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Communications logiques

Liste du materiel requis : Chapitre 3

% 2 platines XBee explorer régulée Sparkfun WRL-11373 Lt g’
Experiments that Teach
you XBEE Wirelesss

% 1 platine XBee explorer dongle USB Sparkfun-11697 ol il

% 3 modules XBee Sparkfun- Jon Titus.

Sparkfun-

% une alimentation 5V : la platine WRL-11373 délivre la tension de 3,3V au module XBee.

P2 3.3V 5U ) =
11 GNO T uz M11PTH ) ) v
3U 11 oo 0Io0 ) o] . Omo?n ? o o ‘
m 2 oo ooy (2 DIoL 2 @ Ovmot 33v0O |
1N 3| pin Doz - © Oooz wrO
1 4 1 piot DIO3 = 0
BESET 5 Res rrs |6 | BIS = Qoo MO
DSS] g P DIOE wlil nins E:‘.ORTS 01012 O
4 DI011 O RES 14 RESD 7 € Oows st O
BESL 8 s piog (31 0103 & = Ores rsstO
~1E -] oTR crs Ll - Ooiwos oot O
MO o 10 -ND DI04 04 10 o
GND - 5U 11 3 Octs rRes O
M11PTH ¥BEE-1B3 Qo104 otR O
GND JP3 Osv on0 Q .
¥ 000000 W

% L’adaptateur breakout board de sparkfun redistribue les broches :

GND DIOO
33 DIO1
ouT DIO2
IN DIO3
DIO12 RTS
RST DIOS
RSSI RES
DIO11 DIO9
RES CTS
DTR DIO4
GND 5V

i

P.G Lycée Vaucanson

4 décembre 2015

XBEE_HANDS_ON_PSOC.docx

Page 2



PSoC

Configuration générale
1)

Pour le coordonnateur API

% régler le numéro de netid :
* Metworking

Change networking settings

(D ID PaM ID

* Serial Interfacing

hange modem inkerfacing options

(i) AD API Output Made

2) Pour les deux end device

Compare the Input voltage (Vin) with
the DAC reference (RefV)

Vin (8} ———y

RefV.
VDAC!

VDAC

2000

Mative [0]

Quand le réseau fonctionne XCTU a acceés a la configuration de n'importe quel noeud du réseau. Donc
on peut observer ou modifier la configuration sans avoir a les débrancher.

% Les deux end device sont cablés sur une platine labdec.

% Les deux configurations sont identiques sauf le délai de transmission IR (12C soit 300 ms)

* Metworking

Change netwarking settings

(i) ID PAMID

* Addressing
Change addressing setkings

(D DH Destination address High

(D DL Destination Address Low
* I/0 Settings
Madify D0 and ADC options

(D DO ADDDIOD Configuration

| 2000

134200

| 40C45854

‘Digital Input [3]

v]
(D PR Full-up Resistar Enable | 1FFF |
* I;/0 Sampling
Configure I sampling parameters
(D IR I Sampling Rate 3ES

x1ms

)
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Compare the Input voltage (Vin) with
the DAC reference (RefV)

PSoC [E'E

Fonctionnement :

% les trames XBee recues peuvent étre visualisées avec XCTU. Il faut connecter la liaison série au
module radio avec le bouton ©pen the serial connection with the radio module.

i
sY =¥

2F Radio Configuration [ - 0013420040C45354]

i Radio Modules

Name: ® ~ .
Function: ZigBee Coordinator AP - |j:Q:] l:l
Port: COMI1Z - 9R00(8/H/ 1M - APT @ » b Im T B

MAC: 0013420040C4585A

Ey
(D NK Network Encryption Key [ | & |\:|

¥ Serial Interfacing
Change modem interfacing options

(© BD Baud Rate 500121 v] $ .'\;4} )
@ NB Party | o Pariy (0] v @@
(@ SB stop Bits | one stop bit [0] v l\? l?‘l
@ D7 D107 Configuration [T flow control [1] v & @
@ D6 D105 Configuration [pisable [0] v & @
@ AP APIEnable L eetenstloapna@  (§) (&)
(D AD API OutpLE Mode |Explici [1] v $ I?I

Default: 0

Set the API output mede register value, 0 - Received Data formatted as native
API frame format, 1 - Received RF data formatted as Explicit Rx-Indicator, 3 -
Same as 1, plus received Z00 requests are passed out the LIART.

