LAT=5> Journal of the Korean Magnetics Society, Volume 17, Number 4, August 2007

HME HUXP7 | X g ARUEAXIO| PX2| 2t

OfAfad *
ARt el g3ely), = A 4R, 220-702

SRAE - AT

Agistal Ze|HESE ol dTd, A& BobT AIR9E, 151-747

T
A A ATA, AEE 9FA] b, 220-702

#H71¥
A gelel#, Fe A5 94bE, 220-702

e
AW S8EB AR, U AFA] $4F, 220-702

(2007 8% 7Y WRE, 2007 8¥ 21Y FHFFAHE W)

Al(cel) o] BARAL] AHEA AEE Y3 A IAZHWH (giant magnetoresistance-spin valves; GMR-SV) Hl©]
QAMEA vlA SEE 2l wE} o) Wawl & ) fold of&Edhe A |AF A4S It vle] 2414 (biosensor)
24 AFSE 27E TEETRE glass/NiO/NiFe/CoFe/Cu/CoFe/NiFe ©|ith A thEdleke] dZoids whey] $13) 53
Ao} 221 gEg £ JF GAZE 200 °CIA 300 0e AT AFAEE 7RIk B4Rl a9E nefsle] 7 g
275 Fgoz AL nA F4GY Y Alo)RE 2X 5 um*E AsKETE cdrbH o Z ZolWske] AYAFe: F wEke] 1

9] Bol% W Zwel AFEshe APV wghe nlo]AN A=A B8] $87 8219E S
FHO| : AR AT, wto] AN, EAY] B3k, APPRIHE, A4S Bol5

L M 2

GMR-SV(giant magnetoresistance-spin valves) 4= 1
7|E3 AEEslyiee] Wy AEE 2 oJshE]] At
9T WA FE DNA(deoxy nuclei acid) #AF 3
(chipyelv} = AR 8370l 0|21, 2]. A
AEAZSE Uos AAND &S 98l /e A8
AAAAMRL vlo] 2 AlX (biosensorye AEEHY 1AM AHF
B354 21 5HE7(transducen)S 28I S0l EAL
2o AdHo2 MR P WY AAER THL
JATH3, 4].

T 2725 Yz ule] QAME o) &3l BAREAIES
24 £ 53 AHEAY BEo] ES) A=EHI Uth
GMR A7JAXE 0]83 DNA 28 tag 3-8l 3 I
7t aEo] AEA pEelA A ) wRke] EALE A
3 42 UE oE-E o] F AlM(bio-chip sensor)7} = -

*Tel: (033) 730-0415, E-mail: sslee@sangji.ac.kr

o] o] ApelellA AESIFTHS, 6]. Hiol Al el tig
a7} 7 B oFZRFA 2Tt & Ao AR
159 X8 2 IS Ve 83k 71719 dAAAEA 2
BE e Aoz JadEd meha AR A 5
A z22eg ol5E F e T FES 55 I
T AA 258 38 d@u) AR dAY, 1 EAF B
A F 3R] ATIE B RS IRIT F US Ae=
B3I},

NE npe] A e Bo] F BAE gl QoA A
AR EE o) 83t MESHT 315k A @ele] dAle] &
T2 Pl go]d Aolrt 4= ume] A BI=(bead)?} 54
nm F7]9] e AYPRR] AIEL A R 50= <lst
o] A71e] Wshe Al X SEE 4Ase] =2 &
A = S 1Ete] oy I7EArE AEHACH4E,S]
o g AAA}7] A7) A vl=ol FBE Streptavidin Y
2} vlo] L El(tin)e] ZAg AL o8-S HeHHI 2
A2 A A 953 548 B3 583] Uie nlo]
L AxEA sl 7Fsd Zog JIHETHT). dA o]F

o i

-172 -



<ATEES ANE AN IAG 288usde] 9] T3t - ol - W - 234 - FE - WY - Y

AT gl A HIEE B 8 Al FHS sl A
QASe) W7} BEAE S FESRe Zol 4 2
SlslolA] v 3 242 Aol

2 A7 e 754 GMR-SV Hlol ANz 0|8
sxog ARE AP} IRE e B ATl PHe
YA ARE HRe AR stk &, A9 1
e Z o A §oIH0R Ba AY AREE 2
Mo W) oS ZES fusld 1 AIAG

Ex9] wisls BAG B

S|

ol

o
i

II & oy

GMR-SV HI0)QAIAE Al Glass(7059) 718 Holl =2+
#  NiO(300 AYNiFe(20 A)YCoFe(10 A)Cu(26 Ay(CoFe(10 Ay
NiFe(40 A) O&7% 722 f 2 dc TEIMEE 29 EH
ANZ®ll(sputtering system)S ©]-8-3} Ad2olA AZfSFct

