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Samsung — Principal Engineer (Former) Y.K. Kwak investor/Advisor

PwC Korea — Board Member (VP)

J.W. Park,Ph.DcT0

Metes (KOSDAGY= CEQ (Fomen S.H. Kang Investor/Advisor

Cosine Investment - CEO

James Lee Ccso
Samsung - Principal Engineer (Former)

J.K. Kwon, Ph.D investor/Advisor

J.Y.Leecoo Verdiani Inc. - CEO

N Melfas — General Manager (Former)

Y-H Kim, Ph.D R&D TIL

‘ K.D. Jeong Investor/Advisor
Changsung — R&D Team Leader (Former)

Gaon Chips Inc. - CEO

H.K. Joe Sales/NewBiz
T i e C.S. Seo Investor/Advisor
K.S. Joo, Ph.D FAE/Planning PIL STC Inc.- CEO

' Seoul National Univ., Seoul Semicon.
g~ o B.M. Ahn (MBA) investor/Advisor
(... ;\1 Y.M. Cho HR/Finance/Planning T/L '@ ( )
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J.W. Hwang Paste Expert Engineer S.W. Kang Sales VP

Orbotech — Sales Director/Engineer
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Adapted from : Dr. Magda Havas, Trent Univ.
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EU 5G Appeal - Scientists warn of potential serious health effects of 5G VAN

In an appeal to the European Union, more than 180 scientists and doctors from 36 countries
warn about the danger of 5G, which will lead to a massive increase in involuntary exposure
to electromagnetic radiation. The scientists urge the EU to follow Resolution 1815 of the
Council of Europe, asking for an independent task force to reassess the health effects.

“We, the undersigned scientists, recommend a moratorium on the roll-out of the fifth
generation, 5G, for telecommunication until potential hazards for human health and

the environment have been fully investigated by scientists independent from

industry. 5G will substantially increase exposure to radiofrequency electromagnetic
fields (RF-EMF) on top of the 2G, 3G, 4G, WiFi etc. for telecommunications already in J

place. RF-EMF has been proven to be harmful for humans and the environment.”

Link to the full-text PDF
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Go to the website
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(EMI Shielding) (EMI Absorption)
(30MHz~100GHz2) (100kHz~30MH2z)

Absorption Layer

Shielding Layer (By Sheet)

(By Spray Coating)
/ Shield-it® : Spray

Power Amplifier,

Wireless Charger, etc.
* Required technologies

NAND, SsD, RF (LTE, WiFi)

* Required technologies

-. Spray + compartment shielding - Lamination technology
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Shield-it® : LowF

-. High permeability magnetic material

A EEEH()
2HER, FEERSSINEF
SR (S5
(Hybrid : Shielding +

Ahcarntinn)

(100kHz~100GHz)

Two layers
(Shielding + Absorption)

/ / Shield-it® : Hybrid

Wide-band EMI shielding solution

Required technologies
-. Highly conductive solutions
-. High permeability material development

[ADAS sensor & connectivity]
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Shield-it® : Trench Fill

15t : Compartment shielding

* Connector part
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[adapted from : Qualcomm]
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— ‘shield-can’ —  ‘conformal coating’
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Board-level Metal Lid Shielding Package-level Conformal Shielding
Application RFMD Transmit + Transreceiver module
Shielding Shield-can - Conformal coating

2 2
Board Area 30Tmm 42% smaller 175mm
Total Height 1.8mm % thinner <1.2mm
Material Cost $0.2USD ZTower $0.07 USD

Source : T. Kawamura, Package Trends for Mobile Device : On-package EMI Shield At CTEA Symposium, TEL NEXX, Inc., Feb-10,
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/ World 15t approved for mass production for
semiconductor packages
Shield-it* s ;
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Multiple layers of thin flake-like particles block Semiconductor package
every path of electromagnetic waves

*Patented Technology : ingredients, composition and filler shapes
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» FEXRIHEMRAEL: SBIEEF, #a5, i35, wR, 98 fiiSF
> EIHERERE : 8um, Ll :7 ~ 9um, I\ : 7 ~ 9um
> EAPEER : 3x10-5Q-cm, §EHFH : 40mQ
> LER/MEEELH] : 70~100%

Tt B B 283 L BEL 22 (Q- cm)

(°C/min.) (Z= M) (L) (Ul )

e s HEH(Q)

NES-F3-series | EMI Paste + #%&5f (1:0.5) | 190/30 8.88um 8.53um 7.03um 3x107°Q-cm

SR PEREIEE (RIIMRER)

SEM HV: 10.0 kv WD: 8.86 mm | MIRA3 TESCANE  SEM HV: 10.0 kV WD: 8.79 mm | | MIRA3 TESCANE  SEM HV: 10.0 kV WD: 8.72 mm | | MIRA3 TESCAN

kit View field: 1.85 mm Det: BSE 500 ym View field: 1.85 mm Det: BSE 500 pm View field: 1.85 mm Det: BSE 500 pm
SEM MAG: 150 x  Date(m/dly): 02/02/16 SEM MAG: 150 x  Date(m/dly): 02/02/16

