TAP CHi PHAT TRIEN KH-CN, TAP 8, S0 1/2005
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Trén Hoang Hai ®, Nguy&n T4n Phudc ®, Nguyén Viin Lgi ), Masanori Abe @
Phan Vién Vit ly tai Tp. HCM, @Khoa Ty nhién Tin hoc — Trudng Cao ding Su pham Vinh Long
®Trugng Cao ding Su pham Séc Tring, ““Vién Céng nghé Tokyo, Nhit Bin
(Bai nhdn ngay 27 thdng 9 ndm 2004, hoan chinh sita chita ngay 13 thdng 12 ndm 2004)

TOM TAT: Mang méng ferit tit mém Ni-Zn da dwgc t6ng hgp béing phuong phdp ma ferit
trén cdc dé thity tinh, kich thudc trung binh ciia hat la 0.25+ 0.01m dugc xdc dinh bdng kinh
hién vi dién tit quét.Cdc tinh chdt tit mém ciia mang da dugc xde dinh.Dg tix thdm ban ddu g la
bdng 28+ 3 doi vdi mang ché tao bdng phuong phdp ma ferit va bdng 60+
5 déi voi mang dwogc i.Ngudn gbc cia cdc gid tri gy da dugc thdo ludn .

L. Gidi thi¢u:

Trong nhitng cong trinh gin ddy ngudi ta da thuc hién rit nhi€u viéc nudi cdc mang méng ferit
c6 chiéu day pm bing cic phudng phap khic nhau nhi cit bing lazer [1], phiin xa [2] va phudng phdp
hod w6t [3]. Su quan tdm ting nhanh ddi v6i ferit Ni-Zn, dac biét 12 d&i véi mang ferit Ni-Zn 12 vi
ching rit phil hgp vdi cdc ¥ng dung lam cdc 16p phi cho cdc thi€t bi cdm ng tich phin hay lam cdc
dung cu tir kich thuéc micro mét [4] hodc dé cdi thién hiéu qué cla cdc ddu ghi mang méng [5), nhd
dac trung tir mém ciia chiing va dién trd sudt cao cia chiing. RAt nhiéu cong trinh dé cip dén chit
lugng cdu triic clda cdc mang ling dong va cic thong so tir nhu do tir héa bdo hdoa M va luc khdng tir
H.. Song d&i v6i hau hét cdc ing dung cé thé€ ciia cdc mang ferit thi diéu thiét y&u la do wr thim ban
diu po clia mang. Cho d&n nay thong s6 nay méi chi duge cong b& dbi véi mang phin xa[2], po = 27,
Song gi4 tri néu trén ddi héi thuc hién § nhiét dé cao hon 600°C. Piéu nay di 1am han ch€ rdt nhi€u
ting dung trong hau h&t cdc dung cu.

6] diy chiing t6i trinh bay gid tri ciia do tif thim clia cdc mang ferit dugc ch€ tao bing phuong
phép ma ferit. Phuong phdp nay c6 wu diém 12 tao ra cdc mang ferit ling dong trén cdc d€ thiy tinh &
nhiét do thip < 100°C.

II. Thyc nghiém:

Céc mang ferit c6 thanh phan Nig;,Zng3sFe,4504 duge téng hop bing phuong phdp ma ferit
phun quay [6] tai nhiét dd 90°C trén cdc d€ thiy tinh. Viéc G mang dugc thuc hién & nhiét do 500°C
trong khong khi trong nita gid. Ciu tric ciia mang dugc xdc dinh bing phuong phdp nhiéu xa tia X
(XRD), kinh hién vi dién ti quét (SEM). C4c tinh chét ti dudc thuc hién bing tir k&€ SQUID va phép
do d6 tir thAm dudc tién hanh trong mdt t¥ trudng ngoai thip 2,5 A/m. Di¢n urd cla mang dugc xdc
dinh bing phudng phap ti€p xiic 4 di€m vdi viéc s dung (i€p diém indium.

