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(54) Title: METHOD FOR APPLYING DRIVING VOLTAGE FOR LIQUID LENS, LIQUID LENS, CAMERA MODULE, AND
OPTICAL INSTRUMENT
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210 ... Control circuit
225 ... Gyroscope sensor
230 ... Controller

235 ... Voltage driver

250 ... Lens assembly

260 ... Liquid lens module

270 ... Driving voltage providing unit
280 ... Liquid lens

(57) Abstract: A liquid lens according to an embodiment of the present invention comprises: a conductive liquid and a nonconductive
liquid which are received in a cavity and have a boundary surface therebetween; and a common electrode and n independent electrodes
(n is an integer greater than or equal to two) for controlling the boundary surface, wherein a first driving voltage applied between
the common electrode and one of the n independent electrodes is controlled by unit cycle comprising a first sub-cycle and a second
sub-cycle, a level of the first driving voltage in the first sub-cycle may be a first voltage, and a level of the first driving voltage in the
second sub-cycle may be a second voltage.
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[87] TE A A FH260)= =29 AR GB00)2] Ao dR-E FASHE
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o] W Q= o]of] 34 E x| k=) AARL(500)E= TE AL AT (260)=
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[92]
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[95]

[96]

[97]

MNA| A=280)F -5 Astel whet AL A e vl d mA] HA (1ol Al ol
A E o] AF 7|5, = OIS 71 5& 3 4= 9l

S 4= T8 Aol tg3te] AlHol A= dA d=2E s
O (a) d = JAEY (250, B3 X))o EaE ANA A=028)E
a1, (b)) AA W=28)] SR 2 E A ettt o V1A, Al =(28)+=
39| A A =(280)F 2 v s}

WA ()& FFxstd, 745 Akl t-&ste] Aol 24 &= HA| d=28)F
gt 2y APl E 7EA AL 4 o] M & ThE wakel wi x| H o] Al A 5S T e e
o A= AME(L1, L2, L3, L4) 2 A2 A=2] A= AE(COHE F3A T
7R AT Al A= A S B A= A E(LLL L2, L3, L)
A2 ASE TASE A= AE(COH)E EdlM T Aol Arpx
ZHEI Bl 310yl vl A A 5] A & v A=A Ao FAMe iy E 5 v
AL A e v HEA] AA ] AAA Hgo] A% D = AF 7] 5 =
OIS 715& Ta3t7] Y&, AE S (230)00 28] Aloj€ 4= A}

T3 (0)E Fxehd, Az28)e] A5 Al Ao & gE H= AE(L,
L2, L3, LY ZFE AeHE 17F whar, o & A5 A2 A =9 A= AE(Coy
AAE o] AghE 17hbE L] A H B0)E AW 3t 5= AT

A= AR TE AT AE 74 A d &2 5o AEet, &
dhd o] M ) 3= o] of] S | A] gki=t},

55+ A flzzo] ofvhol] F 5t E = At AAd & Atz ol

E5E Fxshd, AA A=280)9] 7 A= AE(CO, LI~L4yel 7] A H F=
7hA= "2 o] Astol /I7bE & o, Al A= ZF = AE(L1~L4) 9k
A2 =ref A= AE(CO) gFe] AFAE - F1grel H T

A9k EefolH(235)= &F A= AE I /N A= AE o 17bE = E A
Ake] & Ao stel ofaf ZF /N Aol e e -5 Ashs Al s
A

5590 A Ak =etolH(235)F 22 H-EH Al Tk B4 &9 (clock)ell whE}
g Ak YdS AZEGhifE 5= =, E A= AE @D 17 =
Al "2 AShA)F A2 "2 AskB)o] BAIE ] Aok A2 H 2 H kB Al
o ANA)S HA4 g TE ddlo| Al Asteloh

AE A= ALl A1 B2 AdA)e] A7FE S dl o] -5 Zetiel v) &,
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[98] 71 # & A3 A 2ebol W 235)7t Al g k= T2 E8 o] Tkl o 3
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=
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L, 7 d g Eetol(235)9] S8 dste] SR E 2nl ol d 2n)
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A 59 8 WAl 7] (clock generator) 7} 2 2.3} T} o] = A A| A 2~E)
oM v, A AR Fo Mol M AHd S 7PHA HEE,
uA T 28 dAY] glol At mefo]w(235)2] &9 Wt AN EE =Y
T A= Heto] o q-H T}

[100] L6 o] o Ao wpE MA A= Ak 172 A s
5 = o)t}

[101] E 6 Fxotd, L6 olsloll Aol 75 AG A7 WHE ¥ A 7|5
Asst7] Agh A TR Agsi, & o] H el o] g x X ¢,
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X
°
4

oSt A E = o) Aol Q1k 131 A5k W thol &
74‘5&31(230)7} AAEE T A Zxef o Aloj= .
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A=l A7 = 5 Ak 22 Al WA Ald -5 Aol ol H

[104] A1 WA A4 -5 A A2 AL WA Al A=A ol 171 = Al WA A4
At A2 A=l QI7FE = At 1k bkl e gt Al WA A4 7-F
ASEE shto Alol = el Al o] el g A gtae] gk == RMS k2 n| &
A

[105] 1] ar, A Az AH S W] gk @] Alo]Eo] Hojd o, &
50l AT A1 W A] A4 Alo] ZH(CYCLEL~4)©] o] ol 3 3 &kt