WA e
38 5 e

SEM MAG: 150 x  Date(m/dly): 02/02/16
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SPL No. Re&(s(’;;mce SPL No. Re&(sé;mce SPL No. Resistance

85°C 85% RH, Ohr

Resistance Resistance Resistance
SPL No. SPL No. SPL No.
(%)) Q) Q)

1-1 0.044 2-1 0.048 3-1 0.045
1-2 0.043 2-2 0.044 3-2 0.044
1-3 0.043 2-3 0.046 3-3 0.044
1-4 0.046 2-4 0.042 3-4 0.046
1-5 0.046 2-5 0.046 3-5 0.043
1-6 0.045 2-6 0.046 3-6 0.045
1-7 0.045 2-7 0.044 3-7 0.047
1-8 0.043 2-8 0.044 3-8 0.043

85°C 85% RH, 196hrs
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Shield effectiveness (dB)

50
40

30

****** Shield effectiveness of |
777777 5 um-thick film _

—— 10 um-thick film
—— 20 um-thick film

0.

0 5.0x10°

1.0x10°

Frequency (Hz)

© MEAE: Agilent E5062A (ASTM 4935 standard)

1.5x10°
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® Procedure : Flow Rate and Filtration Test for 24h Spraying Process

12 | §
\+ Flow rate ] ]
10 | 4
5 W
=
(1]
S—
% 6l i
et
3 4t :
°
L.
2 .
0 | I U N BN T S R U SIS ST S |
SEMHV:10.0kV |  WD:821mm MIRA3 TESCAN  SEM HV: 10.0 kv WD: 9.59 mm i | | MIRA3 TESCAN ¢ 2 4 6 5 10 12 U4 6 % 0 2 N
SEM MAG: 33x Det: BSE SEM MAG: 37 x Det: BSE Elapsted time (hrS)

Ntrium Inc. Ntrium Inc.

® Result : Passed
= Flow rate : 8.7~9.7 (spec. 7 ~ 11)

= Filtration : No Issue for Mass production
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(EMI Shielding) (EMI Absorption) (Hybrid : Shielding + Absorption)
(30MHz~100GHz) (100kHz~30MHz) (100kHz~100GHz)

Absorption Layer Two layers
Shielding Layer (By Sheet) (Shielding + Absorption)

(By Spray Coating) v

»

Power Ampilifier,
Wireless Charger, etc.

NAND, SSD, RF (LTE, WiFi)

Wide-band EMI shielding solution

= Required technologies * Required technologies * Required technologies
-. Spray + compartment shielding -. High permeability magnetic material -. Highly conductive solutions
-. Lamination technology -. High permeability material development
o) el B -
§ ‘ T e
I I BVAGO
1 S | AFEM-8055
TOSHIBA ‘ KA1633
KR234

S31410AB

[NAND, SSD] = [ADAS sensor & connectivity]
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« BEDBIUER : (RG]l 69{ZRMB, SR 228{ZRMB

- 2018FFHEFE: 1M28, BEFVFSHHE 70, - BEFIEBIFESMHHNE : 141 - FSAEERMN: 551 0.23RMB, {[&57 0.35RMB

= JEHABRHIS : SETREINREIEE > H8RXF14{2*149* 0.35RMB *40% BY, m=i%
SEEEEN/927{ZRMB, FiiEZEH40%LA E

= - BSAREEES SBZAE14(2*704*0.23RMB*20% BIBISEIN46{ZRMBREERR,

HZER30%LAE
(o]
II ]—.—79 mmmmm . Components Frequ/ency Ntrium solution  Supplier
) ';') ‘ ‘o . ,’ \\ Ag paste
_______ 3 5 Power amplification modules R 200~400KHZ'~ W Skyworks
. . " “\ Ag paste
B 3 | Audio amplifiers ! 240~499KHz W
I \
2 4 Power management IC { 0.8~1.35MHz :
1 1
\ [ Magnetic Tape |
D 1 Battery charger ‘\ 1.5MHz /I
\\ ,’ Ag paste
4 1 | NFC controller Mo 34MHz . NXP
~ -
5 1 Flash storage 52MHz Toshiba
D 2 | Wireless charging module 0.2~100MHz Broadcom
8 2 | 4x4 MIMO duplexer 876.5MHz r‘l § !"1‘
7 1 GPS low-noise amplifiers 1559~1606MHz I I
1 2 RF transceiver 1922.4 ~ 1977.6MHz I I
A 1 | Wifi/Bluetooth SoC 2400 - 2483.5MHz
C 1 |AP 1590MHz, 2500MHz I I SK Hynix
9 1 | RF switch 20MHz~6GHz

<iphone XS teardown, from : ifixit.com>
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Technical Support  Contact Us

Adhesive Technologies Products Services Industries Insights Search fc

Component Level Electromagnetic

Interference (EMI) Shielding Solutions

Reliable shielding and adhesion performance in
stressful electronic conditions and environments

Henkel's specialized materials, designed to be applied at the package level, have optimal
properties and characteristics that provide reliable shielding and adhesion performance in

stressful electronic conditions and environments.

