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Power [dBm] | 10 0 3 0 10 0 3 0 (1] 0 3 0
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Distance
[MHz] 2 2 2 2 13 13 13 13 px] 23 23 23
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Distance Interferer 154
[m] | Duty Cycle Product _C [ D] A | B | C | D |
05 B% PER %]
05 B0% PER %]
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1.0 8% PER %]
10 B0% PER %]
1.0 4% PER %] 0
1.0 20% PER %] 1] 0 15
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E"—“r 25% .. 50% Unsuitable for battery and delay sensiive applications
Rate: 5 ... 25% Unguitakle for mesh networking, plus will result in significantly reduced batiery Fe
=< 5% Suitable for battery and mesh network operation
30 ( 3 F Hal!
$#) 5
+ > ? # 3 =# " A9
# B =7+C) A x # # B
HI*
$#H)H% -6 =
) 8 3# =# 459 ", B =
3 * o= 333 **1 333 * C > "
3 = 7+ " *333 *C = > =
# #H# <" +  #l* > " o= 9
= > > = > > = " 333

**1 " " 3 P N*




Schneider

é} Electric

DUT ingide RF Isolation Chamber

3 5 <'9 5 39 F HI
) HI 333 * C =
= == < = 333 * x1* 2 = # <
9 > # == G =9
* A = # ) 7 + "
= ## *
$HH# & @ 8; 4 =
# 3# E 9 > ?) > >
9> == =) 7+ > ?%: =
> ## < #A#H# == ) # 1>
< 9" # <# 9=9

3 % 5 ;3 @ 8 F HI!
> n < > N > 9 " # Ag
o< </ > 7?29 " 9" # 9
> > < # ) - *)
> 333 * >? " # A 333 *
> 2% > < 0>7?
= 7+ HI*
APS Delivery Latencies (142->86)
Channel 17, B02.11 on Channel 6
300
250
o 200
£
& 150
g
L]
50 ¢
ol : ‘ z
noll beacons 11lb 1lg
3 %% 5 @ 8; 4 3 F

HI




Schneider

@Electric
$#1

) > = 7+ ) A
Hel'  # > =# > + ) = >< =
Hi > ) * >
# > # # l, n <*
Distance = 50 feet Distance = varied
@
Desired Tx Vietim Rx Interferer
3 %* 39 F Hé6l!
) > > # > = #Hl = #
" = = #l><= # " 333 1
2?2 > "::@ < == '4AB* = G 9
> =@ < == > > '‘4B* + # 9
# H6l  ## #
>S<=# = > H#Hit # <2 3
**1!*
Interference Rejection with MAC layer software
250
200
5
<
E 150
=1
&
g 100
T o=
—— =25MH offsst
—=— =25MHE offoet
i
0 2006 4000 B0 2000 0000 12000
Desired Tx to Rx Distance {feet)
3 %$ 3 F H6l!
$#, 4 6 9 4 3 /F
= = T+ ) A < 9
#> 7 /" <=, " 3 &K (#<
A # # *1 (4B # < = 333
* *1 n > 333 * " + " # >u [TIY
4 =# ', ? 9 <
7+ # # #*
) 1 = A > ) 333
# * = = > H#A#H# " 79
+ " B> 9 *
) > A = A # > ) "

6 7+ " * B A = #
==# > " A # = =
=# I* 8N = 333 * *1= # > < < =
333 * = A < = =

# # = @ < == = >

'4B

HS$I*




Schneider

é} Electric

. ! !
. 100Bose-Ti o &
== |r—el|
ACCE4S it 802,711 Hyk I;T e ‘jﬂ .
|Hr-‘r ':'r“? " 3
CC2420 ER RF =%
'.'1! . L oarnalar cC24 .'[| |_ [-, ||.
B — CC24%70 DB I,' .
Snifter _|f ] |
100Base. Ty = | FTP-Server S, LI:,l_I’? ligrt
%) IF 39 F o OHS$I
1 osts—oe PEPPPEP ssse PEPPTTE -
0 T b B | b T ¥ T e T ™ T ¥
400 410 420 430 440 450 460 470 480 490 500
3 %l /F 3 D E F HS$I!
8N =7 + == == < ) 9
= > 9 x 2  # # # = =
# < " = = 9 < # n )
A *
$#2 355 6
">= " 7+C) A #4 B 1* ==
# " # " "<
= ## *4>" # ## 9
# F
#7 =333 **1 45 ' < < <
? = @ < == > 7 + )
< > 7+ ) " * >
" - # > " =@ <
== B = ) '4B! # #
> 7 + ) " #*
#? = = 7+ ? > 7?29 " 9
vy 4 < ? 9
# = 9 < # # "9
" <*
) > " = +# #A# # #
## 9 > " +H#1*
9= ) == ) #1 <A
> # A < / # #
< __ . ! A # 9
# # = "<
# 333 * == # 79
+ 333 * ==+ < > 9
# ? = *
> " < = < 9
" H A # *




