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Design of Wireless Sensor Node in Cold Chain Transportation Monitoring
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Abstract: The design of wireless sensor node in cold chain logistics was introduced, which solved the
problem as high power consumption, channel collision and network complexity in cold chain logistics
monitoring applications. Choosing MSP430F149 as the core processor and SHT11, PT1000 as
temperature and humidity sensors, it can precisely collect data of temperature and humidity in different
accuracy requirement. The wireless transmission was realized by SX1212. A kind of self-organized
wireless protocol of star-shape was designed ,in which physical layer was designed to fit the characteristics
of cold chain logistics and the fusion of synergetic integration of binary tree and dynamic framed slotted
ALOHA algorithm was used to avoid collision. Tests showed that the node had the advantage on ultra low
power consumption and the rapid organizing of networks and it works well in cold chain logistic. The
wireless sensor node can meet the requirement of cold chain logistics.
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Fig.1 Transition figure of wireless sensor node state
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#define g_channel) 0x069F00 /) AFHETE 0 ~31

#define g_channel31 0x06AA54
#define s_channel32 0x069000 / FA4 {5iH 32 ~ 63

#define s_channel63 0x069B54
#define DEVICE_ADDRESS 0x0COA0A02

/) LA AR 32 (7 4 L b
#define USART_RX_BUF 200 // B2 IS 8 174 X
KN
void ChannelChange (unsigned char flag_u) ; /{5 i8%%
e
usigned char ALOHA (usigned char * RSSI_1 ,usigned
char * RSSI_2) ; / Z XU ALOHA [l i b %k
BSP_Init () ; / #I4A 4k BSP, 4l AD  TimerA ,SHT11
e
COM_Init( ) ; /Wt R 0
CHANNEL_Init( ) ; /#5119 5 TAERIFIH

/s FE TR AR A R A o/

void main ( void)

{

SCH_RUN_Tasks( ) ;

__bis_SR_register( LPM1_bits GIE) ;

%

/ x FEWC ORI R 1 (R BCAIE T, 3 BT H A 1 530 ot
*/

#pragma vector = UARTORX_VECTOR

__interrupt void usartO_rx (void)

{

uchar res;
res = RXBUFO;
if( (USART_RX_STA&0x80) = =0)
%
USART_RX_BUF[ USART_RX_STA] =res;
USART_START () 5 // R4 3k fiff A o £
USART_END( ) ; // Kl fu FE i A7 R 5K
%

SEREF h MR A% oK O BRI received {H
R 2 IR, A AT T R SR AT
A B ST 7 R RS T 10 B D e
EP _ Rev ( unsigned char comm, unsigned int =*
received ) ;

{
if (received = =2)

%
USART_RX_STA =0;
switch ( comm) /) F I ot 3 T
{
case 0x01 ; // ATWIIEI Ky 0x01 A9 TH B 5

case 0x02 ; / ATWIRET Ky 0x02 Y7 B 5
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Fig.2 Acquisition module nodes
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Tab.1 Performance comparison of PT1000 and SHT11

w5 WA B/ C SIS AE R I/ mA
PT1000 £0.1 2.030
SHTI11 £0.4 0.028

(1) PT1000 %71 Fa, BEIM 7L H i i 1

& PT1000 %1 HL BEIN 5 0 ~ 15°C Ay U IX I,
DN RS BE AT 3K 0. 1°C, L BH A fB Ry 3. 851 Q/C.,
A1 FB E %G 45 v A %5 R ISR ME H R IR REF3220,
FEIEREAZ IR E] 0. 01% 5 BARIIAL SRS % i O &%

OPA333 R JHH FE/NT 10 wV, FER, s /N T
0.1 WV, XASHLHORE 2% 81 25 0 O #% INA333 (1) —
Uiy , PR B 1) 2 4 iR 22 38 Y, 2% = A HLIY A/D
SREESIJE, PT1000 I35 F % an il 4 s,

RIO _ PTI000
PTL000
R
I o~
499K
v AvTI0N
"
AVPTI000 RIS 4 | eprans
s K = 1 v TR\
a1 seer B 202
0.1p0 - et
909K
AGND Rl4 o
—
aap O AGND

19.8% AGND INA333 AGND

€14 PT1000 41 FL FELI L AL 1

Fig.4 Temperature measurement circuit of PT1000
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