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Source: World Semiconductor Trade Statistics (WSTS) and SIA Estimates
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H IR RIS 48.8%
U.S. Firms Other Firms

Chinese Market
$14458B

51.2%
Asia Pacific/All
Other Market 52.5%
$11348B

Americas Market

&
] P
0

$7868B
Europe Market
$3988B
Japan Market
$36.08B

$DULCTOR Source: World Semiconductor Trade Statistics (WSTS) and SIA Estimates

B 4 £ B8] b & B FRT %64 90
4. R - T B 136G 28K 2 AR B SR E A B SE B
2019 4F, SEENFAmE 7 BER 81%K HEFRAL T3 B FIAE A, 10%
oK FR AL AR X~ A4 23 5] o 8 A% BE A e R A
Percent of Semiconductor Wafer Capacity In the U.S. by Headquarter Location

U.S. 81.4%

Asla Pacific 10.2%

Europe 7.3%
Japan 1.1%
Source: IC Insights Global Fab Database and SIA Estimates
B 5 & B ¥4k ah B = 8 69 R REB A
5. REN T E A EREA s
2019 4F, WAL T IRE A PAR AT, HArm - AR 5 7 e 2 44 %64
FEAL, HREESAEFIMI . TEEGE. MMM HA,
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Percent of U.S.-Headquartered Firm Semiconductor Wafer Capacity by Location

Singapore 17.4%

U.S. 44.3%

Talwan 9.9%

e Europe 9.1%

—— Japan 8.8%

China 5.6%
AN ONaYIMNe———

Note: Figures are rounded to the nearest 10th

Source: IC Insights Global Fab Database and SIA Estimates
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SR LR R 147 N AN =) NI LY I E | 27

2019 Total Global Semiconductor Market: $412.3 Billion
Percent of Semiconductor Demand, by End Use

Government Tl o
] | Communications
—
_ i
Automotive |
\ / = PC/Computer

Consumer [— D

2

n Industrial

Sources: World Semiconductor Trade Statistics (WSTS

B 82019 F & MFFART F: LREFKX)H

2. &RRY PR R RNHERB R

Bt 2 AR S kR R 2 BARAE A AT R R, SRR AR
BT RIEI KR B LA, AR SRl K IR R R A7 i 3 125
WAE. BLZSER MPU. 2019 4E, X 2677 5 5 2L SR P LA B AN 76%.

Horp, HRGHE 2019 SERIHEHTN 1070123670, FRIEETHFE 2.5%:;

it s A B AN 1060 123570,  [RIEL R % 32.6%:

BEPLER A AN 54012370, R T B 8.2%:

MPU #8409 48012370, [FILLIEK 2.3%:

JGER I AN 420123670, RIHEHEHC 9.3%;

TP SLEAFA BRI 240 123650, RIEE T 0.9%:

MCU HI8 AT 160 123% 78, [FILL TR % 7.4%:;

T AR IR BTN 140 123870, ALK 1.2%:;

DSP HIB&EHIUA 3014370, [FIELTF% 18.6%
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% Change
over last year

Distribution of Worldwide Semiconductor Sales By Product Segment 2019

Logic $107B -2.5%

Memory $106B = -326%
Analog

MPU
Opto

Discretes
mcu

Sensor

osp [P

B 92019 FAHFFHRTH: = SHARD T

3. EAMX RBRAH XL RAETE, PEERKNE—EXTH

2001 4, BEEHTR&EHRBINTORHIX, ZHX AR E 7 1R
AHAMDX . B, WA R AT M 398 1238 K2 2019 4
ik 2580 1.3 Tt

FIHACALE, WX R RWERTZZTE, 5K TSN 56%,
AR R 35%. X LEHHRAN B T 2= T4 1) H 15 2% 1l 3 s 1 1 5 —
— A IR A 2 H 7 2 S A A RS AT AR 4

Global Reglonal Semiconductor Market ($8illion)

Asla Pacific ‘19 62.5%
China '19 35.0%

Note: in this table, the China

market data from 2014-2019
represents a subset of the
overall Asia Padific Market

B 10 & RF FH KB % 5 F A4
=. BAEHRERHE
1. e AL AR AR B AR R T5 TH K B8R K FR &
2019 4, H3% Fabless 22 7] 75 A 5L [ -S4 2 7] HIBIE AR B AR SCH B AU
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717 43I0, M 1999 2 2019 4, EEFIHKELN 6.2%. HEH LT
o A B AN 32 T 32 S S 1k e s ) 52

R&D and Capital Expenditures ($Billion)

B 11 £ B F48 7 o LA 3F A L b F 15

2. BRI R B R ORISR 2 AR L 3mSR 68

NTAEESWAT AR Te G 1, A NIRRT R AN T ekt 4% it
ITREBN . ATWHEARBERIPRER AT R EL IR L L ZHER, If
SN il 1 /N RO A R A 7 e 4%

