FWAEFOH m B I 2 Vol. 28 No.9
WP Split DEMO : Purghasefimwmw AR 2040, remove the watermaik

B T ZigBee 2007/PRO Y Bk ¥ miT R & 5t

2

(W R2E: WA LRE2=BE, WL BrHl 310027)

FEE e H TR S b 0 N A5 B MY RGER A K& 1R FR AR, 45— FhBE T ZigBee 2007/PRO PRSI oLk 1% 5 9 28 42 AR i
HBNKFEY IR R G . FEN AR ZigBee BURMIEAY I 1T TN REAMEL, AN A T RGN AR T, SCBL T s
B EXF 45 5 G B E LML B . DR SRR 1% R T L GG B M M R 1 R FR , B o4 A% 4 e (4 Ik
A e AT SRR AR IR R 2R SR A

K4RIA : ZigBee2007/PRO YpisAk ; TLL AL 14 IR 2% 5 VKAR Y T 3% R 4t

E 4> 2S . TP393. 17;TNI15 XEFRERS A X EYHRE 1001 —4551(2011)09 - 1106 -03

Goods-billing system in refrigerator based
on ZigBee 2007/PRO protocol

LI Cheng, SUN Hui
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract; In order to solve the limit problems of wired deployment about information-monitored system in the hotel room, the wireless sensor
network technology based on ZigBee 2007/PRO protocol for the refrigerator billing-management system was investigated. Based on the intro-
duction of ZigBee technology, the entire system framework was designed, the software and the hardware designs of the system were introduced
in detail, and the function that the hotel foreground intensively managed information in every room was achieved. The study results show that,
the scheme eliminates the limitation which the traditional network cabling brings, and has the characters, such as wireless transmission, con-
venient maintenance, low-cost, high reliability and low bit error rate.

Key words: ZigBee 2007/PRO protocol stack; wireless sensor network ; goods-billing system in refrigerator

N B A REIRIE . R SR TCP/IP 5 R 1y L4
0 51 = LR 07 5 e T T 9L )R 15 26 A £ JR
e e e el e e SE ELELR BRI R AR 6 AT T,
- Fﬁﬁf%ﬂ&%ﬁ? m@z%’@}f Vi 'Eﬂmf"%‘?ﬁ LRI BAAL RO I AL 55 1 A R AR T
RAHAIESE R i et e DR R
P N N . : bl N
i;ﬁiﬁggiﬁ%ﬁ;‘E’Z%ﬂiffffj%i BT IR BRI 25 M PR 000
- - PoTEREAR RO W% | LS T 5 THIL R (T HE 54 T &
485 5 MM ModBus AR S EEGT ‘ e :

) . BRASH LA RGN, 1 Wi-Fi A1 Bluetooth £ AR g1 F M 4%
AR AR TR R e
100 Kbps KLU A TR HBE R IAERIE 0 e im0 (e
1219 m, A AHCRUAT 128 A, A il J e T a2 AR e A8

R H T H A B 4 42 B A B
QR s T LI 1.0 x 107, FLK B 3 {4
R M AR 1. 00107, BIRBRB AT T o 00 4 ot o o g s 2 ot 3 3o BB A B

W s HER 2010 - 12 =27
TEERN 2 (1985 - ), B INE RO N, FE NG LALLM L5 T AATFY. E-mail; leekevin@ foxmail. com
BIEBREAEAN AN 05,5 B2, Hi1+4 S 06, E-mail ; sunroam@ 188. com


http://www.a-pdf.com/?product-split-demo

% %% LT ZigBee 2007/PRO HMLIIKATYIG 2 5

- 1107 -

(RENE T 1/10) , FAR T %38 15 45l s o 25k, B
ZigBee Sl F %, PRI BT A AR B Ay 5 e 2 ) 1%
A AR . 2007 4EEE = Z2 i ZigBee T HE B At
A ZigBee 2007/PRO HLIE , AT LAAH B 4% 52 %1 4 5 T4k
JCE I TAERE 4 4 h A5 M) 3 21 55— A TAR(S
S E L0 ZigBee B3 2 4 550 A A Z 1
P TEAL IR ARIE T % IS I 2% i AT 4 P £ o 52
B, A 1.0 x 107 ffRiRas R

