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The Properties of Fine Drop Jetting Actuator at Various PZT Powder Composition

Youngjae Kim, Youngseuck Yoo, Sungjun Park, Soonyoung Kim, Wonchul Sim, Saewon Hong*, Jaewoo Joung
SAMSUNG ELECTRO-MECHANICS CO., LTD., *DIGITAL-ECHO CO., LTD.

Abstract : Three different composition 130um thickness PZT were fabricated by extrusion method and burned out at
550C and sintered at 12607/2.5hrs. Actuator was fabricated using glass and Si(100) wafer by MEMS process. From XRD data,
in case of DECH, perovskite phase peak strength is higher than others. We were able to obtain the information of grain growth and

porosity by SEM images. Also DECH PZT on glass membrane(100um thickness) have larger displacement than others.

Key Words : PZT, MEMS, actuator, jetting

1. A E
HD SO0 2N S8 V= WEO LH/ASH
BE S4T 0188 AKX Y woto] SHO e AR}

0, $5| MEMS(Micro Electro Mechanical
System)2HE 0|28t 010|122 AAM %L 00132 HF0
OlE0fl CHgt o1 & DHOl LS OIRUHXI 2 ACH[1]
AXMIEZE OIE8 01012 VHUOIBHE X2 IS
Mt fHE SEATE AN SAH 2 S
£ QUCH HUEFZUHOIEHM UM LA H9 Iz
=0 s Z2HEO0IN MEH0l =0 28t H
S0 st ClHI0IA JHOl JIsslel ®Xtat
A0A O SSERIOL D ACH [2-3]
Mz DlHNE E& FX2 HFUHOIEHE A

E517) gt PZT 2o ZHU ME OHMTE L I
X S58 202U

2. & 8

AEE S8 PZT AIEE IIRKHE HIGIH2 EE6N

LEGH=s HA2Z HEGIACL 222 AIBE HAGHD]
et THAME2 H1b Z20H DECH, DECA, DECP2H &Y
OIRULCH B 222 XHHIZ2 FHIE LIRH &&-utel
O Es8(m0:812d = 10:1)d12 Hiol® — &4&E - A
X(25T) — HIOIH bum out(550C 24AI2H — A(126
0T 2.5AI12H — JdetelYy — I &(Ag HIOIAE) —
MIAAGSOT) — EE kv, 100T)8 SFE &oll pPZT
E HZ= SIULCH TSEHARINENE pyrex glassE FMHIt

100um?t SI=5 0& JI3otA2H SHRIIHZ2 Si(100)7|
TS TMAH (TetraMethylAmmonium Hydroxide)&S4! Ofl & 3t

Al MiEE 0I80ts MEMSBE2Z MASIALL

H 1.2} MEQ PZT IO M= =48I

DECH DECA DECP
PbZrO; | 23 PbsO, 66 PbO 70
o PbTiOs | 42 Zr0, 20 TiO, 10
4=

w PbNb0O3 | 30 TiO, 11 Zr0, 15

=z | NiO 2 | SrCos | 3 | Sb0s | 3

Wt%) | zno | 2 MnO; | 1
AlOs 1 AlLOs 1

Ol HZEE AMBUA AESRYE PZTY OIAHAREE
&S5 4o FE-SEM(Field Emission Secondary electron
microscopy)= &8 HAIBIUCH ZBHFAEZE &6 A
8 XRD(X-Ray Diffraction)® &8 E S&8OIAUCH E8t HF0
OlElS) JIAEQ XsE4gs 02| Aol LDV(Laser

Doppler Vibromter)E O|£0610 dSS HAE FFHGIALL

J8 1. MAE DIHRE &2 FX9 HHE

- 340 -



3.2 % EE

I8 10iAe 20l HH(Glass)2 BHAEZ Imm x
475mmZ &S0 HEZH HEAISE 05K AH H
Ol2EZ Mot® H2X2IE 135um $HE PZTE T Eot
QCh O3 32 IIRH Z40 OE A4 UFsS 20t
I 28t X& 3FE 24 ZUOICL A JHK AP 2%
26 = 29.5 2™ pyrochlore (222)H0 CHE' peakOl HE
LIEFLEXI &2 perovskite(101)210l CHBt peakOl 2% AE
CIACH E& DECH AH2 3R CE AMEO Bl
perovskite(101)2 2| intensitydt LS B2 £ = ULL

(101) }

DECP
(100) {111) (200)

\
I
t
|
baA A ~A A |
. 1 \
z
£ L DECH | l
< ' |
LA I } A Al ;
l
DECA |
A A < A |
20 30 40 50 60 |

2 theta

8 3. IIRH =40l OHE Al XRD 21

a8 4k 2 AIBY OOt OIKMITEE HOIS SEM A
Z0ICh. DECAY Z 2N *

DECHS Z2& ZF UKo S&0| R 2 RHR2D

UIAET HET =2 AE ¢ + UL DECPSY FR= EF
X2l SEOIHUZ OIRUXIX AUASO BYPIE A=
ZZUNE 2O 2 5= AL 0l WCIE Po2 SE2Z ME

SIC [4]
2= 2 AIEN I8t ASSHS 20t ®ol LDV
& CIOIEOICt UHIOME2 4kHz, 10VppS sinelll
2 AS%0l DECHY &d2M% &

02
ijo

-

[=)

=

=
~

2
SIRACL HOIM & = U

£ LIBHH2 QUCH

E o
20 g

no mw Sy H

8 4. IIRH 280 GE AB2 0IMFTZE

H 2.2t B2 AE HRA(@4kHz sine wave, 10Vpp).

unit : nm
1 2 3 4 5
DECH 11.27 9.36 9.75 | 9.02 10.23
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