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Four pillars for action in the 2020s) [2] » [#]
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The Opportunity in Southeast Asia) [3] > 2
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Z1 CCUS (8RB E%E

HR TSRS TR IRRE
1 ISO/TR Carbon dioxide capture — Carbon dioxide ClasT
27912:2016 capture systems, technologies and processes o
Carbon dioxide capture, transportation and
2 ISO 27913:2016 geological storage — Pipeline transportation BT
systems
Carbon dioxide capture, transportation and
3 ISO 27914:2017 | geological storage — Geological T
storage
Carbon dioxide capture, transportation and
ISO/TR . L P
4 geological storage —Quantification and CE T
27915:2017 .
verification
Carbon dioxide capture, transportation and
5 ISO 27916:2019 | geological storage — Carbon dioxide storage EEE T
using enhanced oil recovery (CO,-EOR)
Carbon dioxide capture, transportation and
6 ISO 27917:2017 | geological storage — Vocabulary — Cross BT
cutting terms
ISO/TR Lifecycle risk management for integrated o
7 127918:2018 CCS projects SEE
Carbon dioxide capture — Part 1:
_ Performance evaluation methods for post- e
8 150 27919-1:2018 combustion CO, capture integrated with a S
power plant
Carbon dioxide capture — Part 2: Evaluation
9 1SO 27919-2:2021 procedure to assure and maln‘Faln stable ClasT
performance of post-combustion CO, capture
plant integrated with a power plant
Carbon dioxide capture, transportation, and
10 ISO/TR eological storage — Cross Cutting Issues — EET
27921:2020 geolog £ utling fssu <1

CO, stream composition




&1 CCUS 1EEIEIRIRE (18)
TR TSRS AT INRE
Carbon dioxide capture — Overview of
ISO/TR . . -
11 carbon dioxide capture technologies in the BT
27922:2021 .
cement industry
Carbon dioxide capture, transportation and
ISO/TR : . . P
12 geological storage — Injection operations, BT
27923:2022 ; o
infrastructure and monitoring
Carbon dioxide capture, transportation and
13 ISO/TR eological storage — Cross cutting issues — T
27925:2023 £e0°08 g uthing 1ssu sl
Flow assurance
Carbon dioxide capture, transportation and
14 | ISO/FDIS 27913 | geological storage — Pipeline transportation HIEH
systems
15 1SO/CD 27914 Carboq dioxide capture, transportatlon and |52 th
geological storage — Geological storage
Carbon dioxide capture, transportation and
16 | ISO/AWI 27916 | geological storage — Carbon dioxide storage il xE H
using enhanced oil recovery (CO,-EOR)
Carbon dioxide capture, transportation and
17 | ISO/AWI27917 | geological storage — Vocabulary — Cross Il xE
cutting terms
Carbon dioxide enhanced oil recovery (CO,-
[
18 ISO/DTR 27926 EOR) - Transitioning from EOR to storage Al T
Carbon dioxide capture, transportation and
geological storage — Key performance
19 | ISO/DIS 27927 parameters and characterization methods of HIEH
absorption liquids for post-combustion CO,
capture
Carbon dioxide capture, transportation and
20 ISO/CD 27928 geological storage — Performance evaluation i[5z ch
methods for CO, capture plants connected =
with CO, intensive plants
21 ISO/DTR 27929 Transportation of CO, by ship HE
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" EREA4E P4 (The European Green
Deal) ; f5il} > “REJREEF bR TE - &
FRIFIA” /& 2030 R0 = RATHHI E
D 55 % o LU 2050 FEEH B ORI B
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‘B 552 (National Physical Laboratory, NPL)
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t o FE5 Y CCUS FYA [E] i B AH A 5 2000
BETEFROK - 40lEl 2 Fror [6] 5 i EIOMEY
et BN 3 (EURAMET) JRAE 2022
10 B Bt B %4 B " Metrology Support
for Carbon Capture Utilization and Storage
(MetCCUS) | HYHZ » ZHZE I3 4
e R R - PR - 21
(EBCON L R 51 2 AH B PR dL[E 22 B - 3t
¥ CCUS EZEFFRAVET &m0 > Z Ik
e ~ AIHAMEFRVETEALE - IR
HIREOM 2050 Fhk PRI E I - 32 HEE
TN B BLERERG A [7]
L. i EENIH

FH % 74 BE O CCUS T ¥ Fr i 1Y
CO, FAHBLRAH R & &5 i DL
2 SR a BB 2 AR ST B A
e > 5T e HARHY A EEE Ry 1.5 % 2
2.5 % [EHF WA E I A R B e S A
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TR O £ (SH 50 mh > FEJ)
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HUERSE BRIV M i e U
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-~ EE T BEE NEREY)
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HEITEE T - BERER L A at flE
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FEAE L T CO, I B RAL FE 98 > 18
HBHE Y E - ERACE - BHTA
PO AY R 7T B B 36 55 77 = > #2 ik CCUS
FEZEFT AR R HIRIE T =Rl -
1. FEAEYE RS