Electric

A

Schneider

UE 3 A3IRE HIN T UE 3 A3 RE ZHIN O
1T'Z08 250 = 3@ syo douanbaig T1T'Z08 @50 | = 3@syo douanbaig
IHW 0T ZHW o7 | @sge Aouanbaay w1 = aeghz SBSED || Ul Wz = eaghiz
Z 3@ sy douanbaug | = aesye Aousnbaug B2 ILUIHE|] — I BIUERSL] | [BM SHAOM — Of = Hif 30UELSI] | suomepuswwoday
3@ syo Azuanbaay Jasyo Aouanbady dmneq BIT'Z0s 3@ syo Azuanbaay Ampeq BT 1Z0s 3@ syo Aouanbady
pUE S2UELSIp MO PUE SIUELSIP UD ss0| Jaoed uo pUE S3UELSIp UG s=0| Jaoed uo pUE 2DUELSID WG
bulpuadap AdsalEp | Bulpuadap AdalEp Jouing douzie| | Buipuadap AdamjEp | 3ouing Aousde| | Buipuadap AsaniEp
3@ :2ed wo 1oEdwg 3@ 2ed wo e dwg uo e d g 3@ 2ed uo 1oEdw] uo e dw g Jayoed uo e dug SUO1SN IU0)
w5 W Og W 0g saghiz aagbiz
wr WS 23| diyfnjy) sz W W3 05 oz wgs BIUERSI
W ZZ W T [d=3s w o) aagbiz /14
wgT w3 Og sa|diyniy g W T WS wog W - g0 SIUERSI]
S HIW £E SR IO aagbiz 1 um
ZHIN £ |IE U2 2HW 2T HiW & THIW ET THW T ZHI & [IE U=y 2HW @sy0 fousnbaug
9 = El Q =l ! S[auueyy 14Ipn
a1 92 12 AT 11 L1 PZOT LT a1 I s[@uuey) aaghz
day -1y nly
doy-ajburg
doy-abus doy-ajfurg | aybis-po-aul-uot) doy-abus doy-abus doy-ajburs Spo
Wbi=4o-aun Wbisyo-aun Wbi=4o-aun b =-po -aul-uag Wbi=4o-aun Wbi=yo-aun e U O]
B|2A fanp | Bulwezuas olpnyg B|2A2 danp | Bunweadys ophg
dld Se0e-0T Y3é dan dld Fe08-0Z Y4 Jan dld dld ALY EA] I
wgp 0f Wgp 51 wgp 21-+1 Wap 0g i wap 0g [3naT 2mod 1A,

B11'Z08 3331

B11'Z08 3331

91102 3331 q11€02 3331 qI1'Z028 3331 q11'€02 3331 911’208 3331 q11'Z08 3331 PO 11
2 Ak L0 DpE o4 g

Ao LARd] i SO B Y i i shsyoy SEMMPIEH 1410

wap ot [ana

wap o wap o wap +-0 wgp s Wap o é wgp o 13m0 aaghiz

3= AN Aaamy Sdw TRL+AHA

S+ AHd Thl+AHA ZiW+AHA T+ AHA Zhfll+AHd AHd Haeys aaghiz
OSZW3 42qW3

OTFZ20 IL | HETETOl 3[E252344 0Z+ I3 42qw3 sdopuan = dinjy i OFFTon TL yasdiy] asgbiz

y2ea07 330 ajersadi] Aaqu3 SE04UE(] IDLuIe] ABp1auyag

) 3556 943




Schneider

a} Electric
I

)
% <3 %

Y#%#% (9 65 4 5

= A
=7+ "H <#
<) = " A# < #
2& " * 2& A> @
> ) > * # )
> = # *
(/
= C< ) A
3== + > 96 == 1
) 333 |*
) . /
1 (/>
> = <t F
# = ) 6!
== = ) $I*
3 %, 3 G%WHD 4 3 I 4