P R AW AT B 5 A RR AR BV A R R S AR TR I RE DT
KPR AR S BN 30%. A T IRRFER M el AR S T 8- i
e H)ARAL, 140 2001 SEES B AUTUR N R, (HAIT AR A 2% S H %A AR
FERDEE R, 45555 T 40%.
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45%
% of Sales
40%
35%
30%
25%
20%
15%
10%
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‘93 '00 '01 '02 '03 04 '05 '06 '07 ‘08 '09 '10 "1 '12 "3 "4 '15 '16 '17 '18

Source: U.S, Semiconductor Companies’ 10K and 10Q Fillings to the USSEC and SIA Estimates
B 12 % B F0R % B i 5 A5 KT b 4 ST vk )

3. REX AW AR AT BT RBE T, 2019 FREE 1787
T

M 1999 FFF 2019 4F, At (DA B LT A& i S AR 5D
DARFAEY) 43 % IR EEK, AT B IR 20 2R S A FTigish. A3 R vt
2001 “FilEIE 10 J53ETT, 2001 FEGFREIREA M NI, 2003 F TR 8.5 ik
76, EF| 2006 K F] 10 J7FETRLLA B 2008 422 2009 R B IR T EANYY
SR BIAE 2009 A1 2010 FEgd, FEE KR, £ 2019 FE ik 17.8 JIRTC.

$ Per Employee
200000 i

180000
160000 —
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120000
100000
80000
60000

'Y 00 01 02 '03 04 05 06 07 '08 '09 0 11 12 13 "4 15 16 17 '18 '19

t toyt

Note: Employees reflec I U.S. industry global employment

Source: U.S. Semiconductor Companies’ 10K and 10Q Fillings to the USSEC and SIA Estimates

B 13 £FEFFKRELABLEZLDFHRL
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4. RELSAEFVRFFR I H —EHIRE, REHTIRNEEERNE
HEN

M 1999 4] 2019 4F, 3 E SRR CH I E G FEHKELHR 6.6% .
TV R AT, 38 [ PR A A AR SO — BAR m, X T R
SRR RO SR P B S . 2019 4F, SRR AR K T T R 5

MR R 398 {2 0 .

R&D Expenditure ($Billion)

B 14 % B ¥ F4 7 W5 K LTS5 H

SRR R SHHERN B o A 22 20 E T T 10%, REETR
2 B R Rk e —

FEIE 1 20 E B, BIFACCH BB D 2@ T 10%. X HBIE
5[] 32 B 3 M b A T o AR ST H R 2 A Al B T A A B DG E
FAR M PO AR BERIE T 2R AR BRI T AL . RETIA RS
2001 A1 2002 S IR A Ko BT A R ARRECR B 7K . 2003 2 2004 1]
NI TP TR EIE, R RDAT L R TR0 T I 2019 S A
SN2 T SAARISON T B AT S EE
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25%

o

% of Sales

20%

s
o
’ I I

5%
0%
99 '00 '01 '02 '03 '04 ‘05 ‘06 07 '08 '09 "0 11 12 '"13 "4 "15 '16 ‘17 18 '19

o

15

S

o

Source: U.S. Semiconductor Companies’ 10K and 10Q Fillings to the USSEC and SIA Estimates.
B 15 % B F4R = S F 5 A £k b4 500 k)

6. EE ¥ I TR SCH RS E 2 —

56 [ 2 A L I SR B s R A R T B . T 2019 AERR
BTV RF R A B VRS, 36 2 S P ML R S B E r LT &, UK
TR E AR AR BE SRR, FEEE SRR RN &8 A L
B2 16.4%.

R&D Expenditures as a Percent of Sales
Pharmaceuticals & Biotechnology

Ax

Media

Iﬂ

8.9%
Tochnolo“ Hardware & EEu-swm'

B, 3%
Financial Services

Leisure Goods

§!

Automobiles and Parts

B 162019 F £ B £ 243 = ey aF K X B H
7. REEFEFHT R H SEEHR LA L E R E S
5 [ 2 AL B S H o B A B A oAt [ 2K S e e B
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AR . W NEETR, E2 RPN & S S s ) Ee 7 T, BRI N
15.3%. TEEEN 10.3%. AN 8.4%. T E KN K 8.3%. FHEN 7.7%, H
RKEZEN 5.6%.

