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* @ manc PURPOSE: Vaits to receive a message from a SHAC remote. Vhen a1 & opp_stots
Selct the rojec ocation. (@ smac it is received, it acknowledges the remote and prints out & rocmods
data. & sensor_data
& remoteid
NOTES: Depends on having a SHAC Remote, either a SARD board pr: & ncattenpts
data rewote program, or another MS20SEVE programed with & rtotaera
e & nromode
e & v date bufer
& rata ufer
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#include <smac_init.h> // initialization code and functions fo @ i ia
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When a1
received, it acknowledges the remote and prints out
data.
NOTES: Depends on having a SNAC Remote, either a SARD board pre
data remote program, or anather NS208EVE programed with
progran.

Winclude <stdio.h> Standard C Libra
#include <5208evb.h>  // All mefS5zez memory accessible periph
#include <smac_init.h> // initialization code and functions fo
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Copyuright (c) July, 2005 : Intec Inoventurss Inc # ACKREMOTE
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PURPOSE: Vaits to receive a message from a SHAC remote. Vhen a1 & appstaus
o (€] smac ke is received, it acknowledges the remote and prints out & roxmode
date. & sensor_data
4 remoed
NOTES: Depends on having a SHAC Remote, either a SARD board pr: & ncattenpts
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PURPOSE: Vaits to receive a message from a SHAC remote. When a1
is received, it acknouledges the remote and prints out
daca.

NOTES: Depends on having a SHAC Remote, either a SARD board pri

data remote program, or another NS208EVE programed with
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(€ manc PURPOSE: Vaits to receive a message from a SHAC remote. Vhen a1 & opp_staus
* @) smac b s received, it acknowledges the remote and prints out a
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& remote
NOTES: Depends on having a SHAC Remote, either a SARD hoard pr & ox_sttenpt
data remote program, or another HSZOSEVE prograwed with A rcdata, ‘2”9"'
e 2 npcmode
& bidaa bufer
Winclude <stdio.h> // Standard C Library for 10 4% pads
& ropadet

#include <5208evb.h>  // All mef5zez memory accessible periph # Nan
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‘Finished building: DemoSHAC_Host.elf'
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Flash Erase conplete. 0xA000 bytes erased
Progron successiully flashed
4BUG)
Jacal host and send S-records e
e i annioed succeasiel]
o cn i S son (OOTTRTS
Continue (ves | no)?

Fiash Erase complete. 0xA00D bytes erased
successfully flashed




Edt Navigate:
- B &

Search Run Project S8C Window Help

"> ¢ BFEBEL ©-a-d-0- LAC ST PR

i:

Ficrr

B® v
< Demosiac_sost

ot 71 = 0| (RN @ngle.moce | @smc e | @monc

- Bnates * SHAC Declarations 1/
: @ oetus uinte app_status. 7/ Host state
L = divers wincs rex mode; 7/ global mode defined for SHAC
- G e
% [ smacnih uince sensor_data; // dava transmitted from the remote
= 48 manc uincs remote_id; 7/ identification of the remote
. (8 smacitc uints rx_attempt: // number of tries to send before the current packet
£ Demosiac_Remote uinc® rx_date_length; // length in bytes of the received packet

uints in_rx_mode: 7/ boolean for main loop

uints tx_data buffer(16]; // buffer holding the data to be sent
uints rx_daca buffer(16]; // buffer holding the data recieved
©x_packet_t // packet holding the data to be sent
£x_packet_t // packet holding the data recieved
7+ End SHAC

// Private function declarations

void // initializes GPIO signals, the HC13192 chip
swac_init(void);  // and registers the IRQL interrupt
voia // Puts the NC13192 into a listening mode

do_smac_host (void); // Uhen a packet is received, sends an acknovledgement.
/ End private function declarations

void // initializes GPIO siamals, the HC13192 chip
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|5 DemosMAC_Remote

it Naviate Seach Run Project SoC Window Fep
FHolE " > BFE BES @856 Q- |OF B | Rydcrr
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vt 521 | (CRE @i e | B re | @nnc B
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|5 Demosiac_Host
o e voia // Received data handler, called from interrupt
S HCPS_dava_indicacion( 7/ vandler vhen a packet is received.
o ot i hachat (& <is peamec i/ ria VAEVEr that wis leriiten 4
- = o ¢