RUFFEHEH —FhIE T ZigBee 2007/PRO P TG4k
LI 3% 0 4% H2 R 19 i P 7 98, LU T 1 6 40 5
CC2530/2531 ity , R FH DR W0 265 2540 , S BLI0G 6 AiD
=R N EISVIOE SOl s:

U EJEUKAR 9 R g i) e B

ABIRFEAET G b ) N 4 B — B B B VKA, N B 4%
FhEr & 20 R LM T, 00 % A 9 1 2
A AR AT BT S S 1 TR A% 1t I 25 &k
AT G, TR 6 S X 7 2% B b AT 5 B TR,
[Fi) Bt KA A kg — B TC 4R A% 8 I 4% 1) — 1 o, LA
Xof 1) P9I E KRR P TR S 5l 1) SR AR T TR, DA
FAS ST 6T LCD SR A A T B o

T B 18] W) 795 AR 3 1T SR A To ki
RGN L R G0, HARFNES M WA 1 TR, R G
(1) JCLR AL AT i FE BB S A U IR 25 1 A5 R B Eh 17
Mo AN G ] P UK 1T SRR AE A B p 21T s, T LA
FHEL US4 T L B 0l P B £ 8 SR e 7 1
Kotk (AODV) % b s ™) o5 4174 1 Bt £ B 3% e
AR RILZG ISR . 1A M L B SR AR Y
A SRR IR L, DT ST R AR I 45 IR R
TCER A IR O 45 1 19X 5, 356 A B eh 2519 S5 15
BALE R AL PC

TP & 1) 747 s HAEHLITR
ROUTER RQUTER PC
— 1 S
— g
\ -
o) ART

OUTER 0
1@ COORDINATOR
REITER: W P % A5

4

KL ST RS 1

ARG TR BT AR R A A T RE A
(FFD) " SORE e Jr i 45 18] P9, 5 LA I R

(Ee ) 15 S IRE , KRB/ T 28 AL ff ]

2 ZigBee 7 p A R AL

WIERT G ZigBee N7 gV PR A5 1 50, FLAE R4
B ph Ab B AR LR AN L IR ERAG B, TP 2 i
7, EEASTENL HES R R S B k4 PC
HLALER . P TR] A UKAS ZigBee T A1 A e v i 17 0, 02
HI AL PR A2 AR AR e TR T | HL PR AR A
AL S TR AL, WAL 3 BT AL SRR R HE i AR AT
UART SR AIJCARBE BT {5 , il i 485 B2 1% e
PP A, 3 i AT LA R B LCD A%

i 2

| T 4 bt |
=T
(WS 7 1!
\ i W W § MAC 1|
Iy i b
= | b p—m— e e |
L * |
‘ ! IR B |
________________ |
B2 By RS
T
TR ghmgspy J T i
ety N . HEETE LIif%%"%“
|
[t 5 ADC Jam] amam ] me J§ wac
| [N} | |
e e | L S
-T f WL § T {
| IR |
[ tco ||
| |
| |
e

B3 ph e 1 B R R

H AR R 57 20 A SR s e b AR oA
Yo @on it R A1 3.3 VRIS V XS, R
BT SRR 7 g (8] ) o B 25 R 5 L
2.1 AhIBERIEBRER R

A FRER B R ] 1 J2& STC12C5A08S2 it Jv, 3l ik
5 VR JRAEH s 5 II(RXD1) (55 7 JAN(TXD1 ) i
b B PR RN O ) RXD TXD A, 56 42
JEI(RXD2) (45 43 J| (TXD2 ) F1 485 itk A AH 14,485 o
S TRA KR P g S 12 I R [

2.2 KB EEREBRE

LW R BEIR M T TU 2 w6 &8 07 b
CC2530F128"7 32485 Fr 4 st 1 SR R T 46 A Zig-
Bee2007/PRO i3k, DL 128 KB Y F 48 N 1 % 72
Flash Fl T HE NPk . A USART B fi HAEH
PIIRIERIT, R0 _E 57 B PC AR 5 /5 by i e e i, A4k 21



- 1108 - HL B

%28 %

FR MCU B 5. SRR A 3.3 V b, Forp
PO.2(RXD) F1 PO. 3 (TXD) il 1 STC12C5A08S2 it
WAE . AMFARTR 32 MHz ] T30 Uik | 38 i 5 i R
Lo E PC REIATIRL TS .