[8,9]. Aol 71RAT=S} Ar 7] AT EE 74zt 3

X 1075 Torr2} 3X 107 TorrS FAISFATE. 3214 EfAT} AlH
ol Az} ¢ 80 mmelN FS2&F} & FYSEE ARSI of
A¥a} de 97} AYAF FHE NiO, NiFe, CoFe, 18|11
Cu Z3o) tEXE ZH2F 100 W, 400 V/120 mA, 350 V/80
mA 23 300 V/51 mAZ ASHATE o] ZHoA Bl
NiO, NigFey, CogFers, 183 Cu®l 2L ZH2} 0.5
Ass, 2.0 Ass, 1.5 Ass, 2.0 Als o). 3 5 A5 oA
& 3] A% R AV =71 oF 300 Oe Ut

LR o g Ao 8mm Z3 Zo] 20 mme] YA}
(shadow) & vlAAE o]83l F2H 4 ©X} GMR-SV
tzdln) 228 A2E AVINY BA4S ARG ga
g FAHE o83k 2X 15 um*] PR(photoresist) 2
< W7)3 ECR(electron cyclotron resonance) Ar ¢ 2
gog A& 3t 9714 GMR-SV Rt A
QUIst WUE ArlobAle] Mgkl whak wmako 2 HasEAL
FASEE A7bE 2z Zo] 15 umel] gk Wike A
sttt Fig. 1904 RoiFE vl Hjelyd 2AAE 29 &
olMESZ PRE AAST tHA] ATy lift-off WS
2 2x5um’] AA FE @A AI500 A)Cu(200 A) A
=5 AT 24 3 a2 A3 sl 3 W o
doz <% A A B4 Hls Fislslr] st d
A FAZL AN T in-sity FROE UIE AVCu AFE F
253t

AZE GMR-SV nlo| 4] AFFNIEE WA717]
st ARE AIEE 300 0e2] TYUE FAF 3lA
gAY E Yaiuot. A Fywe] AF=E 3X107°
Torrs F-A181AT} AR2ollA 5 °C/min =2 200 °C7HA] &

-173 -
GMR A¥VCu
Biosensor Electrode
5 pm
O]
LT 13m
el
15 pm

Fig. 1. Schematic and real device feature of the fabricated GMR-SV
biosensor with a size of 2x5 pm?.
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Fig. 2. Magnetoresistive curves measured by 4-probe method for the micro pre-patterned NiO(300 AYNiFe(20 A)/CoFe(10 A)/Cu(26 A)/
CoFe(10 AYNiFe(40 A) GMR-SV muiltilayer structure: (a) The patterning size of shadow mask, (b) the major loop of MR curve according to the
easy axis, (c) the minor loop of MR curve according to the easy axis, and (d) the major loop of MR curve according to the hard axis.
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Fig. 3. Magnetoresistive curves measured by 2-probe method for the micro post-patterned NiO(300 A)/NiFe(20 A)/CoFe(10 A)/Cu(26 A
CoFe(10 A)/NiFe (40 A) GMR-SV multilayer structure: (a) The feature of micro patterning size of 2x5 um? and the direction of the easy axis, (b)
the major loop of MR curve according to the easy axis, and (c) the minor loop of MR curve according to the easy axis.
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Fig. 4. Magretoresistive curves measured by 2-probe method for the micro post-patterned and post-annealed NiO(300 A)/NiFe(20 A)/CoFe(10 Ay
Cu(26 A)/CoFe(10 AYNiFe(40 A) GMR-SV multilayer structure: (a) The feature of micro patterning size of 2x5 um? and the direction of the easy
axis and hard axis, (b) the major loop of MR curve according to the easy axis, (c) the minor loop of MR curve according to the easy axis, and (d)

the major loop of MR curve according to the hard axis.
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In order to detect of the magnetic property in the cell unit, we studied the GMR-SV (giant magnetoresistance-spin valves) biosensor,
. which was depended on the micro patterned features according to two easy directions of longitudinal and transversal axes. Here, the
multilayer structure was glass/NiO/NiFe/CoFe/Cu/CoFe/NiFe. The uniaxial anisotropy direction was applied to the patterned biosensor
during the deposition and vacuum post-annealing at 200 °C under the magnitude of 300 Oe, respectively. Considering the magnetic
shape anisotropy effect, the size of micro patterned biosensor was a 2x5 um? after the photo lithography process. By our experimental
results, we confirmed that the best condition of GMR-SV biosensor should be the same direction of the axis sensing current and the
easy axis of pinned NiO/NiFe/CoFe triple layer oriented to the width direction of device, and the direction of the easy axis of free
CoFe/NiFe bilayer was according to the longitudinal direction of device.
Keywords : giant magnetoresistance-spin valve (GMR-SV), biosensor, post-annealing effect, magnetic sensitivity, magnetic easy
axis



