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phy init

ZR BRI TR, A5 0C2420 F1 ATmegal28 5 I 28\ TH ¥ ds 1 GREENA) IHI4G 1k
ik

void phy_init(void)

%

RORAEIXA BRBURAE TARIE A DR & CCA 55
~Bl

// IR
phy init();

......
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PD_DATA request
PIB 2 ROR BRI 55 S0 o %R > PSDU AGA 2, [N HC SR ACE I 7]
227
uint32_t PD _DATA request (uint8 t psdulength, uint8 t * psdu)
28
Psdulength [in]
—PSDU K J
Psdu [out]
— RIEBA R DA SR
R EME
3% PSDU ¥ R G ]
ELE3
P
Bl
P
o

7~

/] RIEAF R
uint32 t direct transmit(uint8 t psdulength, uint8 t * psdu)
{
[/ BEHEIRIEMT, AKH] csma_ca
// VA EEE PD_DATA request Ki%
uint32 t send timestamp;
send timestamp=PD DATA request (psdulength, psdu) ;//ALHnEH 5] 3HUL S s [a) ik
free(psdu) ;

return send timestamp;
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PLME_CCA request

ZRRACE I ) PLME RI%iEK, M E YT EE RS
ik

uint8 t PLME CCA request (void)

SH

W

REME

ETEEPERINY

TRX_OFF — U a4k T- R MR A

TX ON— RiLZFTIF

PR IR MBS T 15, 4 Bl JsiiE h ¥) PLME_CCA_confirm fZhRE, FT DAL HAE

PLME CCA confirm pR%X

il

// HAT CSMA-CA 55vk
void CSMA CA DOING (void)

case csma_state delaying:
cca result=PLME CCA request();
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PLME_ED_request

2R B A B E AT — A IE A T R A
727

ED_STATE PLME ED request (void)
S5

V

R EME

T APIRAS S AE 5 kA

g

y

BITEH

G

V5

N

// MAC Z#4T ED channel SCAN

MAC_ENUM mlmeScanRequest (BYTE scanType, DWORD scanChannels,
UINT8 scanDuration)

if (temp return SET. state==PHY SUCCESS)
{
while (systime32() !=object time)
{
temp return ED=PLME ED request () ;:----
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PLME_SET_TRX_STATE_request
2R AU R A = B2 O A PR S
Yk

uint8 t PLME_SET TRX STATE request (uint8 t state)
28

state [in]

—RX_ON

—TRX_OFF

—FORCE_TRX_OFF

—TX_ON

R [EHE

P

IES

oAl

BIfEH
P
ZPRECEIL TR 15. 4 J5aE p AR TR Y S g

7~
/7 FUT MAC JZARZS T FARCH A D ) A 2

......

phy channel state=PHY IDLE;
mac_current_state=MAC_STATE IDLE;

PLME_SET_TRX_STATE_request (RX_ON) ;
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PLME_GET _request

B

GET STATE PLME GET request (uint8 t pibattribute)
S8

Pibattribute [in]

KL —DNEEMEREIEESEL W bR

Ja filiik
phyCurrentChanel id WL Y G
phyTransmi tPower_id S S RS

phyCCAMode_id CCA ik,
R[EME
PR H AT PIBRS, R4 s A0 M
ES
R
BIfEH
R

5 15. 4 PR R E I8 22 2 2040 P P ) phyChannelsSupported AT 1E A BREUI 4L,
Confirm J5Uik o iZ bR £ 1) 3R [MIE SE I

il
[/ AR AT Z R, T AR R E AR 5 D SRS B R 25
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PLME_SET request
RO UL B ELR PIB 240
Bk
SET STATE PLME SET request(uint8 t pibattribute
uint8 t pibattributevalue)
28
Pibattribute [in]
— )3 PIB J& 1
pibattributevalue[in]
— @ AE
B [EME