R&D Expenditures as a Percent of Sales

c
w

16.4%
Europe

Taiwan

10.3%
Japan

China

Korea

ERVES-ER NN TP S HICE 20 P Si
8. REL AP UM B ATEEEMRR, RARZEEIH SHEHN
L BI1R
2019 4 SR FEARSC A 319 23550, T 1999-2001 4 (8] 3= ZEHT
Bt ) 5 TR B AR P B R T R AR S A 2002 SR BT R B 2004 4E
I I HEAFSERAS o 2009 4F i T2 BRA B 38R 3 BUR A S KR T,
2011 FF R A 238 14370, 2018 FFIXFIE(H 327 14360



FAviRER SRS 1R 2020 55 3 H

Capital Expenditures ($Billion)

30

20

B 18 £EF¥FH L ERTALHEDFHR

9. REF AT E 20 EFEEFHBRAIH SHEFHLAE 10%=
15%2 8], RFEEFEAIH HRFEHF=Lz —

FERE L 2058, BR 2 5E4h, SEREBTASIH A EHN E 2 b EEE 10%.
FERE P EESE S, X—WeARE . N TESEGIERT S, A
XPHE TG AL B R B, TV AR R BRE DA TH ZRE B A S, RIE 3
ARV AR 8 P B 2 1 S it AR A

26%
% of Sales
2006
15%
: I IIII|I|
; II
0%
98 00 01 02 03 ™ 05 08 07 08 08 M0 'Y M2 13 ' OMYS 6 1T v 9

ERCES-ES LV ES S &S E R E L TR0
10. A7k R R E B BOR T LB AST H K BoeE 2 —
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BT 2019 SR TR By, SEEE AR ML A B A S 5 4 A5
FIELBI0y 12.5%, AXIRTHa] BARCEEN b

Capital Expenditures as a Percent of Sales

" 24
2 =
f. %
‘I

Fixed Line Telecommu

|

Oil Equipment, Services & Distribution

Goneral Industrial

|

Note: *Exciuding semeconductons
Nota: Shight n’ﬁu’nrom in semiconducior industry share from page 22 table due 1o differences in methodology and source data
=R Source: The 2019 EU Industrial RAD Investiment Scoreboard
B 202019 SF£ B HEAKZ Loy F R T HFR
U0, 35 E B
HHRor, EEEENFLESEATIIMNEZAE 24 TIN, [EEREE T8
i 100 /3 e Hl R4
241,134

direct jobs in the U.S. semiconductor industry

one |

U.S. semiconductor job supports

4.8 M1

jobs in other parts of the U.S. economy...

...that's more than 1 MILLION ADDITIONAL American Jobs.

MR

Source’ US. Bureax of Labor Statiscs and SIA estimates

B 21 £ E¥F4 2 LA LA R AG LA S AT
T, REAEH
B 1999 LK, SKENSEFLRD7 s L 28 7 &2 XA M
$ iy A AL DR K i BEA T BT AR S ARSI . Bl s, 2019 4F,
5 A AR N BI B A 53.9 J1KTT.
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Sales per Employee ($)

‘99 '00 ‘01 '02 '03 '04 05 08 07 08 VO 10 11 12 '13 'H4 '15 16 17 '18 '19
B 22 £ B F 3487 L A& F1H 0L

FHE TAFHRIEA
https://www.semiconductors.org/the-2020-sia-factbook-your-source-for-semiconductor-

industry-data/

SREEMAE RERERILeHERE

2020 4% 5 H 15 H G R E AT, FEXLAZRMI AN SE FBIRBURN ISR, H
BAE N B i Snm f ).

ZL] KA G RHE Snm BIFEHEAR, THRIH 268 20000 fdlE, K5 HE
A 1600 ZAEREE TAERAL, (A0 S A S KRG R HTA
TAERAAL. TAERIT 2021 £FF T, 2024 £, 2021 4EE 2029 4, G
FEZIE K BRSO CBREZEASHD 25120123670,

I XT3 H 2 A A RGUR VA EERRS S S, ERESEA
) B 76 5 [ A )i L A o 2 A ™ i, RS2 o T A HHE S — R A
AR AR RY . GRS S EEURF SO SN %00 H -4k 4L R Ry
RE AR R, ZOHFEARE KRB TEAMBARB T 5 EBNRHET R
AT P PO R ISR D H L AU I 2 SR B R 18 8 )3 HH R ARS8 4 ) IR
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55, WIAEDRTZIUH I R R E .,

G AR H AR S AR B WU R S A s ), SRR BT
TN 2 AT 0 T B A v Al o TR A SN B B )R o & B A FIAE
S R AN R

P AR A8, & AR R T I A S5 1D e S O B O SR [ A
w) R AE IR ], T AE SRR ) B ML N 73RS SR BUR I E IR, 105 5K [E
T REANSHEFRIMEFEZE. I, 2RISR T R E L FTBUN T
“HIORE 2SN O " BRI LSRR T IR 5G des A T EE R N
K.