~ Sleep Modes
Configure low power options to suppart end device chidren

@ SP Cyelc Seep Perid e @ @
(D) SN Number of Cyclc Slesp Perinds |1 | C‘;\) @
~ 1/0 Settings v

Trame regue DIOO valeur 1 (en I'air) ou O (relié¢ a GND), analyse par XCTU

Zigbee 10 Data Sample RX Indicator
FEOD 129200 13 420040 C1 24 BF 69 CF 4101 0001 000001 52

- Start delimiter: 7E

- Length: 00 12 {18}

- Frame type: 92 (Zighee 10 Data Sample RX Indicator)
- 64-bit source address: 00 13 42 00 40 C1 24 BF
- 16-bit source address: 59 CF

- Receive options: 41

- Number of samples: 01

- Digital channel mask: 00 01

- Analog channel mask: 00

- Digital samples: 00 01

- Checksum: 52

Zighee 10 Data Sample R¥ Indicator
FEOD 129200 13 A4Z 0040 C1 24 BF 69 CF 41 01 00 01 00 00 00 33

- Start delimiter: 7E

- Length: 00 12 {18}

- Frame type: 92 (Zighee 10 Data Sample RX Indicator)
- 64-bit source address: 00 13 A2 00 40 C1 24 BF
- 16-bit source address: 59 CF

- Receive options: 41

- Number of samples: 01

- Digital channel mask: 00 01

- Analog channel mask: 00

- Digital samples: 00 00

- Checksum: 53

Trame vue par testcom (entrée a gnd) longueur 22 [API output mode 0]:

JE 00 12 92 00 13 A2 00 40 C1 24 BF 69 CF 41 01 00 01 00 00 OO0 53

K
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PSoC B ¢

Q Radio Modules

- 0013A20040C45854

Name: API Console Tx Frames: 0

Function: ZigBee .. .tor APT Status: Connected | Rx Frames: 505

Port: COMIZ... - APL
MAC: 0013A...45854

(%) (%)

Frames log (R) ‘E} ® Frame details
D | Time Le.. | Frame 2| zighee ID Data Sample RX Indicator =
& 436 145249, 18 Tighe 102 Data Sample R Indicator
12 Zighee 10 Data Sample RX Indicator JE 00 1292 00 13 A2 00 40 C1 24 BF 65
18 Zighee 10 Dsta Semple R Indistor 7D 4101 00 01 00 00 00 A9
13 Zighee 10 Data Sample R¥ Indicator
18 Zighee 12 Data Sample R Indicator o =
18 Zighes 10 Daka Sample R Indicator - Start delimiter: 7&
13 Zighee 10 Data Sample R¥ Indicator - Length: 00 12 (18)
18 Figbee 10 Data Sample R: Indicator - Frame type: 92 (Zighee IO Data
18 Zighee 10 Data Sample R Indicator | Sample RY Indicator)
< |13 | - 64-bit source address: 00 1342 +
Send frames (W) send a single frame
Mame: Type )
@ Send selected frame
Send sequence
Transmit interval (ms): 500 -
) Loop infinitehy
Start sequence
Updates Available x
Updates are avaiable for your software,

Click to review and install Updates.
Set up Remindsr options

i Radio Moclules

- 0013420040C45854

Name:
Function: Zighee Coordinatar APT
Port: COMI2 - 9600/8/N/1/M - APT
MAC: 0013A20040C4585A

API Console Tx Frames: 10
Status: Connected | Rx Frames: 1566

(%) (x]

O

Frames log () E:EI:I \:E;\ ® Frame details

Time L. Frams #| Zigbee 10 Data Sample RX  *

4 1. 1459, 18 Zighee IO Data Samplz X, Indicator

e
I
E]
=3
T
E]
2
g
2
&
=)

— 1. 18 Zighee 10 Data Sample RX ...
Function: Zigees End Devics APT . €L 18 Zighee I0 Data Sample R L., FE DD 12 92 00 13 42 00 40
MAC: 0013A20040C12ABF Feeai &L 18 Zighee 10 Data Sample R L., 124 BF 55 7D 41 01 00 01
. 1 18 Zigbee 10 Data Sample RX L.,
Name: 1. 15 Zighee IO Data Sample RX L., 0000 00 A9
" bee 10 Data Sample RX T
Function: ZigBes End Device API . *1 18 i vl -
MAC: 01320001 ZACE Feeai 1. 18 Zighee 10 Data Sample RX L. - Start delimiter: 7E
: 1. 18 Zighee IO Data Sampls RX ... - Length: 00 12 (18)
1. 16 Zighss 10 DstaSampls RX T | - Frame tvbe: 92 (Ziobee v
Send frames () send a single frame
Mame Type

@

Send selected frame

Send sequence

Transmit interval (msy; 500 —

) Loop infinitely

Stark sequence

Updates Available x

Updates are avallable Far yaur software.
Click ta review and install updates.

