2018 124 18ZV9800-01-9361P

10

A7 FELEAME &

Operation of Joint Use Center

for Research Infrastructures

= o
et HAS AL H
Electronics and Telecommunications
Research Institute



ofell &3,

=]
U

Els

Oo]:

o}
7%, HW

4

o
T
gl

Ll

fud

2l

s

=
o

-

H| &4 FAet ITTA7IHe +&

A

9

L
—

3, 719 Life Cycle
1719l

9

kil

Pl A ITEA7]g0] Atoldr] 9

=9 7e7del

[e)

| AREAN7EL T 24, A5 9, dUA

B8} w2
271%

5

alg
T

3
o

il

To
op

ia
q
ﬂ

~

_]

A
Tl

P AzdATE

u
-

981 w|

L —

) .

Zuter
A7} AFE2 T

o

qA ¢
A 5717} o]

‘geieoltt,

tof we WgoZ oF

H]s

o

|

o

i

==
T

i 7]

=

27 AR =7} AAYe]

1

9
yi

Ade WRAHOR WS Fa

13, 7&AAEE AR

AAgo g FyH o R wlg F83F dcto|t)
ETRI= AR FAIEoke] H/WAlA S/W, F-ZFolA Al 2®H71A] 9

A
L4

“I

)
T

H

7€ 3

to AA =2 A

3

o, sl T&7]H o

I e

s}

H At

ol

JJjo
oy

o

Itk WebA ETRIZF @4 B

0

ol
il

k71 St Al

S|

=
o

7}

,4o] One-Stopl& A&

3}
s 1

R

)

oy

ol

o

o

]

5

| g

e

2N o)

2 meR FAz

287F A

3}
=

2 59

fe13
=

59 o

]

=
-y

[e)

Wb AA=HA A
Al =7F A T o

oo
yl

]
—_

N

2018 124



il

=

A

O] “
AT A )
DR

-
| .

TrHE LA
= A
Az A 2

. ¥

ol g

20184 124

R

H

R

B!



O ETRI= AR FAEFS] H/WolA S/W, F-FollA Al='l7bx] o] HAd 7s/d 33
A en, s FarIdel et AA e AEI iz

ALLE ¥ & Yt BT Hoke] AR UYL BRI} U

1y
g
>

O 53, MF27149 71&AT H4o) 275 AGSPALL ko] vigo] Bas
of 27190 7bAE A%y o shtoln, FF71de]l Hadtn Qe 7=
98 T /1Y o] FEOE BEY & YEF ALY Bast YL

O metA AF AL Sl m 7
71 ofel avkef Awl, M| - <l
ARl=E Adste] ITEarlde] 71e 389 s A7 Ao

O (2999 9 W3l FR7} R&D ALAAE T4 - 471 TAHLE /MA3HA,
=092 B 7led a-E 283 7Y Ved2E A F= MdATEEA
ATg-S IEE ‘FAAY FTAVIY R&D A7|ASE FHE. (AHER&DFH AL
‘15.59)

M. A7ue 2 89

AE €9 A7 Be A7), AY, HENE 5)e



T2

V.

: 5471, A9 - 27571)

£ 32970 (AU

AR

: 7271)

9]

01037 (AW : 311, o

2]

- AEA

el

N
Hr

;OO

T

o

A

€]

CERUICCE S
- Waveguide

O EdA

o] &3t Ka-band AA3AtH 85 4

=
=

X-band

Sis

- Free-space ®2l& ©|&

20GHz Vector

=,

2] 3

BEEEEEEE

=
3

)

=i
=

3

il

Network Analyzer

WR28 Waveguide Calibration Kit

Sls

- Ka-band AAF2HAS =4S 9

v. 1A 2 Ao

:n
_Zrl

- AT BE A4 A Az AZL 9

s
o

- 378} IT A

Bl
N

K

ﬁo

243}
- AR 2 W) 7]



SUMMARY

I. Title

Operation of Joint Use Center for Research Infrastructures

IT. Research Objectives and Importance

O ETRI of the ICT sector: H/W on the S/W, from components to the system have
the ability to experience and advanced technology development, and for SMEs
world-class infrastructure to test techniques and test their expertise in a variety of
In the workforce.

O Thus, ETRI currently holds advanced testing facilities and research equipment,
production, learning, One-Stop site to be provided by implementing systematic

research to strengthen the status of national competitiveness in the

telecommunications industry can be expected.