NIST Fit iff #4 2 CO, & % £ & W)
'E o 8 R I E {E 500 1 mol/mol F|
16 % 1y CO,/N, fE#E 22 )'E DL J 2 T
KRR BB E Y CO/Air 24 2% )
B T A K& CO, BLHN - JE ¥ CO,
B A K1 CO, T 1Y [E] fir 2 ELAE & ) -
WKz B 751 45 4 A1 O 5 B = (Facility for
Adsorbent Characterization and Testing
Labortary, FACT Lab) H2 IS RM
8852(ammonium ZSM-5 zeolite) > ©J Fj A
BT CO, 2 E R4 (8] IR T
CO, BT <~ W B - #7% CCUS
(Y CO, WM RIFF MEETAG - $2 = T35
W5e EAERKEI - 5590 Ke#liEZ
CO, F A ER B E TN R 2 —
NIST P& KEREAEYE » 4] SRM
633a ~ 634a ~ SRM 1881a ~ 1889a ~ SRM
1880b ~ SRM 2696 %5 » H: ¥ 5 4% s 7 KU
{&fi 7K (Portland Cement) ~ $4f%$57K)/E
(Calcium Aluminate Cement) F1 5. ¢ 1
K (Silica Fume) % > ®[{E it CO, [El{E

AR A RHiR SR SR 2B CHS -
2. BT

NIST B & 1 — 18 A 7> & 000 U
P BRSSO & (R (T BT RRE AL
(Dynamic column breakthrough, DCB) fi5!
W EE - BEHEEENNEEER
i~ R E -~ REAREEEEET Y
Mr o B EEELF 273 K ~ 298 K #1323 K {6
T NHYE RIS IR - BRSO I oA I
FHVFFRE EGE FETTERRL » SE R T
Bl R B e TRy T [9] -

3. CORMTEAEEFATRITE -

NIST A1 A 5 3 1y of + B 5 552 g
(Neutron diffraction) 1 [&] & I #£ g8 F%
fil7 (synchrotron radiation) » ¥} & J& & #%
HE 28 #f % (Metal Organic Frameworks,
MOF) ~ ZfLIEHEH 1 - 2L
BT CO, I aE I 5E - BEfk
G AT ~ W B AR R o BT AR S Bl T 22
e [10][11][12] -

([U) ccus Frd ERIF T EAET 212
HEEFR 2 PR
TRIE H AT FE ¥ CCUS Frag ey
Fflobse i H > "] DAER 49 CCUS
5] P B2 Y BRI R il B+ 2 7R oK > A5k 2
Ffim
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Fr 3% i TE AR IE SRAR o TRl - LSRR nTRE R B e A IR RE V(L MIPIE - tEfR
AT ferCO, e -

s BRI ER AV PR B s MR E - DIERFCO, et Mt -

[ERCO PR AV EAAEEE - DIECRIF S RIGIEM » T ie &Iz 4R L
RN &M - DIEHmie e T Ay U] - WEFERPHZ 52 > PlEEqt
7] o

S R LR AT BT 5 A+ DUR/D CCUSHIR B+ IR -
R IR -

BEARTECO, TAVEE - DIHEE e O i B4 b DR LU e A [ SR EE K -

HE(T PG BRI 5 AT e B B03E » IAB e BRI AR R A
R -

B AECCUSHfE I H A RIRIRHEERE - BIAT R ao i B Y KSR SR - ke

ERRE

HHRTEAEE TRV RIS TR - F USRS ny — 2014 -

LiTpES

BILPRTRRE ~ RAREGEEEFHRIRHICO, i E Y MR -
AP A AR 1 COL R AGAH RE B A E TS B R T S R e R & -
AP = BECOBREE NIGHERM RIHY5E 3 > DU 00 B iE AR el -

HALCO, ’%E‘*Z@F“ feliscn - RHASCOEFIBRE TREE (MH,0 ~ H,S) HEleR
RS E BRI R E -

FAS% B E B ) a5 R eI R R AR M T 0% -

F S A1 Bgse e R IR - DUA R AR E L CO, B A8 1R /8 i 4R A A,

FEAT AU R EATAE » EFRRSEEE RS 8 EIRE -
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72 CCUSEAMEARFEER 2 £ Rt EFNK (18)

HF

FEE SRR T AR By 25 YE > DB AT e B E0A 3 MUk s 7 R e
MERASHAEE

CO PR A R L EAERRE - DSR4 EnHE M R A A s+ RS B PR
HYHIE T AIIEER -

B BRI B BRI IV BT 74 - DU RE B3 E{tE’JCOz&/)I%Z%Lm/EJBE
i - AR A B DR T EBORRE - DUECREIFCOHS I ImsE e 2 14:

FEEILEIRIREE Hh T EHFHRAECO, AL S SRR -

= HFEESIRCO, WEHFE S ER =

PG EF AR P RAER T B L (BlyERRE A s AL B ) > N EFRS
FE ~ FHFIREAR 2R HE A2 -

FENT O] EEHIH B SRS LI R = IRl - MECRENHF R B SRS E > R TI AR
DL SR G5 =

Qi

B e FH IR LA [E] SR T CO SRR ST 0K - HIEMHIERYSRAG T 7% - MBS
RASE T E R -

g% AgaE S A A 1 AR b COHYIR B B MR RUR L MR B 5 7% -

HEILCO, " AHE ;A1 TR ) BN o DEEFECOFFIRCR -

CO A EanEiRh (BIANCOEESREEARRKBIK AT F) -

=  {EEm SRR TR B DR, B R HE R FESEAS  (3)

By T {6 CCUS i 4 48 B B b b 71 T R BT IR N e E R
] 42 4 12 o A 3 AU > FE L (4) &7 ELE g P {E FH AU AMDRHETT MR RE B

CCUS &Igst R lm ke mmyy AR (5) CCUS RITREarasy - B

fiFr - Bl (1) EnERE st PRI CCUS RSTRIIEUAR A
SR BT « s ERRESENG TR IRERR

AR 5 (2) B TIREE 5 i EfE > EILEM ~ AL I 4E SR A



PRE RS - s bELESE F B R CCUS <Hisk

s RS S (F > 0 EE AR B PR i )
JE 1 HE R B S AR - IR Y CCUS
Ffa i e e B 2s 2 B B R R R B
REE -

M~ 2EREK

1.

Climate Change 2023: Synthesis
Report. » 2023 » IPCC - H{ H https://
www.ipcc.ch/report/ar6/syr/downloads/
report/IPCC_AR6 SYR FullVolume.
pdf (113/8/22)

Credible Pathways to 1.5 °C Four
pillars for action in the 2020s » 2023 >
IEA - HY{ H https://www.iea.org/reports/
credible-pathways-to-150c (113/7/30)
Carbon Capture, Utilization and Storage:
The Opportunity in Southeast Asia »
2021 > IEA » HY H https://www.iea.org/
reports/carbon-capture-utilisation-and-
storage-the-opportunity-in-southeast-
asia. (113/7/30)

About CCUS-Playing an important and
diverse role in meeting global energy
and climate goals - 2021 > IEA » H{ H
https://www.iea.org/reports/about-ccus

(113/7/30)

5. ISO/TC 265- Carbon dioxide capture,

transportation, and geological storage *
2016 > I1SO » HY{ H https://www.iso.org/
committee/648607.html (113/7/30)

. Energy transition: Measurement needs

for carbon capture, usage and storage °
2021 > NPL - HY{ H https://www.
npl.co.uk/getattachment/resources/
Energy-transition/Measurement-needs-
for-carbon-capture-usage-storage/

NPL-Energy-Transitions-report.pdf.
aspx?lang=en-GB (113/7/30)

. Publishable Summary for 21GRDO06

MetCCUS Metrology Support for
Carbon Capture Utilisation and
Storage > 2023 » EURAMET >
HY H https://www.euramet.org/
download?tx eurametfiles downl
oad%5Baction%5D=download&t
x_eurametfiles download%5Bcont
roller%5D=File&tx eurametfiles
download%5Bfiles%5D=47053&tx
eurametfiles download%5Bide
ntifier%5D=%252Fdocs%252F
EMRP%252FJRP%252FJRP _
Summaries 2021%252FGreen
Deal%252F21GRD06_ Publishable
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Summary.pdf&cHash=20bc62bd53945a
245461dc2ef09dc154 (113/7/30)
Nguyen H. G. T. , Espinal L. , Van Zee
R. D., et al.,, 2018, A reference high-
pressure CO, adsorption isotherm for
ammonium ZSM-5 zeolite: results of an
interlaboratory study. Adsorption, 24,
531-539.

W. Sean McGivern, Huong Giang T.
Nguyen and Jeffrey A. Manion, 2023,
Improved Apparatus for Dynamic
Column-Breakthrough Measurements
Relevant to Direct Air Capture of CO,.
Industrial & Engineering Chemistry
Research, 62, 8362-8372.

10. Hyun June Moon, Jan-Michael Carrillo,

14

Christopher W. Jones, et al., 2022,

Understanding the Impacts of Support—

I1.

Polymer Interactions on the Dynamics
of Poly(ethyleneimine) Confined in
Mesoporous SBA-15, J. Am. Chem.
Soc., 144, 26, 11664—-11675.