Set up Reminder options

Trame recue toutes les secondes longueur 28 [API output mode 1]:

7E 00 18 91 )00 13 A2 00 40 C1 2A BF| 34 84 E8 Eg& 00 92 C1 05 41 01 00 01 00 00 01 9F

7E 00 18 91 00 13 A2 00 40 C1 24 BF &9 CF E8 E8 00 92 C1 05 41 01 00 01 00 00 00 2C

)
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PSoC

lh DAC reference (R

re the Input. mug je (Vin) with

__

% Penser a régler le pull-up si besoin :

(D PR Pull-up Resistar Enable

{FFF

Range: 0x0 - 0x3FFF {Default: 1FFF)
Setread bitfield to configure inkernal pullup resiskors skaktus For 1O lines.,

1=internal pullup enabled, 0=no internal pullup, Bitfield map: (13)0I0FNCTS,

(12)-DI011, (11%-DIO10/PWMO, (103-DI012, (9)-OnySleep, (S)ssociate,
(71-DIN/Config, (6)-Sleep_Ra, (5)-RTS, (4)-4D0/DIO0, {31-4D1/0I01,

(i) IC Digital 10 Change Detection o

Range: 0x0 - D=FFFF {Default: O)

Bitfield that configures which digital IQ pins should be monitored For change
detection. If a change is detected on an enabled digital IO pin, a digital I
sample is immediately transmitted ko the address specified by DHOL,

Ajout d’'un deuxiéme End Device (Essai 3) configuré sur un envoi de I'entrée DIOO toutes les 300 ms

IR=0x12C

92|00 13 A2 00 40 C1 2A BF| 8F

92 00 13 A2 00 40
92 00 13 A2 00 AC

Cl 2A C2 OF
Cl 24 C2 OF

92[nn_13 _ar

c1_2 oF

Al
92 00 13 A2 00 40

Quelques questions :

Cl 24 BF 8F

% comment identifier 'origine du message ?

% comment envoyer un état a tous le réseau ?

& revoir la récupération de trame avec PSoC et Delphi pour le maitre.

Exemple d’envoi d’info digital aprés un arrét et une remise sous tension, environ 1mn d’attente avant le
départ du réseau :

XBee ZB User_Guide.pdf

C1
C1
C1
C1
C1

Cl

X7 00 40 C1 24 C2]100
A7 00 40 C1 24 BF|OD

oo
oo

C1
C1

o
o
=
=
o e o
[AER] X AR
]
M

)

24 C2Z2 0O
24 C2 00

P.G Lycée Vaucanson
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Compare the Input voltage (Vin) with
the DAC reference (Re\)

Vin (8 ——

RefV.
VDAC!

PSoC B ¢

Conmmande a distance

Liste du materiel requis :

THE HANDS-ON
XBEE LAB MANUAL
Experiments that Teach
you XBEE Wirelesss
Communications

% le matériel est inchangé, voir chapitre précédent.

Configuration

Jon Titus

% la sortie DIO1 est configurée, une led est connectée via une résistance de 120Q
% |l faut modifier la configuration avec XCTU. A noter qu'’il est possible de
reconfigurer n'importe quel noeud du réseau a distance avec ce logiciel.

¥ I/0 Settings
IModify DIC and ADC options

(i) DO ADO{DION Configuration |Digital Input [3] vl

(i) D1 ADY/DIO1 Configuration |Digital O, High [5] v |

Mise en oeuvre utilisation de trame API

% nous allons utiliser une trame API pour transmettre notre commande AT. Le logiciel XCTU permet de
construire cette trame :

EREICICD 3

B Radio Mockles - 0134200404565
Name: ®
o) API Console Tx Frames: 0
O ot ki
Ports comiz . -1 | (%)
MAC: 00134, ..45858 o=
Frames log (%) (B) (8) (X) Frame details
D Tme Le... | Frame
= XBee API Frame generator 5]
XBee API Frame generator
® One or more API frame fields are not correctly
configured. a
send frames S l Send a single frame
= —~ Frame parameters:
Neme Tope
b & Send selected frame =
o= @) Start dfmiter 7E
Transmit interval (ms): 500 s
=3 x @ Frame type 17
© Loop infintely @ Frame D [o1 ]
Start sequence (@) &4-bit dest. address | 00 00 00 00 00 00 00 00 ]
@ 16bit dest, address | FFFE ]
(@ Remote cmd. options | apaly changes [0z] v]
& —
() AT command HER | AscII |
\ 4
2= Rdd API frame to the list Xl
(@ The entered frame is not valid.
Frame name | ALLUMER_LEC] ] (@) Parameter value HER | AscII |
(@ Enter the XBee API frame to be added to the list. /
-
@ Checksum =
2 &
Generated frama:
$ Create fra% using ‘?ames Generator’ tool .. .
N L
ddframe e

)
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Compare the Input voltage (Vin) with
the DAC reference (RefV)

Vin (8 ——

RefV.
VDAC!