II. Contents and Scope

O Operation of Joint Use Center for Research Infrastructures : Research

Infrastructures Support 200
O Establishment of Experiment required by user in Open Laboratory : over 1

O Purchase of frequently used Test Equipment : over 1

IV. Results

O Research Infrastructures Support : 432
- Test Equipment support : 329 (Inside Institute : 54, Outside Institute : 275)
- Experiment support : 103 (Inside Institute : 31, Outside Institute : 72)

O Establishment of Experiment required by user in Open Laboratory : 2



- Measurement of Electromagnetic Shielding Effectiveness using Ka-band
Waveguide

- Measurement of Permittivity and Permeability at X-band wusing Free-space
method

O Purchase of frequently used Test Equipment : 2
- 20GHz Vector Network Analyzer for measuring RF component characteristics
and shielding effectiveness of planar material.
- WR28 Waveguide Calibration Kit

V. Expected Outcomes and Recommendations

O Technical aspects
- Institute of Research Resources has built a foundation for the provision of
support services to SMEs, such as researchers and lay the foundation for
mutual cooperation between Industry, academia, and research institute.
- High utilization of the IT test environment and equipment for environmental
change through supporting information and communication technology, small

business development time and improve technology skills.

O Economical aspects
- Research Institute with the support of resource-intensive production technology
commercialization for the activation results.
- Internal and external organizations for the government and researchers to
improve your image and increase customer satisfaction.
- Publicness of research resources, enhance efficiency and research level.
- Improving growth opportunities by increasing sales through product

development and quality development.
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Al 2d QAAFL W o3 wHEY AEAY dF5E 7=

O WaveguideE ©]-83 Ka-band(26.5~40GHz) Ao H A5 =74

- HZ 5G BAl g AU &8s JPEHI 9o, FiF Y FRE AR
1 U+ 28GHz WY (26.5~289GHz)oll Wk Fut4 A ui7F sl A 2018\ 6€ &+
54,

-3 5o HAAy AH BEHE SAS= PHEEZE ASTM(American Society for
Testing and Materials) D4935-10°] 1o™, 30MHz~15GHz S35 tjgolA
Specimen Holder, VNA (Vector Network Analyzer) %<& ©]83}% Specimen
Holderol A&7} & wio] 4 AH(p)H AIR7F /IS do] 4 AH(p)e =
A% F offel 2ol MAtvt 2HH G A

P
SE(Shielding Effectiveness) = 1010g?1 (dB)
2

o] i, Specimen Holder &= #<Qlo] Ak EAH O 2 15GHz ool = FH 0] A
FEY, 54 7he F3E 10GHz7HA] 237k Aol 241 dHd. ot 2
e AAd 2 &5y SAHY Fe oA g HoeRs EUbestEE,

Waveguides 53 SA3= Al 35S 753

- Ka-band (26.5~40GHz, WR28) Waveguide Calibration Kits AF&3}™, VNAO] A
TRL(Thru, Reflect, Line) W4 S & 2 port Calibrations 33 F ZHH3t1A st
HH ABE WRS FHo 2= AYSI, VNA ¥ZE  PORTY A%
Waveguide to Coaxial Adapter Atelo] AHZ3F $ S-parameter(S21 or S12)5 =%
st Azbs 2 23E S1d F A=

\ R\

- 7 FAE ASTM 54 WY WaveguideE o] €3 4 WHO=E A 2719
sl MAtw z2d &35 £A3 A3 (VNA IF Bandwidth = 100Hz, Average
factor=>5)



2] ASTM Waveguide
TaF 1.5GHz 10GHz 26.5GHz 40GHz
A 21 SE 101.3dB 94.1dB 113.7dB 110.9dB
X 82 SE 77.5dB 69.7dB 80.8dB 74.0dB

— 1

—M_"_?':Z

I xpuaf AE %20t dB)

40 ASTM Ka-band Waveguide —

T (GHz)

(A& 1 : 57 70ume] Copper foil, A& 2 : F7] 50ume] ETRI 71T Al ZF3E)

-AE s 75 F JIH 3 9 ETRI ICTAANATIE 5ol AEHoz Alg A
k= Fold, ob7tAl FuelA sid A ARI2E Fdss J|He jle AR
FRIF o] &% Ka-bandollA 7HdE= B Q5o HAd} 2#H &3} FH {83t
A Ze&E F AL Fe=E 7

O Free-space & ©]&3% X-band F4&/FA& 54

- AREAE ol83 Y fHE/FAE SAHS S 1) X-band 82 ~ 124
GHz) Spot Focusing ¢HHIU, 2) VNA, 3) B4 §3& =4 S/W, 4) SAH3taA 3}
= EA& GEHY Atelo] 18 A7]7] 9% Sample Holder, 5) TRL 24§ 2:E o]
7} A2 Y v E, 6) GRL 2248 Metal Plate 502 A2=HS 53

- 25 (23.0+1.0°C , FE (400%5.0)% RH &7 slolA mAo] B¢ F thddt 4=
o sl NRW(Nicolson Ross Weir) Model &2 ©]&3le] =43 fH&/ x4 2
gk