B AR B 15 #5558 B BURT SO A ZI M B P Se K. 1Z AT RE 2
Xt R RAER RGN R AT Z RN iRz A B R AR S
RICE ZAANBOKR, JCHE S EBUM BT “ b 1758 o 1 56 B B2 46 28 7 (1)
AT PRI, B AL G A G R R, i ELe AN 5 B g
BeAAT AR AT, RO AbATT AT RE3RE G 55 v 6] 44 S Pl 4 o

T N E
https://www.tsmc.com/tsmcdotcom/PRListingNewsA ction.do?action=detail&newsid=THG
OANPGTH

https://www.eetimes.com/tsme-to-build-5nm-fab-in-arizona/#

BHEM=EEATK Snm B3EH

H, S =2 IENEA KSR “Whitechapel 7, Tl i - 7F B
FH Pixel RAITFHLH M, HAER AL 7T 8 T4 3K Chromebook 2
[RE NG

IZAC TR AR AN = B RS, K Arm R AT = B HH ) 5Snm T2,
B 8 MElre AHEI=AEM Snm TZ2IERSEH MBI R, AHEHCOE
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B TAZAL BRGS0 TRRREA, RSN IS B4 2 4E

IR B FRRE R, BA RS — DI A am i & 1 AL Lb R RE,
FE—ERRE Ei# Google Assistant &4 e FIAE RS . (A € il b b BE 25 1
A DLk — AR A A B A AT R 25 A6 o LS B AR 1 0 HK 28 3 ot R
T EZE R . HINTE Pixel 39, A#UHRA T Titan M 248 . L1 1A51%
ST UEAN HEHE /7 fd . (£ Pixel 4 1, A T Pixel Neural Core EfR4L
HUE A, 3R T 7O EHRAE BRI AC R RE /), X A RN SRLVAAE A A 2 T A
fiith o

BHE=ZREBEGBOHE Snm O g — M RIS AR, X
WA B AT IR B . AR A ANV RE RS 2 ke AR L, SR IO RE A% 2
PLgs 2 ST BATOU, SR B FA “URAAEL” Dife.

REER 3 EAR R BE LI — 85y, (R ILAE A J R Ok, FHLIEAT
W, DR AT TR A 2 B BRER IR . HAT. SRR =R, B
NHEE BRI RET UGS, KB RO AR EIREE A CFh, —Hmn
CABRAR AR, 573 — 7 THI AR AT DA BE 4 My 040 = it R IR A SR iz

EnEpuEi =]
https://www.dramx.com/News/[C/20200423-19405.html

HE=ERTHSEREERREERIIZ 24

PaablE CQEMadym) s, FEGEGHAL] meRBg=2H71
JEBEAG onm - FAAHIRE R, AR L) KT L Z 2 4

=R EAEAAEA T 2 2R IDEZ] (EUV) FFRELL VI
gt EA . VI AP 2 B AT IR 7om A1 6nm TZHER. 35 E 1T HAk
B e, RONTH R i 5G T3 IR 2 B2 A B 2% B 820 K522 tH =2 HiF 6nm 4=

S
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FRERARTE, IRTHRICE 2020 4 R EAESE K 4nm T 2P R &= it BIEEEIT
BEAR AnandTech #78,  H [ 52 i FL R v h A W) 58O R il BAHE 1 1 THI 7] 5G R R
FHLHI T7520 )\ RGEGH (SoC), ZG LR 5G WHIfRARE, KaHaH
H 6nmEUV LI, Tk TAFHFEH 1.

B, R TOMEEaRERIIITR TR EA 3om HIFELTE, Ttk
T 2022 FFFFE KM R, HAl = EBRTOCERIBL T 3nm L ZHMEH M
GAA (Gate-All-Around, HZEAMMEIA) TZEAR, MEREATIAAA [
BT 150 /23270 T 3nm T2

TR
http://www.most.gov.cn/gnwkjdt/202004/t20200422 153285.htm
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BN REE T B KA P b2 T2 L8 A 206 B

LR 7E N — R T M BT 25 0 M 3h Hl(Magnetic Quantum-dot
Cellular Automata, MQCA)RIZHK i 757 R ¥ BB o D8 S it 1 HL
PoRL, TR RN (R T AR & AU LA TS
RN BB, A2 45/ B 9K RS 10 R B T I o 7™ U O Bk R o e Ak, R 1 At
I BoR L T L R HLR A KR SE A BEAE MQCA = A2 403, SRk dF
NI T R AR TIE R R Hibfk. MBI A RN SR T RS
ARIERE, A1 2806 FLOELRA RO ELE LRI B AR o

B2 3 T2 e SR FH — i B B2 (1) 9 A0 D6 20 L 2 AE AR A A I B ST T AL
FAMTIBURE A B, SIAANETABBNEIERARML, RAIZ TS
LR R T — MR