PSoC B ¢

% Saisie et envoi de la trame avec XCTU :

<= XBee AP| Frame generator,

Trame extinction de la led

dit selected frame X

XBee API Frame generator

This tool wil help you to generate any kind of AP frame and g
copy its value. Just fil in the required fields. A

(© Enter the new name of the frame.
Protocol: i
‘ZIQEEE v| Frame name | Eteint_Led Essai_1 ‘
Frame Eype: | 0,17 - Remote AT Command -
‘ | @ The specified XBee API packet is correct!
Frame parameters:
7E 00 10 17 01 @0 13 A2 0@ 46 (1 2A BF FF FE 02
() start defimiter 7E ~ a4 31 @5 CF
(@ Length 0010 3
® Frame bype 17
(@) Frame I |01 |
(D) 6e-bit dest, address | 0013 420040 C1 24 BF | [ $ Edit frame using ‘Frames Generator' tool ... ]
(D) 16-bit dest. address | FFFE |
@ Remote cmd. options |Apply changes [02] >3 |
() AT command HEx | asco |

s Trame allumage de la led

<= Add AP frame to the list %]

— ® Enter the name of the XBee API frame to be added to the list.

(D Parameter value HEX | asco |
04 Frame name | ALLUMER_LED) |
@ The specified XBee API packet is correct!

7E 98 10 17 @1 00 13 A2 00 40 C1 2A BF FF FE 02
44 31 &4 DO

(D) Checksum oo - 4

At
Generated frame:
7E 90 10 17 01 00 13 A2 @0 40 (1 2A BF FF FE 02 44 31 &4

Do l $ Create frame using 'Frames Generator' tool . .. l

N\
l Add fram . Cancel
—

2

Q Radio Modules - 0013A20040C45854

Name:

Function: ZigBee .. tor AP1
Port: COMIZ2 .., - AP
MAC: 0013445854

API Console Txframes: 2
Status: Connected Frames: 839

Frame details /

(%) (%)

Frames log

L. | Frame
18 Zighee 10 Data Sample R Indicator
18 Zighee 10 Data Sample R Indicator
18 Zighee 10 Data Sample R Indicator
18 Zighee 10 Data Sample R Indicator
18 Zighee 10 Data Sample R Indicator
1&  Zighee 10 Daka Sample R Indicator
1&  Zighee 10 Daka Sample R Indicator
1&  Zighee 10 Daka Sample R Indicator
1&  Zighee 10 Daka Sample R Indicator

1&  Zigbee 10 Data Sample A3 Indicator 5

é Send a single frame

Send frames

(a

Mame: Type =)
) () sefld selected §
[E = Remote AT Command Request = X/
®  eremore ten Remote AT Command Request (%)
{—) Send sequence
Transmit inkerval {ms): =00 =
(1)

) Loop infinitely

=
\e/l Start sequence

)
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Compars the nput mllagl (Vin) with
RefV.

PSoC [ H

Une vue générale du réseau star 3 xbees

@ Radio Modules I® - oo13sz0040C4sESA
Name: |§\| EER
iy
EHES R |
Port: COMIZ ... - API @
MAC: 00134,,.45854
' = C] (E]
2a13A200 Qa134200
H 2 remote modules ® 4045854 40012402
Qooo 4580
Name:
P

Function: ZigE... APL Q()
MAC: 001...4C2

Name:
o
Function: ZigE... APL Q()
MAC: 001...ABF

(€]

@a13 4200
AAC12ABF

6990

3 nodes [PAN ID: 2000] [CH: 13] <Scanning = Scan 2 (Rermaining: 00:00:00 | Tatal: 00:00:13)

£ | Discovering netwark 0. 040045854 (2 &

Commande a distance d’'un noeud avec un programme windows (Delphi)

% Nous connaissons la structure des deux trames API qui assurent les commandes AT d’allumage et
d’extinction de la LED connectée sur la broche DIO1 de 'END DEVICE d’adresse : 0013 42 00 40 C1 24 EF

% Ces trames peuvent étre générées avec un programme utilisant la liaison série. Pour ce faire Delphi6
est utilisé. Simple de mise en oeuvren langage Pascal Objet en francais, avec une aide en francais il

permet de construire rapidement des interfaces windows agréable et fonctionnelle. Delphi6 est
gratuit.

% La mise en oeuvre est trés simple :

e choix du port com sur lequel est connecté le coordinateur (dans notre cas com12)
connection sur ce port
les trames regues qui proviennent des deux end device (voir paragraphe 1)
I'appui sur le bouton allmage ou extinction provoque 'action concernée sur la led distante.
comme un écho est demané le end device acquitte la bonne exécution de la commande.

)
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PSoC

Compare the Input voltage (Vin) with
the DAC reference (RefV)

Vin

RefV.
VDAC!

Action sur le réseau xbee a partir de I'application Delphi

s Form1

CoM12 h

4 radio Modules

Name:

Function: Zgese Coordinator APT
Port: COMIZ - 9600/8/N/1/N - APT
MAC: 0013A20040C45854

&® 3 remate modes

gt Nanme:
f-R;F@: Function: Zigss End Device APT
- MAC: 0013AZ00M0CIZACE

], Name:
_f %F . Function: ZigBes Router AR
5 MAC: 00I3AZD040CH5883
Name:

MAC: 0013A20040C1 2ABF

(24, C2

RE
E'.