3 %2 3 G*HD 4 3 I 4




# = 6 #
B = > C# * # = =
7+ ) "> A# ! =
# " <> " "G =
# | >S< = 9 =9 H *
3 G%H G*H
>
) 4 # #
> 1# #
7+ # = | = |
# 9
> 7+ ) # #
#
(9 3
VHYoH* 6
= " =% > >7 + "
$*. > > H*
+ " > # = # #
# L> C==M7 + = #*
# > L> M " = # o, < 9 #
* OHH > < "<
< *) # "< L#M " ?> #
" < L> M " > < < 9 #
s os = = > 79 " # < < 3¢
?! 9" 2 <l # *
(4
4 > 3# |3
=> 3# 70 ** 97 + 1 ?
7+ > &" #
7+, / > ) !
2 4
= " " o> ? " ==
= F
) >
#
9#
V#%#S$ ! 3
1* * * 2 =
<> = > 2 > = D! # "
"> # " < " #1* @
FO 7 + ? *




1*** ) >

PQ PQ "

)#* < 3 *

4% (965 4 5
<# " # =

3 %0 (9 65

S>>* —ff "= !

=#

<3 *D

PQ*

# >




3 %. (9 65 <3 *D 5 E

28 ; * # 333 * C!
7S ’ 28 A> @ >
) > .

(/
- C< & ?2< 1(
= "+ > ?
)’ 333 |* C
), /
0 (/>
) @ # 8> > __ .
/ 2395
o 0? 6
,) * CR+ 6
) * C  +#IR+ "
© C 0A
" C 0B
) * ¢ 3A  §*
> , <
0o E ) >7
4
V> 6
> > 7+ " L Ml A 8 2< # #
> 7+ " L M > #°" - o
# =7+ ? > 5 - 4 : ;
e A 7+ " " )
(- & ?< # # * = S ok
TR A FC 6# ><=#& ?<
##
# = H#H&?< # # F

?2C $# ><=+#
& ?< # # *




333 * # = "
7+ S S " > # ><=Z# &?< #
= +# #
" =9 +#
*
7+ " > " = #
Y#$ 13
) " >2 = "
# = = *
1*** & 9=9 * 1
F
# = H#H&?< # # 0B
> = # , & ?< #
! >+ #
, >+ # ><
o> # # ><=H#& ?<
+ I*
@ # > 9=9 =* , "
"= +f
FO7+ 2 %
1*** & 9=9 * 1
2 * of# o
FO 7 + ? *
1*** 7 + == #= = 1
, " =0%$$ +#
3 # 7+ " F #
F = *
FO7+ 2 *
1***] 7 + = = 1
, " =96$ +#
3 # > 7+ " F$#*
F = *
FO 7 + ? *
1x** 17 + ? = =1
: " =96 +#
3 # > 7+ " F8#*
F *
0 F7 + #><=## >" "
FO7+ 2 *

6 #
# 6 #
><= 7 +
=#7 +

|*
|*

I*

79

=91 +#

=96 +#*

=98 +#*

=9




1* * *6 7 + # = |

, " =9 +#
3 # > 7+ " F # e
F *
FO7+ 2 *
1***$ 6 7 + # =
" = ]
, =91 +# .
3 # > 7+ " F # e
F *
FO7+ 2 *
1*** $7 + # =
" |
, =96 +# .
L " T =9% 4
> 7+ F #
F *
FO7+ 2 *
1* **8 7 + # =
" = |
, =91 +# |
F S TR
FO7+ 2 *
1*** 8 7 + # >H# #
7 + " > # == < " I
n #" <|*
’ = +#
3 # > 7+ " F>= e
F>= *
F N7+ 2 *
1x** 7 + # HAH#H#
) > ? 7+ " > =
n > *
) =98 +#
3 # > 7+ " F #* T
F>= *
F N7+ 2 *
1x** > 7+ " =
: = !
, =968 +# "
3 # > 74+ " F #7 e
7 + = #Hl* ’
F > > *