SRV 4 SUCCESS, UNSUPPORTED_ATTRIBUTE

AR E NS *1

IF7

et

BIFEA

oo

FE3R [F] {5 HL A5 INVALID_PARAMETER — 0, fEAFE)y 4t UNSUPPORTED_ATTRIBUTE Q%

il
// MLMEScan

MAC ENUM mlmeScanRequest (BYTE scanType, DWORD scanChannels, UINT8 scanDuration)
{oereee while ((scanChannels& ((uint32 t)1<<scan channel index))==0)

{

scan_channel index++;

if (scan channel index==16)
return;

}

PLME SET request (phyCurrentChanel id, scan channel index++);//WEEES
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MAC J= & #iit 1A

MAC _init

MAC BTG R A, B2 — Be i 45 1 (R W 4R Ak
Bk

void MAC_init(void)

¥

G

BEME

G

Gilf

G E O B2 T a6 4G, BT Phy_init O
RIfEH

G

*

G

~l
// EFER MAIN #4614k

int main(void)

{
hardwarelnit () ;
Leds greenOn() ;
Leds redOn();
Leds yellowOn() ;
ToInit();
0S_sched_init();
phy init();
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mImeResetRequest
s
MAC_ENUM mlmeResetRequest (bool setDefaultPIB)
¥
setDefaultPIB [in]
—TRUE
—FALSE
B [EME
R IR s 75 1)
GRS
o
BlEH
7
KB MAC PIB BEAT T #J#A4k, Jf%1% PLME _SET TRX_STATE. request Jiif, &K 2%

A~
[/ EFEFFH IR MAC R A&

switch(mac current state)
{
case MAC STATE UNSTARTED:
//printf ("\n———START TO FORM NETWORK-—-\n") ;
MAC init Q) ;
mlmeResetRequest (TRUE) :
IS NETWORK FORMED=FALSE;
mlmeScanRequest (ED SCAN, 0x00000008, 6) ;
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mlmeScanRequest
ZPREURGE — M, BRI G T 55 eI 1] ) il
Yk
MAC ENUM mlmeScanRequest (BYTE scanType, DWORD scanChannels,
UINT8 scanDuration)
ZH
scanType [in]
— iR
ED_SCAN
ACTIVE_PASSIVE_SCAN
ORPHAN_SCAN
scanChannels [in]
— A5 E
scanDuration [in]
— FAH R LI ]
RFME
7
i
WAIRAE ML Z FTHT AR 1 MAC )=
BIfEH
P
ACTIVE SCAN H1 PASSTVE SCAN JEAHH[A, (EA R HrfAF 4[] — Bl DL AL P

i
// 4 MAC 5E % EDSCAN J5 34T ACTIVE PASSIVE SCAN

switch(mac current state)

case MAC STATE ENERGY SCAN FINISHED:
mlmeScanRequest (ACTIVE PASSIVE SCAN, 0x00000008, 6):

break;
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mlmeScanConfirm

PR HURYE mlmeScanrequest {45 R AR MAC A1 PHY () PIB fif ik
A
void mlmeScanConfirm(MLME SCAN CONFIRM scan result info)
5%
scan result info  [in]
e EECERE S RS
B [EME
T
LS
C2eHET T MLME_SCAN
BlEH
T
Vi
T

il

//
Void mlmeBeaconNotifyIndication (MLME BEACON NOTIFY INDICATION beacon info)

if(scan result info.resultListSize>MAC MAX PAN DESCRIPTORS)
{head of timer queue=timer3quere cancel (head of timer queue, 0, WAIT SCAN) ;

mlmeScanConfirm(scan result info) ;
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mlmeStartRequest

2R BOT IR 2R — AN B R I

Wk

void mlmeStartRequest (SHORT ADDR panld, uint8 t logicalChannel, uint8 t
beaconOrder, uint8 t superframeOrder, bool panCoordinator,

bool batteryLifeExtension, bool coordRealignment, bool securityEnable , WORD

StartTime)

¥

panld [in] PAN HRERF

logicalChannel [in] 1% BEACON i [f4= 18
beaconOrder [in] % 1% BEACON i 4 171]
superframeOrder [in] RIS BRER 43 IO K
panCoordinator [in] 1T A
batteryLifeExtension [in] EFEETAE IFS R AW as LA fE
coordReal ignment [dn] 2 75 7 AR MU L) S50 22 i A3 BFT 445 i 4
securityEnable [in] 27 BEACON R I HE AR B AL
StartTime [in] 3% BEACON [¥J I [i]

