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Implementation of RFID based on the self-blood sugar measurement system
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ABSTRACT

Recently, technology of self diagnosis system which one of health-care has been research very active . With this, In this paper, we have to
implement the self-blood sugar measurement system that is interlock with PC, RFID, and Bio-Signal glucose tester and accessible user
interface. Therefore the equipments can performs accessible interface composition for communication between devices and PC, analysis and
test of communication status of the RFID tag and reader that it easy to obtain the data of self-diagnosis linkage with PC, RFID, and Bio-Signal
glucose tester. In other words, as result of communication protocol experiment with self-blood sugar measurement data, it has been showed to
display a high-reliability result through year, month, and day, body temperature, and levels and check point of blood glucose.
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st Interconnect Physical Device

i

Function Layer

USB Logical

USB Device
Layer
USB Host USB Bus
o [imerioe | | usgBus

Interface Layer

Actual Communication Flow

~ Logical Communication Flow

Implementation Focus Area

& 1. USB Ala®le| ol &5
Fig. 1 Data flow of USB system

PCol A o] A Hlolg] ZE& Felo]dE £AZTEY
o] ol A USB A 28l AL E ¢]o(USB =2}o|H, US
2E ZIEEY 2golH)E AX 5 USB 8 2E

NE

trho] 2 34 AF A Ak,

325N Z2EE A9

A= RS-2329) A EAS L2 EF YA S AL
st HolE T2+ ¥ 13 o] STX, SIZE, ~SIZE,
COMMAND, DATA, Checksum(CKL, CKH) ©. % 4 9] g}
U} 52874 S 1 9 &(Baud Rate)©] =3 96004 E, of
2 E] H| E= ‘None’, & A H] E(Stop Bit)+= 1H] E, ©| o] E]
Zoli= gH| Eo|t},

1 ggAe Hole 7=
Table. 1 Data structure of glycemic measurement

COMM Checksum | Checksum
NAME | STX SIZE | ~SIZE AND DATA Low) (High)
Byte(s) 1 1 1 1 N 1 1
~ DATA
| * sk
VALUE | 0x80 N+ N+1) Field
CMD+
REMARK | START DATA Data

* 19 STXE A& Al 2H& UEb ), SIZE® ¥ 3 of
o} dlo] 9] 27], DATAE Hl°]E Z X, COMMAND
T BHolEA g U&e i 29 om, CKL
(Checksum Low): ~( STX " ~SIZE *~ DATA[I] *
DATA[3] )2 A%, CKH(Checksum High)+:
~(SIZE * COMMAND " DATA[2] )& EA| 3t}

® 2 gEilel WEo
Table. 2 Command of glycemic measurement

RE
No | COMMAND REQUEST COMMAND MARK
1 0x00 Total number of records request -
2 0x01 One record request -
3 0x02 Code setting -
4 0x03 Data setting -
5 0x04 Unit setting -
6 0x05 Average day setting -
7 0x06 Alarm setting -
8 0x07 Device ID setting -
9 0x08 Device ID request -
10 0x09 Software version request -
11 0x0A Power off request -
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ol M 7hg H ol A4 E dlolE S Aok she
2 dlo]E &= 0x002. & A A Ft

NAME | STX SIZE ~size | cMp | DATA | ck | cKkH
Byte(s) 1 1 1 1 N 1 1
VALUE | oxg0 N+l ~(N+1) DATA Field
REMARK | START | CMD+DATA Data
i
RequestData | NAME | COMMAND DATA
Byte(s) 1 1
VALUE 0x01 Referto ™
REMARK Command Record number
Response Data NAME | COMMAND DATA VAL
Byte(s) 1 1 6
VALUE 0x01 Referto™ el
REMARK Command Record number | Value of Record