Our compartmental shielding materials portfolio showcases adaptable designs for internal
component-to-component shielding with in-package partition, while our conformal shielding
materials provide for external package-to-package shielding with an outer coating layer.

Henkel's flexible material formulations not only mean more reliability and greater functionality,
but ensure innovations that deliver more scalable processes, higher production throughput
(UPH) and a lower cost of implementation for EMI shielding solutions.

SDS / TDS Distributors ¥ OEM Compliance ¥ Resources~ About Us

MG Chemicals offers a range of conductive paints for EMI/RFI shielding and related applications.

- Acrylic is the most common. It is widely used on electronic enclosures, satellite dishes, and board
level applications. It is easy to apply, durable, and adheres well to many surfaces

+ Water Based Urethane is the only choice in architectural applications because of its low VOC
content. It is non-flammable, has no noxious vapors, and is not a dangerous good by air.

+ Epoxy is used when extreme durability is needed. It offers mar and scratch resistance, very strong
adhesion, extreme abrasion resistance, impact resistance, and strong chemical resistance.

Sedoct Poadhct amidly m'us

Matoriads o

m INSIGHT Product R&D example cases News Company Info | @ LANGUAGE

The coating is cured at 150 deg.C / 60 minutes and has a high shielding effect more than 50 dB with a
film thickness of 10 um or less. Also, by optimizing spray onditions, it is possible to form a very uniform
coating on both the top and side surfaces.

It has a work life of 24 hours or more and excellent workability even without utilizing a stirring device.
In addition, customization is possible to accommodate various types of spray equipment and applicatio
conditions. Please contact us to consult with you and to provide samples designed for your application.
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- HBEnFEESEASEHE - £ 410(ZRMB(" 18)
- HFADAS, BalESWSE, SeHiIngKFEE, HiniREIESEd X

(+ZEx) r . — — _.ﬂI_U:I,O,N)
7500 FEAT | oF | ouE | oo | TSN

A —

| 1,937 | 1,981 2359 | 36 |
-

00

900 1 £FE% 776 793 | 993 46

- . Semieme | 520 539 6s7 | 40 |
| EBEmmE | 228 | 238 302 49 |

€300 _. | £ | 1,742 | 1,802 | 2,314 5.1 ‘

6000 1 ' it | 5203 | 5353 | 6625 | 4.4

2016F 2017F 2018F  2019F

« SpiBirthin (B5EEFRT RBhhin)

- EEEFHEESS: 300{ZRMB * 30% = 90{ZRMB

- ISEREESH - 1124 * 1,0004 /K * 0.6RMB * 50% = 300{ZRMB

- SEREINS : 1124 * 100 housings * 2.9RMB * 30% = 870{ZRMB

> EixBirhint B RIEEI20%0T, FRMHEG/I94(CRMB, FliH29{ZRMB

- SRIEERN FutFiEEH30~40% £R)
: 2905RMB(" 19) > 2,9005RMB( ‘20) > 8,7305RMB( '21) > 3.5(Z
RMB(" 22) > 8.7{ZRMB( '23)
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- BE7 : 8F918{ZRMBE7. E5emPEMHIZAIE. 2905RMB( 19), 5,820/5RMB('205F)
- BHIREE : EF46{ZRMBMIZ. B R EMIFIAILE. 1,160 5RMB( 19), 5,8205RMB(' 204)
- PURIRER : £BkE&52935(ZRMBM7. IEF{THREMHAILE. 5805RMB(" 19), 1.2{ZRMB('205F)

- SHEEE | 2REFHIZIRLAN5ZRMB.ESERFEMIZIAIE 58075RMB(" 19), 2,30073
RMB('" 20%F)

= KpEEX - SEE/MaY B, HFEmIRE AN
= g 5Vin smart&{Ed. 5Back cover film&{EHiTXIBBEFIREEMEE
= EHRA : [STEARE, ITRIEIN - REHitERE
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» ERiERENATR EHEE (' 21, 58) > HAL#HESPACLET
o BIEIFEESDLFheEERNRET), HEiERENRIT

(B8{3z : H7cRMB)

20194F 20204 20214
[ -4 EFIER
s HO it s H0O it s HO it
PR A L 25 185 106 291 1,047 1,862 2,909 2,618 6,110 8,728
ThaERRIZH 1,673 140 . 3,352 | 3,491 320 8,408 8,728 4,073 7,564 11,637
SHMRF 406 355 70 425 401 93 495 431 122 553
Roll to Roll Press - 320 524 844 465 640 1,106 582 873 1,455
Hifth 1,551 3,677 -1 3,677 | 4,189 - 4,189 4,364 - 4,364
ait 3,655 | 4,677 4051 8728 | 6,424 11,003 17,427 | 12,068 14,669 | 26,737
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