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ABSTRACT

With the recent increased risk of livestock disease spread and human infection, livestock disease control has
become very important. Consequently, there has been an increased attention on an implantable real-time
monitoring and traceability system for individual cattle. Therefore, we have developed a robust monitoring and
traceability system based on an implantable MFAN/RFID sensor tag. Our design combines the MFAN technology
that is capable of robust wireless communication within cattle sheds and the 900MHz RFID technology that is
capable of wireless communication without battery. In MFAN/RFID implantable sensor tag monitoring system,

UHF sensor tag is implanted under the skin and accurately monitors the body temperature and biological changes
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without being affected by external environment. In order

to acquire power needed by the tag, we install a

MFAN/RFID tranceiver on the neck of cattle. The MFAN coordinator passes through the MFAN node and the

RFID-reader-combined MFAN/RFID transceiver and transmits/receives the data and power for the sensor tag. The

data stored in the MFAN coordinator is transmitted via the internet to the livestock history monitoring system,

where it is stored and managed. By developing this system, we hope to alleviate the problems related to

livestock disease control.

=

[

I. M

2010 119 75 Qkgellx] "R 7742 35099
b tele] Zh5e] v an 1270 Al = 810 Al
6,238 g7l vl HsllE M, sl FAksAF 1A
& S18l 7} ellato] oF 328 oto] AfE= B A
o ko] 7k Al o gk b
314 A =13 vlgo] A= olfdt A
= 7R el b AR A A Sl A A
w3 S7b el Apde] Agte s 1A 24 4 glem
2, AAEela T4l SFaks7h AR AL 3lo
7h A A A AER 8-S & 5 e kS
o] FgP4al olHte] Alxgle] F8Afo] Fopx

o
oJr} =3 FTAR TAES] fles

3}
=

=

=l

R

0

Fsis

>

7kl A o ol ol sl L, 13k Ak 54 =
7HrEe] Absistel = it 2 Alx iAol Fes)

], olv] vl {5 & AdAl=ellA AleE L ol

off

SAE Holo] IT A% 7| ool tigh Alg4de]
o = gl 53] SRl e 7152 A
ol EE57Ix| Q] A D] 5 xFsElste] ikl F
tiste} A A SAHo R FAG 2 75 A
A o] Al ofle] rhssle, HAF 71998 F4kjiol
Z718kaL gl IT 7]&<ol vlsle] 3= 7] 7
o] 53k AAJololA], Fakq] o] IT 417142
A E gk 877 Sk e
Al 7153 4451l IT 7]$2 2%
WAt A Adels o meLE o] 8slA A7k
& sl Alzglo] A 2 Au| s 53 gl o
zZhgo] zol AlgAlo] Woix|y, gt A2
3] 5, AR 75 wgk A=A
317] watel] Al 72 A dAdo] Zket 4w
A Al Aw FaE x| e] gt ik e 7 %
ar wbA A AW ks wix|slr] glaiA Al
2% o] AR e} A

£
i
u

r

[e)

o.mr-":l‘ﬂl
2
L of

r_\|l_l
T (o A on

18

>
it

RFID/MFAN implantable batteryless sensor tag technology }

MFAN communication,
Wireless power receiver,

RH‘% UHF RAD sensor tag

~
%

58 5=

. 1 i
v "
kY v I r’
\ f .
. ' .
. . L} I -
oo T -
P .
* ’

53

® Object sensor measurement
® \Wireless power charging

# Data transfer

Tl -\:‘ “Data.gathering / Data gathering / Fixed ‘T'"E.I?ss
MFAN communication, Wireless power Wireless power power « 3’9'{'9/ /
Wireless power transmitter transmit node transmit node | _MFAN transceiver |
r'[ Data transfer } \ \ / .
i Sensing data Sensing data ® Data transfer module
thei?alcnlglga;z& \I_ivestock ID data Livestock 1D data

4

,[Biome'tric data DB gathering ]—\ v

Server
DB
Sensing data )
L Livestock ID DB Middleware

Livestock 1D DB )
Biometric data DB gathering
* Biometric information

analysis algorithm

»,

r

(

management system

Response

Livestock traceability ] Req“95tmes"°"4d—se Request/

~\
#® Livestock Object traceability
management

\ Web

Tablet PC & Smart phone Connection system y,

Fig. 1. Architecture of a livestock traceability management system using implantable batteryless sensor tag
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3.3. MFAN/RFID 8%} 47|
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3 9lek 1A A BES 7SS Sl A 5 Al
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o] 834 7lEEe] 2o ol W elA Hﬂiﬂ‘r
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Fig. 9. MFAN node board and antenna
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12l 10. MFAN system test environment

Table 1. The implemented MFAN SoC specification

Process technology CMOS 0.18 um
TX 2 bit digital output
Internal ADC 10bit 60MHz ADC
External ADC Two 1ch Ext ADC
RX Carrier offset Compensation
RSSI Concurrent processing
Tx: BPSK,ASK

Wake up

Rx: + RF block GPIO
80K~128KHz (8KHz step)

Center frequency

Packet length Max 255 byte

Data rate

8Kbps@80KHz frequency

(a) TX antenna (b) RX antenna

Fig. 11. Effective charging magnetic resonance antenna

(b) S Parameter

(a) Test environment

Fig. 12. Effective charging magnetic resonance

antennna test and S Parameter
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Fig. 13. Hardware of wireless power receiver

(a) Photograph of the designed
chip
sl
Data from the reader

Response data to the tag

(b) Communication result of reader and sensor tag

Fig. 14. Photo of sensor tag chip/ Communication result
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AAF |3 AFs3shel 715 3] AlzEle] &g
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