‘& B smac_rith in_rx_wode = 0; // some data arrived so stop blocking in main loop

2 mainc

B [6) smac_it.c switch | rx_packet->status )

case SUCCESS:
£ ( ( rx_packec->dataf0] ) == Net_ID ) // Response from our net?
«
remote_id = rx_packst->data[l];  // Get remote to ACK
sensor_data = rx_packet->data[2]; // Get remote's data

x_sttempts = rx_packec->data[3]; // Get the mumber of attempts

rx_packet->datalength;// Get the lenght of the data
o in of A eaxer

i o o1 S rxsesassaznasrnsl
= ACK_RENOTE; // acknovledge the packet in the
/7 wain loop

break;
case TINEOUT:
ak;
case OVERFLOV:
break;

Problems | Console Propertes | 4 S6C view 2

Connect the MCF5208EVB to a host PC using
serial port

Start SBCTools and edit the demo programs:
DemoSMACHost main.c as shown in the slides, in
this case just remove the comments lines
Compile and build the code then save to the flash
of one 5208 board as a comm. Host

Connect jumper #2 so that the program will run
automatically next time powered up

Now edit DemoSMACRemote, compile, build, and
run
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o 18 smac e
| bemosac remote

ol " BSE BB -850 B O [HE- | B

Crt o RN =0 @ smplemac.e | @omoc ntic | @mainc g
5E v E
B3 switch ( app_status |

< Derosiiac_ost i

- ¢ binaes case VAIT for RENOTE:

|# & Debug // enable the receiver on the MC13192 4

o & divers MLWE_RX_enable_request{ &rx_packet, 0 ); // no timeout

case ACK_RENOTE:
/0 1% ve have just received a packet, respond to it
©x_data_butfer[0] = Net_ID;  // Semd mev 10
©x_data_buffer[1] = [ remote_id }; // Respond with Remote's I = ACK
tx_packet. datalength = 2;
HCPS_data_request ( cux_packet ); // tramsmit ACK

printe("Remote #4u reports link quality of - tudBm, *u retries.\n”,
remote id, sensor data, rx attempts )
in of £

11 4
/ re-ensble packet reception

}//ena sviten

int /7 wain loop, calls init, does action
main(void)

|5 Demosmac_Host
-
|- © Binaries
| & oetug
G drivers.

VB smscnnh
o 19 manc

(€] smac_init.c
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2 70 [Bmanc | Esmpemsce | [€macine )
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nd o
while ( ( attempts <= NAX SEND_TRIES | g& ( good_ack == FALSE ) )
¢

/1 test to see if cthe chamnel is in use
channel_energy = HLME_energy_detect() / 2:
/7 Larger value hers is less energy (-dbm)
if ( channel emergy > ENERGY_THRESHOLD )

«

do_smac_remote (void) // Vhen a packet is received, sends an acknovledgement.

©tx_data buffer(3] = ( attempts ); // Send updated avtempts
HCPS_data_request( stx_packet );  // transwit data g
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) smac it
8 manc

% [6) smac_rit.c
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progran.

#include <stdic.h> // Standard C Library for 10
Winclude <S208evb.h>  // ALl mc£5282 wemory accessible peripherals
#include <smac_init.h> // initialization code and functions for SHAC

7" Constants
Hdefine TINER PRESCALER 3 /13 => 250kHz vimer

//#detine TINEOUT PERIOD 0x1ES46 // 0.Ss vhen timer running at 2SOKHz
Hdefine TINEOUT PERIOD O0x61A8 // D.1s uhen timer running at 250KHz