[106] 2] Alo] Eof] &8 Al HE @ E XA HE-S Al {F(auto focusing response
ime) Z 7% Ak Q171 % A A7} Ao AW 2 WA E | A A=

AlZbE arefetel Ad o vk QB EA] §EE A[EE A A dll= o] Aok

upet G g lont 0 E 474” HE-S A ZHS o) 2F 50ms A 32 HE-S- A 7S
7HA 4= 9lan, ek A] @] Aol & B XA HES Al E A H ALo] £ 9]
Mg adste] 2484 o+

[107] =39 AEEY230)= 75 Xd%‘% Axtste] g AG =S A
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47 5 A5k mee] 488 TF ASE AP, 47 TF AL =
40 A 7 AR ATEL GO Q17FS]E e A Sl shE AL A A4 TE
ASHE s, olel# 75 A1ske] 7hE A8 A MO R A1 AT Al
WA A4 AT e 82 A2 A o] Aghe A ek

AL A A4 7F A At ol vl 35)] ol vk Ao 22 Ak
42 2 A 2 DT A ALS AW, A B A5k A2 FY
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(o3
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A7 Rt 7HA S o, 309 A o] L E AN AT -3
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1HA 5 A At 8 ALS NAA 75 Agtolgt o wj oo F+&
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-
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el ol A AL WA A TE Aol Flst 5 Agto] A7bRT, 75
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[128]

A1 WA A4 A= Aol Q17 ZHE Ak A7 vive &9 A H e 9
ol o] Hs, o]t A= 27 Asholef shxrhar 71 gt

%60l A E o] Q)io] Zh ALO| EH(CYCLEL~4)2 & 471 2] A B Alo| &2
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[137]
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A4 A B AL Eo| A (V, V4dv, V, V+dv) 7} 17FE 4= gl o).

= A2 Abo] E(CYCLE2)] A1 A B ALo] Eoll A A1 WA A
o] = F HShE A2 Ao ® 17bstar vh A s A S Al A 2
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e A7HAA & |AA A 5= )
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A B X = EUAIRE 47 o] A= A Y F 2709 13 g A= Aol Al AskHS
A7Fskar Y ] A= AE o] A2 A 17Fsto] Al A
weko 2 A9 QITEE A3 5 )

] A, o = shuko] A B Afo] Fell A G 7] A B ALo]l &3 Q1F] & thHE
MB Alol 2 WAE v, B9 V8 A= T Aok st 7 F A
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HEA A ek, A| A L ek s o x AAE 7 A 280t
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A9kl TS dABHA FAE 5 A2, o)== dphe] Abo]F ol A A1 WA
A4 -5 5] T3-S A SHA FrA Hook 54 272 7F el d Ako] Eell A
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g o] o AAfdol] mhE -F S A7 el o e - k A NE sk
V'k th&9] 4252 28} 3t}

(77574 2]
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=
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=
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PR FAE TE A, AL AT AE LD /17FE = A gtel A
ARk AZER O, AL A KV R &) 2 9ke] S7h A2 A H(V+dv)©]
A7FE = 73S v

-

[153] Z} A} o] Z-(CYCLEO~CYCLE4)2 471 2] A B Alo] Z(SUB1~SUB4) & &4 <=

[154] Z7] ALl ZH(CYCLEO)ON A A1 -5 A =roll = A A A B Alo| &
(SUB1~SUB4)ll A A1 A sk(v)yol 17FE 4=}, upebA], 7]
AFO] Z(CYCLEO)O A A1 -5 A=l QI7FE = Al 5 A& v ol s g &t

[155] A1 ALl E(CYCLED O A Al -5 A =oll & A A A B Alo] & (SUB1~SUB4)
% Bhrhe] A B ARo] Z(SUB)ON A A2 A H(V4+vd)o] Q17FE] AL, v ] A B
AFO] EH(SUB2~SUB4)l A Al 1 #k(V)yol 2171E 4=t} whebA, A1
ARl Z(CYCLED A A1 75 A =oll 17FE = Al 7% A - V+dv/4 ©
Eliegia=s

[156] A2 AFO) E(CYCLE2)o A A1 & A=l &= 2 A A B Alo] & (SUB1~SUB4)
= 2702] A B ALo| Z(SUBL, SUB2)o A A2 Z h(V+vd)o] 17} a1, vf A]
A1 B AFO] E(SUB3, SUB3)ell A A1 A sh(V)yol :17Fd = STt whahA, A2
ARl Z(CYCLED N A A1 75 A =oll 17FE = Al 7% A - V+dv/2 ©
Eliegia=s

[157] A3 Ao Z(CYCLE3)o A A1 -5 A== A A A B Alo] & (SUB1~SUB4)
= 370 2] A B ALo] Z(SUB1~SUB3)% A A2 A H(V+vd)©] Q1 7}E] a1, v} ¥
A B ALl ZH(SUB4)O A A1 Ak (V)ol 217HE o= vt whehA, A3
AFO] Z(CYCLE3)O A A1 78 A=l QI7FE = Al 775 %S V43dv/4 ©
Eliegia=s

[158] A4 AFO] Z(CYCLE4) AN A Al T-& Aol = AA| A B Alo] &
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