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Device Type Services Offered Typical Power Source Configuration
Full Function Device (FFD) Most or All Mains On when Idle
Reduced Function Device (RFD) Limited Battery Off when Idle
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ZigBee Protocol Device [EEE Device Type Typical Function
Coordinator FFD One per network. Forms the network, allocates network
addresses, holds binding table.
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End FFD or RFD Performs monitoring and/or control functions.
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Module Antenna Outdoor Distance Indoor Distance Indoor Distance
Type (Visual Line-of-Sight) (Office Building) (Warehouse)
Chip 470t (143 m) 80 ft (24 m)

XBee

Whip B45 1t (258 m) B0t (24 m) B4 ft. (26 m)
Chip 1690 ft. (515 m) 140 L. (43 m)

XBee-PRO
Whip 4382 ft (1335 m) 140 . (43 m) 355 ft. (108 m)
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3.2.1 paiandAlaeiialivesluga XBee-Pro
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« szgznalumsdoms 1Smelusugegaszunm 100 was
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« 18999 60 mW (18 dBm)

- A lumssudyaa -100 dBm (1% packet error rate)
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3.2.2 paandmuMsdoastoyavesluga XBee-Pro

[ U

. mwmamﬂ%gaw'mﬂﬁu%q 250,000 UAABIUIN

- fivasIMstienoadoyaoynsu(UoAITA) 1,200 19 115,200 Tagoui

- ansoinuiluginsahinamesuazaavld

- fgtuunTasanedeyaiisess uuuy 9adeqa(Point-to-Point), 3AREHA18A(Point-to-
Multipoint) ttazidniu lanuginsalauinsgIv IEEE 802.15.4

 @30R8M PAN D, Channel, Addresses

< maTuTadlunsnsza1enan DSSS (Direct Sequence Spread Spectrum)



v Y
« 3995UMIMINUMFINUDY API 118 AT Command 111508 M UA TdHILNG

4 4
sonALI5 X-CTU

. mﬁmmmm@;m

ﬁﬂ%jj DIM3M (FCC Part 15.247) OUR-XBEEPRO
uAUIA1 (IC) 4214A XBEEPRO

g151) (CE) ETSI (1fa9a4g3qa 10 dBm)

11 005NYCA0378 (N&9e9gaga 10 dBm)

Specifications XBee-PRO
Indoar/Urban Range : up to 1001t (30 m) up to 300 1. (100 m)
Oudoor RF neofsigntRnge | up 300 (100 m) wpto 1 mile (16 km)
Performance Transmit Power Output 1 mW{0dBm) 60 mW (18 dBm]", 100 mW EIRP*
RF Data Rafe ~ | 260,000 bps. 250,000 bps
Receiver Sensitivity -92 dBm (1% PER) -100 dBm (1% PER)
Supply Voltage D 2 S LA 28-34V
Power Transmit Current (typical) | ~ HmA(@33Vv) 215mA(@ 3.3V, 18 dBm)
Requirements  |gle / Receve Cureent (typical) _ mA(@33v) . SmA(@33vy)
Power-down Current . <10pA <10 pA
Frequency "Jay SM246H 19M 24 GHz
Dimensions 0.960" x 1.087" (2 438cm x 2.761cm) 0.960" x 1.297" (2. 438cm x 3.2%4cm)
General Operafing Temperature 4010 85° C (industrial) -40to 85° C (industrial)
Arenna Opions U.FL Gonnector, Chip Antenna UFL Connector, Chip Antenna
o Integrated Whip Antenna or Integrated Whip Antenna
Supportad Network Point-to-Point, Point-to-Multipoint, Point-to-Point, Point-to-Multipaint,
. Topologies Peer-to-Peer and Mesh Peer-to-Peer and Mesh
Networking : :
and Security Number of Chanmels 16 Direct Sequence Channels 12 Direct Sequence Channels
(software selectable) (software selectable)
Ffraon Options & Sourcz‘;\gle‘s[t)\hgtl\]oar? R?ildresses & Soucm?[gqeL[t]\ﬁ;Tsﬁ ;\?J‘dresses
e FGC Part 15247 QUR-XBEE OUR-XBEEPRO
Approvals Industry Canada (IC) 4214A-XBEE 4214A-XBEEPRO
Europe (CE) ETSI ETSI (Max TX output = 10 mWW)
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3.6.1 LoopBack Adapter
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pl . pz pin 3 : : pin 3
e e C pin 4 pin 4
ks ag = - pin 5 |j==nC NC=d{ pin S
& pin 6 pin 6
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ﬂﬁ 3.16 HAAINIIM Loop Back ‘llENﬂ]iﬁﬂﬁ1§1§ﬁ1ﬂﬂ1u!ﬂ§®"lﬂﬂ ZigBee

o z < [~
Tunm3si1 Loop Back u 92 1% 11/51n5u X-CTU Taeidenuny Range Test idums
Y] T 9 1 d‘ 9 a 1 d‘ [} Y (% d’
naTeUMITUAIURYaTEHIN Iuganz lslumsdadedeasiy Taglvluga XBee-Pro AN
A 4 19 A T 9 9 A 4
1 iiluginsaimiadsdoya na Strat Nodetoya Minagevvzdidoyaniviialvd 32 bytes