B 1RRAHA T EH & CVD & EH AN TR, (a-d) 7 7 M EARiefedE ik B 7Y
TRW&, HRLTTHARGLFEAR. (e-g) 27T HRHEEGAN, HRILFTHE
ARSEEER AR AN
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WFFEN RVEAG T B £ 1) A AR B s RE, JROEAT IR RS X
AVATFEPE B0 . — S AR/ AT IS E ) 0.3 TR 380 T4 ) e K H
TR TEAN 118 x10% %/ P J7 JEK, 4359 b BUA P RO TG A 24k 2 SN TR AR
KA B0 1 BB K IR R AP R R — AN R, R HARES
i b AT LA W R R 3o RIS, BTN B R B S AR L, 473 KO f Al
T T HE 30%, R H PRI R (TCR) NIE, i FLEEE 3% 58 % (K,
MR ) R BUZ PR . I Matlab 33 SE30E0E /347 1 H PH 20) o 27 H O 25 HE 1Y
SOME, IR AT SRR, o O R S R A T PR LB R &R
W FE B RO 7 28 1 AT RE AL o

LW TR R FAE (Scientific Reports), Publication: 10 April 2020, & H -

925 3R
i

e

“Temperature and Size Effect on the Electrical Properties of Monolayer Graphene

based Interconnects for Next Generation MQCA based Nanoelectronics s

TR
https://www.nature.com/articles/s41598-020-63360-6

5 AT 70 HH 9K % i v BX 31 % [ S 3 ELURG 45 570 P RE
SRR LB R SR 20 LA B

LRI HER, BTSSR RBAEIEROR A D, BTk
R s TP AR A RIS o BB AR AT 55 AT LB Sl R B ok e i 9
MERT ARG, KA ELFRAWREN. N T 2I6E. mIERMTTRNH
(1, P B AR ARTBOR AN, I FLUREAEAT R A DX P S S R Jl A HL 3
R 9 T AR T AN AT 22 SR R B L PR PT 2 s o, 5 AR PR SR AR AT R AR
A, LA &R 2 DhRETEA N R . SR, BEAE BT oo fE (Aot SR
(LEDD. @R MM A% SR AE R RUBE AR 5/, e J AR E U5 20K &
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TR FEE H R FE AR A7 AE —Le IR @Ak, SRR, & mRitt SRR
(ACF) R&H MK 7FREITE. SR, 8@ LN 8 @ 17 42 52 B RT R 1,
S AR R B BRI, BB E M2 . ACF BEG 7722 2-5 J8MA (20-50 E2) 1)
e s A il [ TA 31 200° C A RERRTIEE . AT DATIY], KERR H T8 rg 2k
R R A REE A HE, R R SRR RN, Tk, A8
REAMOIRRR IR S HIE RS AR R L RS, e R BER SR, £)Z ACF Ak
SR L AR AN K b 1 SRR B AL (EGaln) WS & JE, HEA]
PR Bon 2 IR . IR0 T RN R GRS 5 52 BIIRIFE, i 52
AEEPE R O HlB T REVR S AL &R IER ) S AEIC, EI RN 1 #s
PFROEER R L. 22 ACF M1 NCF " LR 4T S1ERe, HFZERKR &K
715 I H NN EELE G B AT AL 2, Ao PR B AL . BAR
EGaln 4 B AR GN K BURL 887K w] LAEARHR 2615 N T HIE, (Hil T H A2
Rigk 77, SRR E S AR NMER AT Bkt

SN FL i I F 7 A AR RN BURIOR G, A A 2 18] (1 B A P it AR A
BENARSEA, I HARMEA A B . 7RI — I, ok [ [
PR R A2 TR/ RGN TREAN SR BN =2 TP N R &K
HY 7R SRR G, T UK B R R B e 20 15 BA b

WFFCN AT 1 Pl 2 5 O PR 751 ) 3 3% 1P Mol 262 9K 80 ) L 4 R o T
T2, HIERGH AV G748 K 6 Je RO B4 4 B AR . e 4%l
R 28 A0 B AG E PRI 1 1 72 B K IR B 1 H 3 = A kG AR 1 ST
PR R 7R A A B TR IR AR b, A R [ AR A fe
VRS E 2O AR L BV sERORG 1, T AR R A I B G AN DR 2 o T TR
AR A R S SR ELE, AR I BORBENS B T AR RS A ] B T2
20 b m IR a0, O ELREWE AR SRR AR T B AR A AT YT 1 e 3 P A
Bio peahh, HOBE 10000 MU THRE (micro-led) ATEDMAL IR 41
5 HA) 7R S 7 A R SR AT 38 B A b AT B B Bl
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Electronics
<+— Adhesive
?
Circuit A POMS &
N ’
Substrate
L
Spin-coating

¥ Adhesive with MPs

’...! e 6 o o

Substrate with circuit '

c d | UVtriggered
Transfer

t printing [P_’ Polymerization

s

:H:,iﬁ’::;?ff ———]
. 6 o 6 o
B 1 AREBLEIRHN S @ FEFER (ACA) ATHEENHUETHTRELETER,
a) & &R Liksi%iE ACA. b) £ PDMS B 33t ¥ F 35 #H69 & & i fe AR 89 71
AN BB e R L ERITRE. ¢) AT IAETREWEAFARBE LT F=
Ik AR, d) BORE TR A 09 I AR,

X5 HURG A I RE 2 R T 0T 2 il AR I e AR b X R X ROk
R AR S e it — B N AR T, 9] i 20 R T B R A AR
AT o s A B A S

7R & R AE (Advanced Materials), Publication: 16 April 2020, 15:

203 -206, & H : “Nanoscale - Dewetting - Based Direct Interconnection of

Microelectronics for a Deterministic Assembly of Transfer Printing”.