7_;;7_15|14|13|11|11|1u|9|n|7|5|5|4|3|1|1|(;
YEAR | MON DAY

1,2byte

3,4byte TEMP RESULT
5,6byte | puas | meac | exen | stae [armn | HOUR | MIN

1% 2 2lFAERIAZA dlolg TE HA

=l 2.
Fig. 2 Format of data field for request/response
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% 3. RFID 2/H27[9| dlole #+x
Fig. 3. Data structure of RFID reader
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YrES o] $Al 4, ol Ao gk
ACK T+ NAK $5H=Z +A @t} RFID 2]t 7] (Host)
©} RFID Bl ZLR/W)ZFO] A3H Q1 B4l A= 19 4
o} e}

Command
I 10 ms Ol LH
ACK
I a OlW
Response(Status - 01)
I 300 ms Ol LY
ACK
(@
I Hos L I I R/W I
Command
>
I 10 ms ol Ul
ACK
Ia ol
Response
I 300 ms 01
NAK
I 10 ms O/ LH
Response TH 2 &
Retrv3 3l
I 300 ms 01
ACK

(b)
% 4. RFID 2|H7|2t RFID Ef1 ZF 841 =4
(@) HatAel HRL (b) OfAbatelf HAt
Fig 4. Communication order between RFID reader

and RFID tag (a) Normality processing
(b) Abnormality processing
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RFID 21 7] ¢] Command &=
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No Command U &
J N EECEEEEGEEE

LW R gaes gk

| s | we | A A A
H o
EEEREEREER

o]l ) )
3 | UID ¢}7) v W4 o) 7bS)

F7hal A AR A7E Al 2~ 'l el <281 7] 1 8l RFID
a5 Az el o RFD 7o Bl
@vyell thal A A2 o8 F4& 17 59 o] 44

el

1,2 &
v Option
Option :UID i1 :0 2F

(@

it Qv |staws| B+ | UDD | - i UD7 | Stawsn

Status n

(b)
% 5. RFID Ef30M RFID 2|H7|2 845+ ololH
Al (a) 72 Hole =g (o) &M diolg =zl
Fig. 5 Form of data transmitted from RFID tag

to RFID reader (a) General data frame
(b) Detailed data frame

agsolA el Aei(Status)oll A mFoluE] Frog
0x01h¥ W& T8 WP o1& e, 1 99f e
S5t Atk 9n 2 A gt w5 214 H RFID
e 19] wj=&, UID+= ¢jo] < RFID B 1] ZfH 3,
/3 €] n(Status n)<> RFID B 2e}2] B4l e gtoz A
3t

V. Z2EZE 24 3 HAE

A= S0 du¥ F, 49 stw ‘PC’ 2
7hUEhdd ol & AFst = s 7 d vk o, 227t
YElE o dolE HEE 8Fse WHo(One
Record Request) S X U] =o] ofik PCZ A 53} A = o 9]
o kA A& AHE A S SAsE S PC
o X1= ‘One Record Request’ ™8 3 0] & A Ao 2 HAJ|
Fa, 2A o] gk g o] 7)7d A PC’ FA7}F YERYH
A= AE 84 HHol S &t A PCE 574
® deolHE AFstes Ak 232 344 o
H(VAL)ol digh W& s ved ez, 34
(Option)& H4F 00h, 03h, 07h7HS A Al of 8laL 1 o]
9= A ol 2] 21hE wHEE, W E ofo) oJa A kel &

F 3. Command(Host2 FE1 R/Woll s A
Command &41)

Table. 3 Command(Command sending of
RW from HOST)

’Command‘ Option ‘ Data 1 ‘ ............... ‘ Datan

Data | &AHF &
RWo| 3|4 238 ¥ & o] (ASCII)

Command Option(H}o] 4 ])
H] E0: Tag Type Select flag
(0:Tag A 4§15, 1:Tag A1 4 A5

Command 2

Option 1 H] E1: Tag flag(0:1-CODE1,1:1-CODE2)
H] E2: UID flag(0:UIDA A §1 &,
1:UIDA 4 9 &
H|E3~H]ET7: dH]
Data n 7t 1 % o} (Command) 2] o2} &