B [EME

y

AR

5EJ% ACTIVE SCAN BY PASSIVE SCAN

BIfEH

v

WA S, K LR AL starttime Z24L

1

// VA #8456 E I PANID FI SHORTADDRESS Jii JF-4fi /% 1% Rt
mlmeStartRequest (mac pib data.macPANId, 3, mac_pib_data. macBeaconOrder,

mac_pib_data. macSuperframeOrder, TRUE, mac pib data.macBattLifeExt, FALSE, FALSE,
0);
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mlmeAssociateRequest

R HURGEE — A 5 PR AR T K

727

void mlmeAssociateRequest (UINT8 logicalChannel, BYTE coordAddrMode, SHORT ADDR
coordPANId, ADDRESS pCoordAddress, Node Capability capabilityInformation, bool
securityEnable)

28

logicalChannel [in] FEMRAMG i i

coordAddrMode [in] Ip U s b AR

coordPANId [in] FFIEREY PAN AR EFF

pCoordAddress [in] PR 2 1)

capabilityInformation [in] 1HRE MR R

securityEnable [in] T T v

RFME

x

i
[/ FREFPHf MAC IR i 3EA T i 1. (1) A 28

switch(mac current state)

case MAC STATE SYNING END:

mlmeAssociateRequest (ppib. phyCurrentChanel, 0x02, mac pib data.macPANId, temp
addr , temp node, FALSE);
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mlmeAssociateConfirm

ZREIRE LRERKSER

I

void mlmeAssociateConfirm(SHORT ADDR AssocShortAddress, BYTE status)
ZH

AssocShortAddress [in] F I s 20 T R L
status [in] SEEPAINELE S
RFE

7

i

L E4T MLME Associate

BIfEH

7

7

il
//

void mac timer task(void)
case MAC_CMD_ASSOCIATE_REQ:

if(mac_current_state==MAC_STATE_ASSOC_WAIT_FOR_RESPONSE)
mlmeAssociateConfirm(default_short_addr,NO_ACK);
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mlImeAssociatelndication

R A HT 2 PR AEW S associate request WU &1 2
727

void mlmeAssociatelIndication (MLME ASSOCIATE INDICATION
mlme associate indication info)

SH

mlme associate indication info [in]

R [EE

G

kS

G

BIfEH

G

Z R E AT 452 U mlmeassociateresponse JiiE

il
// KREBRUCE ) MAC i

void mac frame rcvd(void)

if((mac_current_state==MAC_STATE_IDLE)&&(I1S_FFD!=0x00))

{
mlme_associate_indication_info.cap_info=mac_rx_current_frame.node_capinfo_field;
mlme_associate_indication_info.Deviceaddr=mac_rx_current_frame.src.longAddr;
mlmeAssociatelndication(mlme_associate_indication_info);
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mlmeAssociateResponse

PR MAC JZ2 WO (1 R SR AR Wi

Wk

void mlmeAssociateResponse (LONG ADDR deviceAddress,

SHORT ADDR assocShortAddress, BYTE status, bool securityEnable)

ZH

deviceAddress [in] T SR ) B A ML
assocShortAddress [in] PR 2 B4R 120 45 T bk
status [in] BRPRA
securityEnable [in] FE T AR AR
&EE

W

GIE=

3 MAC JZ¥) mImeAssociateIndication Jii%

BIfEH

W

N
D

PR N e 2 RS, (HR D T IR BR % R e MAC 2 s B

il
//

Void mlmeAssociatelndication(

MLME ASSOCIATE INDICATION mlme associate indication info)
mlImeAssociateResponse(mlme_associate_indication_info.Deviceaddr, shortaddr_alloc,status,

FALSE);
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mlmeDisassociateRequest

BRI BURGE — N K 2 T PAN ()i &

Bk

void mlmeDisassociateRequest (LONG ADDR pDeviceAddress, BYTE disassociateReason,
bool securityEnable)