II1. K&t qua va thdo ludn:

B3i vi db tir thim ban ddu py cla ferit phu thuéc manh vao cdu triic vi md cud ching nén ta
phai chup dnh ciia mang nhd kinh hién vi dién tif quét (SEM).Trén hinh la ta thdy dnh chup mang tir
phia trén. Mang c6 kich thudc hat trung binh D ¢& 0.25 + 0.1pm day 1a kich thudc hat khd nhd va dva
trén s6 liéu d6i véi ferit Ni-Zn khéi ta ¢6 thé du dodn 12 o nhé. Anh SEM tif mit bén clia mang trong
hinh 1b chi ra ring mang c6 ciu tric cdt vdi cdc cot kéo dai todn bd chiéu diy clia mang. Chiing ta
chua thé khing dinh riing cdc cdt c6 phdi 12 cdc don hat hay khong. Thong thudng cic cot trong cic
ming 6xyt bao gdm céc hat nhd hon. Mot “hang cdt” véi cdc 18 trong trong mang 1a dién hinh cho
cdc phuong phép ldng dong phun dudc sif dung trong cdng trinh nay. Pé céi thién diéu nay, trong
trudng hgp mia ferit, thi khi nang dinh u6t cia dung dich phin ting u6t rén d€ can phdi ting 1én sao
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cho bé& mit d€ bj thay dSi bing sy phdt sinh cdc nhém OH “hoat hod” hoat déng nhy cdc nhin ferit.
Viéc i sé khong 1am thay ddi trong vi ciu triic clia
mang.

Hinh 2 cho ta su phu thudc ciia d§ tir héa
bdo hda M; vio nhiét d6 T ddi véi cd hai mang
dugc G va khong dugc . Pudng cong ndi cdc sd
liéu tring khit vd&i dinh ludt Bloch [7].

M,(T) = Mo[1 - (T/ T.)** ]
o diy M, ti¥ d6 bdo hda 8 O K va T, la nhiét do
Curie.

- Ti hinh 2 ta tim thd'y My=540 + 1 KA/ m va
T.=744 + 8 K d6i vdi cdc mang khdng G va My=
500 + 4 kA/m va T, = 584 + 17 K d6i vdi ming
dugc G. Ca hai loai mang nay déu c6 M, nim
trong khodng cho phép ddi vdi cdc ferit spinel [7].
M; clla mang dugc U hoi thip hon mang khéng
dugc 4, diéu nay phd hgp v8i két qud cia Lubitz
va cdc cong su [8].

Piéu quan trong trong hinh 2 13 trong ca hai
trudng hgp thi cdc mang ferit dugc tao ra bing
phudng phdp ma ferit déu gilf nguyén tinh chit ttr  Hinh 1. Anh chup tir trén xudng (a) va
clia ching cho d&n 80°C, 12 nhiét d6 hoat dong  chup tif mdt bén (b) clia mang bing kinh
cuc dai cla nhiéu dung cu t kich thuéc thu nhd  hién vi dién t quét (SEM).
nhv c4c ddu ghi mang méng.
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Hinh 2. Sy phu thudc cla db tir héa Hinh 3. Chu trinh tif tré ciia ferit NiZn
bido hoa Ms vao nhiét dd T cho cic dugce 1 tai 500°C, do & nhiét do 293 K.
mau khong G va sau khi 4.

Pic trung t¥ mém cla cdc mang niy c6 thé nhin thiy trén hinh 3. Pdy 1a dd thi dudng cong tré
ciia mang da dugc 0 dugc do tai nhiét do phong. T dudng cong trén ta c6 thé thu nhin dugc luc
khang tir H, = 440 A/m va d6 tir thim tng cdng ¢ 100.,Song trong ¥ng dung thyc t&, dd tif thim ban
diu po 12 mdt thong s& quan trong. Sy phu thudc ciia do tir thim ban dau vao tin s6 f dugc cho trén
hinh 4 d6i véi cd hai trudng hdp khong @ va ii. Ta c6 thé thdy ring ming khong 4 cé p = 28 + 3, trong
khi d6 mang 4 po=60 £ 5.