Bin Han, Xu Ding, Baoqiu Yu, et al.,
2021, Two-Dimensional Covalent
Organic Frameworks with Cobalt(II)-
Phthalocyanine Sites for Efficient
Electrocatalytic Carbon Dioxide
Reduction. J. Am. Chem. Soc., 143, 18,
7104-7113.

12.Wendy L. Queen, Matthew R.

Hudson, Eric D. Bloch, et al., 2014,
Comprehensive study of carbon
dioxide adsorption in the metal-organic
frameworks M,(dobdc) (M = Mg, Mn,
Fe, Co, Ni, Cu, Zn), Chemical Science,
12, 4569-4581.
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BB,/ PEBERNERARE
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B ~ = A B S R 2R R LR 0 A
B SR SRR A BB RHEWE e

i B 28 SR B L HH B0R A B Y 1= AR
(Super High Frequency, SHF) 8 A # 15
#E (Extremely High Frequency, EHF) #Q
(5F ¢ [ P 26 (5 B B2 [ International
Telecommunication Union, ITU ) Fi7 & %5
SHF #5E% /% 3 GHz ~ 30 GHz »
» Hte &N
HESTH 1 mm F] 10 mm - K NHE=E
S (Millimeter Waves, mmWave) o T 78

HHlE & R st - AR IE PR B 155 4

EHF FHES
£ 30 GHz ~ 300 GHz) [

EEHETE - BOMSEREFR KR g &
i o ZAIM T BT A 1B R B Y BN a8

s (A EEE S E > BT (resolution)

SR Jr%%%

A2 o i B 7 b H DB (E ST
RREAERE - BB TR B EL = B AT
F& FE B FURE SRR RS TE 385 i 48 B B4 il g
T PRI

E=I: N ol i R SR T A
(Chunghwa Telecom Laboratories, TL) Bi52
<5 ] B A 3 A A B M 2 K [ A 708 FH 2 A5
FOLHHE M HE AT (Optical Frequency
Comb, OFC) £y - &8 H{Taga T HYCE
## #1 (photoelectric conversion) Z2 f# >
&% L AT P 7S BT CVORs 8 B 2 R T 5
& A 2023 N AR
Eilgm (MEERER) ) FEEN A
HER > EXRGEHES OB
AR BN ZG, - HEARE I ZES
AR BEEL T B e st L 4F Y
VRARARNTIE - BRI RL 2024 4 5 HJRIE

TR R

80 GHz -
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M AERZ RSN E E
&) KBEE LR EHATREENEIE
22 F] 100 GHz °

ASLE Je o 48 EHF SO SRR H ATHY
JERIESE - EEEER SGITENEE - 2
R IK R 2 e R R R B S SIS DA B H
[ PR 2 SR R Y AR R T 2 0 PRl

(REHEAN

HEHA B R IE - B & Y EE
KRR EMFE A E P EEET
FebEAE S AT S LLOE AR R Ml Ry B BE Py
[ 3 Y DR s B SR iy S A e B2 R 2%
& m&ERMAVESEE - FHASCHIN
w o EEMPR TR LANE SG TEh i (E
FIEA Y EHF U PHE R s s/ K
Hb > S ATHRARER T RIS KA PR AL R &
TSN BN TR S E B L eE
AR AR I35 77 -

— -~ EHFHURSEERRYE A IR [ 2]

[3]

EHF (R 06 RS (ENEKE ) #Es
1£ 30 GHz ~ 300 GHz » HfFELE S8 >
B B — B A e OB S -
PR — bk > ZERE AT

(—) 5GITENRIE
£ 5G (T8 (5 J5E > N E AR Y

75 {5 L AE e i = 1Y B0 (0
o B ¥R IR AK/8K S B E ARAR
7 1% (Virtual Reality, VR) Fl14E % &
1% (Augmented Reality, AR) S FEFJEH &
Lo FI ] DUSE PRt s EORS A
I 57 BORIG Y 22 Re i Bl - 20Kz
5 i v DUV BRI B i o 2 ¥ IR
JEFT - EEEEEE R - HEhEBRENE
RIRFIFEER - 2RENEERERE
s i) DLBE PRt A 30 (5 Z 3 2 R 5%

11 PR BRI (5 e 2

3
B
T“l

(Z) 2REEE
RN EE LGt a] R e e
PRt~ BREEFIEL - BRI B
PR B P2 A i 285 ~ PDRHIE BE A% S5 A
#R0E > AR B R R AR = A A A -
BRI B R IR U E
P& i e g B R T ~ PIRe Ry L B A
BT - 2K EE WS URE S
Iz IR Z — - e 3R
P RsE ) o ~ R EN A R b o ERER
7 B 22 KR Y e AN 5 Tl 2R
et iR IR e - AN EEER
el By~ B ORFF I BN B B R AT
HIFIHRERVE I > 0 HAESEE S KR
fPRfF T IAF > ARTE ~ PRI



