ETRI 2023'9 5} A Z&HSH=LH 3| wWorkshop

5G 28 GHz MXtut =0 o|ct |2 M=ZE AH

2023. 08. 23.

OI a 2
O O
- £
K o e ml O & Nvs &
Lo Medium High High Very High nfrared Visible Ultraviolet
Frequ Frequency eqtl C\ F uency Light




ETRI

01. ®Xint M EZAE 7|8

02. 5G 28 GHz M|Z= = =%K|

03. 5G 28 GHz L| £ M| -=Z 1}

04. ZE



In Vitro exposure — Human and Animal Cells ) . .
In Vivo exposure — Free-Moving Animals

1a. Transverse ElectroMagnetic (TEM) Cell __1b. Radial Transiision Line (RTL) ] | b Rautial Transmission Line (RTL) | 2¢. Circalar Wave Guide |

In Vivo exposure — Restricted Animals

| i Wire Patch Cell

1d. Wave Guide — Far Field

| le. Wave Guide — Near Field |

| 25 Head Ouly

> %% fal'é'-l -> _..,.EII-I I-lxl. al HI.Q.

e

Human Investigations
[ 3 Occupational | _ 3h. Mubile Phone Use [ 3e. Personal Dase-Meters

ot MEE7|HE =
2 37|19 MXtLt=...

ETRIGS > QIZF (X| °fo > TICIR S HAF S8



e 0
Ko <0 B
o 100 K

of H H
flu om of

3
KO
Kl

_

- 2] g _

N R0 _

T o | om
| R I

9 ol | fm ou I

o _ _M W H R WNO

. B KO | ol ol i
| & "m — L ||__._A I_u_

G | 5 r K

LN & Ko e o o

o

kr

HITXIELUATH

www.etri.re

ETRI



® 3D culture M= &S

Culture medium Petri dish

e C

Cell layer

VS

SSHU M=o

-}

- O BN EZ29|

ETRIGS

- mmWave — B2 skin depth — C{5 20| m| &

AMEE 71HE o o[sHA|

Human tiksue stratified, Welle
differentated morphology

Nemdrane

with Barner Function
ure
m MNuCro=porous
"
L [ =

3D culture M| =

S0M S

2E0| 7tsd




AbLabah
'In_“l
Nk

43 / I’_ E .
& I" -
2s |l (== :

probe &

—- Bl ositioner
Exposure chamber s, RS P »
Blueprint TR

s TR

8

Al

Incubator + == chamber -> YN H

ETRIGISE

»



2. 5G 28 GHz M Z - =HA]

o HMAtel Z2|0|HI} MEZLZEX|

control S/W
/
LA AR
1= T
positioner Il i

ETRI NS 4



Left Water Right

co,

ETRIGISE 8



AtH 25 (dB)

50.7 53.7
50.7 53.9
51.1 53.0
51.2 53.1
51.2 52.5

Mol - XA M EF 28 GHz CW
signal generator

HZZ| . Anritsu MS2720T Spectrum Analyzer
9kHz ~ 32GHz

ETRIGISE 9



ETR

SIAXBAUATH
www.etri.re.kr

Rx probe

E 8
£
il
i g
—Y STROKE 5
g
%
>_
:L =
128 K-STROKE = 200 101
H-AXIS Y-AXIS
MABO-05-5 MABD-05-5
BALL SCREW 12-05 12-05
{mm) 200 200
MOTOR AC SERVO 100W{MIT) AC SERVO 100W{MIT)
immys) 250mmis 250mmis
(mm/s) 400mmis
{Kg) EL:
{mm}) D.02 | .02
LM GUIDE MR-15WHLI [ MR-15WHU
HGKOBMMA[ )

i

il
i
i
! "‘fiﬁl:ﬁjigf'p

il

Agilent 8722 ES VNA

10



2. 5G 28 GHz M| = L= =&

S S—

oA | HMHUE
[mm] [W/m?]
a0 Y gl
4-32
-32.5
-33
-33.5
-34 m 10.55 21>
0 D 236
40 -20 0 20 40 300 5.89 2.77
X [mm]
521@H:180mm Pin:1W
2
n) A°G
_ _ Nec _ probe
I:)rec - I:?n821 S= ! A% B

ETRIGISE 11



ETRIGISE 12



ETR

SIAXBAUATH
www.etri.re.kr

— o curz Relay g

ouT1 220V C

&

Genrtator with Attenuator

28GHz *° HMC985A T S
TX Antenna |« ot 10W Power ot Attenuator w ouT Generator
Amplifier Wet va
3
LTC5596
Probe N Detector  out
Yoo GHD
SoHHFHHI o Detector ‘]~;
PC
apc V[
LAN 5 Optic m LAN Board
F
OuT 1
- A
Filter daptor DAC  ourz
Board 75
Positioner |+ ”
oUT 4
Fy
Filter j&—— power
e
A A|AE SEC
L — ] —

13



V) Help(H)

F24H% DEm kP

38.0 ﬂ *
5 h .
d_37'5 -

S J
Qo
x |
= 37.0 ‘ N
36.5 ' ‘ | ' |
0 1000 2000 3000 4000 5000 6000

Time [s]

Temperature control

og

st Incubator® real-time feedback
ir-cooling Soll 2= |{%]...

!

=
A

ETRI NS

14



® 28 GHz = =0 o|st mE Al A Xl

A B
The number of 5G exposures The number of 5G exposures (24h/day)
> 0 1 2 3 4 5
0 3 5 L L L H P
Time (hour) )
-
1
Oh 4h 24h 48h =
7 = , g
& f_.‘~\_\ 7 le
g 3
S At PR T
o i al, ! ’
. e Ly =0
aall S s A
= i =2 i L
o |
) e | - A
e = = 5 B c
T = ; H&E FM
i ie , |
A s | iz A
K ‘ ¥ b [ ® i
koo > A v e CON S&aegs She—-
A I - S | 4 S b o
5G TS D B+ ; e
A & == tham | senm
] e ' 4 = e . =
i e ey -~
S him ~
g e o A el P el -
] ) — 5G "
P “:J'r_:t-;,,s_ S Y A=Y e ]
N e o g R il o

LB

MA XA 2 (Melanoderm™)

AH
| Sa| 2 B2 (MelanodermTM)0| A H 2} Mo golo|st Hel Qg
- B16F10 M|Z=0j|A TYRZ} TRP-12| §F X} &aiof go|st S7t =l

15

ETRI NS



od
ol
dm
N1 M._ .._w_”_
1 N K
= = = = m w ™
) ’ ol o ol
oF of ™
. o1 %
i0 B ©
80 oo K
ﬂ_n_ 8558 &l of or
a3 S L
-0 1+ . M H_.= *—E H__l
oy ! — ok H o
o , ,  Bg W
- s . KU OT 00 g
El — Mﬂ_ﬁ
al g = i Bl <
N B B osmx
1 -
T B Hhe ST g M %0
Ol = - oW o X
o | ¥ %35
o0 Kl R4 m__m K
H _— 0k =K
(QV/ N z . 3 Rd
9 H O N
O - o w m ow o om e © & %
5 N\l (E=N ‘@seaioul p|o} paz|[eWION) B T AN
sauaf olusbouejew JO [9A8] YNYW . . .
o ®
(gp)

16

HI UGB LUATEH
www.etri.re.kr

ETRI



® 5G 28 GHz M| Z= ==X X|Q| K|

® 28 GHz0{ o|¢t I

17

HITXIELUATH
ri.re.kr

www.et

ETRI








