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ABSTRACT

YIG thick film, which has been used as material for MMIC(Monolithic Microwave Integrated Circuit), was prepared by screen
printing method. It was investigated the effect of the YIG compositions and prmnnU condmon on microstructure and magnetic
properties of polycrystalline Y5 ,Ca,Fes  Zr,0,(x=0~0.3) thick films. In case Ca’" and Zr* components were substituted for x=0.2,
saturation magnelization showed maximum valie and ferromagnetic resonance line width showed the narrowest value. These
properties were also improved by changing the thickness of YIG thick film and holding time for sintering.

Key words : Screen-printing, YIG thick films, Densification, Magnetic properties

1. M = o] ARSI Ut} sputteringHol &gt AR YIG &b
AFAl YiFesOpn SEEA JEE(Y, Fe, O)°] HoF=
sputtering yield’} A2 v}E2 % dhdo] 3lekAo] BlAle]
z243 =24 € 7FsAo] ¥, microwaved AALE o)
£3517] 95l eFHRE 4 pm A=Y FAE 247
7} FEth Sol-gelfel 23l v AlzA] 4 F712 €3}

YIG(Ytrium Iron Gametys 7H|ER Hzlo|EZe] st
2 HEAL YiFesOp, 2 {Y5 Fe, 1(Fes )08 T
ZA2 7, AP ol oUA7E 27 el 2
el g=2lo] 2ol resonator, oscillator, isolator, circulator

5<] microwave &AM ‘"*?—1 ol g% 7 glr}.? o =Y JE F7M7E E3E A4E 1B 9%
YIGE @A €8A 31 microwave AAR FAAE ol g o] wAsly] 4 Aol A 7] WF
717 do] AL AsolH, ¥ri9a AREA S FAE = o Adsl7t oJF T ol9} 7] isolator, circulatorg-e] He|

B & 207 YIGH 8¢ 9% MRS FeEe  A29 SAE OEF YIG HEes Akl fsiie £
microwave &AL o[- &3H=d 1olA] A Hol A 1_0"‘301 A um A7 875, sol-gelH¥} sputtering®d 5 7]

=
Holdh ©2% YIGEe] f2lsht, BEdA YIGEE A7)
7171 &M= v G 23 GGG(Gd-Ga garnet) 7|5e
ARgsflokgithe Agte] ulEc). wlebA], oscillator®} 7¢] i
9] 9ddd drgro] ®edk 2ES AQS isolator, cir-
culator 58] F-&F& 7Hsd ¢ bR HEE SEAAA A}
gatde FAo”

A% YIG BERe] AHOZE sputteringgF sol-geld

ru\.’i r]N

of W= Az WpEe] AL olE 2TEAL WA

= 11
F glemg wiEke] TS 24 m AEE BAAF]I] 9

sre T AE7ls e AT Mgl B3kt Ferite
o g et AZHOZ = tape casting B AT ZYHE

Holl &gt soft ferrite T Az #H3F A7t AgtH o R
agg] 0101_.]-8) et A=) EEJEH']OH og 24 YIG &
g vl 27| B e A7 T2 microwave ARt

-1001-



1002 olefA - B
2 olgslr] 93 A= A HF3 HAolr).

B e AF Y AAFeH AEAde] B2 &
o] =gz Aoe] Lo]d A3F ZYUEWOZ alumina 71T
Aol =4 um FE A YIG T A|ZsIHoH,
Cast Zre] AEH7HAZF 924 F=e njAlTE 2 A7)
2 EA p)XEe 98 2 alumina 7T Fe] AL
oko] A 5L FESIEH.

2. HEYHY

2.1, A|Ee| M=

2 AFNME YIG(Y:FesOp)ol A YH thale] Ca™,
Fe™* WA Zrt'E A@ A7MZ Vs CaFes, Zr0pn(x=0~
03)8 7|8 4oz Azl EL4YUERE Ik A
oFF9] Y,0,;, 0-Fey0;, CaCOs Zr0,2 ARRSIOm, &
4 g3 & 1000°CelM 28 7F ShAsle] dojd T}
222 4002 B nRAS F f7] ARAE TS
paste(EL-R7 1 A TA|=60:40, in wt%)e AFEHRT. Lo
2 pasteZ alumina 7] @] 237 TG & Z23

AZEFT. o] W Ao ZHE I5E 3~ 1082 W3
o

Aom, XLsE ste] 247 500 kg/om™d] FHEoZ ¢
2 719t 819} YIG green sheetw= 400°Ce1A bum-outE
*‘*161010111 1400°Ce] A@xolA Zhzh 2417}, 8A1ZF

fiske 2d0E YIG Fohe AzaRT

22 24 =¥ & T/t

238 TUEH FTH green sheet® bum-out =5 2

=

A7) 98td TA Instrument SDT 15008 AREEle] 50~
1200°Ce] L= 5°C/ming] -T2 F7] Sl

dBMe sty A YIG Sake] AAAF #9l& Phi-
lips PW 3719 X4l 34 ’“*71% o] &35, FHe] =
7 2 dx =718 dHele FAMAAETE(SEM, $-4200
Hitachiye o]gsle] &3t e, o2 YIG F2H9
2717 B IEAst7] Adte ZIAFEnM)E 1660
signal processor model®] VSM (Torque/Vibrating Sample
MagnetometeryS A3l 217 3 kOeollA &7 8191,
732 2 E544 Z(AH) Bruker ESP 300 senses-J
ESR(Electron Spin Resonance) spectrometerE A}g-3}ed
Aalglon FuE Xband B9 9.3 GHzollA 343}
ATl EDX(Energy dispersive X-ray) £4-& Fotd &2