(=) 2XREMAE

ORI G RL i t o] LR A 2 2 8%
& S L e E RS - B
DIt sl SRR MR E YIRS - 0k
el Y I 2 A (b > TR R T B RS
& BRI RESZ 2RI
FARIE M « TEB G2 » ZoRIERE
IVEIEIN VBN oo RPNk
i ] DL R AR ~ K7 e A
SFIEA S ERER] -

RE R E L EE AT ZE
o HEHEEE P fIaE5%EE
BRESIW A B 52 PR BRI R Jk
W HI 22 R I 7R 2 B 2 Ay Rk R 3% i
REBLES - 280 > BEE R ry R En
I 2RI IE TR A3EE B
T HATHTMUE LR o H AT R
2RO R 2R Y B S K B 2 1
FHY (Keysight) ~ % % 52 K. 2% (Rohde &
Schwarz) ~ ZZ17A1 (Anritsu) ~ S5[E 02

a8 (NI) B K 5EFHE (Tektronix) 55 > $2ff
R R A B MR« B0k
KGR TR ~ (BB A - RES
B SO RS A T R
7Y 5G 1TEhi(E ~ WENRERERES TS
HAYER -

= EERRRIES

BTSN FHR » HEETTMA
T BB N R RET B - R
BRI FH 25 T 07 05 08 b 88 B HL AR B (cavity)
oh B il P R Y R BT O 0 T R O
(Continuous Wave, CW) 55} 1 —F i
BEHENHREFENREIRES > 5
Hik 7 (pulse) & & » St RIZE H R iy
& o ILAMNA Ry YCH Y B L 5 5RAE SR
I8 (frequency domain) & L 2K /& — BF 5
[ BE AR RAF SR AV 4H & - 10 A R I (time
domain) AIlZ—& & 58— H FHFEEHY
HRTET (S 9% > ER R L (5 5 A Ay Sk B A IR

I(1) I(t-2T) Intensity
A A A 1 A ﬂ vs. time
W,

3T 2T ol 0 T 2T 3T

Bl JCERERELTR (BRIKESES ) [4]

B4 et
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e —

$ — H

%

B G TR ARSI - IR IEE SORE Ry et
E5T (comb laser) ° [&] 1 & EHMUAE R I
FHPRER - Hd 1) ARREGERE T
REARE AR -

SRR R BRAT Ry 4018 2 B ow 0 A
FAEA IR < [ S B A FE AR
B BB EESR £, KRR - NS
n ARCARHIIR A 2 R AR B 5
BIf, = n X fio, o 2RI S S HARIEAHT AT
B (medium) & A {5 (dispersion) I 52
SR RS T HVERA g FER
HIk 18y BB 4B AR R A BB > TR R E A AE
— (il R 2= AR fo > INEEATHHYSE R T E
IERfi=nXfup + 1o & frop M1 o B IETR
ER  B—OCHEVEERM G IR E - R
I IR IR B AV AE RAT B B Rl I
f# ¥4 (Fourier Transform, FT) & AH#E 215

~

1

« oyl

th o AR EALHY £, K2 fo TR AT AR
(angular frequency) FYEZ 2R F 8 » 43 Al
Ry 0y S 0,

B o i [ B SR R AR R E B = 0
2016 =5 [#E) 58 ple i B AR AR Bt
FEHENT frep B2 f, WA{IE 25 (parameter) $5
TEAE B B = PR 2 $ETHARAEAE (cesium
clock) B¢ & fifl & R £ & (hydrogen
maser) Wi #& (TE—H0F > BIR4ERD 107 ~ 1077
F AR A R FE GE JE (frequency stability)
IR 2 AR TAEHEE A - & 50
JEHRAE SR ALY 1 I & (B N (wavelength:
1100 nm~2200 nm) 5 [6] > F i 90 48
(beat note) 5775 f¥F IEE {5 57 B OE AR Ay o B
H i SEAT 158 (mode) 1 7 48 (frequency
difference) HY B AP RE bt A B L RFHIDE
FRAE SRAVAR A » R LS —

) -
nw+wg, 2nw+w,
N (\
N <2 ——®
R 2 (hw+w D
N (w+wg) N Beat note w,
v

B2 JeRMESAL LT R(w,, =2,

» 0,=27f,) [5]



