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Tom tat

Céc céng nghé nhén dang tw déng nhw céng nghé RFID hay ma vach dang dwoc (g dung rét réng réi va
phé bién. V6i loi thé gidm chi phi, cong nghé RFID khéng ¢é chip cung cédp mét gidi phap thay thé méi ddy
htra hen cho hé théng RFID truyén théng. Bai viét ndy nhdm muc dich thiét ké va phét trién phén cting va
phén mém dé thuc hién doc céc thé RFID khéng cé chip chon loc tan sé. Béu doc dé xuét duoc thiét ké dé
hoat déng trong dai tan sé tir 2 dén 4 GHz. Céc thanh phén cu thé cua phén diéu khién ky thuat sé ciing
nhw phan RF véi ky thuét gidi diéu ché cda ID phé duoc trinh bay ti mi trong bai bédo. Mot nguyén méu cla
dau doc duoc thir nghiém véi thé 3 bit trong cho (ing dung gidi ma hoa nhan dang ID. Két qué cho théy kién
tric dau doc nay cé kha nang doc va gidi ma céc thé nhiéu bit theo thoi gian thuc va cé thé cé khd ndng mé
réng cho thé dung luong I6n va dai tan rong.

T khéa: RFID khéng chip, dau doc thé khéng chip, dai tAn rong (Ultra wideband), da bit
Abstract

Automatic identification technologies such as RFID or barcode have been applied extensively and
ubiquitously. With the cost reduction advantage, the chipless RFID technology offers a newly promising
alternative for the traditional RFID system. The paper aims at designing and developing the hardware and
software for the reading implementation of the frequency selective chipless RFID tags. The proposed reader
is designed to operate in the frequency range of 2 to 4 GHz. Specific components of the digital control
section as well as the RF section with the demodulation technique of the spectral ID are presented. A
prototype of the reader is tested with a 3-bit tag in several cases. The results show that this reader
architecture is feasible and suitable for real time multiple bit tag reading and can be easily modified if the tag
capacity is increased and the frequency range is enlarged.

Keywords: Chipless RFID, Ultra Wideband (UWB), Multi Bit, Chipless Tag Reader.

Hau hét cac hé thong nhan dang ty dong khong

Cong nghé nhan dang tw dong ra doi voi muc st dung RFID deu yéu cau két noi vat Iy tiép xuc voi

dich lam cho cugc song con ngudi tréd nén don gian,
tién loi va gitip cho viéc con ngudi co thé két ndi, sur
dung va kiém soat dugc cac thiét bi va vt dung xung
quanh minh. Nhén dang ty dong (Automatic
Identification) 1a cong nghé dung dé gilp cac hé
thong nhan dang cac ddi twong ma khong can nhap
dir lidu bang nhan cong. Cac cong ngh¢ nhén dang tu
dong da duogc phat trién bao gom: cong nghé ma vach
(Bar Codes)[1], thé thong minh (Smart Cards)[2],
cong nghé sinh tric hoc (Biometric)[3], nhan dang
dac trung quang hoc (Optical Character Recognition-
OCR)[4] va nhan dang tan s vo tuyén RFID (Radio
Frequency Identification) (Hinh 1).

* Dia chi lién hé: Tel.: (+84) 904.466.684
Email: huong.nguyenthanh3@hust.edu.vn

khoang cach gan. Ngoai ra mdi hé théng van con
nhitng nhuoc diém cia riéng minh, nhu hé théng ma
vach can c6 duong ngam dung téi ma vach méi co
thé doc chinh xac ma, hé thng nhan dang sinh hoc
chi dp dung dugc voi cac vat thé sdng, hé thong thé
can tiép xtc truc tiép thé voi dau doc. O hé thong
nhén dang RFID, viéc két ndi khong day giira thiét bi
mang thong tin (thé tag) va thiét bi doc dem lai kha
ning dap mg nhiéu tng dung va tién loi hon. Khong
nhitng vy, pham vi doc dugc cai thién cung do bén
cao, co tinh nang cho phép ghi/doc dir li¢u va tinh
bao mat cao gitp hé thong nay ngay cang tr¢ nén phat
trién va pho bién véi cudce séng hang ngay.