5

(28 BF

Eteindre la LED
Allumner la LED

RED
Bo8s d

Wers PSoC
Effacement

22
22
22
22:
22
22
22:
22
22
22
22:
22
22
22
22
22
22
22:
22
22

FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2ABF722041 010003000003 F4
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO0TZ28Z0013A20040C1 2ABF 722041 010003000003 F4
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
JEO0129Z2 001342004021 2ABF722041 010003000003 F4
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013 A2 0040C1 2ABF 722041 010003000003 F4
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO0T29Z20013A20040 1 2ACZEFIF AN D1 0001 0000071 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013 A2 0040C1 2ABF 722041 010003000003 F4

=»»7E 001017010013 AZ0040C1 2ABF FFFE 02 4431 05 CF

22
19:
22
22
22
22
22
22
22:
22

FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
JEOOOFY7010013A20040C1 2ABF 722044310021

FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013 A2 0040C1 2ABF 722041 010003000003 F4
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO0TZ8Z 0013 A20040C1 ZABFFZ 2041 010003000003 F4
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9

=»>7E 001017010013 AZ0040C1 2ABF FFFE 024431 04 D0

22
19:
22:
22
22

FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
JEO0OFS7 010013 A20040C1 2ABF 72 204431 00 C1

FEO0TZ8Z 0013 A20040 1 2ACZEFIF 1010001000001 D9
FEO012920013A20040C1 2A CZ6F3F 41010001 000001 D9
FEO012920013 A2 0040C1 2ABF 722041 010003000001 F6

Organisation du code Delphi la partie émission de trame

L Les octets des deux trames
sont envoyés par la commande

ComPortl.WriteStr

)

[Fbegin

“end;

procedure TForml.Button3Click{Sender:

if { Comportl.Connected = true ) then
ComPorcl.WriteStr{chr(:7E)

else ShowMessage(' Fort com non connscté');

TObject):
[begin

+ chr{s00)y
chr{fi0)
chr{:17)
chr{i0L)
chr{ 00}
chr{sl3)
chr{ L)
chr{ 00}
chr{ 40y
chr{iCL)
chr{izL)
chr{$EF)
chr{iFF)
chr{:F)
chr{i0zy
chr(i44)
chr{:il)
chri{i05)
chr{{CF)

A RS

)

~end:

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

)

procedure TForml.ButtonlCliclk(Sender:

chr{ s00)
chr(§i0)
chr{$i7)
chr({§01)
chr{ $00)
chr{$13)
chr{ o)
chr{ $00)
chr{ $40)
chr{jc1)
chr({§z1)
chr{ {EF)
chr{{FF)
chr{iFE)
chr{$02)
chr{ $44)
chr({§3l)
chr{ §04)
chr({$D0)

Tohject):

if { Comportl.Connected = true ) then
ComPortl.WriteScr(chrii7E)

else ShowMessage(' Fort com non connects'):

P.G Lycée Vaucanson
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PSoC B ¢

Le PSoC entre en scene

Ajout d’'un module supplémentaire

% Choix Firmware Router API
% Pan ID : 2000

% Adresse de destination adresse du coordinateur : 00 13 A2 00 40 C4 58 5A

i Radio Modules

Name: ®
Function: ZigBes Coordinator APT

Port: COMLZ - 9600/8/M/1{M - APT @

MAC: 0013A20040C45554 A

Name:
Function: ZigBes Router APL
MAC: 0013A20040C45583

(%)

(%)

Name:

Function: ZigBee End Device API ®
(%)

MAC: 0013A20040C12AC2

Name:
Function: ZigBee End Device APL
MALC: 0013A20040C1ZABF

% description du réseau : Le coordinateur est en liaison avec le programme XBEE_STAR, celui-ci
affiche les trames regues et envoyées.

COM12 h

4B radio Moduies 58EA %
Name: (%) ZB)

. (%)
by Function: ZigBee Coordinator APT =
' Port: COMIZ - S600/BMNIIN - AP t5]
c MAC: D013A20040C4535A ™
I8 sremote modes (x)
By i e
— 24 C2 GEB)
IEAL  punction: zies Router ap1 x)
.R-® - = RE 1
x: b 24 BF
Function: Zgfee End Device 71 (%)
AT N Cli e Eendel LD | < Allumage extinction de la led
Alumerla LED sur le End Device
RED
5383
Vers PSoC <«— Envoi d’'une trame au Router
Effacement
P.G Lycée Vaucanson XBEE_HANDS_ ON_PSOC.docx Page 11
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PSoC = #

% le module XBee router est connecté sur la carte PSoC. Le PSoC retransmet tous les octets regus ou
envoyés sur la liaison série PC. Le sniffer TestCom permet de visualiser les trames.