FZRAG2E HI & SRR AR - -

SERET A R AR A B A2 F A &M
— {5 72 $H 85 B9 (frequency stabilized laser)
a4 B % 4 B 1 O ## (optical clock) fY
M g5 > By 3= B J. L. Hall B /5 B T. W.
Hansch [ {i7 22 fir L[5 2 B AV RR - I
JERE 2005 FHYEA H R PTELEE DI B AL
A B - H Al % 5807 1 (International
System of Units, SI) 1Y ) & % /& #£ 1967
AL 8 -133 [ - /Y ) B MR R R
JE Ry iZ R Bk RE Y W (IE B A A 45
AE PR [ B8 728 Fr ¥ e
BELTHY 9,192,631,770 {E A BRY 47 48 15 [
7] > B SAREE - ZRT 0 IR
(s > B2 35 F B (re-definition of the
second) [A| [ i £ 4T A AR [ER PR HRr L G e e
BFI0YET smekE 2 — o 0 E A R A
BIREAR o E RO T RIS
JE J55 EEER AT P FH B R0 32 v HE 4 4~5 {8
HEAR [8] > AEE R BN TR
R IR i — AR E 2o -
111 ' 8 BRI g 22 5 fofs AE 0y 5 VA B2
B CTANACZERK, -

(hyperfine structure)

g - fURsaE AR iR 3%
R By e AE b B i S 5 B w2 —
FEHE AR ERMNAE S - FEFEEZ

[ei] Y 2 AR (E B oy 02 ] DAL Y

EECZfX/V\_i (5F e @ M
VAR )ROSR PR R E

AlEH R AT ESR AR E# E 4UAE 136 THz ~
272 THz = X R FAM P @ B EARMTAY frep
Ry 500 MHz » 5[ AT EIFV A A = n x
frop? BIETEHEAES n =272 x 10° ~ 5.45
x 10° (3 : SER(RIEHV T 20 ) -
W —2R It A 2 A5 R Y 4H
&+ BIPR [EISFE A AR 1t A A AR
AT 742 0.5 GHz ~ 1 GHz ~ 1.5 GHz ~ 2
GHz--%5 500 MHz 58I WU SRS 5% -
B AR B IR IR B 7 — o T
#% (photodiode) [T [ 1 » HHIRF I8 | 7]
DA B 55 el P A i 7 5 S B LR
2 e R U 7% R T L R R A
BRI+ JELIR R R P B 5 2 Y T 8T S T
[F] Tk fey 87 4 8 i 17 BE B A B Ry B
KRB B Mt (Mlicrowave Frequency
Comb, MFC) » #5 %< [l [{§ 7 B J5 2 )
PR — 1 > ¢ AR ES AV IR E (cutoff
bandwidth) & JJt 7 i =5 HY £ B HOR SRR
EFR - FEER b RS SRER B Y
ARG SR A ST R AT ER A Y
* TR F LAY R MR A R B
GERMGLE o« B LR - BTR
{EAE Y B A AR T 5 | BRSO A

B4 et
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il (phase noise) » A LLBR BB ARZRfE Y
Feffa [91[10] B2 S8R MEE (high-linearity)
At —fikES (photodiode)[11][12] °

FH 7S B B == 0 E ST T i HE YR =
K IhF AN & 52 B Finisar 2% 5] Fr AL E
ff) XPDV3120R & XPDV412xR 7 X
A R I fREE (waveguide-integrated
photodiodes) HY & A {5 {4 (% & : 1480
mm~1620 nm ; 2 10 mW) - H
B Ot A G # A O B RE B R A S MUY
Sl - EFaF K WIER
PR B B P Ryt EE T - H
th XPDV3120R 1y T {F i [& £ DC ] 75
GHz » BB = 2020 F 5 TR LA
T EEIR T BRIV EEEE (proof of
concept, POC) ; 55 — X XPDV4121R ?

Aften 10 dB PNO' Fast
reamp: Off

1 Spectrum

Scale/DIv 10 dB Ref Level 0.00 dBm

Video BW 3.0 MHz

2023 Mg A > HT/E#HIE =] LUEF] 100
GHz -

A EmER A R — ROt —ARES 0 Ot
AR 4K RO B RS S B0R7 AR B 1Y i H
A LA B AREE AT e THIZE - WE 3
Fir o Al LB B S AHAIE 5SS - B
WIHHA Fy 50 GHz WY TR AR/ MER] 2 -37
dBm 7545 > Bl A N — A
Rt EEGAE PR Ne/ D E
F]-10 dBm /45« [LA) - A LR E
APk B BRERIFIVHRE S
MriEgda FIR A E] 50 GHz » ek BT
EARER(ESRAVARIL - 1 ELAREE A R (E
i FH B 225 9758 8 J (S, EE (signal to
noise ratio, S/N) » FEARMEAT A S0y 3 56—
BB B = E B TURE A B YRR 28

