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Abstract: .LCD and matrix keyboard are used usually in embedded systems for the intercourse
between the user and the machine. In this paper, a 192X64 LCD is used as the monitor, two
ZigBee nodes are used for wireless control, and a matrix keyboard is used to connect with the
LCD module through which the user can send command to the control system. The LCD
module can display Chinese and English characters together, homochromous bitmaps, and
objects in reverse. The measured maximum distance can reach to 50 m and stable communi-
cation can be realized within 20 m. This man-machine interface can be used in wireless meter
reading system, numeric control system, etc.
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Fig. 1 Block diagram of the overall structure
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Fig. 2 Diagram of the interface between ARM and LCD
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(1) void aplSendMSG (BYTE dstMode,
LADDR UNION x dstADDR, BYTE dstEP,
BYTE cluster, BYTE srcEP, BYTE % pload,
BYTE plen, BYTE tsn, BYTE reqack ), T %
KBS DSH G LT .

BYTE dstMode: 45 & H B9 1 3k 452 5, AT 3
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A APS_DSTMODE_NONE (£ 48 4 H {1}t
WA\ FE#EEE), APS DSTMODE SHORT
i kB0 A1 APS_DSTMODE_LONG (K Ht
BEREED .

LADDR_UNION * dstADDR : %[ H f s hl- 5

BYTE dstEP: H 19 i 5

BYTE cluster: 8 AR, AT T[] 4523015 5

BYTE srcEP. Jf vii 5

BYTE » pload: £ % FH 7 a5 19 2% vh X 5 £

BYTE plen: I F* #7095 3544

BYTE tsn:f& 3% (99 5 1 7¥ 5, 7] DL AT aps-
GenTSNO s H 3 A 1 .

BYTE reqack: & F 45 &, A 0 7= £ 8 T 3§
K RZ A,

(2)void aplFormNetwork(void) , i F Coord
T 2

(3) void aplJoinNetwork (void) , f§ F RFD
AR 2

(4) LRWPAN _STATUS ENUM usrRx-
PacketCallback(void) , Uit 2 % 95 £, #%) 9] 4] p6 45
TE 2 PR EL T AT R A0 R eR B AR O T AR
=Y

aplGetRxDstEp() H 1 ;

aplGetRxCluster() HFRiH;

aplGetRxSrcEp() Y ¥ 5

aplGetRxSrcSADDRO) {5 Uit 114 %5 H k- 5

aplGetRxMsgLenO) 74 & K JF;

aplGetRxMsgData() 19 & 548 &l ;
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CurT = CurR;

for(pFIFO=MAX_F; pFIFO™0; pFIFO-) {

if (InPtr[ PrevFifo(CurT, pFIFO-1) ]
>=MAX_LEN){

aplSendMSG(

APS_DSTMODE_SHORT,

&.dstADDR,

2, //dst EP

0, //cluster is ignored for direct message

1, //src EP

&usfifo[ PrevFifo(CurR, pFIFO-1) 7. fifo[ 0],

MAX_LEN.

apsGenTSNO),

FALSE); //No APS ack requested
InPtr[ PrevFifo(CurT,pFIFO-1) ]=0;
timeout=20;

}

}
if((timeout™9) & & (InPtr[ CurR]>0)) {
P10-=1;
CurT = CurR;
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CurR= (CurR+1) % MAX_F;
aplSendMSG (
APS_DSTMODE_SHORT,
&.dstADDR,
2, //dst EP
0, //cluster is ignored for direct message
1, //src EP
&usfifo[ CurT]. fifo[ 0],
InPtr[ CurT],
apsGenTSNQO),
FALSE); //No APS ack requested
InPtr[ CurT]=0;
timeout=03;
}
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Fig. 3 Buffer of the ZigBee node
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