41. HolH A% &9 H2E

RFID #H7|& PCol dAstH XA A
COMXE7Z} 128 82l & 4= 9l=dl, o 7] A RFID
g 7]¢ LE W5 COMSE 3} 1L B Q8-S 38,400
o2 AA B A=A RFID 2t7]9
RFIDE} 1 7to] AEH s dolg ol 2 TeeZ s
BA3l7] 814 PORTMON &3S ALgglth,
PORTMON Al 89 &41 ZHA| 2219 0 2 COMEE

g T3 Fats AR E 9 & 5
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2 A5 A
9} RFID E| 1& RFID &4 7]l ;& 5, g#o] d&¢
A4E BalA B2 A F(UID) 4 S B

Shal H 2~ E gt}

UCRI v1.15 H

[Taa mtomacon et [0
Mo Tesus S

[Ser Dty
1001-18 4330102 63 40 55 0303 1F . ssa 7

Im.mssmwmnsmnms_m T I

[ISelect Type (2115015653 []Select LD

(b)
J% 6. el 2o FAI=l= ololH
(@) e HEHol Ho|X| 22 HlolH
(b) e HERHol ol Hiolg
Fig. 6. Data that shows in information tab of tag
(a) Not data shows information tab of tag
(b) Data shows information tab of tag
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o2 A4 o) AEH vHoleE xHFTh A~
o] 2191 BA ol A= REID B 28] A 50k 2145}
WHUELWMEAHiOﬂ%%ﬂﬂW%%ﬂ%

23t} whebA REID B 27} 914 ] %] ek-& Aol A

TV o1& A5 NS A5, vlolEl o] vpx et upo]
°ﬂ~RFIDEH:1TZH Q. 5ol gk e gkl 0x735 A
24 A EE H;ﬂa—ﬂ\:}.

[2009-1-21 07.40:30 08020369767 3H036F
2005121 074031 060203697673036F
2009121 07:40:33 06020369767 3036F
2009121 074034 060203697673036F
2009121 074036 06020369767 3036F
2009121 074037 060203697673036F
2003121 074039 05020369767 3036F
2003121 074040 060203697673036F
2003121 0740042 05020369767 3036F
2003121 074044 060203697673036F
2003121 074045 06020368767 3036F
2009.1.21 0740047 060203697673036F
2003121 074048 060203687673036F
2003-1-21 07.4050 080203697672036F
2008-1-21 074051 06020369767 3036F
2003-1-21 07.4053 08020369767 3036F

2009-1-21 074054 | 3
2005-1-21 07,4056 50200697601 015E5776070001 04EODOD31
o0a.1.21 074057 Jssaucesreatcrsesrrsuronatosonosast |2
2005.1-21 07,4059 50200697601 015E577607000104E0D003S1

RFD: SE577R07000104E0 D

=] ¥ Pomng | Minventory) || Stop Commmand

[

cioar || Eat |

% 7. RFID Ef 2t RFID 2lH7] 2t M&E
Holefel £
Fig. 7 Output of transmitted data between RFID tag
and RFID reader

a9 72 JAVAR T7d3 2l 7]9 dojE 4 =
2139l GUIo|t} o] X218 RFID B 19} RFID
7] 1+ AEE dolHE sader &5,
RFID ®j “17} ?_ A= @9} 2] RFID 29 7|2 A%
g dolE & st T2 EF upg} do]EE £
A O ZELO] =93]t O 224 -2 RFID ©|
719] UIDE o] 32 A2 A4s T A ~do] S=
B AFE AL} A A o= AL A O] IDRES 2ol 2191 8
T ULEF )

2
1=
24
=g

| 80 [ o2 [ /0 [ 01 [ 00 [ 82 | rc |

STX SIZE ~SIZE COMMAND DATA CKL CKH
STX 0x80
SIZE COMMAND lbyte+ DATA Ibyte= 2byte = 0x02