2.3 fERRERIERR

BA BRI KA R AT R ENE R A ENR
JE VKA NIREE VKA NG B AR IR DO KA T TR
SEER.

X2 R PK AR N R BE AR S, A BF 58 R T DS-
18B20 %5 il B AL I R B 22 1 5 X, 2 A
ST PR B B ST B — 2% 11 2k RV AT SR 32
55 DS18B20 f R jid il , FEARGAL B A% 170 H %5
SRAFREE o MRS E R -55 C ~ +125 °C, &4 I
AT HER 0.5 C i Z A2 N FKAS T R 7 1Y
TR EEREAR

K4 TCRTS000 45475 & 41

DG 4 A 7 Il < I S I T RV N 0 o
TCRT5000 1E 4 £ M 77 ¥, TCRT5000 & —Ff 21 S %
R L TAR RN 4 Fron, AC 2040 & 5 — 48 ik
TE VCC T b T R, YW iR 5 TCRTS000 B, H
RITELHMR G R CE Sl , i 2 Sl i i = A=
FL T (4 AR A W it 2 A BGE o E I AT LASE AT 3%
B, SERLT VKA A9 A

e

3.1 HEMNEBEINGENERE

ZigBee 7 55K [ ZigBee 2007/PRO Wpisl 4%, Bt
a1 R AT S5 R R A & B 55 0 rh e ab PR AR B
Sttt 1 A DRI A HEAS 205, 8 i ZigBee TG4k N
45 e AR H IR b U A A B OE (E B JE &
K EAALEATAN R, PR (42) Rl R4 (45) A
e e s s .

ARG IF &5 TART. 51, fit ] Z-Stack it
AN 2.3.0, 76 T HAEHY Z-Stack ™ 36l |-, &8R4l
N AR, TR g0, ML a5 17 e B e A

D

]
i
<

B ia

A 4
EEITIEN
{4 28

s
[

(a) b i 4%

(b)# 4%
B S UhRES At g b R

SIIMARIZE I T 4N 3k A 3R AL f2 B i
M

3.2 [MCEHHEAYIZ T

TR TCLR AL T I 485 2 4 2 il 22 3%, i 4
YR HLI A 465 i L i 2 B AL A, R T ff ke e
()5 R0 2 326 A 7 1) T A, AR 90 R T 57 ML b ki
WL OCR . Hfg o BT

B AR E LS K E B E R B AE (64 7
Fe stttk ) A 5 BB A3 T 1 I 2% b ki (16 437 %5 b b )
T A AE B bk DT 28 vhoh b, O3 Flash (19
ClusterID JE &% A UMA 8 157 & 45 EAIHL PC 17
SEFERT & 008 b, 1 & 2008 R g by A5 —K
Tl SRR I, B R A RO K R
HEFE R E B S, 1T D (R R ik Y B SE JS
S YV RERE Bl K AR 2 7 P IRl B . X R g [R] 5
Stk VeGSR AR5 B AT DAE S &%

M Dl B K IR AR B, B 4 9 S 4% Seri-
alApp 11 ClusterID1 JE X &35 (5 B 45 PHR 2%, Uhi g4
fE B 5 ##% Serial App ) ClusterID2 2 2R [0] 45 B% H
i, A I AR B R ClusterID2 T 214 $icdi 42, T 4k
ZEL) ClusterID1 JE AL £ 50855 B, #7008, W — ik k
A BEER Xl ZigBee (R EALHLE] . ARIE T
BARAE R M B AL EhA E 5k .

(F4% 1116 )



<1116 - HL B

T %

%28 %

AR HIC(LE) ,APFFE I ILIHAE 192 bits ROM B A
590 MZAEHIC(LE) o

4 4R

ARAETEA AT R 4 B 2 i 3 5k S
DDS A R FE A T v, 5 AR SR ROM A 4% 3%
JIERALG, PTRAREE A DDS R 48 I, ARWF5E
TE Quartus 1T TR FREF 58 M T — > B or Be 2 1 X
1T ) DDS #1, 77E Cyclone 11 £ %1 EP2C8()208C8
B BSEBLT B uE R, 7R BRI A T Ak
T ROM 4R R LS AE T LhHR . [l i % o i 45 44 1
BEHAL M SEACAE I, (55 B A — 5 i3 I o

2 % 3Lk ( References) :

[1] ELSAI M, ELMASRY L M. An improved ROM compression
technique for direct digital frequency synthesizers[ C]//Pro-
ceeding of IEEE International Sysmposiumon Circuits and
Systems , 2002 :437-440.