28

pDeviceAddress [in] 15K BT PAN [ £ Hu ik

disassociateReason [in] BRI

securityEnable [in] ST AT AR g

R EHE

V

L3

V

BIfEH
V

T BRI EAC I FH S S B
il

//
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mlimeDisassociatelndication

TN JZ AL EE Disassociate 153K, A & 25¢ DD EE

Wk

void mlmeDisassociatelndication (LONG ADDR deviceAddress, BYTE disassociateReason,

bool securityUse, BYTE aclEntry)

¥

deviceAddress [in] TR BT PAN (15 4% Hh ik
disassociateReason [in] 2T Jg A
securityUse [in] ST PR B AR A
aclEntry [in] U ) AR o

R [El{E

7

GLES

PR Bl 2y 5 24 AE MBI 5 R K ) disassociation notification fif
BIfEH

7

2 PR HCE SR A E MAC 2 24P, B w2

il
// KEBRMAC FZUC I

void mac frame rcvd(void)

if((IS_FFD!=0x00))

{
mlmeDisassociatelndication(mac_rx_current_frame.src.longAddr,
mac_rx_current_frame.disassociation_reason, FALSE, 0x00);
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mlmeBeaconNotifyIndication

PR G 0 B2 R Bt

I

void mlmeBeaconNotifyIndication (
MLME_BEACON NOTIFY INDICATION beacon info)

ZH

beacon_info [in] R AR 45 47 (145 S

RFE

7

i

P

BIfEH

P

P

~Bl
//

void mac frame rcvd(void)

if((mac_current_state_saved==MAC_STATE_ASSOC_WAIT_FOR_RESPONSE)||(mac_current_
state_saved==MAC_STATE_ORPHAN_SCAN))
{mac_current_state=mac_current_state_saved;}
mlimeBeaconNotifylIndication(beacon_info);
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mIimeOrphanindication

ZRRHOE SN LR WCE] T I8 K Y orphan notification command
Bk

void mlmeOrphanIndication (LONG ADDR orphanAddress, bool securityUse, BYTE
aclEntry)

ZH

orphanAddress [in] PR 5 2% 1F) bk
securityUse [in] AR R
aclEntry [in] Ui ) B

RFE

P

ES

oAl

BIfEH
P
PR ECE S RS

il
//

void mac frame rcvd(void)

if((mac_current_state==MAC_STATE_IDLE)&&(IS_FFD!=0x00))
{

mImeOrphanindication(mac_rx_current_frame.src.longAddr, 0,0x00);
/Icoordinator_realignment_frame_send(); i mIme-orphan.response Jilif & i%.

}

......
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R~ T I Sl

mImeOrphanResponse

Z RN MAC 221 OrphanIndication 4 i

ik

void mlmeOrphanResponse (LONG ADDR orphanAddress

SHORT ADDR shortAddress, bool associatedMember, bool securityEnable)

¥

orphanAddress lin]
shortAddress [in]
associatedMember [in]

securityEnable [in]

RFME

x

il
//

PRIV A% 1 s
P s 20 BC 45 1A% R sk
JEAT N PAN

AL R A

void mlmeOrphanIndication(LONG ADDR orphanAddress, bool securityUse, BYTE

aclEntry)

shortaddress=short address allocate req(orphanAddress);
mlmeOrphanResponse (orphanAddress, shortaddress, TRUE, FALSE);
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mlmeSyncRequest

BB AR R R

I

void mlmeSyncRequest (UINTS logicalChannel, bool trackBeacon)
ZH

logicalChannel [in] R ED I G E
trackBeacon [in] AT EREAAE BRIt
RFME

7

i

P

BIfEH

P

P

B

//

void GET ADC value (void)

{

//printf ("\n—timer0 interrupt——\n"):

read data task();
DATA READY=TRUE;
mlmeSyncRequest (ppib. phyCurrentChanel, TRUE) ;
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mcpsDataRequest

2% BRI B e 2 R T SRR A H

Wk

void mcpsDataRequest (NODE INFO dst, NODE INFO src, UINT8 msduLength, BYTE *pMsdu,
BYTE msduHandle, BYTE txOptions)

