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The 2.4GHz band is
free, unlicensed and
available worldwide

Small, longer
lifetime — suitable
9@ .. for deploymentin

dense and
7 inaccessible area
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Shares the 2.4GHz
band with other
technologies such
as WLAN,
Bluetooth, cordless
phone, microwave
oven

WSN

Channels 1-10

868MHz/ o

915MHz.
PHY

Channel 0

Operate in 868MHz,
915MHz & 2.4GHz
(worldwide)

902 MHz 928 MHz

868.3 MHz

24835 GHz.

ad 1.2 FAAMYES S

[}
@-0
o 2

o g0 0°

o--@
)
)
®-0
®

©)

Large number of
sensor nodes, able
to cover large area
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A @ge ©
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Communicate
wirelessly

Operating at low
data rate and low
power transmission

Apg-el

HEYZY FA gk E b2 35 a8 137 2o EZ274] (topology)eltt. ©]
FEAM HMEAZ <ol e =23t o2 W2, S UEYIZL ofd Felz M= dlolH
g FawEA ZAAE SEolth TAANEA I AF A8HE BERAE 2w
(star), E812H E& (cluster tree), 283 ¥4 UESZeltt 2 Feol] ok b
o s, $Aol whe} Helelw H),

2 ATl s WSNE o] &a AlA B3} dolg A% #ek A7 edME ZUHE
259 £ 2 AFF LB YN JuE BAT 5 9 B L dold AF Axg
el glom 3xpd o= WPAA] WSN Al 2~89] A 22 ZezhA] WSN Al 2-gle] 7
o et &S dFstazt gt

Star Cluster Tree Mesh
/} Ao
\\\
R /
@ Gateway 3

@ Node

a9 1.3 EZEA] ALgd



RN EA AL hEHQ o F shyr} vz ZigBeeo]ljr. o] Wl 18 149 2
< TAEE Ztu gdon, BAZAA A HolE B4l s FEoA 53 4
7besttt, Held FHZRade Hx nE AZ Alde nlHE U dA JEE 2

A1}, AT ZigBee w71 25080 ES 43
= o2}/ & Yol ¥4 Fragmentations ©]-&3Ht}
ZigBee FAREL 79 A7 wet Ae 27|12 3l ro] AFsA Ha o]
MRES T2 ZigBee THRER A$eAY 48 221

fHTh a8 142 B9 ZigBeed AE dA7} & MODBUSY

159 22 A= FAAYEA A S 21D = vt ZigBee FAlEE
ol 429 & == I o, ddHE AUR FaIF FoARA Ao whd vhaE o}
Zol Hx| &2 A5 239 SHolEE o|ddl UMEHAZ 7}

o2 ztdeid MEQIS 7AT 5 vt

B ETCCER S
| MODBU: o821 |
@Az |

MODBUS &2#]0|E 2 {
Y AN
..... -7 =

L‘Eus?ai&l °
(Eols) | MODBUS #2012 n
(] A2

MODBUS J0| Z=2 13 W
(PC 5) WODRUE SRR 7
: @20l I

2 MODBUS S 42 E J D oMg
ol=%10 |< ......... _ ‘ MO0 BUSw__pi
A ! (o2 ) .,auo |

r WMODBUS ZHRE4

w0y | [ MGDBUS Z#0|= n
() A7)
o
. (]
L ]
MODBUSE SUE® n .

lvE\IO L

L (weols) —
[MoDeUs 0T |

e A |
[ MODBUS 2012 2
(ze] A 871)

MODBUS &&0]2 n
EET )

a9 1.4 ZigBee AHE <Al - MODBUS 74 %



[ mjAEf l [ iitlﬂl.'ﬂ [ i_rEﬁzOIH teﬂgozs ] Py [ w0
FEE! EE
245 ALl 2t
A

ELEE]
g

[CETE]
ieds T ik [¥E% ]
gl

aAgl ATRY ' [
il

a% 1.5 UEYA A Azt

53] 2 ATddAM e ZigBee FARESY A% A4S 918 Multi-Hop HE A A7t
A AEE a7 1.6 o] WPt ol ZigBeeZt FA2 MM ot 24
< Hol=X4 ;

