TULA o Nanoptic

Tiny Ultrasonic Linear Actuators B E LB
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Features 4%

Next generation actuator driven by linear motion of unimorph or
bimorph piezoelectric body.

o BRI EER. ERER
Very small size, light weight and simple structure
. 17i2R1E
Variable stroke
o PRIEMERZ
Quick response
- BHBiLER
Intrinsic holding force
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(TUEA 22V RILUER SOE] Excellent controllability
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Fine positioning / High resolution
o BITRE

Quiet operation

o TEBHETH (EMI)

, i No EMI
Applications [ F 4

. MR FENHT L (ZOOM) 5 EFI7H £ (AF) Product Line =m%R5
ZOOM, AF of camera and mobile phone

. $REBABHL (DSC) B EEF MK FEURIZRE (0IS) R4 » TULARSI
Optical Image Stabilizer (OIS) of DSC or Smartphone TULA Series

. BT AER ¢ BB

Stage module Tiny Ultrasonic Linear Actuators

o FIEREBIN (CCTV) RAMLIINEFH IR (ICR) &£ 8B ( TULAZS )( TULA35B >< TULA35 >
ICR(infrared cut removal) of CCTV

- ETRE MEMS TR E < TULA50 ) < TULATO > < TULAT5 >
Medical equipment, MEMS, Optical equipment

o PHBIKRERSE / NF o AR
Micro gripper / Manipulator Hollow type Piezo Motor

« =& (Pan/Tilt) &R - EATERGENSEERIRENR
Pan/Tilt module Mutilayer Piezo Actuator for smart device
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Specification #4g
Model & TULA25 TULA35B TULA35
Mechanical Characteristics #iEaE
Speed (No load) (mm/s) & () (mm/s) >3 >7 >10
Max-Thrust(gf) S&AH#ES (gf) >3 >7 >10
Holding Force (gf) i1k (gf) 30~50 40~70 50~80
Stoke(mm) 1732 (mm) <3 <6 <8
Shaft Diameter(mm) #12 (mm) ®0.8 ®0.8 ®0.8
Shaft length(mm) %1 (mm) <9 <14 <19
Reference mobile #7FBR M308 M308 M308
Electrical Characteristics EBS148E
Driving Frequency(kHz) JR&h$A= (kHz) 170~250 110~140 80~100
Driving Voltage(V) JREHER[E (V) 12~16 12~18 14~20
Power Consumption(mW) Ih%E (mw) <150@12V <180@12V <250@14V
Environment Condition IfiFER
Operation Temperature(°C) T{ERE(°C) -10~60
Storage Temperature(°C) 77i&:&E(°C) -30~80
Model B S TULAS50 TULA50 TULAT0 TULAT0
Mechanical Characteristics #Hlifi%&E
Speed (No load) (mm/s) & () (mm/s) >10 >10 >15 >20
Max-Thrust(gf) S&AH#ES (g >40 >20 >50 >70
Holding Force (gf) BiLE77 (gf) 100~150 100~150 120~160 120~160
Stoke(mm) #732 (mm) <8 <10 <15 <18
Shaft Diameter(mm) %12 (mm) ®1.3 ®1.0 ®1.3 ®1.3
Shaft length(mm) % (mm) <20 <22 <28 <30
Reference mobile ##EFBHR M813 M510 M813 M813
Electrical Characteristics EBS148E
Driving Frequency(kHz) JR&h$AER (kHz) 60~80 60~80 40~55 35~55
Driving Voltage(V) IX&hER[E (V) 20~35 20~35 20~35 20~35
Power Consumption(mW) IZFE (mW) <350@20V <350@20V <500@20V <500@20V
Environment Condition IFEEX
Operation Temperature(°C) T{ERE(°C) -10~60
Storage Temperature(°C) 7#i&:&E(°C) -30~80
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Dimension drawing R~TE
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Piezoelectric Actuator Technology
EeIRENEAR

| Piezoelectric Effect [EEB3[
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Piezoelectic effect is appearance of an electric potential across certain faces of piezoceramics when it is subjected to mechanical
pressure. The word originates from the Greek word "piezein", which means Hto press". A piezoelectric substance is one that produces an
electric charge when a mechanical stress is applied (the substance is squeezed or stretched). Conversely, a mechanical deformation (the

substance shrinks or expands) is produced when an electric field is applied.

‘ I Y
‘ - 1

X p=t

Inverse piezoelectric effect Sij = dkijEk

Direct piezoelectric effect Pi = dijkTjk

operating principle T{E[RI2

TULAW TERIEBE T EBSEMEmE 5
own

—ER BT, TULARIE T EREEN —
IRENISAS . I IR LU B A ). [

The operating principle of the TULA is e e

|
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explained by the characteristics of the f.:114kHz  Coupling coefficient : 24% Uni-morph type
piezoelectricity and Newton's first law.
Piezoelement
In other words, the TULA exploits the
vibration modes of the piezoelectric
Piezoelement

ceramics, the inertia principle and the

contact force of the friction.

.2 128kHz  Coupling coefficient : 43% Bl-morph type
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Piezoelectric plate d
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Forward Motion

+ = Slow forward motion & quick return

= Quick forward motion & slow retum

Typical Characteristics of TULA TULARYEERVFE
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Multilayered TULA (TM-AA-BB)

%2 TULA (TM-AA-BB)

| Features }¥i%

O X BERERE D AABEERS © BB BER#H

X sintering temperature of ceramics AA : size of ceramic BB: layer of ceramics

H: &8

H: high temperature

L: R

L: low temperature

Specification 4§ ST Graph
Model 5 TM3507
TML ST GRAPH
Mechanical Characteristics #if{EEE
Speed (No load) (mm/s) 3 (L E) (mm/s) >10 iir e
35, -
Max-Thrust(gf) s&AH#EF7 (gf) >7 % z: :EEE
‘g : — ﬁ: v
Holding Force (gf) $iLE77 (gf) 40~70 b '
Stoke(mm) 1772 (mm) <8 b
W—— T % % & &
Shaft length(mm) %1 (mm) <18
Electrical Characteristics BBS{%aE
Driving Frequency(kHz) x&h87iE (kHz) 100~120 TMH ST GRAPH
Driving Voltage(V) JXEhEBE (V) 2~6 :‘Zg
Power Consumption(mW) If3E (mW) <450@20V o ::g =
T

Environment Condition FIEER g o
Operation Temperature(°C) TEEE(°C) -10~60 :jﬁ
Storage Temperature(°C) Zfi#RE(°C) -30~80 ;E
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