RFID dugc coi la mot cudc cach mang cua hé
thdng nhung va méi trudong tuong tac hién nay(5].
Cong ngh¢ nay da va dang duogc phat trlen & nhiéu
nudc trén thé gisi véi nhitng ing dung rat da dang
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trong cac linh vyc nhu san xuét kinh doanh an ninh, y

. Tuy nhién, v6i xu hudng ngay cang tang vé s0
luong cua cac th1et bi trong cung hé thong, cong ngh¢
RFID van con ton tai mot sé nhuge diém nhu gia
thanh twong ddi cao do viéc mi hod dir liéu can sir
dung cac chip, mot sé thé chi dong con can pin dé
cép ngudn. Cong nghé RFID khong chip duoc nghién
ctru manh mé trong nhitng nim gan day da dua ra
mot giai phap thay thé hitu ich cho cong nghé RFID
truyén thong.

Bai bao nay dé xuat cau trac mot bo dau doc
thong s thé khong chip dugc thiét ké va phat trién dé
hoat dong cho dai tan rong. Viéc giai ma va doc
thong tin thé dugc thyc hién bang cach so sanh phé
tan s6 cua thé chuin vdi cac thé co phé tin sb véi cac
bit ma hoa khac nhau duoc doc vé tr bo dau doc dé
xudt. Dé kiém tra nguyén 1y hoat dong cua dau doc,
mot ciu trac dau doc hoat dong trong dai to 2 GHz
dén 4 GHz duoc thiét ké, ché tao va tich hop dé giai
ma cac thé tag ba bit c6 thong tin nhan dang khac
nhau theo nguyén Iy RFID khong chip.

2. Nguyén ly hoat dgng hé¢ théng RFID khéng chip

Céc hé thdng RFID c6 chip vén da rit quen thudc
v6i nhiéu nguoi nhung khai niém vé RFID khong
chip thi chua thuc su phd bién & Viét Nam. Nhuge
diém cua mot tmg dung RFID truyén thong khi trién
khai trén pham vi rong can téi vai chuc nghin hay
tham chi vai tram nghin thé 1a chi phi. Vi vay, y
tuong san xuét cac thé RFID khong chip ra doi. Cac
thé khong sir dung chip s& tiét kiém chi phi t6i da boi
chi phi san xuét thé chii yéu nim & con chip. Pé ma
hoéa dir liéu ma khong co6 sy hién dién cua 1 con chip,
hién nay c6 hai phuong phap dugc st dung: phan xa
trén mién thoi gian (Time Domain Reflection) va ki
hiéu phé tan sb (spectral frequency signature-based).

Thé RFID khong chip hoat dong dya trén phan
xa mién thoi gian (TDR) dugc kiém tra bang cach giri
mot tin hiéu tir dau doc dudi dang mot xung va doc
lai tin hiu phan hdi cua xung boi thé. Mot chudi cic
xung ¢6 thé duge sir dung dé ma hoa dir lidu. Bén
canh d6, thé RFID khong chip hoat dong dua trén ki
hiéu phd tan (Spectral signature-based chipless tags)
ma hoa dit liéu dwa vao phd tan st dung ciu tric cong
huong. Mdi bit dir liéu thuong cé sy hién dién hodc
khong c6 sy hién dién cia mdt dinh cong huong &
mot tan sé xéac dinh trude trong phd tan.

Hé thong RFID khong chip hoat dong dua trén
viéc phan hoi tin hiéu tham van véi ky hiéu phd tan
xac dinh dé ma hoa ID. Tin hiéu thu va phat duogc
phan cuc chéo dé dat duoc su cach ly tot gitra hai tin
hi€u. Dya trén dac tinh k¥ thuat cua song dién tur, bd
cong huong va cong nghé ang-ten, sy tic dong twong
hd giira cac thanh phan s& giam di, s6 luong bit co thé
16n hon va ma hoa dé dang hon. Hinh 2 biéu dién so

d6 nguyén 1y ciia mot hé théng RFID khong chip,
trong d6 ID ciia thé md héa dir liéu theo phd tan s0
thu dwuge khi dau doc héi thé bang tin hiéu dai tn
rong véi bién do va pha. Thé sau do6 nhan tin hi€u hoéi
va ma hoéa dir liéu bang cac cdu triic cong hudng, lam
bién d6i phd tan va truyén lai cho dau doc. Pho tan sé
xudt hién cac diém cong huong xac dinh trong dai tin
rong dugc hoi va thong tin ID s€ duogc dAu doc thu lai
va phan tich so sanh véi ID trong co s¢ dit ligu.