YHAH) 3

"9 @ = <
" * == ) == = "
# 1 A
* > -
? * < A
> 7 + ? >
1 / 6
1#% (9 4 5
= =4 2
> < B
#H > " ) ==
< # RERE
> woox
1#%#% - 5
= # 2 E2# + 6
| < 2 3 = "
3 ) ## o+
9 = ==
3 * 9 5 9
= 2 3
< " == = #
= # = *

3 *% @




/ :# ¢ ) >
> = == .
o ’ CoT # 9= <><*
3 *% 9 5 73
1#%#* 39
/ " < == _ #
A > ) ! ,
" *) > )
# ) ==
- < == * - "
>7+ " > ) #
# > = ¥ < , A
= B < = # , X
* < > > > ¥ "
# ? "< <*

3

$/ 6 39




'o= C< &?< 1
) 333 | C
) > &" i # |
) /
%: 4
(4
4 > 3 |3
2=> 3# 70 ** 97 +
7+ > &" #
7+ / 1" >0
%% 4
1#%#$ - 3
2n " <

333 * # 333 * # *
> 7+ " F*# 6#
> ) " F

'H > 7 + ) " F
) > “F" =# # " =
/] 7+ 9" # 2
3 7 + ##
> "= >
1#* -
A "
" - = H*
> #
*
1#4% (
* % % ]
> < = = > F
F+ > A >
n C n
< = = > <*
) =F0> < = '
= H "
n r) <*0 =>
> > = # > I
"1 # ##'/ <




* Kk K

+ >

HI*
*x %

) >

== @ #

HA#E < @ < *2
n — r) # =
<*
# < = # =
4 19 5 4 -8/
b # N
# N
3 # N
0 # 63 # N
2 # 6 # N
+ %*3 5 G %J
%* 69 9 5 @
@ < > # (# "
< > #* #G < = #
= 6 ? = < 'C # >9
2#H <
n H#Hit = H = ==
F LI 3
? BF $6 < *
0>7? <FP #*
0>?G FO = = < = == = >
? FP N*
9 > 9 " 61 ? > =" = >9
N = # >
= (*$6 > * —_ (*$* !* < B
> 1 < > *0 (*$8 =
( | -6 = -8 = (6>
_6 =
*$ 617 6l< = ! #
I'I < #
(*$8 ”? L = 1 #
29 ,3&! < #
*$ * * D 4 = 1 #
'9,3&! 6 < 6 #
%$ -6 = 4 3 9




#H#

*1

= < # @
3 333 *F < *
F < "1l < "Bl*
/| F < *
F < *
9> " > ?
># = "
" <
*"OH#
< " N
*) #
== @ #
> 7?7 <= "
'@6( 6! (
=| #
#
#
/ = >
%)
= O><  <*
< = # # *
= < F
? B <F
= ?2 > " <
, <F #
# # ? =
= # #*
2 B <F #
?
> ? = *2
% == <F
3
3 2'C,*
0>? > <F
> > * #
*2>
<F * T = #H*
?HC *
< v
> 1 6 #*
# "> F

##




? &
< = " > ? * == " =
@ < = F #@ < ($ = @ <
¥ 2 %3 N ?
= < : *$ Lo# #
R R ? "> 9
# *
H#Hit > * N*
1##$ -
* % % —=
+ > @ = == < =" = > ## B *
69 123 (!
39 * A R !
H# * A !
*' % A $6!
'3(9 8*' P A$6 =#C!
309 2 6' B AS6 1=#CFO0 :+9 !
309 4 : 8*1' $ 1=#C " !
4: g = =8
2F2 =
4 F4 =
4:F4 = = # !
%1 !?3 4 3 69 4 @
# '3(9 " * = #
#U> '3( 4*6 # = #
" "o > = grooo = #
=% 309 ? ? " =A B = <
2 = "< 9 2 > ># A =
= =>" # * <'39 " | #
o< *< <$'39 2 | # 2 =#
B"3 > 6<*
= # F
4 46 = =" " " = |
33(" I3
= > /c 2 s<t = g9
x g >2  '3(9 "= # A #
@ = # #*
+ > @ = == < = = > ## B 6*
3 69 123 (1
, 1 11* 24BC 6 !
8*6 ' & ? 1
6*1" < # < #!
2, *
%, 17?3 4 3 69 3 @




