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TULA (Tiny Ultrasonic Linear Actuator)

Tiny ultrasonic linear actuator

. Overview

In general, actuators in mainstream use are electromagnetic and fluid (air and oil pressure)
types, but in recent years, ultrasonic motors have appeared as a completely new trend.
They were previously used in the industrial field but they are now increasingly being used
as mobile actuators for digital cameras and cellular phones. We coordinate with our
company partners to commercialize new products. Offering much sounder, better service.
From rotary modules to linear module, we supply our customers with a wide variety of this
latest developed ultrasonic motors.

. Ultrasonic motor

Generally the ultrasonic motor is mechanism, by the piezoelectric effect of pezoelectrical
ceramic, it converts ultrasonic vibration movement into linear or rotary movement.
Because of using frictional force, motor can completely stop without power by that
frictional force.

. Main features

» Attain low speed and high torque (thrust) without slowing down the machine
= Maintain high torque (thrust), with no electric current present, therefore, no heat is generated
= Small driving noise

= When movement is stopped, frictional force brings movement to a complete stop with no unwanted vibration
or heat generation.
* Direct mechanism allows high machine responsiveness

= Simple and fewer parts allow for decrease in mass production cost
= Nonmagnetic construction allows for unaffected operation in presence of magnets

- Vacuum application is available by changing materials (107° Pa )

* Adopted TULA for axial lubrication, guide axis is unnecessary

. Applications

= Stage for microscopes *Camera (AF, Zoom, Anti—shaking) = Stage for object lenses
=Small stage for interferometers =Scara Robot =Industrial shutter

= Stage for vacuum using *Flow quantity adjustment for valve, nozzle =Unit for Braille

- Stage for medical planes = Actuator for security cameras -IR filter actuation for cameras
= Stage for semiconductor *Laser beam adjustment unit *Measurement machine
*Precisely small stage =Small ink jet stage - Stage for zero gravity

= Mirror alignment unit for = Small manipulator = Stage for strong magnetic

optical system environment




TULA (Tiny Ultrasonic Linear Actuator)

Drive principle of TULA

[ Drive principle
Tiny ultrasonic linear actuator. TULA is unimorph type or a bimorph type next generation actuator
on the vibration control of piezoceramic. Piezoelectric ceramic is fixed to the root of the driving shaft, and put
the preload friction body(moving body) on drive shaft, when stopped, it maintain without slight vibration such as
electromagnetic motor did, also no heat. The movement principle is piezoelectric ceramic vibrates and reaches
the drive shaft, pulls the friction body by changing the duty ratio of going and return, using this action to
moving the unite distance. With small movement controlled by high vibration frequency, actuator can move smoothly.

For as a micro miniature shape, the actuator for positioning can gets a thrust, retentively highly and best suitable
for positioning actuators.

Up Down

Elastic material

Piezoelement

Unimorph type
f.: 114kHz Coupling coefficient : 24% Uni-morph fpe

Piezoelement
Elastic material

Piezoelement
i e |
Bimorph type f: 128kHz Coupling coefficient : 43% Bi-morph type
Shaft
Elastiec dal Pi I 2l ‘Tp = e
Rod | U
¥ 1N = 0
sl% A
Movement body Preload " 9 —
A % g
T~ AV «
Piezoelectric
element—c—— = ’ U l AN ’ %-"/l'
stop Slow quick Slow quick

E9. When a piezoelectric element turns in an upper direction, I turn slowly and move a shaft and a moving body together.
B). When a piezoelectric element turns in a lower direction, I turn early and pull only a shaft.

A Movement body moves by the impact drive of the Duty ratio of Slow(75%) and quick(25%).

As repeat this exercise at around 70,000 times(TULA50) of speed for one second, actually, is continued,

and as for by some, movement is smooth move.

(The number of vibrations of one second changes by structure)

2



TULA (Tiny Ultrasonic Linear Actuator)

Tiny ultrasonic linear actuator

I e TULAS5, 50, 70

TULA35 T TULAS0,70
A
| F i
L
o
° o
Actuator Size Actuator

TYPE TULA35 TULA50 TULA70 TYPE TULA35 TULA50 TULA70
Oscillator ¢ 3.8mm @ 5.0mm ¢ 7.0mm A o1 $1.3 $1.3
Rod Length 14mm 16.5mm 22mm B 14 16.5 22
Rod Diameter 1.0mm 1.3mm 1.3mm C $3.8 $5.0 7.0
Stroke 3~6mm 3~9mm 3~15mm D $4.0 $55 7.6
Thrust Power 15~25gf 25~40gf 40gf E 0.6 0.7 1
Holding Force 30~80gf 100~150gf 150gf F 21 18.6 28
Driving Frequency 70~ 100kHz 50~90kHz 30~ 70kHz
Driving Voltage 12~30V 10~35V 20~135V NOTE -TULAS35:It's the side for. cables.
Weight 0,082 028 0.362 =TULA50,70 : l:cs Ieng.thW|se for cab!es.

*Rod length : It's possible to change it to 3mm.
Operating Temp : +10~+50°C *Thrust pawer,Holdeing force fluctuates by
Storage Temp -10~+60°C

Humidity

Please consider in reference to a bottom.

: 0~80% (without dew condensation)

pressurization of a movemet body.

*You prepare a frictional body.

In addition, We set up the kit for the evaluation including the friction body.
The next page referring.

. ® Moving body examples




TULA (Tiny Ultrasonic Linear Actuator)

Tiny ultrasonic linear actuator : Evaluation Kit °

. ® ST50A-16.5 / ST70A-22

’ ST50A-165

M
!
|

(35.1)

ST70A-22

)

I |

o

hin
il

2-M2
1.50

i ® ST35B-14

ol

° . = —
3 (] \qo o [
g

(26.5)

] @ Evaluation Kit composition

Each Unit TD-102 (Driver) Power supply for DC5V USBcable
(Cable length:50cm) (with Simple Soft CD)

ST50A, 70A Kit ST35B Kit
Thrust Power 40~60gf 30~50gf
Holding Force 150gf 70~150gf




TULA (Tiny Ultrasonic Linear Actuator)

Tiny ultrasonic linear actuator

B Evaluation Kit & X axis stage(with Enc) Connection

ST35B-14 Evaluation Kit connection

[ TULA stage Model number / Structure

{_

TULA X stage (with Enc) Connection

When you assemble parts(TULA35,50,70), it is necessary to put it between a drive shaft with the moving body
which preload depended on. If not understanding, please inquire.

We'll offer you a stage variously in the following structure.

Also we'll make a design about the custom specification.