Transmission du coordinator vers le PSoC (Router)

% le PSoC attend la réception d’une trame Erwoi Trame S

% la trame est envoyée :

_ﬁ — =>:>7E001210000013A20040 545583 FF FE 00 0055 BE 77 83 A4

ZB
XBE E_STAR A NOTER : la t.rame_ est traitée par
. I'’XBee destinataire. Celui-ci
Delphi 6 ressort sur DOUT une trame au

format 0x90 => données regues.
Trame exbloitées nar le PSoC

7E 00 10 90 00 13 A2 00 40 C4 58 54 00 00 01 55 66 77 88 49

ComPortl.TriteStr{chr{i T}
+ chr( 00y
+ chr(iiz)
+ chr{ii0)
+ chr(i00)
+ chr(i00)
, . . . + chr({ii3)
% Programme d’envoi de la trame par appui sur le BP dans Delphi6 : + enr(312)
+ chr{soo)
+ chr(i40)
+ chr{ic4)
+ chr{ss=)
+ chr{ss3)
+ chr{sFr)
+ chr{sFE)
+ chr{s00)
+ chr{i00)
+ chr{i55)
+ chr{ica)
@ + chr{i77)
- + chr{sso)
+ chr{iid)
¥

P.G Lycée Vaucanson XBEE_HANDS_ ON_PSOC.docx Page 12
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Transmission d’'une trame depuis le PSoC vers le coordinateur

% le PSoC transmet une trame a destination du coordinateur

=) FE 00 OF 10 00 00 13 A2 00 40 C4 58 5A FF FE 00 00 24 63

'ﬁ e FEN0ODE00013AZ0040 C45883 CA980 2454 %

XBEE_STAR
Delphi 6

% I'envoie de la trame dans le PSoC

if (EP1 Push==1}){
ZBEE PutlArray({trame API Transfert 1 Octet, longueurTrame) :
PC Putirray(trame API Transfert 1 Octet,longueurTrame) :

H

)

P.G Lycée Vaucanson XBEE_HANDS_ ON_PSOC.docx Page 13
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PSoC B ¢

Connexion du module XBee sur le PSoC5 (Kit014)

% Deux composants UART sont utilisés le premier pour la liaison avec
le module XBee et le second pour la liaison vers un port COM de PC
via la l'interface RS232.

L’'UART XBee

DIN xbee =>P0_1 (Tx XBEE UART component)

DOUT xbee => P0_0 (Rx XBEE UART component) Rx_1 [an}+—

L’UART PC (PSoC vers RS232 carte PSoCVox) utilise

les liaisons RX =>P2_7 et Tx=>P2_6

DEPART =» BF1

XBEE

UART
Rx_2 [so}——rx tXf— o o] Tx 2

tx_interruptp=J
rx_interrupt-

tx_enf=]
[Hreset

)

1

RS232 Vers PC
PC
UART
rx X — ] Tx 1

reset

tx_interrupt=]
rx_interruptf

P.G Lycée Vaucanson XBEE_HANDS ON_PSOC.docx
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PSoC B ¢

Descriptions des trames API utilisées

Towt Gy iy et
& ZigBee RF Modules User Guide.pdf [ om [ ] || metconan || 1o |
ftpl.digi.com/support/documentation/90000976 W.pdf P
Lo J[ === ]
Description générale d'une trame
Start Delimiter Length Frame Data Checksum
(Byte 1) (Bytes 2-3) (Bytes 4-n) (Byte n +1)
0x7E MSE LSB APl-specific Structure 1 Byte

Attention certains caractéres ne doivent pas se trouver dans ces séquences :

Data bytes that need to be escaped:

*  Ox7E - Frame Delimiter

* 0x7D - Escape

« Dx11 -XON

= 0x13 - XOFF
Voir a ce sujet la page 113 du document ressource.
La liste des trames possibles

APl Frame Names APLID

AT Command Ox08

AT Command - Queue Parameter Value 0x09

ZigBee Transmit Request ox10

Explicit Addressing ZigBee Command Frame Ox11

Remote Command Reguest 0x17

Create Source Route 0x21

AT Command Response Ox88

Modem Status 0x8A

ZigBee Transmit Status OxBB

ZigBee Receive Packet (AQ=0) 0x90

ZigBee Explicit Rx Indicator (AD=1) 0x91

ZigBee |0 Data Sample Rx Indicator 0x92

XBee Sensor Read Indicator (AO=0) 0x94

Made Identification Indicator (AQ=0) 0x35

Remote Command Response 0x97

Over-the-Air Firmware Update Status 0xAD

Route Record Indicator OxAT

Many-to-One Route Request Indicator (ELE @

P.G Lycée Vaucanson XBEE_HANDS_ON_PSOC.docx Page 15
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Compare the Input mllagl (Vin) with

the DAC reference

RefV.