U

A & < 9 0o < ~ (]
AB “ 0123456789:;<=>?@ABCDEFGHIJKLMNO ~ #ailuveanudusaginednislu



19

U

40

Y 9
Tsunsu madedoyaimualddsdoya 20 a53 usazaiald11a1 1000 msec 910 T1iuA Range

9 v

Y Y
Test HANNTODIUATNITINNDS 1AAI3)
* Received signal strength indication (RSSI)

* Accuracy Percentage ( % N3 Qﬂéfm)

=

o oaj Yo 9 [y L] 9
* Good mmumm"lmmauuaﬂaumaﬂngﬂ@m

9 [
+ Bad S1aunsaiinannuianain lumssudeyanauun

BE x-cTu [come] (o = ==
About
PCSettings Range Test | Terminal | Modem Configuration |

[ Packet Delay Percent -40
Start 1000 & ]

Mir msec :

n 5
Clear Stats Max ~ msec g

| — § - e 5

W Stopat| 20

<<= Hide " | T I

—_ 1| stop onerror J .
Test e | 5 Good

t

Data receive | 20
* Loop Back 1000 | msec Bad

0123456785 ;<=>?@RBCDEFGHI JELMNC -
0123456785 ;<= ?@RBCDEFGHI JELMNC

012345678591 ;<=>»?@RBCDEFGHI JELMNC
0123456789 ; <=>?@ABCDEFGHI JELMNG
0123456785 ;<=>2RABCDEFGHI JELMNC B
0123458785 ;<=>2@BRABCDEFCHIJELMNO
0123458785 ;<=>2BABCDEFCHI JELMNO
0123456785 ;<=>? @RBCDEFGHI JELMNC
0123456785 ;<=>?@RBCDEFGHI JELMNO
0123456789 ;<=>»?RRABCDEFGHIJELMNG E
0123456789 ;£=>?EABCDEFGHI JELMNC
0123458785 ;<=>2 EABCDEFCHIJELMNG
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
VniN‘?ll 4.3 m‘muermwamsmaamﬁa“l%’ Channel E
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
ﬂﬁN‘ﬁ 4.4 minuamwammmaemﬁﬂ%’ Channel F
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
ﬂ"lﬁ”lﬂ‘?'l 4.5 ﬂh’Nlm’ﬂQNaﬂﬁﬂﬂﬁﬁmﬁ'i’)‘l‘fi’ Channel 10
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
ﬂﬁN‘?'l 4.7 ﬂﬁN!!ﬁﬂﬂﬂ@ﬂﬁﬂﬂﬁi’)ﬂ!ﬁ‘ﬂﬁl‘ﬁl Channel 12
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
ﬂ“lﬁN‘?'l 4.8 ﬂ“lﬁN!!ﬁﬂ\‘]Nﬁﬂﬁ‘l’lﬂﬁﬁ)ﬂ!ﬁ’ﬂhl‘lafl Channel 13
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
ﬂ“lﬁN‘?'l 4.9 ﬂ]iN!!ﬂﬂﬁﬂﬁﬂﬁﬂﬂﬁﬁﬂ!ﬁi’)ﬁl‘l’f’ Channel 14
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
ﬂ1§1\1‘?'l 4.11 ﬂ1§1\1!!ﬁﬂ~‘iwﬁﬂ1§ﬂﬂﬁﬂﬂ!§®1‘§l Channel 16
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
ﬂ”lﬁ%?‘?'l 4.12 ﬂ1§1\1!!ﬁﬂﬂwﬁﬂ1iﬂﬂﬂ'ﬂﬂ!‘ﬁ'f’)ﬁl‘§l Channel 17
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -40
1 20 0 100 -40
2 20 0 100 -41.33
3 20 0 100 -40
4 20 0 100 -40
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -47.33
1 20 0 100 -42.67
2 20 0 100 -40
3 20 0 100 -40
4 20 0 100 -40
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -45.67
1 20 0 100 -44.67
2 20 0 100 -42.34
3 20 0 100 -42.67
4 20 0 100 -41
ﬂ1§1\1‘?'l 4.16 ﬂ1§1\1!!ﬁﬂ~‘iwﬁﬂ1§1’|ﬂﬁ§]ﬂ!ﬁ'i’ﬂ‘§l Channel 16
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -52.34
1 20 0 100 -46.67
2 20 0 100 -43
3 20 0 100 -41
4 20 0 100 -40.34
ﬂ”lﬁ%?‘?'l 4.17 ﬂ1§1\1!!ﬁﬂﬂwﬁﬂ1iﬂﬂﬂ®ﬂ!‘ﬁ'i’)ﬁl‘§l Channel 17
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -46.67
1 20 0 100 -44.34
2 20 0 100 -48
3 20 0 100 -40.67
4 20 0 100 -40
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -80
1 20 0 100 -75.33