Thé RFID khéng chip
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Hinh 1. Phan loai thé RFID khong chip
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Hinh 2. So d6 nguyén 1y hé thng RFID khéng chip

Pau doc

3. Nguyén Iy ciia dau doc thé RFID khéng chip

Dau doc 1a thiét bj thAm vén thé RFID va nhédn
tin hi¢u tra 10i tir thé. Trong hé thong RFID khong
chip, dau doc phat hién thé bang cach sir dung ki
thuat diéu ché va xtr Ii tin hiéu dé trich dit li¢u tir tin
hiéu cua the. Theé khong chip khong the tao tin hi¢u
néu dau doc khong gui tin hiéu tham vén téi the. Vi
vay, dau doc va thé 1a quan hé chi-tg, trong d6 dau
doc doéng vai trd chu va thé dong vai tro t6. Tuy
nhién, ban than dau doc cling c6 vai tro td. Phan mém
trung gian & may chu thyc hién xir li dit liéu tir dau
doc sau khi thu tin hiéu phan hoi vé va déng vai trd
nhu don vi cha va giri yéu cau t6i ddu doc (Hinh 3).
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Hinh 3. Vi tri dau doc trong hé théng RFID

CAu triic cua mot ddu doc RFID khong chip gdm
ba phan: Bo phén s6 hay diéu khién, bd phan siéu cao
tan va anten (Hinh 4). B phén sb thuc hién xt 1i tin
hiéu sb trén dit 1iéu nhan dugc ti thé tag. B phan
nay gf)m mdt vi xu 1y, mot khdi nhé, mot vai bo
chuyén doi s - tuong ty (Analog to Digital - ADC)
va mot khbi truyen thong cho ing dung phan meém.
B6 phén siéu cao tan (RF) duogc st dung dé truyén va
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nhan tin hiéu RF, gém hai duong tin hi¢u riéng biét
tuong Ung véi hai dudng dir lidu.
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Hinh 4. Ciu trac ddu doc RFID khong chip

Tuy thude vao ung dung cia hé théng ma diu
doc RFID c6 thé dugc thiét ké bang cach khac nhau
va anten duogc thiét ké vé6i céac tan sb cong huong, d6
logi, d6 dinh huodng, dd thi birc xa khac nhau. Cac
thuat toan bt tay (handshaking) cé thé duoc sir dung
cho trao d6i dit liéu giira thé RFID va dau doc. Hoat
dong chung cua dau doc thé khong chip dua trén phd
tan 13 tao ra cac tin hiéu trong mién tan sé phat qua
thé sau d6 thu vé tin hiéu phan hoi va thuc hién so
sanh véi tin hiéu mau dugc trich tir tin hiéu phat ban
dau. Sy khac nhau vé cong sudt, bién do hay pha s&
duoc sir dung lam tiéu chuén dé xac dinh ma ID cua
cac thé dugc quét (Hinh 5).
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Hinh 5. So d4 khéi cua dau doc cho thé RFID khong
chip

4. Thiét ké diu doc thé RFID khong chip dai tin
réong UWB

Cac hé théng RFID hoat dong dua trén phé tan
s6 thuong st dung cac thé sir dung cac bd cong
hudng dé ma hoa dir liéu. Khac véi cac dau doc cho
thé ¢6 chip thong thuong hay thé trén mién thoi gian
dai ISM véi bang thong hep khoang vai KHz t6i vai
chuc MHz, hoat dong cua hé thdng loai nay c6 ving
tan s6 nam ngoai dai ISM. Trong khi dau doc dai hep
(Narrowband Reader) phuc vu doc ) luong bit kha
han ché, dau doc dai tan siéu rong (Ultra Wideband
Reader) cho phép doc s6 lugng bit 16n hon nhiéu.
Hon nita, diu doc nay cb thé st dung ca bién do va
pha ma hoéa dit liéu nén tang do chinh xac cao cho ma
ID cua thé tag. Hinh 6 biéu dién so d cta dang dau
doc nay. Mot bo vi didu khién ddng thoi diéu khién
hai by dao dong VCO (Voltage Controlled Oscillator)
va LO (Local Oscillator) thong qua DAC. VCO s€ tao
tin hiéu quét tan sd bang cach quét mot tin hiéu séng
lién tuc trén dai tan hoat dong trong mot khoang thoi
gian xac dinh (gidng nhu viéc phan tich phd). Tin
hiéu tir VCO dua qua Coupler tach thanh hai phan,
phan 16n hon duoc truyén qua anten phat Tx trd thanh
tin hiéu thim van phat toi thé, phan tin hiéu nhé hon
duoc gitr lai lam tin hiéu tham chiéu dua vao céng
siéu cao tan RF ciia Mixerl.