5%

Dst [in] H 5 R

src [in] Y5
msduLength [in] MSDU K Ji

pMsdu [in] MSDU
msduHandle [in] AL [ MSDU F1J 474
txOptions [in] RILIEFE

R [EHE
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PD _DATA indication

LR S VAC J2, HE M M L 524 MAC J b

A

uint8 t PD DATA indication(uint8 t psdulength,uint8 t * psdu, uint8 t
ppdulinkquality, uint32 t timestamp)

S8

psdulength [in] PSDU K&

psdu [in] PSDU

ppdulinkquality [in] PPDU % &% o

timestamp [in] e 7] 2%

RFME

x

~ il

//
void phy handlepacket (void)

PD DATA indication(packetlength,
(cc2420 rxbuf now), linkquality, receive timestamp) ;

GAINZ #4111 15 2006_3 8 L.



e PR B > 4 B 2L

coordinator_realignment_frame_send

BRI 2 24 8 2810 B orphan_notification firA-MiEk 24 PAN f) i 1 2 2E A8 I o

FUHT K PAN ¥4

B

void coordinator realignment frame send(bool Isunicast

NODE_INFO dst, SHORT ADDR allocated addr)

SH

Isunicast [in] True BARR
False %

Dst [in] H 5 e

allocated addr [in] T4 TG ) M

& FME

R

LS

N

Bl 1E

R

*

i AT R Bk sl 5 1)y SR 41 £ PAN
il

//
void mlmeStartRequest (SHORT ADDR panld, uint8 t logicalChannel, wuint8 t
beaconOrder, uint8 t superframeOrder, bool panCoordinator, bool

batteryLifeExtension, bool coordRealignment, bool securityEnable, WORD StartTime)

if(!coordRealignment)
beacon_frame_send(TRUE);
else
coordinator_realignment_frame_send(FALSE, default_node, default_short_addr);

GAINZ A% FH 5t W] 2006_3_8 -35-



U BB B R

=

oLl At ik g 199 2% Sl 78

timerqueue_adjust
%R B E I 2% 3 IR
727

void timerqueue_adjust (void)
SH

V

REME

V

g

V

BI7EH

G

Vis

G

ZN Y]
//
void timer3queue interrupt (void)
{
timerqueue adjust():
0S post (mac timer task);
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mac_timer3queue_getnextinterval
ZER A LA B I 16T — N E I

A

uintl6_t mac_timer3queue getnextinterval (void)
4

V

BFEME

AN E I A

GLE33

V

BIfEH

G

G

il
//

uintl6 t timer3queue getnextinterval (void)

{

return mac timer3queue getnextinterval () ;
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BAD BRI R

AR F PR (K 7~ FH802. 15. AR SO AR ML R SE I
PHURAZ AL S (0, 1, 2, 3, 4, 5, 6) , PHYERAH P EEAA W I,
typedef enum f{
PHY_TDLE=0, //%5 RIRZS
DOTINGCSMA_CA, //IEZEACSMA_CA
TRANSMITTING FRAME, //1F4E K
WATTING_FOR_ACK, //IE{ESSEAFACK,  BEI e E I AT ] (0 40 F b
WATTING FOR BEACON, //1EAE% Fibeacon, AT 2L 44T (. 415
INACTIVE_PERTOD//HEVSBRIAN],  Bbis S AT 0C bt sl AN B R 16 AT A £,
}PHY CHANNEL STATE ;

VACIRAZ S (0, 1, *kx, 18)

typedef enum {
MAC_STATE UNSTARTED, // W44 T4
MAC STATE ASSOC_STARTED, //FF4AFeItid
MAC_STATE_ASSOC_REQ_SENT, //J<Ipti& sk L& ki
MAC STATE ASSOC WAIT FOR RESPONSE, //Z& 4% JcBki sk [nl &
MAC_STATE_ASSOC_FINISHED, // k4 ki