~SIZE ~0x02 = FD

COMMAND | 0x01(One record request ™ & ©])
DATA 0x00(Record number)
CKL ~(STX * ~SIZE * DATA[1]) = 0x82
CKH ~( SIZE * COMMAND) = 0xFC

a2l 8. 2|HMAE Holge &3
Fig. 8 Output of request data
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A 2=E dlo|El o) A 7] = W # o] o} Ho]
Bl 2715 §3 gholw, = o(COMMAND)] = dlo]

& 0% 21 ‘One Record Request’ & o] 7t
. A 2= E A 9] H o] E|(DATA)
=% do]E 9 ¥ 7= 35 (Record
number) ¢ 0x002.2 A7 gt} CKLZ} CKHE A 27d ©
2 CKL ~(STX " ~ SIZE " DATA[1] * DATA[3]---)¢]
g2 o7 FA% I CKH= ~( SIZE * COMMAND *
DATA[2] -+-)¢] @2l o2 AxbE 1 A At}

[s0os [F7| o1 [oo[12]42]58][34]03]g5]6s]5er|

STX  SIZE ~SIZE COMMAND DATA KL CKH
STX 0x80
COMMAND Ibyte+ DATA 7hyte = 8byte =
SIZE
0x08
~SIZE ~0x08 = OxF7
COMMAND | 0x01(One record request ™8 & ©])
DATA 0x00(record number)

A gk VAL(S A E gl H)
~(STX " ~SIZE* DATA[1] " DATA[3] *
DATA[5] * DATA[7]) = 0x6B

~( SIZE "COMMAND" DATA[2] *
DATA[4] * DATA[6]) = 0xBF

CKL

CKH

a8 9 2lAEA folele] &3

===

Fig. 9 Output of response data

a7 99 gxEXC doly A7 HEd, Ué%“ﬂ
(COMMAND)$} t o] E|(DATA)S] 2715 &3] gholH,
g 2E galol g} o] 0x012 A E o] 9t} gl =E
229] dloJElel A A WA vpo]Ex A ~E dlo|E ¢
U 7HE Hol A E dlolE 9] M3l 0x00L
2 A Fr 0x00S A9 v A, &, 17 109] &
Mo 2 FAIHE 68l E gk S5 dlolE(VAL)E 1
ik g9 ZREF weld 44 dolE e
13 103 2ok

A4 1679 31 12,42, 58,34,03,955 2u}o] ER 1}
Fol Al AF o2 EFIL16DFE o) W2 M3
gt} 22 W 16U EX Yol A Al At & 12, 2=
00010010 0100001022 ¥ #+3}o Thitol] 3] T3t 7kl
0001001(9)S YEAR 2, 4bitol] 3] 33} 0010(2)S MON
2, 5bitoll dlFEE 00010(2)S DAYRE T3}
TEMP(6bit), RESULT(10bit), EVENT VALUE(5bit),
HOUR(5bit), MIN(6bit) &= & 3 2] o 2 Aabate] 3

GlolE = MagT. o ME ke g @A =
08 GehlE RO AT, 85 F, 2Ed S F

dor rx 1o ol oX
o® o ox it

YE A vE # A A= A A, 259 ARt
&4 A== ek wheF A3 o] 2h v 000008 &, )
™ 000019] #to 2 A4H)
[12 [42 [ 58 [34 o3 o5 |
6byte(HEX) Binary Bit | Decimal Field SHEENYL

0001001 7 9 YEAR 20094
(1242) 00010010 01000010 0010 4 2 MON 24

010110 6 22 TEMP 22°C
0000110100 | 10 52 RESULT 52mg/dL|
00000 5 0 EVENT_VAL A
(03 95) 00000011 10010101 01110 5 14 HOUR 2524

010101 6 21 MIN 212

8 10, 25 ZEolMel MM E™E ol

= o=

Fig. 10 VAL data of record fields
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