Model humber

Base

: XD T70 -

Scale

15 9

!

b

(TULA)

Shaft

Optical encoder

Ultrasonic motor

Leaf spring(Preload)

O) @ ®
Staage Tvpe Actuator / Guide / Stage Stroke / Angle / Hollow dia Resolution
X ¢ X stage S 1 actuator 03 : 3mm 0. Open Type
Y ¢ XY stage D : 2 actuators 04 : 4mm 1: Sum
XYZ : XYZ stage HD : Hollowstage 10 : 10mm 2. 0.005°  (&tage)
o 9 stage C: 2 cross roller quide 15 : 15mm 5. Tum
F : Finger CW : 1 cross roller quide 25 ¢ 25mm % 6 - 05um
LG : 1 linear quid 060 : 60°  (&tage) 7 0.1um
MD : Mini stage 120 : 120°  (6stage) )
©) U Both side drive Finger 180 : 180° (Gstage) | * Except hollow stage
Actuator Type SU One said drive Finger 240 . 240°  (6stage)
T35 : TULA35 DU : | Bothsidesdouble driving finger 360 : 360°  (Gtage)
T50 TULABO SDU . [ Both sides double drive-stage type finger H10 : $10.5mm
170 : TULA70 H20 : $22mm
T70W TULA70W H30 : $31mm




TULA (Tiny Ultrasonic Linear Actuator)

.

Ultrasonic motor Stage Series

. tandard Stage / Finger

X axis Stage
with Cross roller guide

Specifications

XY axes Stage
with Cross roller guide

XY axes Hollow Stage

Finger Unit
with Encoder

X axis stage X axis stage Cross roller guide | X stage Liner guide
TYPE XDT35-04 XDT50-04 XDT70-10 XDT70-15 XMDT50-05 | XCTW70-255 XCWT70-10 XCWT70-15 XLGT70-15
Stroke 4mm 4nm 10mm 15mm 5mm 25mm 10mm 15mm 15mm
Resolution Open loop or 1pulse:0.1, 0.5, 1.0, 5.0 pmm % Open or1.0, 5.0 4 m¥ Open loop or Tpulse:0.1,0.5,1.0,5.0 pumm %
Repeatability +3pulses (Only with encoder)
Thrust Povier 40gf 06 | s | ogf Bff | 50sf 0f | 10gf
Holding Force 150gf 300gf 300gf 350gf | 300e
Maximum Speed 10mm/s
Weight 8g e | 15 | g | s | g | a0 | g | 2
XY axes stage XY hollow stage XY axes stage Cross roller guide Finger Unit
TYPE XYDT50-04 XYDT70-10 XYDT70-15 | XYHDT50-04 | XYCWT70-10 | XYCWT70-15 TYPE FOUTS0-03 | FSDUTS0-06 | FLGUTZ0-03
Stroke 4mm 10m 15 4mm 10m 15 T 3m 6m 3m
Resolution Open loop or 1pulse:0.1,0.5,1.0,5.0«mm 3% Finger arm length 16.2m 17.2m 16.8mm
Repeatability +3pulses (Only with encoder) Resolution Open loop or 0.1,05, 10 ym %
Thrust Power o | 6o | sof | oot 8¢ | 710F [Repeatabity E3pulse (Only vith encoder)
Holding Force 250g 350gf Thrust Power 50gf 20gf
Maximum Speed 10mn/s 10mn/s Holding power 150gf 10gf
Weight 22g ‘ 26g ‘ 28g “ Ag 60g ‘ 80g Weight capacity 15g 10g
Weight g | 25 Mg
f axis stage 6 axis hollow type o e T 10~ +50°C
TYPE 6DT50 600 | OMDT50 | BHDT70-H10 | AHDT70-H20 | 6 HDT70-H30 Sf;;ag;”f.enf?p 0~ 60°C
Rotation Angle w60 a0 /180" /240 /360 360° Humidity ~ : O~80%
Hollow Diameter /3600 % % $10.5mm | @ 22mm ‘ ®31mm (without dew condensation)
Resolution Open loop orlpulse:0.005° %
Repeatability +3pulses (Only with encoder) NOTE
Revolving Torque 40g+cm 50g-cm 40g-+cm 50g-cm * % mark : Selection
Holding Torque 130g-cm 150g+cm 150g+cm 150g+cm
Weight 10g 19g 8g 15g | 58g 10g




TULA (Tiny Ultrasonic Linear Actuator)

S
@ X axis Stage

Ultrasonic motor Stage Series

XDT35-045

= " 2-¢ 1.5 THRU 14
4-¢ 1.5 THRU r#—‘ (M1.4 screw/assemble 10
: : from back side)
- @ "
1111 ].|. I 4-M1.4 THRU j‘@
° 0 = o c0.2 I
° Ol: | ¢ (Effective DP1.5)
° = o | - )
° o
° o
gt
;[ T ®
Fa anY
el o

2-M1.4 THRU

Co0.2

2-M1.4 DP1.0
C0.2

2-¢1.0 THRU
CBORE ¢ 1.5 DP15
G0.2

(Effective DP1.8)

20

L[

‘
s
7
0|
18

|
) 4
=
13
17
21

Encoder FPCB = 150mm

- Specifications —
1. Actuator type : TULA35 2pcs
2. Stroke : 4mm
3. Resolution: 1.0 um
Selection :0.1,05,1.0.50um
4. Repeatability : =3 pulses
When 0.1 1 m resolution is selected

: & 5 pulses
5. Thrust Power : 40gf
6. Holding Force : 150gf

1@@ o o y 7. Weight : Approximately 8g
— ) 8. Table size : 18 X 22mm
23 \ 23
B @ X axis Stage XDT50-045
20
17 &%
~ %g <M‘1‘7€"'5 TH/RU bl
2'] d o PEEETENN from back side) £
° 1
Yem:HEER —
: = ©

4-¢15THRU | o E H j p— [} o

R [] Y] | @0 E y

4 ! X PN | RERE

o o )

T 2-M2 THRU ol THRU 3
€02 (alignment pins ho fe) o

2-M1.4 DP2.0 ) ]
0.2
p ~L__ L

~ &
o0
o
8 |
12
13
18

(27.4)

Og o

sosssses

L

Q

8.65

Encoder FPCB = 150mm

— Specifications —
1. Actuator type : TULA50 2pcs

2. Stroke : 4mm
3. Resolution : 1.0 um
Selection :0.1,05,1.0.50um
4. Repeatability : £=3 pulses
When 0.1 u m resolution is selected

: & 5 pulses
5. Thrust Power : 70gf
6. Holding Force : 300gf

7. Weight : Approximately 11g
8. Table size : 22 X 26mm




TULA (Tiny Ulrasonic Linear Actuator)

