAO%i
Subject Action Object
BORER ESISSA BORE R

El2 SAOZEHMFHAERXE

F1 KEXREE R0OEhE

KEAKRFRER Bl hiA KEAKR KA il Ehid
(N comprise; have; include; contain; involve & be used for; (be) used in
IES 1mprove; merease; .reduce; promote: MHHAEHZE prepare; provide; develop; form; produce
degrade; achieve; realize

3.3.2 SAOLE AL PR

5T Py thon B4 LA K2 1Al & 1S AOFRE KL,
13 B4 T SAOZE M, NI TC LS AOLE # %t T /5 LA
FLIFCI, S SAOLS M TiAb . %%, i id TF-IDF5L
TEHEUZ A, ] OIR AR, FARIE O S 5 B G
KSAOLE . FIK, Jy LRI T 1E SAOLE KA 2k, ik
B R RIGIR VI SAO LS M I Rtk , o R Bk 4R
P2 Feth HU I SAO S5 K TE AL ) AN T 252 I SAO 45

PR b, R R, SAOZE WA RtE i 22, B E,
A FBE B R ISAOLE Ky, 454 1a] SCHILE 55
SAOLEHIAHIBAEE , A I8 —hm LR SCR T SAOZE 14 .
TF-IDF&EE, RACEIE bR R A =l (0D L X ) fr
e S EEIRRY, B (3 Ak (@) EIFSAOLE
FAFAALLEE M 5, S8 SAOLE #8145, 45 FINE SLIX B 55
[FISAOLE H4

szA”‘xm& (D
Wi D
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n.
invalid X 100% (2)

n

R

invalid —

actual

2xd(c, c)

sCce, cb)=#
d(c)+d(c)
Soo= (Sgr 8,072 @

A FERIRAMN-1E SCRY AR, fi, (F 7~ ActionfE:
SR AT AR, W AR RSO kP i BRRLE K, D,
Fon LR a 1) SCRY B, DRRIRSCRSEEG Ningarias
e e N TR AN TTHEZ ISAO L 1 £ S FISAO 2
FIBEL s (e ) RORPIANETE AL, d (e, ¢))
F 7R 1] T AE Word Net ME 8 J2 U i () S8 A B INR S
d (¢) MR A B IR 550 5,53 RSAO
GRS AT R ARABLRE .

3

3.3.3 SAOMZ&H4t

R REZR SAOM 4%, LLHISAOLS M3 HLT
BORFLZ N 41 R0, 19 R ORI 0 B N 30, M
SAO ML, 5 2 1] FIK R i Actionif SCHE B2 %
R H R E , HorpActioni®: L B EAl FITF-IDF4
RN, RIBCEBOE S SR, T3 = F IR,
75 E Action FEOREZRELIR L, JFXf i Action
R HOR R OCHRIR EER A, 43 B SAOM £ rh R
TR RIER R, Ik (5) o

Sy o= 2rsaoXF (5)

e Sg o NBOREZRIRIRE , rs o o NHFFIE Ac-

tion PR B R RIRIKEL

34 REEHARBER PR PR
341 HOREFREMENE bR

MR bSO B HOR B O R A 7 s SRS
Hopro s sk e P P B A AS [ R
RIBH, RIS A R ARERERAR RGN
Mz o e A ORI DT VR K (6) AT

(7> Fr, i B Bt PR Tt 45 450 AR B 3 45 (1 At
PR LA

1 .
Bl = Zs‘ii#é (6)
(N-D (N-2)/2 8

s BARIREARZEZ IR0, NERHAR
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BORE R A B Bt A M
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C= D
i N d