Tin hiéu
thu vé

Tin hi¢u tir LO ciing dugc quét tin s nhu VCO
nhung trén dai tan khac nhung phai dam bao khoang
rong tan hoat dong béng nhau. Tin hi€u tr LO duoc
dua qua Power Divider tach thanh hai thanh phén
bing nhau dé cung cép tin hiéu & cong LO cho hai
Mixer. Tin hiéu qua thé phan hdi vé dwoc Anten thu
Rx thu vé va dua vao cdng RF & Mixer2. Hai Mixer
tron tin hiéu RF véi tin hiéu LO dua ra tin hiéu IF, hai
tin hi¢u nay luén & tan sé nhu nhau, nhung phai dam
bao thp hon tan s6 hoat dong tdi da ciia AD8302.
Hai tin hiéu IF ra tir hai Mixer dugc dua qua bd loc
thong thip (LPF) dong thoi tin higu ¢ duong thu vé
dugc khuéch dai boi bo khuéch dai cong suat (PA).
Hai tin hiéu nay duogc dua vao Module ADS8302.
ADS8302 so sanh d6 loi gilra hai tin hi€u trén va dua
ra dién &p tuong ung qua mét bo ADC va dua vao vi
xur ly. Vi xur ly st dung thuat toan xac dinh ma ID cua
thé¢ da quét va dua dir ligu hién thi trén giao dién
ngudi st dung. B vi xtr Iy st dung thuat toan so sanh
tin hiéu phat di va tin hiéu thu vé tir d6 phat hién va
giai mi thé dé xac dinh ID cua thé khong chip, sau dé
guri 1én may tinh dé cung cip giao dién dd hoa (GUI)
giita hé thong RFID va nguoi ding.

DAC1 vCco Coupler
DAC? Lo Power
- Divider

LPF |« } Mixerl

o [ [ Asten R

Hinh 6. So dd cAu tric cua diu doc RFID dai thn
rong UWB cho thé RFID khéng chip

Micrecontroller —

AD8302

5. Két qua do va phin tich

Dua trén Hinh 4, b phén si€u cao tan chinh 1a
giao dién dé nhén va truyén dir li¢u trong khi bd phan
s6 1a bo phén chinh dé didu khién toan bd cac hoat
dong cua dau doc. Bo phéan diéu khién thuong bao
gbm ba phan: (1) diéu khién b truyén, (2) diéu khién
bd nhén va (3) xu ly tin hiéu va giai ma dir liu. Bo
phén diéu khién/sé nay c6 thé duoc dung cho nhiéu
dai tan khac nhau ma khong thay doi gi vé ciu truc.
Néu muén thay d6i dai tan, cac thanh phan cia bo
phan siéu cao tan s& can thay ddi va lya chon thong
s6 cho phu hop. Pé mé ta cu thé hoat dong cua bo
phan nay, mot dau doc dai tan tir 2 dén 4GHz s& duoc
phan tich va s€ dugc thtr nghiém véi mot thé tag 3 bit
va mét thé tag 10 bit.