Ultrasonic motor Stage Series

B _©® X axis Stage XDT70-105

20

17 24
; f
E 2-1.5 THRU 15
(M1.4 screw/assemble 1 2-¢1.5 THRU
° from_back side) -7 (alignment pins holl)
:° ok 1
° []] -
H = J o
° ° —
4015THRU | o E B @
n Q| |
to (™™™ o] . J SRR
1 : |

2-M1.4 THRU
C0.2

Z*Mé,az[)PZ.O o
( o
i Ziil W; o
CBORé%é;ZB';';% E;Df o - Specifications —
(alignment pins hol 8 1. Actuator type : TULA70 2pcs
12 2. Stroke : 10mm
1236 3. Resolution: 1.0 um
L2742) Selection :0.1,05,1.0.50um
4. Repeatability : =3 pulses
When 0.1 (4 m resolution is selected
55 , 55 B . £ 5 pulses
~ | ( Encoder FPCB = 150mm 5 Thrust Power . 70gf
@’@ 8 @0® v E%Q 6. Holding Force : 300gf
- — o 7. Weight : Approximately 13g

8. Table size : 22 X 26mm

B @ X axis Stage XDT70-155

20 2 y
— o o
10
(o) | I o) (M1.3?;:'ew:s§l:mble 7 /
- from back side)
00 H
M @ . EE 4-M2 THRU © O
° ° C0.2
. E s (Effective DP2.5) ©| o
4-01.5 THRU m ) o I'
o [J™™™ ML o) 1 |:\~3 O 1| 29~
N (- t oo J'
| ©
S 2815 THRU fe) o | 1
- \‘———-'l (alignment pins holl [
2-M14 THRU M =] [= /] _ l J
“ ooz J o fij gt R i
2-M2 THRU —_
C0.2
(o)) o
\-E\-hg—a SEE - Specifications —
2-010 THRU i -] 0 q 1. Actuator type : TULA70 2pcs
OBORE @19, P20 ° 2. Stroke : 15mm
Ly ° =i : 3. Resolution : 1.0 4 m
‘ » ° Selection :0.1,0.5,1.0,50um
8 Mg PR 20 seaspess 4. Repeatability : =3 pulses
:i When 0.1 u m resolution is selected
—— : & 5 pulses
(214) 5. Thrust Power : 60gf
. . 6. Holding Force : 300gf
‘ \ \ / Encoder FPCB = 150mm 7. Weight : Approximately 14g
q _; ) L Lesel— \ 8. Table size : 22 X 26mm
o9 — {
=== = /

1 ‘
| f




TULA (Tiny Ultrasonic

Linear Actuator)

Ultrasonic motor Stage Series

-

o
. ® X axis Stage (Cross roller guide type) XCWT70-105
/
- o //
o T
Encoder FPCB = 150mm '@ ...Z‘ @
20 i 2 m

4-¢ 1.2 DP3.0

32

2-M2 DP2.0

4-M2 DP2.0

4-$1.2 DP1.0

@ﬁ ®
{?ﬁ% ° €0
1 o )t
_‘|$oo{
P

4-¢2.2 THRU

— Specifications —
1. Actuator type : TULA70 2pcs

2. Stroke : 10mm

M2_concluded from back) 3. Resolution : 1.0 4/ m

Selection :0.1,05,1.0.50um
4. Repeatability : =3 pulses
When 0.1 4 m resolution is selected
.+ 5 pulses
5. Thrust Power : 80gf
6. Holding Force : 350gf
7. Weight : Approximately 30g
8. Table size : 20 X 32mm

XCWT70-155

4-¢ 1.5THRU

20

8-¢1.2DP1.0

42

13
29

©@©

36
42

8-¢ 1.2 DP2.0

8-M2 DP3

Encoder FPCB = 150mm

— Specifications —
1. Actuator type : TULA70 2pcs
2. Stroke : 15mm
3. Resolution : 1.0 4 m
Selection :0.1,05,1.0.50um
4. Repeatability : £3 pulses
When 0.1 u m resolution is selected

. & 5 pulses
5. Thrust Power : 70gf
6. Holding Force : 350gf

7. Weight : Approximately 40g

‘ﬁ _‘% 8. Table size : 20 X 42mm




TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series

B @ XY axis Stage  XYDT50-045

20
17

1
fg 2915 THRU
11 ;(M]A screw/assemble —
7 o
(Efroctive DP25) =
8-91.5 THRU - o
© | o
o |0
o o e
2-910 THRU ~ o A
CBORE ¢ 1.5 DP2.0 o
a 7))
! Tecknohands f 0o [0 %/ |
: ) cveosees otk
Q (allgzrme‘ni ;ﬂsgol J J . .
I o1 o ool Effective DP20)/ ~— ————= -— - Specifications -
: d 1. Actuator type : TULAS0 4pcs
| 0 2. Stroke : 4mm
ﬂ B Jagian 3. Resolution : 1.0 ym
(Effective DP2.5) i ' Selection :0.1, 0.5, 1.0, 50 m
2-M1.4 DP2.0 o
= 4. Repeatability : 3 pulses
2 When 0.1 4 m resolution is selected
.+ 5 pulses
’5 25 5. Thrust Power : 60gf

6. Holding Force : 250gf
7. Weight : Approximately 22g

E E E A @o@ | _! — | ) 8. Table size : 22 X 26mm
‘ | 1

Encoder FPCB = 150mm

(17.3)

L @0® ' ; ET

pE=y |

B @ XY axis Stage XYDT70-105

2-1.5THRU 24
17 (M1.4 screw/ 15

from back side) I |

%Z
IQ

4-$1.5THRU

0 = ; [ .
o o |E =X e D R
) B: I]ll 4
o] ] o
2-M2THRU = ==\ : -- ﬂl:l'ﬂ 1]
co2 ' __ J:__{___ escscose
. l i — Specifications —
! é 1. Actuator type : TULA70 4pcs
. ) 2-$15THRU 2. Stroke : 10mm
o o o] = ~=e _ (alignment pins hel 3. Resolution: 1.0um
R ; Selection :0.1. 0.5, 1.0, 5.0 £ m
s ;Z > | 4. Repeatability : =3 pulses
! When 0.1 (£ m resolution is selected
2-M1.4THRU C0.2 7 coeeecce o -+ 5 pulses
12 — .
2-1.4DP20 C0.2 T éoigﬁ;:ri:ntcp?iﬁﬁ;ﬁ oree 9. Thrust Power : 60gf

6. Holding Force : 250gf
7. Weight : Approximately 26g
8. Table size : 22 X 26mm

(17.3)

Encoder FPCB = 150mm
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series

XYDT70-135

20
185

2-M2THRU

2-M1.4 DP2.0 C0.2

[@)]