[2] CARO D,STROLLO A G. Reducing lookup-table size in di-
rect digital frequency synthesizers using optimized multipar-

tite table method[ J]. IEEE Transactions on Circuits and

System I.Regularpapen, 2008 ,44(7) :2116-2127.

[3] CURTICAPEAN F,PALOMAKI K,NITTYLAHTI J. Quad-
rature direct digital frequency synthesizer using angle rotation
algorithm[ C ]// Proceeding of IEEE International Sysmpos-
fumon Circuits and Systems,2003 :81-84.

[4] SUNG T Y, KO L T, HSIN H C. Low-power and high-
SFDR direct digital frequency synthesizer based on hybrid
CORDIC algorithm [ C ]//IEEE International Sysmposiumon
Circuits and Systems,2009 :249-252.

[5] LANGLOIS J,AL KHALILI D. Novel approach to the design of
direct digital frequency synthesizers based on linear interpola-
tion[ J ]. IEEE Transactions on Circuits and System II; Ana-
log and Digital Signal Process, 2003,50(9) :567-578

[6] ASHRAFI A, ADHAMI R, MILENKOVIC A. A direct dig-
ital frequency synthesizer based on the quasi-linear interpola-
tion method[ J]. IEEE Transactions on Circuits and Sys-
tems 1,2010,57(4) .863 - 872

[7] ASHRAFI A, ADHAMI R. Theoretical upperbound of the
spurious-free dynamic range in direct digital frequency syn-
thesizers realized by polynomial interpolation methods[ J].
IEEE Transactions on Circuits and Systems I,2007,54

(10) :2252-2261. [4miE. 5 #F]

(L% 1108 W)
3.3 &EA4LEE

T BTG 1) PC HLANEME 4% 9 5540 3% , PC AL 1
A LA X AN B[R] A KA B AR 2L T
Be, WIXTUKAR IS TR LCD BR% . A
(a5 B R BB sE i BRI fE . AR5 an

K6 s .
HiER R 27100
AT 'STED0801004B1200 " v
BEs 102 Shelf_3_Stuff Pepsi v
=)
el

() (o) (5w

Bl6 A PR EHR 23 5 i ]

4 ZERIE

T s 5 (S BRI I o 18] A R 5 B 2
BRI A T 2T ZigBee2007/PRO PSRRI I UK
TSV E RS, AL B B, ZARGEHA M
AR LR AE T R A A L AR RS T

TS E ARG, KR r I, B R Geal LAn]
5 AR, B LR AR O, T DL 2R S g
] BSOS 2 )2 BB o

% 3L ( References) :

(L] 53R % B2, %, 5. JET Modbus PRSLAY 2 4%
RG] B A shiisr,2003,23(6) :54-56.

(2] 2 .5k %, 5N, 5 JET LUK R 2 s 15
POEREAERI TS )] PR E 24 A SRR, 2006,
29(9) :28-32.

(3] 3k #i. ZigBee SEARLEMHRIMHRINIHILT]. HIE ML
A,2010,3(3) :1-5.

(4] 5% Hh,w6 ¥, P, 5 T ZigBee W BERE T
LAk (1] HLHL AR, 2007 ,24(2) :20-22.

(5] o % —Fp3EF AODV [y ZEm i m i [J]. I3
BN 5 #44,2010,27(3) :219-221.

(6] Z=3Cfl, Bl &. ZigBee 2007/PRO Hp U4k 52 55 15 55
(M. Jeat: AEntiias i R kL, 2000.

[7] Texas Instruments. CC253x/4x Datasheet[ EB/OL]. [2010-09-
2471, http://www. ti. com/ en/litv/ pdf/ swrul91b. pdf.

[8] GAO Mei-juan ,XU Jin. ZigBee Wireless Mesh Networks for
Remote Monitoring System of Pumping Unit[ C]// Proceed-
ings of the 7th World Congress on Intelligent Control and Au-
tomation. Chongging : [s. n. ], 2008:5901-5905.

(9] ZObok, e, O, 5. 5T ZigBee AR K25 IR
Ml ZRGeJ]. HLHLTRE,2009,26(7) :11-13.

(g ]