a Fraguency v

Center Frequency
25.005000000 GHz

Avg Type: Log-Power | |
Trig: Free Run L=

Start Freq
10.000000 MHz

1| Stop Freq

‘ 50.000000000 GHz

| AuToTUNE

CF Step
4.993000000 GHz

Auto
Man

Freq Offset
OHz

Span 49.99 GHz] X Axis Scale
Sweep 167 ms (1001 pts) tﬁ?
P

v ]
waa) [ 9] # "« |Signal Track

B3 DASEEDITERERS RIS BBt EEIRIR OVHUK SAZR DR



(BHLRIE ) AT BkEERr & SRR E TR
HAMHIE SRR > SRR PR AR HY
ZEEE b = WEARE
BIAGE S g E LR - Hariim Bt
AT S = B S TR I & 2K

— R A BAURZ A B O AT FE A
FERMAVEARF - B 50 GHz & H1{A ifi
= o KE T EmEY AT A 1.0 Hz /2
o ME L HEHEE A 2.0 x 107 EE
=R SH ARG EEERT
{710 &% ~ 100 {5 » REAE —(EAr Ay EE
7 o ASCHIE G SR P E M2 S 2
ot A A PR R AT Ry > H T /R GEE A
TR T A SRR AR E B & 4155 B
RSHFPRRATHIKAE > FER B

SASREHIZR E5IERE) 23

B AT 15 51 B TRUR AR R P B I A
A 2GS - JRE ARG = O
A ] LUAESYORE B B 153 ARy — {18 561 2 M
TE - FAt > iRIBLOLSEN & RDEAEE
SRAYALER - FRMaeat i AE B Ry SR 2R 1
SE B DA% B0RE SR AR R 28 SR S i [
P 5 157 £ {4 (Device under test, DUT) 5k
TR0 WIE 4 s (BRF XPDV3120R
H NG )

SEHRM (L2 A A R 1 B
© 0 BE B e
[ laser driver ] Jz g YE48 2 5 ( mode-
locked fiber laser ] ) 407 M HH % & BCES
(synthesizer) 2275 £ G (Wl FHRAELE - IR
B E S SR 2 T B E (S

[ frequency controller ]

INEMAER
(9kHz-1GHz)
AR o m—

(DC"'MHZ) !___:. 7]
. A ey

R AR
(40~60GHz)

YER A o2 ﬁﬁ%ﬁ%% (50~75GHz) 4
'\n:n R .
EBAR
é | (50~70 GHz)
S STER — ,
(MHM2010) | e

B4 HORIRERITERIBIAZRIB(40 ~ 80 GHz)

B4 et
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5t (BURARERNR ) » HIRARZRTE 40 GHz
DL HYEEAS 97 98 [E 82 55 (-30 dBm ~ -40
dBm) - (Rt F5 7% 38 ) R UK 28 (power
amplifier) [ 35 5% &0 [B N HYE 57585 © DA
FARAIRCRE AR TS DUT iy —iteis i
SRRz e (mixer) RIAT{SHIFAAR{E SR - FO0H
AN %5 SR F 2K AE (B 3RS R 25 (low pass filter,
LPF) KRR g2 T 2 e S9HY (5 5758
J& (-10 dBm) - 1% H 5 E ARG el
R} o H i 42 288 P (o A B 28 R 2 iy
T{F#iE & DC~15 MHz - KL R
HIPREAE AT AT 5% 2 4E 10 MHz » A] i
A R AR A B i HE R R B SR B EE 4R
FRARAEERY, - — A HYAHERET RS & o] DA
EHIF]_Fyk 10 MHz (945 58 > 1 B3R
FEMTRE T LS 0.0001 Hz » {F 40 GHz ~

80 GHz i [ NI (F ol SRR B B v DAA A
FERTTIRCIE [13] -

Z A 80 GHz DL F Ay #iE > A &
XPDV3120R i) #f # % JE (frequency
response) R & DAFE (/& 40 (F 1 LE Y
B E 9% - AL {E A XPDV4121R HY
R HAEE MR EAE 5 Frs o B
T ESE— IR RSB EE (S
5% 5 P M 59 I AH B > P B E R DUT

(REH=47H 80 GHz DL Ay E5kEE
78 0 AR AR AR BE
W ARG SR A RcEs i — B AHES ) R
S HEAASEE TR - BEPRBUKES -
JER R g B L4 g BT Al 80 GHz DL AR
BEFTER B ROR e R[] > 02 A
(waveguide) - #1[& 6 Fro~ » HAYZ &%

B5EE
':“.'":I 2| [sammzn=
.6 I..o I.I° I.r!—. I‘ (MHMZO].O)

R AR
(9kHz-1GHz)

HRER(DC15MH) @

B5 MURIEEREEIPIAZE(80 GHz ~ 100 GHz)



PR SRR G IRAE A BT &SR DR
R (loss) KA ERIGITHIAGER - A
ZRAe H AT E RIS 100 GHz HY (YU 4

ZSELA

B6 RSAIBRRIBERS (IDRPREE

EYSEEESCT Sl

ES

RIS r4a EHF 0R SHES AP THIAH R
JEE FH DA R (B8 5 iy ] B SR A 2 B i = o]
SEHIOR IR AR BT > AERZEIINK
BT fE Ay B a1 R B W58 73
TR [F B R 5 2 (solution) » JEAEAT
Fffa R AT H #Y & R &M — A AR S