J=2
A CRRBEARER I EGE PO, dRRER
BN IR

342 HARERCH IR

SR FH 45 A T i 5 A B AR R (R BT MR A, 17
SE R AL A AT BOMASE L 0% PR B DA B S 4 FE A i
LRE L
(D B RO . HARBEZA BN 1% 4 R
AN X 28 B 25 X 28 TU AR B, A O e K T
Regh iR 2, W=k (8) Frax.
Ops= L (1=-%,pigm;) @&
Wb JHIRREBENHEARER, ¢k, j 25N
W= p RE N B RFT LB, m, AR
JEEN B g5 RAT S HIEG), pi,m, AR Z R T
(2) W BFRETHARERNA MBS HA
R 25 S BRRRAR 2 L o
(3) PRI E o PRl FBE ol X 2% o 3 AR 20 HiAth
BRI RARFE T, PRI AR, HAREE R W 4% e
B, = (9 Pros.
Opp= (p,j +quiqppj)2 )
Xf p ARFIE BRI R EX R
Bl X, pip,AREAHEBN .
(4) SR E o SR E RN LRI 2 KRR 4
HERAEARER |, a1l (10) FiorR.
R
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s TRIRIIMZS L, v R R BAREER L.
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34.3 BIAREFIERMITENE TR
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AHARERIGHEARER LT A —SAOL M),
SAOZE M N EBNER, BIAREZRIALT Subjectfis &, 1M
FEARBLZ AT Objecthr &, MV=1, HNHL0; £ SAOL;
PR SNIERS, HiARZERIN T Objectf B, M ARER
JALT-Subjectfis &, V=1, F 0 HXO0.

4 SR R BRI R U ZR G

bt 5 VDI I RIS GITAR 25k, AR FELF 7= i (1 3
e AR FR BRI EER AR i, S E R
oty FLAR AR T8 R AN B BEtBAWT IR TE, Tdaxs Tl
OO F 1A 75 SR Bt 5 I TR R R 48 B, il A R —
Pt I B (R FERE I DD Be 2540 AN R G0l i KRS
A B 7 AR AR B AR TR ) R G s
Fs AT ERE A AT A TS R AR A AR S,
SRIT, S04 HHLMIIC InsightsfAH S ER Gt 2w,
20214 1 OB IA4 397143600, HAeRKSH
BERT7.8%, EPNGHBSENN16.7%, HHIUK
TG RO R LR S 2, T e SR e e R v S
R A o R G SR R OB SRR 2
HilTN, KEAZOHEARBN T MFEE . ik,
PR S A N TN G, BRI S B AR Z5 4,
PR S O B R, A U AR B ]
MR R R, SREUE S A ARG B, AR S A
AR S %,

41 S h AR S

PR AT ORI A R P v ST AR, G
T B — [ S B 1] BRI P C 43 28 = X DA 4 THI G 2% ey o5
R B o A v O SR, B R, BE
e R B o BB A, U B R AT AE 2 MPC
ST, AEA61B. A61K. BOIL. C12Q. CO7K.
G06B. GO6F. GO6K. GO1R. GOIN. G09G. G09Q.
HOIL. HO4L. HO4B. H02J. HO5SB. HO4W. HO4N. %
G KRB L IPCHr 2K i E A Z K IATACD_ALL:
(high speed OR high velocity OR high-speed OR
express OR high rate OR clipping OR fast) AND (mi-
crochip OR chip OR microarray OR microfluidics OR
MEMS) AND IPC: (A61B OR A61K OR BOIL OR
C12Q OR CO7K OR G06B OR GO6F OR G06K OR
GOIR OR GOIN OR G09G OR G09Q OR HOIL OR

HO04L OR HO04B OR H02J OR HO5B OR H04W OR
HOA4N) , I FH & 2 27 508 PR kAT S s Wi B - #22021
SETHSH, L E1965—202 144 Kt i E F S
BRICSK22 933%%, HiIFR L RITC S BB, Tl 2w iaes
FBRISCHERIE T IE19 0745 BR- WL m i S A I E XK
ARE. EE, HALAFEE, HRRFERIR SR,
LRI BARE RIS MhAh, BN, o e A
LR R BTG N, JCIH A ) S R S
H20104F 6 2 E 1 .