Y ROIELAEIS
https://onlinelibrary.wiley.com/doi/10.1002/adma.201908422
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HINI B LK AT R H & — BRI T T2
AR

Y (2D) BERFORIET VA BRITEI 4R SRR IR REOK
ZRINATE, HIoHk 2D ARSIy 2L SRk VA F4 8% A #
Bz dbe FE B T &R 2D BE R R R, (HSER G R, o, A
RIS RRIGE 2 — &R (BlueP), it E1UE 5 Bk A 2R A1
EME. SR, B AR R A AR T IR TR R . BR T R SR T AT,
MITETET BlueP MIVFZ A T8N, QOFFAFERREREE, NABMBL S
SR T ARE/RAGAM, SR kR O B, AR AR,
PR EBE A b 3K THIAFAE . SERTIRGE J/E Au (111) EAEK T 4R SE
BSEL, PR T SRR EROX A P/Au (111) 451, IFASZIRERN 4X4
R RS AR IR — A e 2 FL A4, B BlueP Wk &R TiER:. SR,
2l Y T R R B AT AR — PR

T M BlueP-Au —JGibts i EH BlueP, JF{# BlueP (145 5 T3k, &
TN SR FLAE I EAT RS o 2, RIVPE 2 TH AN SCPE R 2 (8] J5 48N
—ANETR, e PRI BT SRR S R U7 . BN ST OR 2
TYEEREMRLE TR, E UG T R 4 2 B -4 (BlueP-Auw)
OBk, AT AR BEA R BFRN RESRAEER (11D di B2
SR, T BN A B A R T AN o 2% B R A - AR o BB S AR AE I A
F R HE R A S, X JE o R Al N - ARk R, TR k-2 B )
XK 2 ) 1 A o B DR R 4 S 2 TR ) -, DT E 3 T A i B 22 W 1
FrBE. 4B BEMOR BAT BT KA B, G AR U 2
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B 1Si#E 1X1E5, (a) EAuﬁH)ii%%$EBm&Au/WﬁHM@% (b)

#£ 280°CF, 4 BlueP-Auw/Au (111) # & E3AR Si B o KR E STM Big. £@EH =4

K3k : BlueP-Au &4 . Si4EE 1 X1 HE&f AuSIL &7 B, (c) L@ (b) PHE&X4ME

BB, (d) HNAEEEZ AL STM Bk k. (e) 4#E 1 X1 4L BlueP-Au &2 7@
892 F 9 STM B, (f) AuSIL Z& &5 # % STM B 1.

ZAE R K £ AE (ACS Nano), Publication: March 15 2020, 14 (3):

3687 - 3695, @lH: “Synthesis of Monolayer Blue Phosphorus Enabled by Silicon

Intercalation”.

Y RGEE A==
https://pubs.acs.org/doi/10.1021/acsnano.0c00822

B B A KA B S p R i B T IR R

Bt TS 2] TR R . 15 NIk, BTt
SCHLVR TEME . BT EMA M E T TR R 2 Hoh i i B AR AT i 7 (38 5
e HANKERKIELT, HITRSMME SRR, mHRR TGRS
TSR TR, WA R T TR R AEE SN . X TR A S
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AE R ARHUAE MO AT LS MRS 5 R M AR RIR & B 1 Bl TR E ik .

RGN, B FARKIMAE IR TSk, & RUWIEZmntk, K
NEXNTRBEEBARENEENE, E=E. JLTIRMREL T, SRR
ETHON 103, EETIRUIT, Hbs2 AR P5EH A 8H 11E O0 i c &
SRR . T IR R Y ZE A5 -2 B 1 X SR e £ 9 PR I A A P AIG e
SFPRPIR IR R . ARG S IIR MR, XELaEMEE
T IR T 5 A 7 T S L ) — N R R

WA BT TP . D E L 50 Koz . SR R BE 27 e LA KGR R R 56 H
PN TP IWNIARE S (S I [ S e T Eenink -4 & o N E B vt 7 AT I
TR TR T R RS . /£ 8 B RN E T, B FE N A A 453 DL
BESTAREE 1 ORIV, SCBL T — Pk Aot IR A I & i B0y AR A LB B2 i
P, EMFEREA Y, REESEEAAEMIERIA, (HILIERIL T PR di g
IS MSERRAEE A, WEFUN SUEREEL T e m Fot TR MG oL, 5
FAXT 22 SR VAN B AT B A3 . B SO R 1 s T R T O R N
FIEIHLIE AR -

A B 50 ohms B

Ao,

Signal Idler
(

Het ’\;Iﬂ
S.i -
1 <§etectloﬁ>

A A,
det det det det
45 G ny s a: G ny,

Bl (A) TRAFER; (B) FREITEHKRE
IR Kk R AE (Science Advances), Publication: May 08 2020, 6 (9):

eabb0451, @ H: “Microwave quantum illumination using a digital receiver”.