= >* = # ? >
*4 > > "3(9 < #it *
* kK == @ #
C "3(9 *2. 9 >'3(9
" # # A ? B
#*'3(9 "G #
# =# < " # =G
# "=> = > # == >
? *
# =# < ; " =
$ * # "= g1
+ # I* 9 # = * "
A $'4B " ? ?
* 2 9 = #A## , G = A
< YU f## ? ?> G A
*9 == @ = *
'3(9 = = " = # $|*0
# #< > #
911 > $ A < %6 I*
/4 5 5 5! (!
A9 B < A9 B A<=B A 9B
/@ 1 1%
$ b6
< ;%)): 11 6 6 $1
< 8 6 8% 1
%2 -+* 4
#9= @ ot 4@
4 911 " ~* @ " "= @
A# < > *2 = 4 : " *
13 ( 5 1 1
2*:9 A$ 6C8 1 ¥ ! 6
%:0: 8 A 6C8 1 # ! 6
%0 <( H ! "o I
#Hit >7? < G "< = *
333 * 3 ) = = > @ # F
"9 # < B
0 < ?< B # # <#
W %
0 < ?< B # #*
J# ( < A # ]
[0} ' # > " == H#A *




535/ 6

%. 535 6 ! %

@ 69 535/ 6 535K

.3(*. . H 6* #

1#$ ! 3

1#$#% 6/

*reo 383 *
" ? < @ #

@ > " = g+ " > 333 *
# = 7 + == = < < " B N*

n > %

# = # HAH#HH ) >




5 9@

(36 6 -8/
%:. 5
N N
N *N
6N N
$N N
*0p 98 3 0:*#% % 6
* % % 333 *
333 * # " &?< @ # >
# > " "IN < < 2 + ==
> == * "
< > < ) > " = 7+
2 " %
(36 6 -8/ -8/ -8/
* 5 $:5 1:5
N N N N
N N N N
1N N 1IN 8N
** 98 3 0:*#% % 6
1#$#* (
* % % 333
) 1 > < = 7+ 2
) ==* 333 * & ?< @ # HH#
> n # " * %
3 % 5 0:*#%%

>




* k% 333
) ) 6
)
3 *1
3 %
1#5#$
* kK 333
) $ >
" ) == *
> " #

*

333

<
*

* %

#
#
H*

5

5

0:*#%%

0:*#%%

& ?

* 5

1:5

<

#*

@ #

7 +

H#H#




*0

5

5

0:*#%%
5 9@

0:*#%%
* 5




14#$#)
* % 1*

)
)

s "

* *1*

)

>

333

—_ %

3 *

#

*

333

<
*

* %

5

5

0:*#%%
1:5

0:*#%%
5 9@

<

@ #

H#H




3 % 5
3 6 5
1#$#1 3556 ! 3
= > #
= ) ==
" = # 7 +
"< ) ==
o< # <=
> ? "< < ==
- == *x " = >*%
333
* < ##
> ? > "
7+ #

0:*#%%
* 5

0:*#%%
1:5

A9




I3 0:*#%% 0:*#%%
) > &" ¢ #
? & N N
Y& < 6*8 # 6*$ # 6* #
A& < *8 # 6*8 ¥ $*8#
& < * |4 $* # S #
*$ 3 9
1 3 0:*#%% 0:*#%%
) > &" i #
? & N N
Y& < 6*$ # 6* |# 6* #
'A& < *8 # 8* # * #
& < *q # $*1# * #
%) 3 4 9
I3 0:*#%% 0:*#%%
) > &" ¢ #
? & N N
Y& < 6*6 # 6*8 # 6*8 #
A& < *# $*8 # $6*8 #
& < * K 8* # * #
*1 3 4 9
3 I 55
< # B = =) # 79
% "o— s " F
n > = n A n < 2 3
*
3A > <E # < )
*
& <A # 2 3 9
< == A #
" " - > F
= <E ) > = = =
n # ! 7 + = < n # n 9
= * 7 + ? " = <
A < #
" H# ) = = 7 +
) E < < > n n > n
" < < < <l A
=7 + == ? *
333 * # = ? # # *







