Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.5.530
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 5 pp. 530-536, 2021

AR 2 BE 758 AL So|HAENE HEA

oM A
SIEAHE REAHA ZERSS}

Performance Measurement of The Hybrid Sheet with Dual Function
of Electromagnetic-Shielding and Heat-Dissipating
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Abstract This paper presents the performance measurement results of a hybrid sheet with both shielding
and heat dissipation functions developed by laminating copper mesh sheets and natural graphite sheets,
which are used widely as electromagnetic shielding and heat-dissipating materials in electronic devices,
without a pressure-sensitive adhesive (PSA). The results were compared by measuring the vertical and
horizontal thermal conductivity with two other products to confirm the heat dissipation performance. A
radiation emission test confirmed the electromagnetic shielding performance using a 3m electromagnetic
anechoic chamber according to the CISPR 11 standard. In the case of vertical thermal conductivity, the
proposed hybrid sheet was approximately 8.63 times higher than that of an aluminum sheet with heat
dissipation coating and 18.7 times higher than that of a copper sheet laminated with artificial graphite
with PSA. The proposed hybrid sheet was approximately 0.64 times that of the sheet, and approximately
1.76 times that of the heat-dissipated aluminum sheet in case of horizontal thermal conductivity.
Measurements after applying each sheet in the same heat source revealed the proposed hybrid sheet to
have the best heat dissipation performance. The radiation emission test showed that significantly

radiation noise had been removed.
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Fig. 1. The proposed hybrid sheet fabrication process
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Fig. 2. Cross section and enlarged photos of the
hybrid sheet
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Fig. 3. Mechanism of electromagnetic shielding and
heat dissipation function
(a) Electromagnetic reflection and absorption
(b) Heat transfer
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Table 3. Horizontal thermal conductivity

103] H]—E‘. =7 o]- o]i% 55°C Ao AESS B measurement results
o]—OI] B _‘?‘__‘_]oﬂ ]_HOH ‘?—:‘}J\HQ% % —i—@é]—‘ﬂ\:]—l cu Sh,e?t. with Heat dissipation | Proposed Hybrid
Shot Armﬁqal coated AL Sheet Sheet
number Graphite (W/mk) (W/mk)
Table 1. Specifications of sheet thickness - é\;;/r?;; T o0
. e 2 400.729 144.357 254.532
CU Sheet with Heat dissipation R
o Proposed Hybrid 3 399.194 145.150 255.789
Am.hclal coated AL Sheet(mm) y 298.973 145,759 256,072
Craphiielmm) Sheertmm) 5 400.037 145‘708 256'879
0.061 0.053 0.099 6 396.896 144.952 256.242
7 400.117 146.489 255.391
8 399.598 144.594 256.180
Table 2.= 222 dATEE =43 Azlo]d Table 9 297222 1?293 252298
= e 10 00.02. 145.220 256.653
3.2 3 dAxEE ST Aol Table 4.9
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2400 | _399.005
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Table 2. Vertical thermal conductivity measurement § 300
256.022
results E 250
cu Sh‘e.et‘ with Heat dissipation | Proposed Hybrid T 200
Shot Artificial £
number Graphite coated AL Sheet Sheet = 145.301
(W/mk) (W/mk) £ 150
(W/mk) =
1 0.429 0.939 8.085 S 100
2 0.431 0.940 8.061 N
3 0.436 0.940 8.115 2%
4 0.436 0.942 8.152 0
5 0.432 0.941 8.097 CU Sheet with Heat dissipation Proposed
6 0.433 0.942 8.169 Artificial Graphite coated AL Sheet Hybrid Sheet
; 821 ggﬁ Zﬁg Fig. 5. Horizontal thermal conductivity measurement
5 0.435 0.045 8181 average value comparison graph
10 0.439 0.946 8.175
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Fig. 4. Vertical thermal conductivity measurement
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Table 4. Temperature measurement results

CU Sheet with Heat dissipation
Artificial Graphite(C)| coated AL Sheet(T)

Proposed Hybrid
Sheet(C)

40.7 44.8 39.7
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Fig. 6. Electromagnetic emission test
(a) DUT without hybrid sheet (b) DUT with hybrid
sheet (c) Testing environment

Table 5. Radiated Emission value of CISPR 11 standard

Frequency(MHz) Level(d V/m)
30.00 ~ 230.00 50
230.00 ~ 1 000.00 57

Table 6. Specifications of 3m Semi Anechoic Chamber

Size(WxD x H) Frequency Load of Turn Table
9m X 7mx6m 30MHz~18GHz lton
80,
60
50 |
E
Sw ~ ‘
T 30 ‘ 5
n mu}w " ! JJ‘ iy el
1 g/\v”/ \/ \/ \ : L "
0 :
3 50 100 Frequencumiz S00 1000

(a)

-]
S

~
P=]

@
1=

[T}
==

dB(uv/m)

W =
S

20 IN} 4oy e W
Al WMNW

10 ‘

0 :
30 50 100 500 1000

Frequency(MHz)
(b)

Fig. 7. Electromagnetic emission test results
(a) Without hybrid sheet (b) With hybrid sheet
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