Le calcul du checksum :

Le checksum se calcul sur les octets de Data Frame. Tous ces octets sont additionnés et la somme
obtenue est soustraite a OxFF :

Example: Create an APl AT command frame to configure an XBee to allow joining (set NJ to 0xFF). The
frame should look like:

Ox7E Ox00 0x05 0x08 0x01 0x4E Ox44 OxFF SF
Where

0x0005 = length

0x08 = AT Comnmand API frame type
Ox01 = Frame |1D (set to non-zero value)
Dx4E44 = AT Command ("N

OxFF = value to set command to

0x5F = Checksum

The checksum is calculated as [0xFF - (0x08 + 0x01 + Ox4E + Ox44 + 0xFF))

% la

procedure dans le projet PSoC : La trame est dans la variable de type tableau table[], comme

indiqué dans la norme le checksum est calculé a partir de I'octet n°3, (rappel le décompte commence a
0, l'octet n°3 est le premier de DataFrame). La somme obtenue ramenée sur les 8 bits de poids faible
est soustraite a OXFF :

.-"'*
B/
+
*

L%

e

)

Caleoul du Checksum Cypress */

To calculate: Wot including frawme delimiters and length,

add all bytezs keeping only the lowest &

hits of the result and subtract the result from O0xFF.

Feturns checksum of contents in TxPacket hased on the packet length entries */

uintd CalculluChecksum{uintd table[], uints nombreElements)

uintleé tempchecksum = [0

uintle i;
for{(i = = i < nombreElement=-1: i++}) |
tempchecksum += table[i] :

h

tempchecksum k= OxO0FF :

return (uintS){0xFF - tempcheckswmu) ;

P.G Lycée Vaucanson XBEE_HANDS_ ON_PSOC.docx Page 16
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ZigBee requéte de transmission de données 0x10

Cette trame permet de transférer des données d’un point a un autre du réseau.

Frame Fields Offset | Example Description
Start Delimiter [u} 0x7E
Length M5B 1 000 Mumber of bytes between the length and the checksum

L5B 2 Ox16

Frame Type 3 0x10
Frame I Identifies the UART data frame for the host to correlate with
4 0:01 3 subsequent ACK (acknowledgment). If set ta 0, no
response is sent.
64-bit M5B 5 0x00  ger o the 64-bit address of the destination device, The
[estination 6 oxia  following addresses are also supported:
Address 3 OxAz | 0X0DO0DOOODOODDOOD - Reserved 64-bit address for the
coordinater
& 0x00 | (wO00OOODOOCOFFEE - Broadcast address
a x40
Frame-
specific Data 10 D
11 0x01
LSB 12 Ox27
16-hit M5B 13 OxFF  getno the 16-bit address of the destination device, If known.
Destination Set to OxFFFE if the address is unknown, or if sending a
Metwork LSE 14 OxFE  broadcast
Address
Broadcast Sets maximum number of hops a broadcast transmission
Radius 15 oxoQ | C@N occur,
If set to 0, the broadcast radius will be set to the maximum
hops value,
Options Bitfield of supported transmission options. Supported
wvalues include the following:
0x01 - Disable retries and route repair
0x20 - Enable APS encryption (if EE=1)
0x40 - Use the extended transmission timeout
Enabling APS encryption presumes the source and
destination have been authenticated.
16 0x00 1 also decreases the maximum number of RF payload bytes
by 4 (below the value reported by NP).
The extended transmission timeout is needed when
addressing sleeping end devices.It also increases the retry
interval between retries to compensate for end device
Frame- polling. See Transmission timeouts on page 77 for a

description.

specific Data A
P Unused bits must be set to 0.

RF Data 17 0x54  pata that is sent to the destination device
18 0x78
19 Ox44
20 0x61
21 0x74
22 0x61
23 0x30
24 O0x41
Checksum 25 0x13  OxFF - the 8 bit sum of bytes from offset 3 to this byte.
Q
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% Analyse d'une trame :

FEO0T210000013A20040C45883 FFFEO0DDD55 bb 77 88 Ad

Calcul du checksum

Début de Longueur : 18 octets

trame identification de trame
0 => pas de réponse

?EI]IHE1I][I[I[II]13ﬂE’[I[I4[IE45I]IH|FFFEI]I]I]I]55EiEi??EE .

adresse destination sur 64 bits
ici le routeur

non utilisé ici checksum

Longueur : 18 octets

% 'adressage utilisé est en 64 bits I'adresse sur 16 bits n’est donc pas utilisée d’ou le code FF FE
% les deux octets suivants sont a 00

% le message utile est la suite 55 66 77 88

)
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ZigBee requéte de réception de paquet 0x90

Frame Fields Offset | Example Description
Start Delimiter 0 Ox7E
Length MSB 1 0x00  Mumber of bytes between the length and the
LSE 2 i checksum
Frame Type 3 Ox20
64-bit Source M5B 4 0x00
Address .
5 0x13 G4-bit address of sender. 5et to OxFFFFFFFFFFFFFFFF
I A2 {unknown 64-bit address) if the sender's G4-bit
address is unknown.
7 w00
B [EZY]
9 w52
10 2B
LSE 11 Dty

16-bit Source M5B 12 70 16-bit address of sender
Frame- Network Address | 5g 13 (xE4

specific Data Receive Options 0x01 - Packet Acknowledged
0x02 - Packet was a broadcast packet
w20 - Packet encrypted with APS encryption
() - Packet was sent frem an end device (if known)
14 axi
Note Option values can be combined, For example, a
Oxa0 and a 0x01 will show as a 0x41, Other possible
values Ow21, 0x22, 0x41, Oxd2, Oxed, 0xb1, Ixe2.
Recelved Data 15 0x52 Received RF data
16 Ox78
17 Oxdd
18 axia1
19 ax74
20 axi1
Checksum 21 00D OwFF - the B bit sum of bytes from offser 3 1o this byte.