NS R & =t - ) = SR b Y
REH B RV M IR 2 B ED AR
HYLAFHIE A o & LA &8 S BB
& Pt EHYIORE SRt 2L A BROCARAR
— IR 2 1 b EL RSN Y R R AR
FIRK > AR OB AR & MY 55—
BERE - [E] I 2 00 B AR RUN AR R E T Bl es
AT A TR B PRIEE: © 4F 2023 2 N4
M E i TR G & & R &
(40 GHz ~ 80 GHz) » Ji* 2024 F144EHIE
BB B OHIRE 1= 2 100 GHz » [y %
% HAREZhH 5G T8 S et |
R THEIETF -

N BENR

1. Extremely high frequency » 2024 -
Wikipedia » H{H https://en.wikipedia.
org/ wiki/Extremely high frequency
(113/7/20)

2. FifE - 112 > FHESHESRES =2
KB 2 T E R IR E M - CTIMES »
HY H https://www.ctimes.com.tw/
DispArt/tw/Z /2309191804 X V.
shtml (113/7/22)

3. BLERS - 111 R AR R 2R
W EE#EE » iPCB » H{Hhttps://www.ipcb.
tw/news/685.html (113/7/23)
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H TR ar DK B8 & 48 S8 e e
AR - ABBERCEE A - SRR
A BRI E IR ETbE 2 & - R M S R
ERBRAL - TS [#E  F 5 808 1E H B
PEETSEE A MR EE TR R AT
F-BEHFEHTE - 2EFEFEEMR
B2 110 4/ (FEIT 1911-2020 42) |
FHY 1.6 °C » HAT 504 2 EIZEEEA[1] -
AR RAEEEZIRE - BRI IRE
R E RN S AR E
H o (R - BRI TEN AR R B2
FEBLE A DUR SR fig B B ol 7 A
SOR R E A R
By PR 2 B ROR B 7 > 2016 4F 11
H (ERWE) £30 WET T
REJT ~ INRAE IR 7 Rk D ¥ R Mg 5
IHESS R SRR EEE, - ' (58
RipE ) LARGERK 2015 Tl e Z i &

[l

RRIEENR

RELE /HAFIEEXINES

Bk A M 5% I H A (UN SDGs) > A Bhit
FEBEERES DERAUTE) > B R E R AR
HEI > MEAEIR T [2]

BEAh - BREEE RS R =R AR E
FEME, CMEREZER)  RERE N
[F) 106 FHEETHHHLE " R AER
B TEN A SH ) ¢ 107 FEE 16 {EETE
SEENTEE T BIR R R TE T %
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ARG BV RETEN T AR R
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(1) R fEfTE(climate action) : fRIEZR
BB BRIk &% o/ 1
o SR IR T 222 S [ B B T B =
HIERE (55 -

224 N S

mitigation) : AJET-FEIEHE LB/
i = SRS EE 2 g D -

(3) Ffe8E R (climate change
adaptation) : Fy[o] JEE L ok FHIARY
SRR E S FE B 2 - T
A RE T E RSO AT

(4) SR E R (climate risk) © FZBRAESS
&~ REEREEEZEMEEIE
PR SR 1 T 1 e TS -
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(—) CNS 140907 #3

1. #E © CNS 140907 F i E {7
QA - dEm ELR - R R M E A
far - Bl 7 ~ Wi~ BRE - =3
AL~ SRR~ EREFT - B
BRETREFT o BLAh - A S TR
EFFETTSE ~ FFES 28R &=
THZ SR S e A -

2. I FfEEE © AR R | AR o

3. HEBERESR  AERER41 ST E H
s MOEFE 0 DU NRE A% S TH B SR Mg
BB IS R -

(1) FfH#EEE JJ(adaptive capacity) @ %
o MR N R EM ARG
BBEEE - AR EREER
RZABETT »

Q) FEMEEHEH (adaptive
management) * [AE AN EE 14 e 22
g EME -~ 't REER
EELRIE 2 AR

(3) A58 %E (climate change) © FF4HHL
R - EE BT F 2 &
[ Z SRR -

(4) &% (impact) : ¥ H AR AFHZ

a7~
(5) U (risk) © AHEE PEZSEURE

4. JFAI e E Z R AN IRE K S
B I R ESE EF 10875k
HIHZHME - TERANFEAUEE
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fle 2 B A B 22 248 (5] - CNS 14001 -
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2) AR ARSI R TE 2 R E R
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FARAEAG AR PR L DT AR N R
Bl 57 ok ~ F8 70 ~ k&R S i i 55
=8 > TERES LEHZEEZ R
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2. BS EN 12778:2002 Cookware —pressure
cooker for domestic use.

3. BS EN 12983-1:2000 Cookware —
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stove, cooker or hob.
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