4.2 EER L HRISAOLE M & S A A
421 S h DA S

D ARIEFE A & FISAO L #) 5 s s A Al e, 75
o gt v A Lo iRl R AR A0 1) S B T SS SAO
S50 RO A S PP B, R HPython ki
FNLTK AR 05 2 S O B & R SOk il Mk S5, 7]
FATF-1DF 5y 1H 5 %10 18 8 B FLk, O e A EE 4
m A EGA A, R EERTEERFSHEAR LI E L
A AT RO, SR i v A G 5% Rl B 4, B
2T 52 930y 10 F A il BRI 4. AT R4 B T
S HT 100/ RS, e 2O sE, 45 RuE3fTR.

422 G EHISAOLE MR B S A R b

NIEEEFISAOZ K, FIFPython# i, 46
Stanford parserfSH, SZHLL R SCER A LR PERR T, 52
A BRI ARAT FE AT, 25T SAOIRBUN I, $2HE
FISCHRSAOLE o 19 0745 L FISCHRAC 4 2 rp i
0673 2584 SAOLE 1, ki st v L FISAO L 1)
PRI HER P, G5 AR I S A% 4, SR AR
UG C S0+ 24 FLAY 22 30 A A% O] 7 T SAO 45 4
HES, UCNVCHEL T, TR %25 SAOLE 1. 4 i ik,
TR R SAOLE HI 345 631/, Zid ORI UL I 1 vk
KB KEREA SR ISAOLE ), At — B IFSAOL
PRI R0k, BENLAHEL0%ISAOLE K34 5634, iE
N LHFA, Hh T MSAOLE#HFE204, KRk 3
0.4%, RACEBAR, R SRS T RISAOL,
MR, G S B B AR R AR I i R it

U SAOZE KA MMETEAl )5, 45 & Python’k
R S AO 25 44) [B) RO SCREALL R4 AL B 2 v 1)
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STEERICID

SAO%E ). PN SAOLE AL EE =T 0. 70, #E& W
ANSAOLEY, v o ST 7ol S o 28348 UL

£, 15325 9431 SAOLE Mo ot F P ARSI S

7 SAOLE Y AR UNZR 20T 71 o

dsp chi .
P chip usb interface o

scanning module main control chip
driving circuit

low power consumption
current sampling circuit

wireless communication module

high speed operation semiconductor integrated circuit
communication interface display module
conductive or non conductive heat transfer adhesive material simple structure
internal circuit semiconductor chip central processing unit integrated circuit
high speed memory control signal power supply module low cost upper computer

present invention utility model power supply single chip data bus

reset circuit .
. oy real time
digital signal .
pci

current sensor  display screen T oy co ntrO"er air pressure
.. power module storage . .
storage unit same time wafer COﬂtl’Ol i2 data transmission
control unit high reliability

power supply circuit power Si nal Computer metal wires 5

host computer control circuit package

circuit board high speed
base plate jngle chip microcomputer fag memory

communication module power source

battery voltage

control chip a/d converter

de ®
u I t:s:d following steps first buffer
P main processor

fpga chip light source
control module flash memory chip
memory chip lead frame

program

cementing point filter circuit
temperature sensor
printed circuit board

B3 sEShBMASTRLER
F2 BEBHERXESAOLH (FB5)

Subject Action Object SAOLEMISFR IR
analog digit convert comprise 4g commune module 7
dsp chip connect reset circuit 6
liquid phase chip comprise asp primer 12
liquid phase chip comprise microsphere 12
microsphere coat asp primer 8
single chip microcomputer connect sequence 7
single chip microprocessor connect keyboard 11
system comprise single chip microcomputer 16
usb interface connect compute 6

4.2.3 i SAOMZE AR

BTk B A MSAOL 1, HESAOL: I H )
Subject. Action. Objectiffi4r, LASubjectFObjectyM
28R TR ARG CE A ORI, R