B
(HH

20
17 4-QISTHRY ) ooy
(M1.4 screw/assembl
'| '-( from back side)

12
18
19
21

2-¢ 1.5THRU

8
12
13
18

%—:

B @ XY axis Stage (Hollow type)

2-$1.0THRU CBORE ¢ 1.5 DP2.0

C0.2(alignment pins holl)

2-M2 THRU CO0.2

(17.3)

'
4-M2 THRU C0.7

(alignment pins holl)” =~

XYHDTS50-045

— Specifications —
1. Actuator type : TULA70 4pcs
2. Stroke : 15mm
3. Resolution : 1.0 um
Selection :0.1,05,1.0.50um
4. Repeatability : =3 pulses
When 0.1 1 m resolution is selected
. & 5 pulses
5. Thrust Power : 50gf
6. Holding Force : 250gf
7. Weight : Approximately 28¢g
8. Table size : 22 X 26mm

8-@1.5 THRU

50

4-92.2 THRU

43

(M2 screw/assemble
from back side)

20

&

47
39
30

4-M2 THRU 4
co.2 Ad

50
47
36
30
27

4-Guide shaft

- H— / 4-M2 THRU

-

— Specifications —
1. Actuator type : TULA50 4pcs
2. Stroke : 4mm
3. Resolution : 1.0 um
Selection :0.1,05,1.0,50um
4. Repeatability : =3 pulses
When 0.1 ¢ m resolution is selected
.+ 5 pulses
5. Thrust Power : 60gf
6. Holding Force : 250gf
7. Weight : Approximately 44g
8. Table size : 47 X 50mm
9. Effective hollow dia : ¢ 23




TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series

. ® XY axis Stage (Cross roller guide type) = XYCWT70-105

4-¢ 1.2 DP2.0

4-M2 DP3.0

10
14
20
35

2-M2 DP2.0

— Specifications —
1. Actuator type : TULA70 4pcs
2. Stroke : 10mm
3. Resolution : 1.0 4 m
Selection :0.1,0.5,1.0.50m
4. Repeatability : =3 pulses
When 0.1 u m resolution is selected
: £ 5 pulses
5. Thrust Power : 80gf
6. Holding Force : 350gf
7. Weight : Approximately 60g

4- $2.2 THRU 8. Table size : 20 X 32mm
22 (M2 concluded from back)

28

. ® XY axis Stage (Cross roller guide type) XYCWT70-155

8-¢$2.2 THRU
(M2_concluded from back)

8-M2 DP3.0

5
o " (© *©
ol e ef"’# iy - Specifications —
U T Yo @8 1. Actuator type :
OO O T° yp
o 9, © ;‘T‘i TULAT70 4pcs
a 5 2. Stroke : 15mm
+6120020 3. Resolution : 1.0 4 m
2 — Selection :0.1, 0.5, 1.0

and 504 m
4. Repeatability : =3 pulses
When 0.1 (4 m resolution
is selected : &= 5 pulses
. Thrust Power : 70gf
. Holding Force : 350gf
. Weight : Approximately 80g
. Table size : 20 X 42mm

1335

C

(26)

0 N o O




TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series

-

B @ X axis Stage (Mini type)

XMDT50-057

[}

coccoce 0O
{w

4-¢ 1.5 THRU

it assambl bk i o
g O
ETYRCE W :
mi o - —Ej—zng %‘: —
= a° - Specifications —
4-R15 I A ceeeeeer o 1. Actuator type : TULA50 2pcs
6 f;gf’e‘cﬂzgupm 2. Stroke : =2.5mm
13 4M16THRU 3. Resolution : 0.1 ym
15 (Effective DP2.2) Selection :0.1,0.5,1.0.50m
I — 4. Repeatability : =0.5 pulses
Encader FPGB = 150mm With resolution of 0.5 tm, 1.0 £m, 5.0 gm
) . £ 3 pulses
° s %ﬂ:\’ 5. Thrust Power : 60gf

@ Xaxis Stage (Linear guide type)

XLGT70-137

6. Holding Force : 300~ 350gf
7. Weight : Approximately 5g
8. Table size : 8 X 13mm

I

o

[N

4-¢ 1.5THRY/ T;

4-M2THRU

31

4-M2THRU Py
4
* @b
D
¢,__¢,° -Of-2l2 5 =
)
® o
2-¢1 R @ P
- ¢ 1.5THRU
2-$15THRU, ¢ 4
10
11
15
2-¢ 24THRU 20 4-M1.4THRU
CBORE ¢ 4.4 DP2.0 27
30

i

— Specifications —
1. Actuator type : TULA70 2pcs
2. Stroke : =7.5mm
3. Resolution : 0.1 ym
Selection :0.1,05,1.0.50um
4. Repeatability : =0.5 pulses

With resolution of 0.5 ym, 1.0 tm, 50 4 m

.+ 3 pulses

Encoder FPCB = 150mm

5. Thrust Power
6. Holding Force
7. Weight : Approx
8. Table size :

. 70gf
: 300~ 350gf

imately 23g

30 X 31mm




TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series

. ® X axis Stage (Cross roller guide type) XCTW70-255

225
Y‘Lﬁ 4-¢ 1.7 THRU

215

@)
<
B

125.5

99.5

4-¢ 1.5 DP2.0
— Specifications —
1. Actuator type : TULA70W 1pc
P 6-¢22 THRU
 — M2assembly hole 2. Stl’oke = | 25mm

3. Resolution : 1.0 um
Selection :1.0, 50 m

4. Repeatability : =3 pulses

5. Thrust Power : 50gf

6. Holding Force : 300gf

7

8

50
36

4X10
27

. Weight : Approximately 70g
. Table size : 31 X 50mm

115

0|

19-M2 DP2.2

6.5 36

@ Application with the TULA unit

3 Optical Cage System
It's possible to make the optical system to the biggest ¢ 1/2 in using TULA Serise.
An alignment adjustment is made of the precision of the sub—micron.