5.1. Khdo sdt va lwa chon b phit tin s6 VCO va LO

Tin hiéu dau vao lién tuc voi bién d6 khong doi
va cong suat cao trong dai tan tir 2 dén 4 GHz duogc
tao ra bang bd dao dong tuyén tinh tinh thé YIG
(Ytrium Iron Garnet) voi hé s pham chit Q rét cao.
Bo dao dong nay cho phép tao tin hiéu tan s trén dai



Tap chi Khoa hoc va Céng nghé 137 (2019) 001-007

rat rong, c6 thé 1én dén 10 GHz v&i mirc ning luong
cao (trén 10 dBm) va nhiéu thap. B so sanh AD8302
chi hoat dong dugc téi 2.7GHz, nhung hé théng dau
doc lai hoat dong trong pham vi 2 — 4GHz, vi vay tin
hiéu can dugc ha xuéng bé'mg cach st dung thém bo
tron tin (Mixer) va mot bd LO dé ha tin sé xudng
thanh tin hiu trung tan IF. Chinh vi vay, mot bo YIG
Oscillator dong vai tro nhu mot LO tao tin hi¢u & tan
s6 3 — 5GHz dé tao tin hiéu trung tan IF 1GHz ¢ sau
hai bo tron tan. Hinh 7 1an luot 13 hai b VCO va LO.

Hinh 7. B6 tao dao dong dai tan rong: a) VCO; b) LO

Khai tao ngudn 20

Khéi tao ngudn 12V | Khdi tao ngusn 5V | Khdi vi diéu khién

Khéi bién dp B Khdi chinh Iy

Khii tae nguén -10V

h J

Khdi chuyén déi
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Khéi chiyén déi U
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Hinh 8. So dd khbi mach ngudn va didu khién VCO va LO

Ca hai bo VCO va LO da duoc lya chon cua nha
san xuat Hewlett Packard do tinh dong déu vé bién do
va dai tan phu hop v6i dau bai. Hai bo phat tan sé nay
déu yéu cau dién ap hoat dong tur -10V dén +20V
(khoang 150 — 300mA) voi d6 phan giai 40MHz/mA.
bé phat ra cac tan s6 khac nhau, hai bo phat VCO va
LO can mot ngudn dong dé didu khién cudn day
chinh & bén trong. Mach bao vé cho cudn day chinh
dugc tich hop sin ngay trén bé mit mdi bo dao dong.

5.2. Mach nguon va diéu khién VCO va LO

Béi vi nguon dién hoat dong cua hai b6 dao
dong YIG yéu cau gdm ca ngudn duong va am
(20VDC va -10VDC) nén mach tao ngudn can su
dung cip IC LM317 va LM337 d¢ tao dong thoi hai
nguén nay cho hai bo dao dong nay. Bén canh do, bo
khuéch dai cong sudt va mo-dun AD8302 déu su
dung ngudn 5V dé hoat dong nén mach ngudn cin
thém IC 6n ap 7805. Vi d6 phan giai cia hai bo dao
dong déu 1a 40MHz/mA va can dong thoi diéu khién
theo cac bude quét lién tuc & cac khoang tan 1an luot
1a 2-4GHz va 3-5GHz, viéc can thiét 1a chuyén doi tir
dién ap sang dong dién tur 0 dén khoang 200 mA. pé
tao ngudn dong 1én t6i vai trim mA dong thoi can do
chinh x4c cao dé dam bao diéu khién chinh x4c hai bd
dao dong, mot vi diéu khién duogc lép dat thong qua
mot bd chuyén dbi sb - twong ty (DAC) didu chinh 4p
sang dong cho cudn day chinh cua hai by dao dong.
Khi khéo sat hoat dong cua hai by dao dong VCO va
LO (Hinh 9), tin sé dau ra cia VCO bién ddi tuyén
tinh ding theo dién ap ra cua DAC, cac muc cong
sudt ddu ra trén ca dai tin dao dong trong khoang
12.9 — 14.6dBm va twong dbi 6n dinh, mirc cong suat
nay dam béo tin hiéu phat di cao va 6n dinh.

Tan sb dau ra ciia LO trén Hinh 9b bién do6i
tuyén tinh ding theo di¢n ap ra cia DAC. Cong suat

dau ra trén ca dai tan dao dong trong khoang 12.0 —
14.0dBm, murc cong suat kha 6n dinh nén hoan toan
c6 thé su dung dé lam dau vao LO cho cac bd tron
tan.
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Hinh 9. D6 thi khao sat tan sb va dau ra cia:
a) Bo VCO; b) Bo LO
5.3. Mach ghép néi dinh hwong Coupler