(5) MEAFEFEARLER Z (B B FE . [, KA
[F—ANSAOLE I Z IR ML A Re = $R FH FLe B REER 2
() PR O TG 58 B2, D0 55 IX Fh RN, 7 A4 B S AO I 4% 5
Frh, Xk E R — 5 L R SCHER AL SAO S5 4 AT T
IR BRI, RPN SAOLSH [1ISubject Al
Objectin] X = BEAHL, WPKFSAOZE M AT RE A, Tkt 4[]
—SCHRH B ) SAO G5 4 i R S B 5 FE TR 3 R o 7
UL, RBAESCERI AR LS AOZE H T3 SR TR B,
DAz I 25 T SCRR o B AR ZE 20 56 R 10 W il i DA B Ak
P, $EESAOM 2% HhH R EEZ G R BT 208, b
P o R B RK SAOMI %% . H T B AR 2
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FERZ, i UE OB AR, AR R L
RIBER 73 FAREEZ TR ORI 2R, I Gephifi i3
AL EE R, 4T R B4 ERRERHARE R
(AR ORIBR, 1% 2 MOk TR B R R I ORI R Fbkoi . £
AE Zsingle chip microcomputer (B A1) « high
speed data CEiIEEHE) « wafer () . main control
chip (EFZELH) « fpga chip (fpgaith ) ZEHBIAEL A
SAOZ Ky, HENEREZRM AR, R HE =T
TR, TESAOMLE H 2L # A

4.3 EEES R AR R T
431 SR AR EZ R PRI

LR A B EOR BRI h o, 3R
P, HER AL R BOR ML, 1 e



FLAUL, MY, Fk, &

ETSAOEMRIREIRAEZIRBINAF

siE S R 7l

FrBR RGO BRSO B
FHCAS F SAO 4425 14, 58 FE M Lo 44 2010
B S HOR BT, 53T

FE T BB AR T 3 B P S 4 ST,
BEARTER “EHOAR” IEHOR L s e Lo DL I B
S PR 44051, B B E R
SAOW 2 HREBUR, BT i, JE SR
R AR BRI, SHAR RS R R, BT
B O P R B BB 8
o, BSOS 852, T L PR 03,
VLR TR W AL TR, T BB T
ATV BRESR AR HORAE S RE S O 24, H i
ELE 2 R I T TR BEAh, “Fpgaiift”
REHHL A 03, T Ao LB o
LA, HA TN AN THABS I, fpgails it
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Identification of Key Technology Elements Based on SAO Structure: Taking High-Speed Chip as an Example

KONG LingKai' YANG ChaoJun' QI Hao' MA YongHong” YANG XiaoMeng’
(1. Faculty of Management and Economics, Kunming University of Science and Technology, Kunming 650504, P. R. China; 2. School of Economics and
Management, Harbin Engineering University, Harbin 150001, P. R. China; 3. School of Economics and Management, Jiangsu University of Science and
Technology, Zhenjiang 212003, P. R. China)

Abstract: Facing the growing risk of technological embargoes and containment, digging deeper into the key core technology information and mastering
the key technology elements within the technology system, such as key components, processes, and methods, is the premise of breaking through the technology
bottleneck. The three characteristics of key technology elements are summarized as critical, innovative, and fundamental. This research takes the high-speed
chip as an example, adopts patent literature data, and analyzes terminologies for high-speed chips. We introduce SAO (Subject-Action-Object) semantic
structure, extract high-speed chip technology elements, and take technology elements as nodes and technology element association strength as edges to construct
high-speed chip SAO semantic network. Afterwards, we draw on social network analysis methods, quantify technology element rights, status, and innovation
capability, identify key technology elements inside high-speed chip system, explore high-speed chip technology structure, and find technology chokepoints. The
research results show that there are four key technology elements of stranglehold on technology: “high-speed data”, “single-chip microcomputer”, “fpga chip”,
and “wafer”.

Keywords: Key Technology Element; High-Speed Chip; SAO Structure; Centrality; Structural Hole; Degree of Coverage
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