Stroke : *=2mm

%% We'll handle design and manufacture of the unit you want.
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series

B @ 0 axis Stage 6 DT50-1802
4-915 THRU fg ) 15 57<—T

4-M2 DP2.0
C0.2

4-R5.3

1

00000000

[e)

coooooo |

8.5

8 (on

20

¢ 3 hollow diameter ~~
\ ( : °
| 2

2-@1.2 THRU — Specifications —

gy { 1. Actuator type : TULA50 2pcs
?15 [ 2. Stroke : 180°
] G\ Selection :20. 60. 90. 140, 180,

260, 300 and 360°

6.5
15.5
24
215

e @HT

N P 3. Resolution : 0.005° /pluse
@ 4. Repeatability : #0.015
TR s L 5. Thrust Power : 40gf-cm
0z 6. Holding Force : 130gf=cm
o105 7. Weight : Approximately 10g
10 - _2-91.8 THRU 8. Table size : ¢ 15mm

B
[ @ 0O axis Stage 6 DT70-1802

20 '
15 . 17 ) 4-91.5 THRU 6

(948)
i

‘ Enocder FPCB = 150 J
-

=
g
o
2
a
5
3
3
8
g

o

cooocee 0 O
=]
e
185
20

©
I]
o

2-¢ 2.2 THRU
C0.3

}_/
—

2-M1.4
- Effective DP3.5
2 01C%IIZP3.6 H C0.2

— Specifications —
1. Actuator type : TULA70 2pcs
2. Stroke : 180°
Selection :20, 60, 90, 140, 180,
260, 300 and 360°
. Resolution : 0.005° /pluse

=", o Sesnnes o

. Weight : Approximately 19g
. Table size : ¢ 20mm

3
o 4. Repeatability : #0.015
> 5. Thrust Power : 50gf-cm
= 312 6. Holding Force : 150gf-cm
7
8

5
S [ '
. " =
| | ] ] !
Encoder FPCB = 150,
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series

@ 0O axis Stage (Mini type) 6 MDT50-1802

)
S

o

a
B
MI@]I{
s
‘ 10

4-¢ 1.5 THRU

20

17
cooo0o000
co0o0o00000

4-M1.4THRU

—x o % (Effective DP2.5)

2-¢12THRU ~
(Effective DP2)

— Specifications —
1. Actuator type : TULAS0 2pcs
2. Stroke : 180° (£90° )
Selection :60, 120, 180, 240, 360°
. Resolution : 0.005° /pluse
. Repeatability : #0.015
. Thrust Power : 40gf-cm
. Holding Force : 150gf-cm
. Weight : Approximately 8¢g
. Table size : ¢ 13mm

[¢)

2-M1.4 THRU

o
(8.5)
[mi

[oc I NI o> &) IS SN V]

@ 0 axis Stage (Hollow type) 6 HDT70-H102
2
1 2-¢2THRU
5 5 Effective DP 4.0
-
4-$1.5 THRU DE =8 © f%\ I
g,ﬁm-mq; 4-M2.6 DP25 KQ)
l © o gﬂ#_
T T T T S ] ] %‘ 8|8
626 T 2 TULATO 1050 S elsg
15
22 o
2-M14 DP3O e
) 250
2-¢1.2 DP3.0 L
\ Lo _ — Specifications —
i / il _ 1. Actuator type : TULA70 2pcs
NN ® = g 2. Stroke : 360° (+180° )
- 3. Resolution : 0.005° /pluse
$1050 4. Repeatability : *+0.015
14 5. Thrust Power : 50gf-cm
15 6. Holding Force : 150gf-cm
2 7. Weight : Approximately 15g
8. Table size : ¢ 22mm
9. Hollow size : ¢ 10.5mm

040
132
£

16



TULA (Tiny Uktrasonic Linear Actuator)

Ultrasonic motor Stage Series

B ® 6 axis Stage (Hollow type) 6 HDT70-H202

2-¢1.5THRU !
M1.4 for screws

4-¢ 1.7THRU

25

(1601 )

((1285)

22
PCD ¢ 31
I — Specifications —

- 5 1. Actuator type : TULA70 2pcs
b3 2. Stroke : 360° (£180° )
6381 3. Resolution : 0.005° /pluse

4. Repeatability : ®=0.015
6-M2 THRU
M@/ u 5. Thrust Power : 50gf-cm
4-M2 THRU 6. Holding Force : 150gf+*cm
2 Effective DP_30 7. Weight : Approximately 58g
. 8. Table size : ¢ 36mm
_ A N 9. Hollow size : ¢22mm
o 7
B ® 0O axis Stage (Hollow type) 6 HDT70-H302
2-¢ 1.5THRU
M1.4 for screws
2 4-¢ 1.TTHRY
$395 g §‘ 4-M2THRU
. H * Effective DP 3.0
XY ° o ¢/ o
6—M2$‘@\ O .f\ g O
Effective DP 2.8
BT & - Specifications —
k/ 1. Actuator type : TULA70 2pcs
0 2. Stroke : 360° (*£180° )
3. Resolution : 0.005° /pluse
4. Repeatability : =0.015
5. Thrust Power : 50gf-cm
6. Holding Force : 150gf-cm
7. Weight : Approximately 58g
8. Table size : ¢ 39.5mm
9. Hollow size : ¢ 31mm
11 “_“7
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series-Customization

. ® XYZaxes Stage (Cross roller guide type) XYZCWT70-105

10

= 4-M2 DP3.0

Weight less than 200g

= — Specifications —
— 1. Actuator type : TULA70 6pcs
@ 00 2. Stroke : 10mm (£5mm)
© Ob ° © 4-M2 concluded from the back side. 3. Resolution : 10# m
o~ e . +
o@ o 4. Repeatability : =3 pulses
@ ‘ °° 5. Thrust Power : 80gf
)& o o 6. Holding Force : 350gf
14
B @ XY O axes Stage XYDT50-04/ 6 DT70-060
20
17 15 -
12-®1.5 THRU 24
16
=g 12
0 : 2- @ 1.5 THRU(M1.4 for screw)
§ D§ (put together from the surface side of the stage.) .
l.. . T T |
2-M1.4 DP 35 (oL o) !
RS fT 2-$1.2DP 36 |
AT T T - S
|_T | @27 [
I 20 E_l
|

— Specifications —

1. Actuator type : TULAS0 4pcs
TULA70 2pcs

2. Stroke : XY =4mm, 6 =60°

3. Resolution : X = 1 ¢ m/pulses

6=0.005" /pluses

4. Repeatability : £3/pulses

5. Thrust Power : 60gf, 50g=cm

6. Holding Force : 250gf, 150gf-cm

2- Q1.5 THRU
(Effective DP 2.5)

(3085 )

18



TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor Stage Series-Customization

B @ XYZ axes Stage XYZDT70-045

225
T#l 22 2-¢1.5 THRU
~ M1.4 concluded from the back.

4-¢ 1.7 THRU

for M1.6 screw conclusions

24
15
7

updnf uj EpR

1
2-M2 THRY/

— Specifications —
"~ 1. Actuator type : TULA70 6pcs
2. Stroke : 4mm
3. Resolution : 1.0 um
troke 2.2mm 4. Repeatability : =3 pulses
stroke —Z.2mm 5. Thrust Power : 50gf

‘ﬂ—I:':LI 6. Holding Force : 300gf

Weight less than 50g

30

3¢ Home Position 33.65

125

9.5
8.5
36 55
_ 30
T | 4-M2 THRU
7o) ) —
4-¢3 THRU L
@30
N

47.15

— Specifications —
1. Actuator type : TULA70 6pcs
Ped 2. Stroke : 4mm

4-M2 concluded from the back.