Céc gid tri po cla cdc mang ferit dugc tao ra bing phuong phdp ma ferit phd hgp véi céc gid tri
clia ferit Ni-Zn kh6i v6i kich thudc hat tudng ty 13 D ~ 0.25 pm. Vi vdy s& khong c6 hiéu @ng ndi lam

Trang 18




TAP CHi PHAT TRIEN KH-CN, TAP 8, 80 1/2005

gidi han & cdc gid tri thap ciia po d8i véi mang ferit .Di€u nay ching t ring kich thudc hat clia mang
1a dd I16n (tdc 1a vao khodng pm).

Khi so sdnh véi mang ferit dugc nudi bing cdc phuong phdp khic [5] ,ta c6 thé k&t ludn 1a: gid
tri twong ddi cao cda o thu dudc trong phudng phip ma ferit 12 do nhiét do 14ng dong thap (80°C ),
diéu nay di gi6i han dugc hiéu wng tir gido ngudc do sy khdc nhau trong cic hé s& gidn nd nhiét gita
dé& va mang .

Viéc cdi thién po clia cdc mang dugc ch&

tao bing phuong phdp ma ferit bing viéc i c6 thé L

dugc hiéu 1a d€ lam tdt mdmen quy dao cilia cic e e te et Ry fraenasree Abgt panaas
i6n F.2* trong vi tri bat dién bing viéc dxy héa. ottt vcon e faoS g
Mbt mémen quy dao F.>* khong bi ddp tdt s€lam Mo | :

ting phin déng gép 16n cia lién k&t spin — quy OE

dao vao hiing s di hudng k cia ferit [7]. Viéc dxy

héa F.2* thanh F.>* x4y ra khi T= 300°C trong cic

mang nay [8] da 1am gidm phdn déng gop lién ket = i B
spin-quy dao vao k va vi p = 1/k, nén da lam tdng

po. Viéc lam gidm néng dd F.”* qua viéc 4 da Tin s8 ( kHz )

dugc khing dinh qua phép do dién trd sudt p, ting

tir 39 Qcm déi mang khong G 1én > 7500 Qcm ddi Hinh 4. S",I plfl_l thudc ciia do tir thim ban diu

v6i mang dugc . vaotan s§ ddi véi cdc mang chua i (0) va mang
da dudc i (e).

IV.Ké&t ludn: :

Chiing tdi dd tdng hgp mang ferit Ni-Zn biing phuong phdp ma ferit trén cdc d€ thiy tinh. Cic
mang nay c6 do tit thfm ban ddu po = 28 + 3 d6i véi mang khong U va po = 60 £ 5 d6i v6i mang dugc
&. VGi viéc fao ra mang & nhiét do thap 80°C va dién trd sudt clia mang cao nén rat thich hgp cho cdc
ng dung 1am cdc mang tf mém cach dign.

LdJi cdm on:
Cong trinh di dugc hoan thanh véi sy tai trg cia chuong trinh nghién cifu cd bdn va su hdp tic
v8i Vién Cong nghé Tokyo, Nhit Ban.

Ni-Zn FERRITE THIN FILMS SYNTHESIZED BY FERRITE PLATING

Tran Hoang Hai”, Nguyen Tan Phuoc®, Nguyen Van Loi®”, Masanori Abe
(DHoChiMinh City Branch of The Institute of Physics, ®Vinh Long Teacher Training College
®Soc Trang Teacher Training College,’Tokyo Institure of Technology, Japan

ABSTRACT: Ni-Zn soft- ferrite thin films synthesized by ferrite plating on the glass substrates at
80°C. Electric and magnetic properties, mean grain size, thickness of the films were determind. Intial
permeability iy = 28 *+ 3 as-deposited, and that this can be doubled to 60 £ 5 upon annealing. These
films may be suited for various applications requiring insulating soft-magnetic films.
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