Bo ghép ndi dinh hudng duge thiét ké dé tao
mach chia cong suét cho tin hi¢u ra tr VCO, trong do
mot phan nhé cong sudt dung lam tin hiéu tham chiéu
dé so sanh véi tin higu thu vé tir the. Hé s ghép ndi
dé xuét 1a 10dB cho bd Coupler phu hop véi kha
ning ché tao va dap ing nhu cau chia cong suat theo
dé bai. Hé s6 nay vira dam béo giit cho cong suét phat
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di du 1on vira giir lai dugc tin hi¢u tham chiéu vira du
cho bo dau doc RFID. B§ ghép ndi dinh huéng phai
c6 dai tan hoat dong giéng véi ctia bd dao dong VCO
la 2 — 4GHz. Véi hé s6 ghép nbi C = 10dB dong
nghia v6i S13 = -10dB (trong dai tan 2 — 4GHz),
nghia 13 cong sut & cong ghép nbi P3 =0.1P1; P2 =
0.9P1 va P4 = 0 v&i bd ghép nodi dinh hudng 1y tudng.

Sau khi tinh toan, cu trac bd ghép dinh hudng
Coupler dugc thiét ké mo phong trén phin meém
Agilent ADS st dung cong nghé vi dai trén chat nén
FR4, 36 day 1.6 mm (Hinh 10).

Hinh 10. Hinh dnh bd ghép ndi dinh huéng

Bo ghép ndi dinh huéng duge ché tao va do
kiém tra do ghép ndi (S13), d6 cach ly (S14) va do
dinh huong (S34) st dung may PNA Keysight
N5222A. Két qua kiém tra Coupler trén Hinh 11 cho
thdy do ghép ndi sat gia tri yéu cau la 10dB, gia tri do
cach ly va d6 dinh huéng déu cao, khoang tir 65-
85dB. Khi tién hanh so sanh d6 ghep ni (S13) cua
Coupler trén thyc té voi md phong, két qua b ghép
ndi dinh huong da dat dugc do ghep ndi kha ddng
déu, x4p xi gia tri yéu cau 1a -10dB trén dai tan tir 2 —
4GHz. Do ghép nbi trén thyc té xdp xi duong mod
phong, tuy van sai léch khoang 10-15% so v6i gid tri
yéu cau nhung van dap tmg dugc yéu cau sir dung.
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Hinh 11. Két qua do thir nghiém b ghép ndi dinh
hudng

5.4. Mach chia céng suit Power Divider

Dé co thé chia déu cong suét cia tin hiéu dau
vao cho cac tin hiéu dau ra, mach chia cong suét T-
Junction vi dai khong ton hao duoc lwa chon 1am cdu
trac chia cong suat voi uu diém ché tao don gian va
cong suét dau ra khong bi suy hao qué nhiéu. Do yéu
cdu vé dam bao do suy hao thap, chit nén Roger
4003¢ véi hé sb tand = 0.0021 va do day 0.813 mm
dugc st dung. Vi yéu cau thiét ké ciia b chia cong
suét 1a tao mach chia can béng tin hi¢u phat ra tr LO

dé tao hai dau vao céng LO can b?lng cho hai bd tron
tan (Mixer), diéu kién cho bé chia khong ton hao la
S12 = S13 = -3dB. Két qua mo phong théng sb S12,
S13 bo chia cong sudt trén Schematic va Layout c6
St dung may PNA Vector Network Analyser do kiém
tra d6 chia cong sudt cia hai cong dau ra S12 va S13
thu dugc két qua nhu trén hinh Hai gia tri S12, S13
déu nam trong khoang 3-4dB va kha bam sat nhau
nén cong suit & hai cong ra ciia bo chia kha can
bang, tuy van con mat mat nhung khong dang ké.

Hinh 12. Hinh anh bg chia cong suét thuc té
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Hinh 13. Két qua so sanh cua bd chia thuc té véi mo
phong

' Anten Tx Am"e.n Rx

Hinh 14. Hinh anh thuc t& ghép nbi bd dau doc
Két qua so sanh thuc té vi mo phong cua thong
s6 S12 va S13 cua bo chia cong sudt thuc té tuy
khong bam dung theo mé phong nhung hai dudng
nay van bam gan nhu déu nhau va léch khong qua
1dB vi vy b chia van dat yéu ciu thiét ké.

