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2 1125 MHz 24P ge2n 83 20 G (2-3 it +-BYE
%)

PIN Freq., MHz 7 19 32 42 47 59 72 82

125 2 1 1 1 3 1 1 1 2 1 1 1 1 1 1 1
250 1 2 3 2 1 2 2 2 1 2 2 2 5 2 2 3
375 5 5 9 3 2 3 10 4 5 10 3 4 2 4 3 2
500 11 6 8 7 11 20 3 " 15 13 5 20 4 10 5 4
625 3 8 2 5 7 17 4 6 4 18 8 17 3 16 11 8
750 10 14 23 25 10 23 8 18 6 23 4 27 6 19 8 23
875 7 24 7 6 26 24 9 26 21 16 15 25 16 18 17 28

The rank distribution of noise levels in the 500 frequencies of the 125 MHz frequency harmonic (left — RF current probe (bold value): right — magnetic field probe).
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32 p : A Modal-Analysis-Based Prediction Method for

Radiation Power in Differential Channels with

Discontinuity
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%2 P A new methodology to extract the ICEM-CE internal

activity block of a FPGA
i : Ghfiri"*, A. Durier", A. Boyer*”, S. Ben Dhia** ("IRT Saint-

Exupéry, Toulouse, France ; °CNRS, LAAS, Toulouse,
France ; *Univ. de Toulouse, INSA, Toulouse, France)
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42 p ¢ EMC Challenges for the Internet of Things
f’tﬁ : Kia Wiklundh, Peter Stenumgaard, (Swedish Defense

Research Agency (FOI), Sweden)
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Boo R o % SR AR AL N BRI BT
Wi-Fi ~ ZigBee ~ THREAD ~ EnOcean ~ SIGFOX - LoRa fr#
t? % F ¥ e ISMISDR £ ¢ 38 7 chm MEF o BI%A R o
o ARBEGERFT LI 67 BB HEHLMTY 2 o

ZigBee ¥_# >t IEEE 802.15.4 % - 2 3 FFid G5 2o
B AEE 4 ] s MR R T N A T R o IEEE
802.154 ¥ % 4 - A E MR FFL EEE > K iTE 24
GHz > # £ 43 & &7 "UhR i o 100 A & BN i fiedy @ 6
FBREFAAHIE R DG MirbTaEREAS Y Lk
B o 3 S8 B ZigBee #g7) 0 H ¢ 3 B4 ZigBee PRO v
ZigBee Remote Control (RFACE) - ZigBee/RFACE 4% ik 474 4<
PFiv~F L 20 %éﬁ'l“iffi% G Bhficz B ut B e se
PR - ERFORE Ty
(M2M)*# 2 10T fi&* ehi SMyrd|fo @ g B o 3T A 4
ZigBee ¥ & 173 1 e 3.0 %% > i F %‘r b E -2 8 ZigBee & 5%
- ZH-E®, HE < %5 100mW 2 10 mW/Hz -

WiFi & % * 3o e 2 ez Bd BEIBA TN T
Trefe L % F o WIFI 24 IEEE 802.11 L3 th% 12 & M
ffL o vV IR PER Y 24 GHzZ 40 5 GHz ISM#5E - H b g

frnimh 24 GHz ISMAEE F 38 (7 o 324 f g 4 £ 5] & F
TRE LR PO e AR T F R o B3F 5 W R 24 GHz

#7 £ e |EEE 802.11b/g & 42 % 3 3 1 (LAN) 20 MHz #g 54 iif
ke * & 3T > » §§ & I (Effective Isotropic Radiated Power,

EIRP) 5 100 mW & 5 mW/MHz -
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F7 8- @Rl &% 245 GHz # B ) 9 5
EREHCL ¥ 5 10 K & L] )R BEEUL o SRR A AR 1

v

% IEEE 802.15.1 > f& IEEE # £ { #7* 3 Tk o jp 443t @
BEFE PTG ETRE SEAN Aok 6477 o Al o I
KR A A b B> Bluetooth Low Energy (BLE) i # ezt