MAC_STATE ENERGY SCAN, //1EfFfED SCAN
MAC_STATE ENERGY SCAN FINISHED, //ED SCAN%

MAC STATE ACTIVE PASSIVE SCAN, //iF7EAit 3= 5hak#k 5hSCAN
MAC_STATE_ORPHAN_SCAN, //9 JLSCAN
MAC_STATE_ORPHAN REALIGNED, //#KJLEE x5

MAC STATE ACTIVE PASSIVE SCAN FINISHED, //-:ZhEC#E#)SCANSS
MAC_STATE_ID_CONFLICT, //Coordinator ID 15

MAC_STATE REALTGNMENT,

MAC_STATE_DISASSOCIATED, //1E7E B S It

MAC_STATE SYNING, //1EZEfIm] 35
MAC_STATE_SYNING END, //[Fl4 455

MAC STATE IDLE, //$H45i%s
MAC STATE INACTIVE, //$t 4R 43 A v 4 Fil

MAC_STATE_START_TO_SLEEP,  //HEAFETFAFIRBNFIAER, AfRHFFSbeacon

A5

} MAC STATE TYPE;
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EIREPRZ T, EIRE N A AT IARZS, FEIPARE N IR PG )2, e 2 AR 2 R A AT Y
R WA SR REFP H fEma i n bR L R A FA A B 0 2R AR SR HE AN DA RAZ AT, fEmacs. e3CIF
A AT IR [FMEHS ELR R 2 N R e DR, i P MR [, R ZIRAS, AR AR
R P, AEEORSOIR R e T B AR P AT R R 77 AL, B AT A )
FE 7S SCAEEER AW Aty Lt — 25 T R N

EUH P PR AR B AR R AR 7 o P 2RI B K

Z5 P macs. ¢ XA
void mlmeScanConfirm(MLME SCAN CONFIRM scan result info)//i%E&¥C M SCANSS, 40 b2
i, M EEER TP, thab, FRATE BRG] U
{
//f3 i scan_result_infokf& it B iimac )2 FIPHY /2 Hpibfs B
[/ RREAEARNEEE L, X B A —A
//printf ("\n————— it is in scan confirm———————— \n”) ;
if((scan_result info. status==SUCCESS)&& (scan result info. scanType==0RPHAN SCAN))
U /7R LSCANIRy, WIOIL CL 28 FOBT N M 4%
//printf ("\n————SUCCESSFULL ORPHAN SCAN-—-\n");
mac_current_state=MAC_STATE_IDLE;//SCANIZN G, 1 w2 F I E N 5K, W& AL
Ko el &

return;

—

if ((scan_result info. status==SUCCESS)&& (scan result info. scanType==ACTIVE PASSIVE SCAN))
{// 40 5 3= B Bk B SCANEL By »

//printf ("\n————— it is in scan confirm——————— \n”) ;

mac_current state=MAC STATE ACTIVE PASSIVE SCAN FINISHED;//fi)z il LIRRIR A5 &
MG AEfmain bR EUH AR KN, BIVE A 2

W

%

mac_pib_data. macBeaconOrder=((scan result info. pPANDescriptorList[0]. superframeS

pec. SF. bytes. LSB) &0x0f) ; //$2HUSCANTS 3| () B %

mac_pib_data. macSuperframeOrder=((scan result info. pPANDescriptorList[0]. superfr

ameSpec. SF. bytes. LSB) >>4) ;

BA TP R TP fEm I meScanCon f i rm R U H AR IR [FHE B 5 T &R Js, IR R %L, FOREA
Flmain pf R POTEIA AT, PRSI R e O A8 AP I 2o R 2 U P AT 2 F) bR B3 Bl A I 2 PO 2L
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fZE Makefile B S 8F HIsF

1. MCU f5E
# MCU name
MCU = atmegal28
2. Hiiie R E
# Output format.
FORMAT = ihex//%iHi# AT LA srec, ihex, binary
3. TAFHARE
WORKDIR=c:/GAINZ/mib_beacon coordinator save//&l4 1) %3E H 5%
4. CPEICAFAS I sl dia 52
# List C source files here. (C dependencies are automatically generated.)

SRC = $(TARGET).c led.c interupter.c os.c kertimer.c avrhardware.c
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