Sample : Air

Measurement Model : NRW

Thickness : 2mm
Freq. (GHz) e e’ u’ u”
8.2 GHz 1.0011 0.0003 1.0008 0.0001
10.3 GHz 1.001 0 1.0009 0
12.4 GHz 1.0009 0.0003 1.0012 0
Sample : PTFE
Measurement Model : NRW (Fitting)
Thickness : 2mm

Sample Size : 150 x 150mm
Freq. (GHz) e’ e’ u u”’
8.2 GHz 2.0505 0.0017 0.9985 0.0143
10.3 GHz 2.0505 0.0017 0.9985 0.0143
12.4 GHz 2.0505 0.0017 0.9985 0.0143
Sample : Plexiglas
Measurement Model : NRW (Fitting)
Thickness : 1.8mm

Sample Size : 150 x 150mm
Freq. (GHz) e’ e’ u’ u”
8.2 GHz 2.7428 0.0439 0.9948 0.0197
10.3 GHz 2.7428 0.0439 0.9948 0.0197
12.4 GHz 2.7428 0.0439 0.9948 0.0197
Sample : Polyimide Film
Measurement Model : NRW (Fitting)
Thickness : 0.1lmm

Sample Size : 150 x 150mm
Freq. (GHz) e e’ u’ u”
8.2 GHz 3.4409 0.0783 1.0243 0.035
10.3 GHz 3.4409 0.0783 1.0243 0.035
12.4 GHz 3.4409 0.0783 1.0243 0.035




Sample : FGM-40

Measurement Model : NRW (Fitting)
Thickness : 1mm

Sample Size : 150 x 150mm
Freq. (GHz) e e’ u’ u”
8.2 GHz 25.5672 1.1847 2.1607 2.4465
10.3 GHz 25.5672 0.3562 1.5882 2.3645
12.4 GHz 25.5672 2.6621 1.5303 2.022
- A FE 5 T AGEYR, LGAA, ETRI ICTAAATIE 5ol Ad AdstA

L
on, &% 5G Fu¢ Y FRZ AZEHT = Ka-band(26.5~40GHz)l 41 ¢] GRL
Cl

WAL o] &3 AFITHYY FHE/FAE S AN2FoR ST F .



A 3d FFEE NET 22 A7FH 7Y

O RF #F9| Fy 54 3l Az AAdAH s S4= $12 20GHz Vector
Network Analyzer
- E4A4171 - 2018 4€¥ 30
- AP E  29-18-00957
- A ZAF : KEYSIGHT TECHNOLOGIES
- 2dv : E5071C
AFQ¥ 1 300kHz~20GHz, 4 Port, Time Domain Analysis, 3 years Warranty

S olg : AARAAYS, A&/ FAL, REEES] TS 39 54 24 3
5 508 ool AT AU A4S dov, AddE s A5 A4

O Ka-band H2t92# 45 545 $13F WR28 Waveguide Calibration Kit
- E4A4171 - 2018 6 22
- A E : 29-18-01676
- A|ZA} : FLANN MICROWAVE
- 249 . 22703-4576
- AFF : WG22(WR28) Waveguide Calibration Kit, Metrology Bronze, WR28 to
24mm(f) adapter Z3+

- o8 AAMAA YT, FAE/FAE S 5 7 F 107 oY AR Al
ARESRAL flom, AR FE3 AREE dF 9.



A3 dE

el 2 ek 3

J|

O F4&7|¢o] FWAANA Hxp F83 YAS 2A

el lojA A7l o

hs
=3

|

A

!

A
fad

|

ol

ald

=
—

A= AAANAM ITFA7IF9 71s/MEd

o] olejgol F1EHw

=4
o

H=
T

2}

H

0

o

o

o

X

—_
o

uw.o
jant
il

o

¢

_
1o

bo
L

A

O uw&tA ETRIZ}

22

ol
.

o

23

3|

=
s %

SR

H =

N
-
Hr
s
(o
K oF
i -
N
B 0
Np T
K Bl
~ o))
of H
=
N
= 0
U
B o
<
w Yo
Bl Ho

Hl =

- Q7N FEEE A A 4827 (2018-12-209 V1)

: 2757)
: 7271)

=
]

2
<2

: 5474,
314,

A
£ 1037 (9

£ 3297 (

%
AEAY

N
-

;OO

ol

el

o

0] 4% Ka-band(26.5~40GHz) # #}3}x} 5 4

=
=

- Waveguide

F X-band

3
pul

- Free-space "2l& ©|&

20GHz Vector

3+

3

) gEARe AARAA Y 2L 9

Network Analyzer
- Ka-band AA 92845 =4S 9

WR28 Waveguide Calibration Kit

s



	18ZV9800(공개용)
	책갈피
	OLE_LINK2