TEET L NN TR TR EEIGOERG > b
P ETES&E W aikant i o 7% 0 BLE 4 A

FEFT FRA S RFEL P D o ilE Pt o

Class Signal strength Range
I 100 mW (+20 dBm) Up to 328 feet (100 metres)
1T 2.5 mW (+4 dBm) Up to 33 feet (10 metres)
I 1 mW (0 dBm) Up to 33 feet (10 metres)

Sigfox 8% 7 K H# a4 i B K A hE RERL o Bt
fEe i 900 MHz T ¢7 200 KHz 48 £ 7 ¢ 100 Hz 42 % 47
M o RRYEFF L AIRINFD o 0T i ¥ 5 2
7k LPWAN(M# F R 38 i) o b NP P A A 22 B R Re
Pep e BEL30F T 022 340E R

LORaWAN £_d LoRa B 2 crff 2z k% LPWAN A7
%% 0 22 Sigfox 7 o H LFH 8 O F T U paE AN E PR B
Ffeenp L oeh 10T f 8 - 3 ¥ > LoRa & * & F3F ¥4 EC > B
dogei¥ 5 868 MHz » &% W 5 915 MHz » @85 4 R 7 143 7
BERSBAS LI L HY F1530 02 o v B A2 10 &
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%% it 5 Mobile 10T (MIoT) $tjr2_ - o NB-loT 4 & 2016
# 6 7 7 3GPP “L# (LTE-Advanced Pro) % 13 ¢ A&k
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X B oo NB-loT #is# ™ & A e ¥ Long Term
Evolution (LTE)=g s # 28 % Adgd p o fI* & % o0 LTE §4
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#c9 L PWAN Hjis - v 2% eGPRS » + #i i EDGE » T 43K 3+
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407

10T o * chje SR 3 35 i
Name Frequency Range Power
Bluetooth 2.4 GHz 50-150 m 1/2.5/100
mW
Zigbee 24 GHz 10-100 m 100 mW or
10 mW/Hz
WiFi 2.4 GHz, 5GHz 50m 100 mW or 5
mW/MHz
GSM/3G/4G | 900/1800/1900/ 35 km max for Variable
2100MHz GSM: 200km max
for HSPA
SigFox 900MHz 30-50km (rural Generally up
environments), 3- to 15 mW
10km (urban
environments)
LoRaWAN Various 2-5km (urban 14 mW or 20
environment), 15km mW
(suburban
environment)
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Frequency Transmit power
433 MHz 10 mW

868 MHz 25 mW

5.8 GHz 200 mW
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Power in dBuW for a density of 10 000 devices/km2

10

60

50
6 40

30
4

20
2

10
0 0

0 2 4 6 8 10

Distance,[m]

?]45‘ l’f‘!‘_.:l.om)(lomE'j'VJEE1 j?ié\“:‘l m;}'q-"]:(}4 & ’J?ET%;4
434 MHzPF S 1I0mMW» % & 2R & 10,000/km?

Distance,[m]
o -~ =] w

[+

-

Power in dBu:W for a density of 100 000 devices/km2
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0 Power in dB;:W for a density of 100 000 devices/km2
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France 69 | Turkey 5 | NXP Semiconductors* 2
Germany 47 | USA 4 | Russia 2
Japan 18 | Brazil 4 | South Africa 1
China 12 | Switzerland 3 | Lithuania 1
Italy 11 | Austria 3 | Singapore 1
Netherlands 10 | Belgium 3 | Indonesia 1
UK 10 | India 3 | Lativa 1
Sweden 8 | Canada 2 | Crotia 1
Spain 6 | Korea 2 | Ukraine 1
Belarus 6 | Poland 2 | Luxembourg 1
Georgia 6 | Hungary 2
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