«FF3=F> Joumal of The Korean Magnetics Society, Volume 11, Number 5, October 2001

1W DC-DC ZHEE #I8 7X7 mm HH

CES

QI5{E{e] M=

- BB - YBY - Hael - YBE
7

Fojlsta FEARTUS, AN PHET 45T 7211

a7 - x4
= 7id T4 RLC 2974, 78 A A5 28-1

2001 8% 179 ukE, 20019 99 20d FHF $£AHE D)

IWF2) DCDC convertersll 1517 1) FeTaN 9171 AMdutebs: o) 42 upala) Qlelel Alzsjo] 54
Aejdeh ARIEE 2 pm FA) FeryyTagNip DA4 2HohE ALE3I0 07 YFEL 100 pm FAL C

o

A

afu

AR} A7 eFFAE o]dsled AZ:sldet. Az uhat e} Halele J3HulAg BEEH02 Z/RA
4* 913 double rectangular spiral3efslom, 4% BALE DC-DC converterd] 255314 1 MHzoA QI=®12~ 980

nH, A& 1.7 2 Q 2 3.55%-
FH|of : H™ <l-E, FeTaN, DC-DC #AHE

LM =

olu] | wua|gt A&, 432 DC-DC converter7} 7}
uhwo] AHg-3lE] 3 glet. o]ejdt FAME| S QI¥E Sl
ol A4S e IGBTES] 3275 Hast A 334
22 AMHEAH of7]e]] AM-E= bulkd] IHE =3
Ate|z7} w9 FAE I QAR FEAAE 32l -
A7) hybridZ| % 32 g 709 chipidell ZE 3|29}
TE, TEARE BN R8s Wk R 7|ee] WAs)
= ulkae gk oo} mebd MCM de)e) A8 T+
Hsl7] Halle 5] wihgA s} wk=a) B 88}
o2 & 4 gloh =3 Axle] B8-S ANAEP] A 2
Falr) A 1593} Hoj7kal ol ASeAM e 71E
9] bulk®d HEolE 242 AN FIle] HA|7L 4>
MHzeMj o] 7t w2 oA F A= FAIE 4= ¢
7] Wi gol 25T} BAlo] F& A ulhE AlEsl ok g
o123t bulkd E4AEe] 2H= 3 2 als) 1970+
He P33 Apraxfe] mddle] FES] AA|FHAA $
A7 A=A Y15 B d7E61 100
MHzH S7F4] 200001742] FEFAES A5 FeTaN
A=A bk Algsle] o) Aol NEEld™ 10X 10 mm
AHE] Alo] =& W} £4510d (7X 7 mm) el e S
ARCH(1.2 pH) 47 04T T FAE F4A 31

*Tel: (02) 334-0750, E-mail: unio78 @chollian.net

o} ZY lossE WA= Ads W s 2 I
A P

IL &3y

71 EEE Si flol¥ Falg 5000 A F7E thermal
oxidation *2]8}od AM-819].2™, Fesgg TagsNin/Ti €
2tk vl EE AHEIR 2 um FAZ 347
F 400 °C GA =R 94 2B 2 Si0, BA=E |
pum FAZ FEAsch AV EaE g AotEoes
Cu(1000 A)/Cr(200 AYZ FFHAIZ1 ¥ SU-8-50 PRS-
o] 43t X EE|nay] FA L AAEl U3l Y 3
Are] PRAEE 120 um FAE 25213 60 mA/cm?e]
AFHEEE ks 71 EF31e] 100 pm FA 2 ZLH-
15 AlFsleddt. Fellis PRE stripping & 22 A7
g F 7 9o vl] AMES AR RS ol FA] A EA
2 B9} B-H loop tracers ©]-4-3le] Ex=} T3}
312HE 2AE9 T SAZUYR S o8-8l AAdube]
EEAEE FAs. d-uiae dEdae 32
impedance analyzerg AM-31E}

o AEAn 8 oF

3.1. ¢iXly gof

TFT} B4Jo] $43t wuty) QlelE] E4L 7] 94

-222 -



LFTEE> 1W DC-DC ZAHEE 98 7x7 mm F3 {1989 Az

15 + Felﬂ BITaBUNﬂ " ﬁlm‘ NFA _I
[ O FeuTa N, , fim, MFA
—e— TifFe,,, Ta, N, ,, fim, NFA
—O—TifFe film, MFA

r 76§|Ta647 1zn

-
(=]

Anisotropy field (Oe)
(5,

0
0 100 200 300 400 500 €00
Annealing temperature (T)

Fig. 1. Change of magnetic anisotropy field as a function of
annealing Temperature.
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Fig. 2. Dependency of permeability on frequency for
Fe78.8|Ta8.47N|2,7\ films and Fe73.g‘Tag,47Nu,7‘lTi films.
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Fig. 3. The Measured resistivities of sputtered and electroplated
Cu films plotted against annealing Temperature.
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Fig. 4. Fabricated and designed double rectangular spiral coil
pattern.
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Fig. 5. The measured inductances and resistances of fabricated
inductor plotted versus frequency.
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Fig. 6. Quality factor plotted versus frequency.
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Fabrication of the 7x7 mm Planar Inductor
for 1W DC-DC Converter
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The planar type inductors have a good potential for the application of miniaturized low power DC-DC converters. For
those high quality application, the reduction of coil loss and also magnetic films which have good high frequency properties
are required. Fabricated inductor was consisted of FeTaN/Ti magnetic film and electroplated Cu coil thickness of 100 um
and SiO, as a insulating layer. The inductor was designed double rectangular spiral shape for magnetic field highly confining
within the device. The measured value of inductance and resistance were 980 nH and 1.7 Q at 1 MHz as operating frequency

of device. The Q factor is 3.55 at 1 MHz.
Key words : planar inductor, FeTaN, DC-DC converter