Y RiEREE!
https://advances.sciencemag.org/content/6/19/eabb0451
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IMEC #E i #5+ B E 2T kbt a Mg KBS A

2020 4 4 F 28 H, RIS 8 70O (IMEC) KA T 23K E HCR ik
MR 2% (Spiking Neural Networks, SNN) ACFREIA(E S H, @A,
FEYIP A TCRIE SALBRNLE], 2 R B G BEAEREAC T 100 £, [RIN SR
Wb T 10 £, JUFRATCATEBRIE S R, AR 30 2 BL M T FR A AR SE LN 1
L RIBAE T2 ZO A B R AR R B, SR & R A R
HERH O CEFRORE, B, Yy, FiR), IR N HE RSN T
ANPGRS, mR BB E A RS, L= NIRRT KA.

N LA N 4 CLARIE B AT DALE T V2 IO R F S AR 2 Y, lan, 1R 4=l
HIE T RIS RS Hag, NTHEmes e S0 &ERE——FReFE .
TOVE B i B LR R B e A A TR AR B T A5 . EAh, N MR I 45 1) B Atk B A
B A R AR AL RBS0E LAE SR N A, G, IMEC $iE ik
PHAPZR N 2%

IMEC KA EAS AT H 4 F Tlja Ocket 7, X5 B8 —Mid i
A ik e e £ I 8¢ b EE TR A A 5 B o SNIND RSB AT LRI 5 26 o 22 X 4% | 5 A
L, ASEN R AR, “ARETT” A S BEI (AR B R G Rk, AT 2 3
PRARAEFE. SHEEMZ, ZOAW ML RABEERN TR, LT —
ANEJFEN NS RG . EHEARARKBEEIENE E% R E R X,

BT SNN [ i AT 2 N D32 BRI & SR B S AL BT B, BT
M R BT A B A R, W] DU O AT T, DAL
FHAMALIENGE S, Bl &IERIEOE T IXHHE % H AR [F T ik
M2 2% KB AR,  IMEC ISR IR B B8 = B 2000 BE s R 22 X 24 £
UL H P Tt i) S e ity LS R B 47

Zth 7y 1) S0 R 2 AL FE S TE LB AR LR . IRTIAEM B R 5, M
(1115 SR AN R B 0 7 & S U 7/ N O SN RS .90 < B R e o RV i s el A
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IMEC H AT IEZER R 12 H T ANUK SN BIRAR LR A A 38 R G T &
PR, EPAT B AAT 55 I 5 R B AN TR AR AR RF e A PR s . IX TR AR B T B A
HAR T, WS ATR. BEIFTIERH (AGV) PUIAd R4 .

IMEC #5520 77 H 34T Kathleen Philips 75, %485 F i 2 1Mk A5 e tig
MNEHE v o7 ) IR SIS PR N TR e IR ThRE PR 2% IR 75 5K o BT R FE
i, BATASE T RA IMEC SAMURM LR, ERIEIFR . Tl 2 0 45 424 |
AP RISE TR BT T R B ST T 7 ORE A

AR & k4 A
https://www.imec-int.com/en/articles/imec-builds-world-s-first-spiking-neural-network-

based-chip-for-radar-signal-processing

Roswell AR A F M IMEC ¥FH &K ENH TEL%
BRI, FBHEEZN DNA AR5 TR FEYMERSE S

2020 5 5 1 5 H, Roswell ZE¥)HiAR 27 LA K IMEC AT &A1 &5 —HE R
Wb B 0 T AR AR S B, XS i J Roswell AJHAR A H DNA
MFFV ARG, RS oW, Podi 49 DNA %
AP -

TE A e R R RIRAT I LT, X —ARRE . ARA . T o 4%
W THEBADIFR LR A . EiX—8U8, DNA MFHF 65K sk
Qe R 7y =0, KA AR IERE ), Rebs R PO I 2 2 e Yo, sl
68 45 2B T4 1 A DU 7 7 22 o 2 4

ZOF G MR T T AEIREE I T &, LLASCRE DNA W R A 44
IR A B N P, K RS 0TI ) RS 2 S5 A e T 5 1) % it
BFFFE . RZBRAI . PR ARSI . %1 & Ko as R R,
ARG HE S S A D I RRAS [ A SE DRI A 97 98 E A L At s DA 3 LA
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fifi /£ DNA (1 KB He - R ER Rt 1o 5.