5.5. Ghép noi va tich hop bg diu doc
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Sau khi Iya chon, ché tao va do kiém céc thanh
phan riéng 1€, cac thanh phan ciia by dau doc duge
ghép ndi dé do thir nghiém bo cong hudng cua the 3
bit. Pau doc thuc hién quét tan sd voi cac bude quét
cach nhau 50MHz dam bao sai s6 van nam trong
bude quét dé phat hién duoc do 1éch chinh xac, mdi
budc cach nhau 100ms. Vi vdy, mdi thé s& can
khoang 4 gidy dé quét hét trén dai tan 2 — 4GHz.
Duéi day 1a hinh anh thyc té va luu d6 thuat toan hoat
dong ciia dau doc cho thé RFID khong chip da xay
dung va phat trién.

GUi tin hiéu
thdm van

v

Thu tin hiéu
phan hoi

v

Dua tin hiéu
vao so sanh

v

GUi gid tri
Ién may tinh

Gia tri tai tan s6

quy dinh <0 EXC

bung

Bit1

v

Hién thi ma thé |«

K&t thuc

Hinh 15. Luu dd thuét toan hoat dong cia dau doc

5.6. Thir nghiém doc thé khong chip

B0 cong hudng dung dé do thir nghiém dau doc
dai tan rong c6 3 tan sb cong huong, tuong tmg voi
ba bit ma no6 dai dién, cac tan sd 1an luot 1a: 2.5GHz,
3GHz, 3.5GHz. Duya trén két qua do kiém, bang thong

clia cac dai tan cong huong 1a +25MHz vé hai phia
cla tan sb trung tam. S6 liéu do duoc béng dau doc
cho thiy tai cac tin s quy dinh, true khi cé dinh
cong hudng, gia tri 6 1éch cong suat tir 3 dén 5 dB,
khi khong c6 cong huong gia tri d6 1éch nay sé& tir 1
dén 3 dB. Vi vay c6 thé quy udce rang khi gia tri do do
léch cong suat tai cac tan s6 ma nam trong khoang 3
dén 5dB sé& xac dinh duge bit 1, néu gia tri tai diém
d6 1a 1 dén 3 dB sé thu duoc bit

0. Trén Hinh 16, két qua do duogc trén dau doc
bam kha sat két qua do dugc trén may PNA va co
khoang léch do sy tac dong ctia nhidu méi truong va
day cap két ndi anh huong, nhung nhin chung c6 thé
thdy & 3 dinh cong huong tai cic tin sb 2.5GHz,
3GHz va 3.5GHz dai dién cho thé 111, d¢ léch cong
sut tai cac diém tan sb nay 1a tir -1dB dén -5dB.
Ngoai ra, ciing do sy dao dong 1én xubng do ¢ anh
hudng nhidu tir méi truong va cap két ndi, khoang gia
tri 6 1éch cong suét dao dong trén dai tan sb khoang
tr 1.5 — 3.5 dB tai cac diém tan sb xac dinh trude, vi
vy bo cong huong nay khong co dinh nao, dai dién
cho bd cong huong cho thé 000.
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Hinh 16. Két qua doc ID cua thé tag gia tri: a) 111; b)
000

6. Két luan

Mot thiét k& cua bo dau doc va giai ma thé
RFID khong chip da dwoc dé xuét, ché tao va thir
nghiém thanh cong. BO phan diéu khién sé co kha
nang diéu khién phat tin s dai rong trong khoang tan
s0 lam viéc cua thé ciing nhu xir 1y tin hidu va giai ma
dir liéu doc tir thé. Két qua doc dit liéu cho thiy dau
doc ¢6 thé nhan biét duoc su c6 mat hodc khong c6
mat cua cac dinh cong hudng tuong Gng voi gia tri
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cac bit “1” va “0”. Véi cdu trac ddu doc ciing nhu
thuat toan xu ly nay, dau doc hoan toan c6 kha nang
m¢ rong so lugng bit doc dugc bang cach mé rong
dai tan va giam thoi gian quét tan so dé co6 thé doc
duoc chinh xac ID cua thé.
Lo1i cam on

Nhém tac gia xin chan thanh cam on d¢ tai cip
B0 Gido duc va Dao tao ma s6 B2017-BKA-33 da tai
tro kinh phi dé thuc hién nghién ctu nay.
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