3. Resolution : 1.0y m
o o 4. Repeatability : =3 pulses
5. Thrust Power : 50gf
— 6. Holding Force : 350gf
49 3
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor -Finger Series

-
@ Finger Unit FDUT50-030

Two TULA 50 are used on each side, and fingers with increased gripping force

o o
o o i
i N
I, N N
11'
(N
l o e Y
3 02 |
6

Detailed view A i =
—12
04 -
08 _ e
2;592 2015 THRY (M&?}Aﬁg‘%ﬁﬁ M1.4 screw Spec.lﬁcatlon . .
b I - s 02 ‘Assembléd from the back) 1. Maximum opening time stroke : 3mm
5 = 2. Thrust : 50gf
8 3. Holding power : 150gf
@D © X 4. Control : Pulse and command control
BRI 5. Weight : 14.8g
SRR 2-M2 THR . .
(Effective depth 3.0) / 9 6. Weight capacity : 15¢g
s 7. One side finger separately controllable
294 = 8. Open control

@ Finger Unit (with Encoder) FDUT50-037

1241 275 8 @1.7THRU
(M1.6 screw hole)

18.1
22.5

53
(65 )

— Specification —
. Maximum opening time stroke : 3mm
. Thrust : 50gf
. Holding power : 150gf
. Control : Pulse and command control
. Resolution : 0.1 4 m
Selection :0.1,0.5, 1.0, 50um
. Weight : 16g
. Weight capacity : 15g
12 8. One side finger separately controllable

4-01.5 THRU
Z-Oéé;HRU (Mounting with M1.4 screw

Assembled from the back)

a b wnNn =

Detailed view A

52
56

2-M2THR

04 - . 7
08 (Effective depth 3.0)

[=2}

10

~

6.4
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor -Finger Series

. ® Stage type finger Unit FSDUT50-060

FUDT 50 — 03 Stage finger model with increased rigidity of model

4- ®1.5THRU

10

1.5

Q)
@33-1.5THRU 2 24 Detailed view A
CB3DP1.0 A= 3
For M1.4 Screw N -1 15
wn - - -
. [
) ® 02

20
10

4M20P20 b\l/:i
04
1 2-M2 THRU
(Effective DP = 2.0)

— Specification —

. Maximum opening time stroke : 6mm

. Thrust : 50gf

. Holding power : 150gf

. Control : Pulse and command control
. Weight : 23.8¢g

. Weight capacity : 15g

. One side finger separately controllable
. Open control

1.5

THe ﬁé A%r\

5.2
56

®
®

@

[ guween}

g —
Q1

7

O N U WN =

17.2

2.7

B @ Stage type finger Unit/(with Encoder)  FSDUTS50-067

225
_L_I 8- @17 THRU
4 (For M1.6 Screw) _
LT [ [}
[e | [ v
| o E
o )
NN H
N N
2 o
o; ! o
=i
& ] (o Q! 4 @15THRU
J | 1 - (For M1.4 Screw)
$33-15THRU I S ") * - - WL
CB3DP1.0 - - = 2 o~ 0y
For M1.4 Screw, | o = = Ml | Detailed view A
. 3
; " ® , @ ¢ 15
04
o ol o 02
R [ 1]
4-M2 DP2.0 /g E\

08 L - Specification —
. Maximum opening time stroke : 6mm
. Thrust : 50gf
31 . Holding power : 150gf
i . Control : Pulse and command control
[X:) i | . Resolution : 0.1 ¢ m
{ ~ Selection :0.1,0.5,1.0,50um
. Weight : 25g
. Weight capacity : 15g
. One side finger separately controllable

38.2

2-M2 THRU
Effective DP = 2.0)

o

g~ wWwN =

12

[=2]

~

17.2

2.7
©
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor -Finger Series

B @ Finger Unit(Linear guide type)+Zaxis Stage FLGUT70-035/ZLGT70-060

The finger and the Z axis which raised the precision by 4 axis linear guide.
The finger alignment is strengthened with the drive system in each.

50.2

o
[

At the time of a Z axis descent. 3

11.2

122

A part details
—

2-¢$3.4 THRU

— Specifications —
TI 62 H7 "% THRU 1. Guide : Linear guide

10
H—)‘ Z : 2pcs. Finger : 2pcs
m¢ 2. Actuator type : TULA70 4pcs
3. Max opening stroke : 1.5mm X 2
Z stroke : 6mm
g oy ﬁ‘} 3. Resolution : 1.0 4 m/pulse
-[ { ’ Selection :0.1,0.5,1.0um
ﬁ"‘} L )_%E4. Thrust Power : 20gf
< ; 5. Holding Force : 70gf
6. Weight capacity : 10g
#le _ A 7. Finger : with Encoder Z : Open loop
r—v>44_27 At the time of a Z axis rise. 8. Weight : Approximately 36g

10

18
15

= 6mm
20

442

Z axis stroke

18.6

147
143

>
oo
41
5.2
6.2

[ _® Finger unit a reference example

XIt'll correspond to the finger which was added to the shape of the minute part by which it's for an optical component.
X For turning on—lessness, the time of a clamp doesn’t do vibration and fever at all because ultrasonic motor is being used.

One side V ditch clamp

Semiconductor electric
for anOptical fiber etc.

continuity inspection
electrode clamp

Soft body pickup clamp

7777))>>>
", e

P ﬁ &
= -

3
A
2\
2\
A
A
A

[0.7mm
Clamp of the lens

Minute clamp of the lens

A finger point is a micro hook.
XX We'll handle design and manufacture of the Finger unit you want.
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor*Applications  (Micro manipulator)

. ® Stage & finger combination unit example

@ XYF type @ZOF type € X010 2F type

@ XY O F type (XYStage:0.1 £ m) (Z Stage:0.1 tm, 6:0.005° ) (X Stage:0.1¢m. 6 :0.005° )

(XY Stage:0.1 £m, 6 :0.005° )

. ® Handling of an optical component

*It can be useful for a handling of a minute part and the work suppression when gluing together

XA finger department responds to the demand for you and produces by a precise and
special Optical shaping machine. (In resin,metallurgical coating)

Optical lens module assembly

- Specifications —

. Motor formula : Ultra sonic linear actuator
. Thrust power : 35gf

. Holding force : 150gf

. Positioning accuracy : 0.5 4 m

. Position sensor : Optical encoder

. Maximum speed : 10mm/sec

. Control : command, pulse/dir input

. Communication : RS232, USB, RS485

0 N O O W N =

. ) ) Lens size: 0.7mm X 0.7mm X 0.7mm
% We accept various design productions on request.
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor* Applications ~ (Micro manipulator)

] _@ SCARA robot (5 axes : 3 axes for rotation, Z axis, 1 axis for the Finger)

This is robot that can handle small parts such as optical parts, etc.
High precise positioning is possible because its finger point doesn't
vibrate different from electromagnetic motors.