At S gle A=rt E F g AS AAAIzE A= MODBUS

g AFshe PHoE APt Hdd xZ9
Algro]l Ao g Frbele EEe ESlth MODBUSY 2% g
A-E 23 g2E2 PR FAlo] o] Fojx]7] wFd waH Zox mHT FERE
Q717 = AQAIRYE T ouizh A, whebs] A@A | H]Fo] Hop+E AlgatZ v B

ok S Sel 9FE oo

o
o

750 ~~

s Pl
&850
500

550 /

500

450 /

il i

350 / — v TR S

300

HEX AL [ms]




1.2 AL 37 WSN AlAHl9] A%

AL AN F4d 715 B2 T LoRa (Long Range Radio) & 3P, %
He (FA7Fs Afe =4 AFelA Z=EHH (kilometer) @ E 7Fsstal, line of
sight7} 7Fed @4 e Tl 20004 30 Z2uEe] AgAZE 2e 4$E vt O
d 1.7 %] LoRa RE< W=+ LibeliumAte] 43 Axjo] <5 214 =20|E71A] &

I R AT

ewpoint of 'Alfocea’ |
41.724698, -0.952482

Viewpoint of 'La Plana de Cadrete’
41.530331,-0.954516

L ETTRESS v B ST e
a7 1.7 LoRa?l 3% W9

WSNZ LoRaZ 78S u], LoRa 41 S &gt SemtechAte] SX1278EE9]
qes gl Eﬂd, =T oA +115T7HA] AHE 7hsstez, 4L 7

7
wElg] oM nEEHE AFE B 7R o] FojA ], o] T T3 AL L= wet
Hate wiE2le] Adselth ol EE SlsiEA, Al 79 wiEY FRE 2= o
(Nickel Cadmium, Nickel Metal-Hydride, ZZ8]x Lithium-Ion), A2 &3&
7 & fAskE wl"es 29 1.8901A4 1.109F 2] lithium-ion¥& & 4 ST
29 Lithium-Tons @502 nejdlS w, 28 1.8 yepd npep o] 7oA
Hote 24 A 9o 09k -20% AfelolA #A] o] Holxle HE &<l & ¢

2
dA Hlma Al 71A] wjElE F Aol M EUY AS uwlehd HAo Md

O



Capacity

2.2. Absolute Maximum Ratings

Stresses above the values listed below may cause permanent device failure. Exposure to absolute maximum ratings for
extended periods may affect device reliability.

Table 3 Absolute Maximum Ratings

Symbol Description Min Max Unit
vDDmr Supply Voitage 05 39 v
Tmr Temperature -B5 +115 “C
Tj Junction temperature - +125 g
Pmr RF input Level = +10 dBm

Note  Specific ratings apply to +20 dBm operation (see Section |5.4 3).
2.3. Operating Range
Table 4 Operating Range
Symbol Descripfion Min Max Unit
VDDop Supply voltage 1.8 37 '
Top Operational temperature range -40 +85 Lt
Clop Load capacitance on digital ports - 25 pF
ML RF Input Level - +10 dBm
Note A specific supply voltage range applies to +20 dBm operation (see Section 5.4.3).
[0}
ad 1.8 W s e
Battery Capacity Versus Temperature
120%
-l
100% P— L
T
/ _..;-""-' [t
80% e
B80% e i / —NMH
/ / Liden
A% 7
A% /
Fo
-2 -10 0 10 2 0 40 20

Degrees Celdus

a9 1.9 vige] de 4



Charge Condition: 1C to 4.2V, 0.05C cutoff
Discharge:1C to 2.73V cutoff

4.2
4.0
3.8
3.6
3.4
3.2

Voltage (Volt)

3.0
2.3
286

I L) I L] I T I ) I ) I L] I I_.-' ¥

T & 0 o0 5 1 o 1ol el ¢05 1ol &1
0 10 20 30 40 50 60 70 80 90 100 110 120
Retentive Capacity (%)
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a=gsin(a) (2 1.3)
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AAre] 238 &5 WA (the load-deformation characteristics)Z 274 &}
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V is proportional to force required to hold
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