O3 T AR SRR O R BN 23 T D AR RS T R R B v R AR
b fE T AL RS S B R A R . R T AR A IR AR AE
DNA U Fp A0 A I ST TR, (EAE A% Bt Bl B AR T T v BRI
20 R TAR RS — A A RS, BIIBOEU S BN CMOS R
ARIRFE LA ILIRES, RORIE S THERE, FRAR 7R . X — P&
A eI P R AR B S I RT DA B A ] B (S S T B b, 0 DNA I
ARG A o AR I 2712 i 28 00 22 (0 AR W0 s DU

IMEC #1 Roswell CZ I 5E B 1 S8 HOME SR AR, JF HIER RS
JIAT R ERIRRRETT A, P B AE 2021 4F BT

AN 2 k4 E
https://www.imec-int.com/en/articles/roswell-biotechnologies-and-imec-to-develop-first-
molecular-electronics-biosensor-chips-for-infectious-disease-surveillance-precision-medicine-and-

dna-storage

EEEEIRERIEH 400Gbps JLF R 28 5] %

Fh[E (KBS GFrim) AATHE SR, E @5 7T B (ETRD I A H T
A TR R A HE o ) 400Gbps ZOL LTI 8 51 5, IXAE AT BR 1H & 15 1K

ETRI 4, RRGER TR GEA HSh B BBk, Bl fefmd i 2 0 H
o GO SR 31 R AL L LR 7 R 4 6, AR 8 . X
3.5 JEORA/NHISIEE,  Alfa) 10 73 N Seif 24ty m AR 55 . £F 5G IBEME
FRHZIC LU & 51 B D BOR —— “POtG 7, bR B Tg R 5G
I PO 2 B ) 368 155 P b 1

H AT, w6 E T 5G B ahi@ 5 M ot S m HARE D, soor
K ERH ™ i e A K SE v [ B W BOR T SE i, IX R o [ 1A B 4T OL AT
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BAERAE a1 .

TAFHEA
http://www.most.gov.cn/gnwkjdt/202004/t20200422 153285.htm

RE R RS AL L THRER A R 1% R4

HARE A F T 2020 4 05 F 14 HE AR A AT R ALACFEThRER) 2 BE
MRS . EURAEIRE A AT ACFRThEE, W] 7ESSILENE AL AL AR [F]
o AR TR, AT 9k M58 ) 2 o e 25 T (0 B AR A IR, RIERR AL 22 42,
I BEAR DHFE R A B o

HORAT I ER AR BRI 58 T ARG TR 25 18], A ) 2 A F
FEM TR, AT HES SmERNRL RS

B 1AL RS A IMX500 & : IMX501
PIER I B Bk T RS B A A e e R B i, 4915 EALBE R 4215 2
JTRNH, WX A SANE R T EL S ER AT 507, S
ALPREE B RO, Ak AR R A BRI AR A N, PHAS s
A AL HE; 7E 2 A0 N B B A OS] P B RL 22 A 1 R = iR 55 A
FHTIABANIEAE B 0 5 S5 L e il
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AR AR TR AU G RO R S Ll HE B N b, (EB Sy
EECE T AT BB BT AL BT B ) R AL RS . RS RIS S R %
WM AL BT, TR A EL AR B AN, MBI AL REIT
Ko fRIEE oo U8 T EGEEEMEUE R mAREGER, AR
DT BARRIIE T RRRA 4. BhAh, AT BESNTTIZ R AT R (L 2 R Ak I T
BE, BIGTEIE AT ACFE R AT S0 R EREE . AT LURAE F P 1 R R Bk R S A
o B HH S AR PEAN (K AT

AR IR EE TR

(1) H#& ALCFLT) AR G AL K35

GBROH RN, ARIERLAN 1230 77, W LU A
BEE. BT EGNEGL RS R, HBHE IR T REFE KT
DSP (HE 53R, LITHT ALE 54, JHh AL BRI A . XMEE
To e T REAL B AR BN AR, A ONIL 2 AL RGN BARLEHE

(2) JeHE% H

BREROFRENE THEIT ISP (BBESAIER) PHTAME, FHEZHS
AL EREHEAT ALIE ST, B3RS By ot mT DAk b 75 22 A0 22 1 4L
fE . RN, N EEAE S BT Bz 2 AR A RIERS A 22 4. R T R4t
BUG A S FHAR M R AL, B3 v LARRARE B O R0 75 R0 P 30 13 0000 i L A%
2, AHE ISP AU H EM% (YUV/RGB) A1 ROT CBMHRIX ) 4 5 X k42 L
B

(3) fEnd AL ALFE

AR G UG AR R A BRI , 5 R R R — Wi SR 4T AT
ReER, SPEIRALRER, AELSE RIS R JE R A R IS
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