As an example, it enables to stable glue optical small parts when
UV-hardening.

— Specifications —

1. Type : SUT70-180-6

2. Maximum stroke : 61,682,603 : +£180°
Z axis : =5mm
Finger : 0~3mm

3. Resolution: 61,602,063 :0.005°

Zaxis:0.1um
4. Thrust force : 10gf
5. Holding force : 10gf

196.5

104.8

84.3

g | * Custom designing is available

in case Z axis moves £5.0mm

:
]
E_

:!!|"Ei.. _{

2571
30.71
35.71
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor:Driver ( TULA35.50.70)

® TD-201 (for 2axes)

|
|
|
|
|
14
25

<
‘ ! ]
] 4-M2 Effective DP20 ‘ ¢
61.50 (For mounting holes)
o I o
;
\

[ Features / Specifications

14

[
== — = "1l

9.6

[ >

Radiator plate

4-M2 Effective DP2.0

|
(For mounting holes) ‘

335

— Feature -
1) TULAS35, 50, 70 exclusive driver
2) Precise location control
*Available opened loop control by pulse input method
*Enabling high position precision with optical encoder
3) Selectable input way for command
*External pulses command input
*Command code input (by accessory software)
4) Corresponding to communication by USB2.0 and a RS232C
5) TD-201 : RS485 communication correspondence
6) TD-201 : Prepared to 32 axes by parallel connection.

] ®#7D-102, TD-201 with Housing

— Specifications —

Supply voltage : DC5V/1A

Driving voltage : 16~35V

Driving frequency : 20~ 100KHz

Output duty : 0~48%

Interface to PC : USB (FTDI FT232R

Accessory software : TULA Controller Manager/ for Windows

Operating Temp/Humidity : 0~+50°C / 0~80%
(without dew condensation)

Storage Temp/Humidity : —20~+70°C / 0~80%
(without dew condensation)

Nooakrwn =

oo

TD-102C (for TD-102)

- W64.3 x D27 x H19mm
(protruding parts not included)
* built—in cooling fan

TD-201C (for TD-201)

- W89 x D36 x H21mm
(protruding parts not included)

25



TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic motor * Jog Controller

@ Jog Unit (for 1 axis / 4 axes )

TD-102&DIO-1604 (for 1 axis) TD-102&DIO-1603 (for 4 axes)

B Features / Specifications

- Use / Features —

1)
2)
3)

Stroke movement in a standard stage (TULA series) can be performed by the Jog unit.

2 switches on the unit for Taxis will be a change in a flutter and a tremor.

3 switches on the unit for 4axes will be a flutter, a tremor and the reference point restore operation of all axes.
(Each stage with encorder type only)

2 switches on 2 units(for 1axis,4axes) can be chosen before purchase to the switch you move to the designated

location optionally.

The reference point restore operation is performed by pressing the Jog switch with a unit for 1axis in case of

Stage with an encoder.

Generally connect to a stage with an encoder, press the Jog switch and make them do return to origin.

And turn the Jog switch and decide 1 or point 2 .Then inputs the address to PC program, and you move to

the point by 2 switches.

4)
5)

6)

— Specifications —

1 axis : TD-102&DI0-1604

4 axes: TD-102&DI0-1603

Power Supply

DC5V/2A

DC5V/4A

Power Consumption

10W

20W

Operating Temp.

0~50°C

Storage Temp.

-20~70°C

Relative Humidity

0~80% (without dew condensation)

Size W69 X D63 X H49 W132 XD144.2 X H48.6
Weight 110g 440g

Jog Switch 1 pc [CW/CCW] 4 pcs [CW/CCW]
Home Switch 1 pc 4 pcs [CW/CCW]
All axes Home SW - 1 pc

Flutter SW 1 pc

Tremor SW 1 pc

X Please inquire

about details.
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TULA (Tiny Ultrasonic Linear Actuator)

. ® Outline of a PC program for TD—102

Ultrasonic motor = Jog Controller

(TULA Controller Manager/ for Windows)

1. Motor control (Only with an encoder)

(D The order location and the stop place can be
checked by a chart and log data.

@ The pulse fluctuation when moving, can be
confirmed in a time axis.

@ Movement by an absolute coordinate and
a relative coordinates is possible.

2. Opened loop control (Only without an encoder)

(@) When there are no feedbacks from an encoder,
it's the mode to use.
But, When it's with an encoder, a pulse in the present
location is shown to Position (step).

@ It'll be a driven order from time by the setting
frequency or number of pulse.

3. PT table (Only with an encoder)

(1 At most 50 points of positioning programming
is possible.

@ Dwell time setting after the respective positioning
is possible.

@ In number of repetition designation by the step cycle.

Repeat movement is possible.

4. DIO Jog (encoder both type)

(D The setting screen when using the Jog unit.

@ When it's arbitrary position—type, a movement point
is input. When it's speed choice, a travel time of

1 click of a flutter and a tremor is set.

3 A movement setting point is 2 points.

B 7D-102 PC Manager V217 (+81-45-547 6971, info@techrohandscojp) = O

Port

x

TULA DRIV

Fecal

e

SRS

e

i

e a1 )

o} e 0
2] 38 700 cp e o
) 18 7000 £ -0l f 1

i

o e

5 7500 cp 75000 010
o

o102 Coto] orcot | foton| o7 Tt [ -5 [
1§ b}

[ Red = Target Position, Blue = Current  Display

Vove 510

Closed Loop Confrol
Absolufe target step:

W Target Home | Get-Position|
[20 " <-Step Rev| step Fwd->|  sTOP

Relative farget step:

I —— ) VelocitylX 0. 1mm/s): ———F—— [0 X0ims SEND
 ——
PP
Pirdoen 2L Targetl(step) Target2(step) _Interval(ms) START
Per SEND ‘ 75000 ‘ =75000 ‘ 1000
STOP |
sy o
= o w
v D 107 Cortarsten| oo onntn | fse | -t s
L J

Seffing

Frequencylktizl [ B 20-1o0 _Send Position(step)