% analyse d’'une trame

TE 00 10 30 00 13 A2 00 40 C4 58 54 00 00 01 35 66 77 88 43

Calcul du checksum

Début de S — 3t
TE/ 00 10/ 90 00 13 AZ 00 40 C4 58 54 j00 00 0155 66 77 88|49

Longueur : 16 octets

L cette trame est délivrée par le module XBee lorsqu'il regoit les données par la trame 0x10. Il indique
de ce fait 'adresse du module d’origine qui a envoyé les données, ici le coordinator.

Q
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Compare the Input voltage (Vin) with
[ olV)

VDAC

ZigBee indicateur d’lO distant 0x92

Frame Fields Offset | Example Description
Start 0 Ox7E
Delimiter
Length M5B 1 Ox00  Mumber of bytes between the length and the checksum
LSE 2 Ox14
Frame Type 3 Ox92
64-bit Source M3B 4 0x00  g4-bit address of sender
Address 5 0x13
Frame- 6 OxA2
specific Data
P 7 0x00
8 Ox40
9 Ox52
10 0x2B
LSB 11 OxAA
16-bit Source M5B 12 Ox7D | 1g.bit address of sender
MNetwork Address LSB 13 DxB4
Receive Options 14 001 0x01 - Packet Acknowledged
0x02 - Packet was a broadcast packet
Number of 15 001 Number of sample sets included in the payload
Samples (Always setto 1)
Digital Channel 16 0x00  gitmask field that indicates which digital 10 lines on the
Mask* 17 ox1c  remaote have sampling enabled (if any)
Erame- Analo:g*channel 18 oxoa>  Bitmask field that in_dicates which analog 10 lines on the
specific Data Mask remote have sampling enabled (if any)
Digital Samples 19 0x00  |fthe sample set includes any digital 10 lines (Digital
(if included) Channel Mask = 0), these two bytes contain samples for
all enabled digital 1O lines
20 ox14  DIO lines that do not have sampling enabled return 0.
Bits in these 2 bytes map the same as they do in the
Digital Channels Mask field
Analog Sample 21 0x02  |fthe sample set includes any analog input lines
(Analog Channel Mask > 0), each enabled analog input
returns a 2-byte value indicating the A/D measurement
2 025 of that input. Analog samples are ordered sequentially
from ADO/DIO0 to AD3/DIO3, to the supply voltage
Checksum 23 OxF5 | OxFF - the 8 bit sum of bytes from offset 3 to this byte

Identification de I'entrée tout ou rien 10 transmise Ox16 et Ox17:

4 décembre 2015

N/A N/A N/ A CD/DIC12 PWM/DIO11  RSSI/DIOT0  N/A N/A

CTS/DI0T RTS/DIO6 ASSOC/DIOS DI04 AD3/DIO3  AD2/DIOZ  AD1/DIO1  ADO/DIOO

Identification de I'entrée analogique transmise 0x18

Supply Voltage N/A N/ A N/A AD3 AD2 AD1 ADO
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PSoC

Wanalyse d’une trame

TE 00 12 92 00 13 42 00 40 C1 24 BF 63 CF 41 01 00 01 00 00 00 53

Calcul du checksum

adresse 16 bits

Début de ‘ non utilisé ici o
trame identification

toujours 1 source AD  |checksum

o200 otoofoo ools3

TE)00 12|32 00 13 22 00 40 C1 24 BF EHICF 4ﬂ

_a(_jr‘esse source sur 64 bits identification | valeur de la
ici I'End Device source 10 source 10
ici DIOO iciDIO0O=0

% il n’y a pas d’octet regu pour les valeurs analogiques car aucune n’a été définie identification source
AD = 00.

)
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Schéma général du réseau XBee

Réseau XBee

2
Iun.um.
| 0 Casasa
. N

132000
WL
ww

End Device

@

SO1I200
MV ASRRC

“% Coordinator

€

00 13-%
‘WL .02

16LF

XBEE_STAR
Delphi 6

Router
o Suini de lamin 1 ol : L 1TANE o
C 4
52
.
26-20, JE QD .D 50 DO 13 22 DO 49 Cd4 SE S2 4D 1D DL S5 66 77 B3 49
TestCom
& | =
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|!!| Indique un document ressource
@ Retour au sommaire

% Retour a la page courante
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