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Relationship between Ink Jetting Speed and Inkjet input Waveform Parameters
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Inkjet printing makes use of ink droplets to form required patterns on a substrate. In order for the
inkjet technology to produce reliable patterning tools, the jetting performance needs be controfled
precisely. For controfiing ink jetting performance, input waveform should be properly designed. In
the past, the research was focused on designing dwell time of the input waveform for controlling
Jjetting speed. However, the jetting performance is also closely related to rising and falling time. In
this study, the effect of the rising and falling time on droplet speed will be investigated by
measuring the droplet speed. In this study, the power OP amp (PA98A) was used in order to drive
piezo inkjet head by amplifying the waveform generated from arbitrary function generator. The
experimental results show that change of rising and falling time in the waveform not only affect
the droplet speed but also optimal dwell time.
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Fig. | Typical waveform for piezo inkjet
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Fig. 2 Pressure wave inside inkjet head.
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Fig. 3 Schematic of jetting system

Fig. 4 ¢} Zo| LabVIEW 7igte] 2T EE
N3l Fig 3 & BE T4 _LL¢% ety
ToE Ja WY &5 4 AHE FHY
== 6}‘”5} AT A"l FEo w2
g FaRds 328 & A’

e
R e B TR

Fig. 4 Developed software for jetting control
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Fig. 6 Measured Driving voltage at inkjet head

Fig. 6 & Azt8 Zelo|ME AHgste] S3 4
o1g Aot 93-g BojFr} Fig 6944 & F U=
o] A4 ¥ HE M% ¥ A9 542 =]
Ble] EA¥ DA #Ho] 9t Fig 6@eolM=
AA deo 38 SANEE 3psec o A ATE
ARSI QH%%iOl DnEQA|T AA FF
& Axlg 29 =golng dAE 3y
i} 7} 5’-6}31 Ay A HAFE 2l
. 6(0)2 8psec 9 A B BI AVJ" EA
HaE 53 d=E FEEs B

SN

Ji i
rﬂgl

-

—

o o HE of
rIo & o o

2 ol v

SN



September 2009 / 146

AU ESES|X N 26 H 95 pp. 143-147
o dE BP9 dFol AVIE AY AHATL 9y
o] dteiulE W3t o3 Ay 4= At A
ol A3 TS FHIY] otk wEAd B o
79 HA AFAME olE a3t s H 3
7 ARFE Bpsec oo FE dle YA FH=
(Microfab, MI-AT)E T35t}
33 43R LFY EE {5

A BEE EAFTAN ME FoT AL A

29 £ Aol med B3 Sut 9am
& 7E3] A8 4Y #39 wetriHe AAH
sl Mg F4% 24 ot

B =RAE 9 By HeelHg ¥
B4 o) W mEHE JA SEE 3359 o
2R w5 4 9 o) shejeie] 2

Ei /\1‘

o g
j&
r&'ﬂ
0,
]

9 F34& 1kHz

(o]
=
=2 6]_‘7 O]Eﬂ ,L}—ngl OHL-O/] ﬂ.7]"\:j 35volt = 1

AlZHS 8usec H-E| 20psec

[s]

7HA] 2psec 9] Z_PZ%E’_E %‘7]"‘]74 A EE £
q
o

dml
-
Ga
~1
;-L
>
2 m
s
L o
W
w2
‘ﬂ

ol 9 A g
5 A WAL ¥

EE —’—‘T—E%: 43 Bk Fig. 79] IEE (x
AN WBAZ FA A
1 £4d Jay EE
Eolth 0% ¥a wFeT = 45 L o

Azl g H A9 FA) Al 7H(optimal dwell time)S

ﬁ‘

oy B Y

[e]

WsE #F3E o] 7HsEth Fig 79141 242
de B ARl A H A<

&5k 7t sl RN 78

tawen (Optimal

2~
s

FA AL

ATt

2t dwell time)

Droplet speed (m/sec)

Rising/
falling time

~E=2ys

wew10us
] 20g
=#=14us
=] Gus.
o] Sus

~F=20us

Dwell time (psec), towen

Fig. 7 Dwell time (tawen) vs droplet speed relationship

Fig. 7 oA & & Axo] A5/3Hd Alzhol
8usec oA 20psec & Ao ol w2t =9 Hojgt
o] 2.7m/sec oA 1m/sec = Li?}% o & Ut
O|RL A B I Ate] #EFE ¢ e g
Hurt A71E Rel 93 Aot Flg 79 7IE=E
QA FAAIZY Ftge] wEkN £59 HAv) vk
B0z Yelta olZAe F7]E 40usec = /‘"":/
S Azl BAIgle]l BT T oA
QA & #AEH EAo|ER A AILTH '5}
ZAZ FaEEA LAt = FA AL
3 &£xof FA9 ZHE 9A J3Y a3
EAl gHEHue A5 B™Eel 7] HE
P33 A ] BAIGle] v BEAE ETh

485 AAT v HA FAALL JA9
Lz} FAAZLY #FANA A WA A9
ANzteg e "okt Fig 7914 & & %ol
(A Z ] Aoj el weba HAH Y FA] A
1 Bolde & & Ut oA 45 % A
12re] doj7t t=ul AAGRE 7 ohvE e uhe
APl = AAZ 7] wiEelth ¥ s ZE
317 A7bsel gEse AL uHdr] 9lEe
f 2= factor B ¥ 3, AFHo=E HAY})
AYPsts Akl AFIE T FAOARE
(equivalent dwell time, tog gwen )22 vepd 5 9l

£ o
-

|

o>‘ |
” o
mlo 310

),
ri

=

or Jov i
ol> 4

o
o

>~

(tﬂsing+tfalling) * f-H;dwell:te(deell ( 1 )

A7V o awell = 7F S (thising) = B (tgaing) A1 O
o} Ztola <ty WAA7|IL o] Y
FA AlZb R AYEG T FE S e A
A AIZEY] grolv) A E FF g Fel U
2 A #E FIE oAFHEel ARQAT
AAZ FeE7 ATHE 3usec o2 A st &
20psec 9]t awen = FE T USNTH =EpolB 9
3y I 5o EAZE 3usec ©)3te] FHE A7
d5 /8 Az A 9] A= 3psec o ¥IEITH
AZIA AAY tqawn & YIS A= AA
Aojm=z sty ol mEtv|r o] tiafx W3kA| o
Folth. wehA AAZ #dFHe) Artste H A
o FA ALY tgeer = A5 B A Al o
dulol 28 Hxo webA vHA Hoh 2 (el
Aol f B s #3el A7HE W E st
T FAC AYPHEd e I A=E
g o FJrkstr] fgolvh £+ 04 19 g

ox

N

KB
R
kel
ar
o

A

i Jm



SIEHUTSER K 26 A 95 pp. 143-147

September 2009 / 147

S Zet HIZOe 2 4¥ge mdsir] AR
i 0.5 2t 7pAste] ARESAT et 0.5 9
A7t oM i, trating & A o]0l THE|A o]
DI vAA Hoh ARt T tome o
A HH tym = TIHZ AYSH Table 1 I
2ol vebd S vk o] W At g of
20usec BFiL Bled Ab/A 7hel| wEkd f o oke] W
38 TR 0.1~04 9 2 WYR FEEE A
Zroll Hldigte] F7HEE & 4 AU

ol o rir

A

Table 1 Rising/falling time effects

rising/falling Measure.d optimal
. dwell time tyyey f
time (usec)
(msec)
8 17 0.19
10 15 0.25
12 13 0.29
14 9 0.39
16 7 0.41
18 5 0.42
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