Duhi%l 5 14 Send 2001
Voltivde] 3 16-g5  Send E
Mode
@ Time(ms) Pubs
Moving

Duration(ms/puise) 500 1-6,000,000  Send

Interval(ms) 1000 1-600,000 Send
Steps (Cycles) I send |
< Reverse Foward =>
[resay o
[ 7D-102 PC Manager V2,17 (+81-45-547-6971, info@technohandscoip) - o x
TULA DR 10102 Confiourton| Motor Contol | Operfoo
Recaled daa
cLEs SAVE 10(1-50] | Position | Timelms]
1 m 500 SEND
7 [ -0 | S0 senp DELETE 0 ol
3 200 S0 SEnD SAVE
T | @m0 | S0 sND PT Tablo road
5 30 S0 SEND
& [ 50 | S0 seNp
7 W S0 SEND
I T STEP(Cycles) 3 [:unimited)
9 500 S0 SEND START
W[ S0 | S0 senp s10p
T [ -1 S0 seND
50 20 500 SEND
Tast —
P sew
pewus SEWD
piom ——— SEND
I
resey o
101102 P Marager Va1 (8145 597-6971, fa@techandscas) - o «x

port

| TULA DRIV

Racelved dat,

P s

O =]

i SEND

T
Resty

o107 Conouston] ot oo 7R | 50 [
C J

[Ew] s

Mode selection

© Open-loop_#1  © Closed-loop_#1

OFEN-LOOP_#1
Direction | Time

Switch! Onfime(ms)

Switch2 Ontime (ms)

Switch3 Onfime (ms)
Set-Rofary Enc. *Mulf(0.1m)

CLOSED-LOOP_#1

e c

Position
Switch1_HOME FOME

Switch? Preset(counts) 500

Switch3 Presst(counts) [~ 500
Set-Rotary Enc. *Mutti [ 1

[ele]e

X It'll be simple software which attaches to TD-102 and TD-201.
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TULA (Tiny Ultrasonic Linear Actuator)

Ultrasonic Motor = Option

. ® TULA drive cable

@ Optional products

(1) Motor cable 1m @ Encoder cable 1m ) AC adapter model: TAC5V @ RS232C cable 1m
model: TMCATMJ model: TECATMJ with USBT—J)l model: TRCATMJ

model: TUSB1M
O U

®) Pulse command cable 1m ®) Pulse command cable 1m

for 1 axis for 2 axes
model: TPCATMJ model: TPCATMJ-2

General use cable

@ Specialized motor cable for connecting a stage to a driver.
@ Specialized encoder cable for connecting a stage to a driver.
(@ AC adapter(5V for driver board) with USB cable.
b ) for connecting PC to the driver board.
Outside communication cable
@ RS232C cable for connecting PC to a driver.

®) Cable for inputting pulse command.

I ® TULA Connection example

Encoder FPCB
(2:150mm) Encoder connector ® Motor cable

Encoder cable
Black(2: 1m)

Ultrasonic motor
@ DC5V Power

E—4FPCB
(2:150mm)

TD-102(1 axis driver

\ @ Pulse command cable

@) Rs232C cable

@ USB connector

2% Encoder/Motor FPCB length and All kinds’ extension cable. Please inquire.
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TULA (Tiny Ultrasonic Linear Actuator)

TULA Built-in Encoder TA-200

. ® Tiny & high resolution Optical Encoder

The TA-200 adds an interpolator function to an ultra-thin optical reflective incremental encoder.

The LED light source and photodetector are packaged into an optical head, and a complete
sinusoidal wave of 80 um is outputted in A-B phase in a differential manner.
TA-200 is mounted on the TULA series linear motion, rotation stage and fingers.

B Features

*Small and thin optical sensor head TA-200 Size: 10 X 15 X 1.66 mm realized.
It can arbitrarily select the multiplication factor up to 200 times, further multiplied by 4, adopting

the minimum resolution: 0.1 ¢ m.
*The gap tolerance with the scale is as large as 0.75 &= 0.25 mm, and it is easy to install due to the

Auto Calibration function.
=Z phase is provided on the incremental line of phase A and phase B, and the scale achieves a small width.
*Low price is realized by adopting nickel steel for scale.
«It also corresponds to without TA — 200 case, and achieves a very small size: 8 X 9 X 1.66 mm.

2In the TULA series, we have adopted the TA-200 caseless.

TA-200 % Our company’s smallest encoder
TA-200 (Caseless)

L

t=1.66mm

TULA Stage XMDT 50—-057 Structure Ni scale

#

TULA Stage 6 MDT 50-1802 Structure
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TULA (Tiny Ultrasonic Linear Actuator)

. ® Tiny & high resolution Optical Encoder

TULA Built-in Encoder TA-200

TA-200

TA-200 (Caseless)

:E; : i 62 8 1.66
HIES 7 02 Gap : 0.75=0.25mm :
s 3 (Encoder light center) T (Encbder light center) _ Gap : 0.752025mm
;& & I f
S IE3 = ] T 'ﬁ
n > -
| L
R TEL ) : °
S i g g 3 >
3 o] .3 jﬂ ::E
2 § 7 3 <
—_ T T . . @
5 N § 3 N Sectional view A i 4o =
< SN s R m 3
3 e 1.8) 3 &
8 g 09 .1 e ©
2 L i g
SEE | m :
I | —
JFi s ? I= _ \IZH}
5 é L_h ° 5 m °
3 E 155 g E SIS
. a 5 5 <[
© g HE etk
3 < T ' '
& y  F |
S 17 I (6) 8
14 - 33l [ |3 20 e 3
. 53 g T S 3
5 ‘_12215_’1 ® (65) g 5 e &
- < 2 g
s 2
p)
© Connector pin assignment
Connector: JST CM08B-GHS-TB
Pin.No Signal
Operating environment 1 GND
— - - 2 DC5V
Method Optical diffraction reflection method 3 At
Power supply DC5V+5%, max 50mA 4 A-
Environment |Operation temperature/humidty -10~60°C, below 90%RH 5 B+
condition |Storage temperature/humidty -20~80°C, below 90%RH 6 B-
1 7+
) 8 Vs
Linear scale [mm]
Model Stroke Materials |Thickness (t) L 7 —
S80L15N 15 Ni steel 0.2 20 10
S80L30N 30 Ni steel 0.2 35 17.5
Rotary scale [mm]
Model Palse number | Materials |Thickness (t) D d Optical center position
S80R500N 500 Ni steel 0.2 ¢ 16 10 $12.75
S80RI00N 900 Ni steel 0.2 $25.92 $19.92 $22.92
S80R1200N 1,200 Ni steel 0.2 $36.5 $245 ¢30.56
S80R2000N 2,000 Ni steel 0.2 56 ¢$47.93 $50.93
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