=

ZA9 = alumina 7] BHE L Al3+ i FEg 7
E315ir.
3. &3t o o
3.1. YIG green sheet®| burn-out == &H
ot A2E I3 pasteE AZ3Ied JoiM 71ES €

FRA e

olzE - Hed
o g %ﬂ%vﬂ, 718119l AR 7REA], BALA
5oz PRk 2 d7e frldniEe fgeEr) ¥
288l & o TerpineolE AMSSIAE, F7MRIHE

Terpineole] 2+ £8=]37 <la/de] -5t o= 01-3171
ethly cellulose2 AM&-abich.!V mgk, A7lA191 Bakas} 7}

2A| 2= ZHZ: Disperbyk®}t Polyethylen Glycol(PEGHDI-
n-butyl Phthalate(DBPYS ARESISAOH, f7189 =4 &
ZF2 Table 19 YERHZITH

gutaoz Fuk A2 FHNA 9] burn-outS green sheet
ol EAfshs f71&E0] 3] AAEE =784 MA 3]
LA Bl AES AAske e BT o)
?} burn-out L 7158 Bo| FF3 pasteE Al
S Axsked oA deHeR AFo sk WAE
o] EAJY] A odake v ZITk B AFoA] A=
green sheete B {7 ] E’;‘:}@]'ﬁ Roevz

‘:"4—0— 18RS WA Ho

Eats A 34 T[-7]- AAE7] st
bumn-out =% 23] 915k %JJ\;‘ (TG—DTA)— s}
=z 724—% Fig. 14l WERHSAT}
ZRE & F AR, 2% 5l WE paste
I ‘?—F 350°C71A] A E= ALE Hol, o] &
green sheet ] F7]2&0] BF Z3H A

T E=
—_—

Table 1. Constitucnts of Paste

Solvent o-Terpineol 85 wL.%
Binder Ethylcellulose 7 wt.%
- - 40 wt.%
Dispersant Disperbyk-182 2 wt%
Plasticizer PEG + DBP(1:1) 6 wt.%
Powder YIG 60 wt.%
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Fig. 1. Thermal analysis (TG-DTA) curve of paste with

composition of YIG.
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Fig. 2. Samration magnetization(4nM;) and ferromagnetic line
width(AR) of Y, Ca,Fes , Zr,0, (x=0~0.3) thick film
sintered at 1400°C for 8 h.
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Fig. 3. SEM micrographs of Y, gCay sFe4 §714,0, thick film sintered at 1400°C for 8 h in air with printing times (scale bar, — : 20
pm / — : interface between alumina substrate and YIG thick film).
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Fig. 4. Saturation magnetization(4ntMg) and ferromagnetic re-
sonance line Wldth(AH) of Y2.8C30.2F64_8Zr0_2012 thick
film sintered at 1400°C for 8 h in air with printing times.

71918k Aeolg} deH),
Fig. 4= 1400°CollA 8A7F &

i)
)
s
()
P
)
>
)
i
|

FRA Y S8

UE Bl Wl e T3 A5 2 AN Y F5
29 27 29€ veign TS 347k SR
S Esh Aske R, U 3Y B4 Ze

Horx

H

fi

=]
A vehgel, deiEo s YIG Aol Mg 2Ed B
3 Aske B WAy Y E4 o) FvlEe 1

T7b QeE 2 Fig 49 Az Fig 30E Uehd uksl
Zro], ko] TA|7} Z71el| uleb x[da} 31 ™, alumina
Mo 2R AN YIG T ZH7AY AT o] &t
ol FFe 2 adhe A0R2NE Ziglsitiz AzkEc)
1400°Cel A 8A17F A% @/g YIG

=

rad Fuy E

54 |
kbl 3 vheRdl 7‘° Eﬂ ot 71y AARZANE
AITe] ko] T} 3 el R )&tﬂagi e o

B AR 37 R AR B 9 z;»s: 53
2e A Bo| YL AL 4T F dny @
St



A8 ZER] 25 Al=E

AlRKal, “I

(@)

FeKal

AlKal

(b)

Fig. 5. EDX analysis of Y2_3Ca0_2F64_8Zr0_2012 thick film
sintered at 1400°C for 8 h in air (printing times=10) ; (a)
free surface of Y1G thick film, (b) contacted region of
alumina substrate.
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sintered at 1400°C in air with holding time of (a) 2 h
and (b) 8 h. ( — : interface between alumina substrate
and YIG thick Flm).
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Fig. 7. Saturation magnetization(4nMg) of Y, gCagFes gZrgy
O, thick film sintered at 1400°C in air for 2h and 8 b
with printing times.
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Fig. 8. Average grain sizes of Y3 ,CaFes Zr,01,/AlO3 (x=
0~0.3) thick films with substitution content(x) sintered
at 1400°C for 2 h in air.
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thick film sintered at 1400°C for 2 h in air.
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