A ..., x N o~
-0

aBUG)

dBUG> dfl

Escaps to local host and send S-records now

S-record download successfull

Hust erase complete sectors (0x001F6000 to 0z001FFFEE)
Continue (yes | n0)? y

Flash Erase conplete. 0xA000 bytes erssed
Progran successfully flashed

dBUG> dl

Escaps to local host and send S-records now
S-record download successfull

dBUG> go 0x40020000

Print out of the
Remote program at
initialization phase

E:




[Edt Navigate Search Run Project SBC Window Help ciCrs
b b EPH S BES G0 - H-Q- B |ee- 5[ Rercer Flo Edt Navgste Seath Run Proect SC Window o
8 OrEHele "> nBSEBEY 8-8-E-6- $-Q- [P |EE- | By
ot 21 = O)[[@*maine | simple_macc | Esmac_inkc | @ mainc 52 =) ¥ B
5 v A B =0 [@nanc | @ane mace | @ smacinkc
- B Y|l nores: pepends on having @ SMAC Remote, cither a SARD hoard programed vith the " Bicrr .50 = 0| CETETRNICERT I & o0 < N
fp omesacen aata remote program, or another MSZOSEV programed vith the SHAC_Remote o @B g - T e e e i TN /oTea e Teeaore a
B ! progran. = Lo dlo_init( EVBS208_DIO_PORT TIMER, MSK_PIN3, OUTPUT ):
-9 on " + < Binaes blink_led();
Lo 9 + oo -
it #include <staio.n> // Stendard C Library for 10 o ® dves e
AN #include <S208evb.h>  // ALl mefS2e2 memory accessible peripheral = o = SRS
B Winclude <smac_init.h> // inicialization code and functions for SNAC g %: ot ot 1 1§
e (6] smac ke R do_smac_remote(); // provess received packets or ensble Rx wode
7" Constants = 55 DenosiAC_Remote )
Wdefine TINER PRESCALER 3 1/ 3 => 250Ktz viver @ e .
//#aetine TINEOUT_PERIOD Ox1ES45 // 0.Ss when t el
#define TINEOUT PERIOD OxS1is // 0.is vhen o a5 s 250 g0
Wdetine RENOTE_ID 220 /1 Filters ACKs for thi BB smacth
Hdefine NET ID 0x78 // hrhitrary Net ID, must match with host v o e bomm /7 Received data handler, called from interrupt
e (&) smac ke HCPS_data_indication( 7/ vandler vhen a packet is received.
rosems Console ropertcs (PRSI N L~ Tx_packet_t "rx_packet )// The packet that vas received
s200EvS - 6G ‘
in_rx_mode = 0
ColdFire HCFS208 on the MS208EVB
Firnvare vfa 12,10 (Built on Sep 1 2005 17:33:05) ‘ N switch [ rx_packet->status | (
Copyright 2005 Freescale Semiconducto: Print out after each case SUCCESS:
T /7 Cheek specifically for our net and our I #
Enter 'help' for hel;
P P press of the abort if ( { { rx_packet->data[0] ) == NET_ID )
dBUG> go 0x40020000 button on the board €& ( ( rx_packec->data[1] ) == RENOTE_ID ) ) (
R e good_ack = TRUE: // Anmounce teceipt of ACK
linkg = MLME link quality() / 2;  // Get data for next call
KC13152 and HCES209 Renors initialized
Sending + to h g packet to host...Sending packet to host.. .Sending packet to host / Double-blink or good receipt o
Sandmg packet to hnsl Ssndn\q packet to host.. Sending packet to host. . Sending packet to host 44 bounle bl LED fof @ B of ACK
Seuding packst to host.. Sending packet to host.. Sending packst to host.. Sending packet to host Dlink_laglle F
Sending packet to host.. Sending packet to host.. Sending packet to host . Sending packet to host delay( 50 )
Sonding packet 10 host. | Sending packet to host.. Sonding packot to host.. Gonding packet to host Dlink led(): 4
it Naviate Seach Run Project SoC Window Fep it Naviate Seach Run Project SoC Window Fep
> » HP>HBFEBESEY 8-8-E-6- B-Q- O |OE- | Bgcicr+
e+ 871 = OB mang] -+ 8071 = O|([@omanc 55 smplemace | Blamac ke | manc
2ES > ft 2| B% v inrsmode = 0;  // sowe data srrived so stop blocking in main laop LT
|5 Demosiac_Host |5 Demosiac_Host
- bnares switeh ( rx_packet->status | - bnares switen ( rx_packet->status |
| = Debug € |+ & Debug €
L & dovers case suCCESS: 4 L & dovers case suCCESS: [:
- 5 src if { { rx_packet->data[0] | == Net_ID ) // Response from our net? G5 e if { { rx_packet->data[0] | == Net_ID ) // Response from our net?
“ ) snac_nth ¢ “ ) snac_nth ¢
® 8 manc e ga = pxpeerevamat; /oo rewre o a0k ® 8 manc remote_ta - prgackecdmtalils ) e remre o ik
018 smacowc Sensor_data = Ex_packessastalzl; /) Get reweels aa o 0 smac e “ensor_anta = Ex_packessastalzl; /) Get reweels aa
| Demosiiac_Remote. rx_attempts = rx puckar, >data[3]; // Get the mmber of attempts |5 DemosiiaC_Remote rx_attempts = rx packgc >data[3]; // Get the mmber of attempts
£x_data_length = rx_packet->datalength// Get the lenght of the data £x_data_length = rx_packet->datalength;// Get the lenght of the data
Iy memset (msg,0,20) 0 memset (msg,0,20)
& wemepy (usg, srx_packet->datal4], rx_data_length-4) ; & wemepy (nsg, srx_packet->datal4], rx_data_length-4) ;
app_status = ACK_RENOTE: /1 acknovledge the packet in the app_status = ACK_RENOTE; acknovledge the packet in the
7/ wain loop = 7/ wain loop
) @ ) v
roblens Consoe properies (EESTIETN 4~ roblens Consoe properies (EESTIETN s
VSZOEVE - s SZOEVE - s
20000 SR: 2000 [t ve] dBUG> dl
£ 30620000 0003000 bedoR00D. 203535CS 00000000 90000000 00000000 4orE0000 Escape to local host and send S-records nov
2000000 00000000 00000000 9000000 00000000 00 S-record dovnload sucoossfull
40020001 F Ox S me amitosas
G Print out from DemoSMAC_Host: i :
E: to local he d send S- a: i i i Vel to SMAC Host D More print out of the
Escapel to}local ihcatand iscmaSorocards oy, Link quality, and # of trials eleonelse e tiDas0 “Hello World!”
dBUG> g0 0x40020000 Then “Hello World!"” afterabort e et
Welcone to SHAC Host Demo button is pre: time after abort button
AR
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H>»UBSE BSY @ -8-d-6- Q- | &S | Bycicer