2 20 0 100 -76
3 20 0 100 -71
4 20 0 100 -70
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -80
1 20 0 100 -75.33
2 20 0 100 =76
3 20 0 100 -71
4 20 0 100 -70
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -76
1 20 0 100 -74.67
2 20 0 100 -73.67
3 20 0 100 -76
4 20 0 100 -73
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -76
1 20 0 100 -74.67
2 20 0 100 -73.67
3 20 0 100 -76
4 20 0 100 -73
ﬂﬁN‘ﬁ 4.22 msmmmwamsmaemﬁ"a‘l%’ Channel 10
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 19 1 95 -81.67
1 19.66 0.33 98.33 -79.67
2 20 0 100 -81
3 20 0 100 -73.67
4 20 0 100 -71.38
ﬂﬁN‘ﬁ 4.23 ﬂ151\mamwanﬁmeramﬁa“l%' Channel 11
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -79
1 20 0 100 =77
2 20 0 100 -73
3 20 0 100 -73.67
4 20 0 100 -69.33
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -81
1 20 0 100 -84
2 20 0 100 -81
3 20 0 100 -77.33
4 20 0 100 -78
ﬂ1§1\1‘?'l 4.25 ﬂ1‘§1\1!!ﬁﬂ~‘iwaﬂ1§‘i’lﬂﬁ§]ﬂ!ﬁ'i’ﬂ‘fil Channel 13
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -80.33
1 20 0 100 -79
2 20 0 100 -82
3 20 0 100 -78.67
4 20 0 100 =77
ﬂﬁN‘ﬁ 4.26 mﬁmmmwamsmaemﬁ"a‘l%’ Channel 14
Power Level Good Bad Accuracy Percentage (%) RSSI (dB)
0 19.66 0.33 98.33 -77.66
1 20 0 100 -74.66
2 20 0 100 -72.66
3 20 0 100 =72
4 20 0 100 -71
ﬂﬁN‘ﬁ 4.27 mﬁmmmwamsmaamﬁa‘l%’ Channel 15
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 18.66 1.33 93.33 -87
1 19 1 95 -85.33
2 19 1 95 -83.67
3 19.33 0.66 96.67 -79
4 19.66 0.33 98.33 -74.33
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1 18 2 90 -89.88
2 18.66 1.33 93.33 -85.33
3 19 1 95 -77.66
4 20 0 100 -77.33
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 16.66 3.34 83.33 -92.33
1 18 2 90 -87.67
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3 19.33 0.67 96.67 -78.67
4 19.33 0.67 96.67 -75
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 20 0 100 -78
1 20 0 100 -73.67
2 20 0 100 -72.67
3 20 0 100 -71
4 20 0 100 -69.67
ﬂﬁN‘?'l 4.31 m'inuamwamsmaamﬁ"aﬁ' Channel 14
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 12 8 60 -80.66
1 11.66 8.34 55 -82
2 10 10 50 =76
3 13.66 6.34 68.33 -73.67
4 13 q 65 =72
ﬂﬁN‘ﬁ 4.32 ﬂﬁﬁllﬁﬂﬁwﬁmiﬂﬂﬁﬂmﬁﬂﬁl% Channel 15
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 9 11 45 -85
1 9.33 10.67 46.67 -78.33
2 13 7 65 -78.33
3 12.33 7.67 61.67 -79.33
4 13.33 6.67 66.67 =77
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Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 11 9 55 -86
1 9.33 10.67 46.67 -92.33
2 10.66 9.34 53.33 -78.33
3 11 9 55 -77.33
4 10.67 9.34 53.33 -81
ﬂ1§1\1‘?'l 4.34 ﬂ1§1\1!!ﬁﬂﬂwﬁﬂ1§1’lﬂﬁ@]'ﬂ!ﬁ'i’)‘l‘l§f Channel 17
Power Level Good Bad Accuracy Percentage (%) RSSI (dBm)
0 11 9 55 -84.66
1 10.66 9.64 53.33 -84.33
2 8 12 40 -92.33
3 9.33 10.67 45.67 -82
4 11.33 8.67 56.67 -75.66
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