i..é % =0 @nanc | snpemoce | @onacinte  [CRITERN o Sulnmary

) ER- // initialize the push button and led for user I/0 on the remote ~5

| Demosivac_Host Qio_init ( EVES208_DIO_PORT_TINER, MSK_PIN3, OUTPUT );

9 s blink_leal);

P e dlo_inic ( EVES203_DIO_PORT_I2C, WSK_PIN, INPUT ) 9 We have developed a simple ZigBee communication

% ) smac it

o mne e (1) ¢ program to transmit a

do_smac_remote(); // process received packets or enable Rx wode

(€] smac_i
il ) “Hello World!”

ESZ?W I Message from a remote computer to host computer
R ... T T e e 2. SBCTools is used in this program example, other tools
i e B e ot s T S5 ey are similar

in_mx_moce - 0 3

Developing ZigBee wireless communication applications
L g should be fairly straightforward, and similar to other C
spacisteais fox e et s o 1 4 program development

17 cn
A ({ ( £x_packet->data(o] ) )
8 { ( rx_packer->data[1] ) == REHOTE_ID ) ) {
good_ack = TRUE: /7 hnmounce receipt of ACK
Linkg = NLEE_link_qualicy() / 2;  // Gev dava for mext call

// Douple-blink LED for good receipt of ACK

Blink_led():
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