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LOMPANY

Mechano Transformer Corporation expertise in core Actuator technology, aiming

to explore opportunities globally by providing new developments to industries such

as medical, energy, agricultural etc.
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ABOUT US

COMPANY

Company Name
President
Paid-in capital

Location

History

Mechano Transformer Corporation
Chee 5ze Keat
10 Million Japanese Yen

Head Office:

4F BUILDX No3, 2-7-12, Iwamoto Cho Chiyoda-ku Tokyo 101-0032 Japan

Aoto Factory:
7-23-23, Aoto, Katsushika-ku, Tokyo 125-0062 Japan

Assembly Factory lwamoto:

2F lkehara Building 1-9-3 lwamoto-cho, Chiyoda-ku Tokyo 101-0032 Japan

APRIL 2000: Startups from Higashi Lab The University of Tokyo.
MAY 2002: The establishment Denshi Seiki Co. Ltd at Shinagawa Ward, Tokyo
MAY 2005: Relocation office to Kawasaki Business Incubation Center (KBIC)

JUNE 2014: Company relocated to Mikasa First Building 3F, Kaji-cho 1-10-10, Chiyoda-ku,
101-0044 Tokyo Japan

AUGUST 2016: Set up Aoto Factory at Aoto 7-23-23, Katsushika-ku, Tokyo 125-0062 Japan

JULY 2017: Company relocated to Buidx No 3 4F Iwamoto-cho 2-7-12, 101-0032
Chiyoda-ku, Tokyo 101-0032, lapan

MAY 2021: Set up Assembly Factory Iwamoto lkehara Building 2F lwamoto-cho 1-9-3,
Chiyoda-ku, Tokyo 101-0032, Japan
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ACCESS

Mechano Transformer Corporation (Head Office)

Address: T 101-0032
4F BUILDX No3, 2-7-12, Iwamoto-cho,
Chiyoda-ku, Tokyo 101-0032 Japan

TEL: 03-5835-0108  FAX: 03-5835-0109

Alghabara Station | -

Mechano Transformer Corporation
TilE-0032

Tmin (BC0m)
East Exit

Station near by us

W[ ][ ic @\ il
Kanda Station 127110211 02]'.13/ 7min by walking  Shin Nihonbashi StationL.20J8min by walking
5 (W
Iwamotocho Station 98 Smin by walking Kodenmacho Statia::«rt“«li"«:J 5min by walking
5 K| . [
Bakurochou Stationl21] 99 8min by walking Akihabara Stationl.28] 19 103/8min by walking
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PRODUCT

Years of experience in developing of smart actuator - piezo actuator we have a complete range of

product line-up from stacked piezo actuator to mechanical transformer (MechaTrans®, this is a mecha-
nical structure to over come the limitation of stacked piezo actuator developed by our company) to
applications such as Piezo Assist precision stage, Piezo Assist precision motor, Piezo valves, Mirror mouter.
We offer both standardized and customized products with output stroke from several um to several mm
for piezo actuator.

Besides the standardized products stated in this homepage we provide customized products based on
customer needs. We also offer a range of drivers to drive and controllers these actuators (including small

size drivers as tiny as fingertip).

Drivers

1-3 Dice & Fill Composites Thin Piezo Actuator/ Piezo Sensor: Piezo Assist Stage
Macro Fiber Composite

19}

— b,
e

1-3 Random Fiber 1-3 Regular Fiber Customized Products
Composities Composities
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ctuator : Mechalrans(®
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Piezo Actuator: MechaTrans®

MIN M

W (mm) 25 89
D (mm) 1 10
H (mm) 28 97
g Displacement (um) 75 3,000
8i Blocked force (N) 0 64
(p5~7)
& W (mm) 15 52
=
2 . { D (mm) 3 16
e —
=0 [ H (mm) 5 14
- I |"";'| Displacement (um) 50 750
et Blocked force (N) 3 90
(p8~9)
MTD Series Movement direction : Shrink MIN MAX
W (mm) 15 52
BE Tin
e D (mm) 3 37
E_:_,,___,_,ﬂ_ H :, H (mm) 5 90
e S B Displacement (um) 50 830
Blocked force (N) 3 920
(p10~11)
MIN Series Maovement direction : Elongation MIN MAX
] L i W (mm) 2 10
/ \ 1 D (mm) 3 10
J & H (mm) 10 80
\ 1= 7 | Displacement (um) 20 200
. : Blocked force (N) 4 13

(p12)



Movement direction : Elongation MIN MAX

W (mm) 15 84
o, D (mm) 3 21
=== Hewy 53
W : Displacement (um) 45 500
EXEh-EE
Blocked force (N) 4 170

@ Bt i i e =
D (mm) 5 12
H (mm) 8 12
ExEhERG L & Displacement (um) 18 130
Blocked force (N) 13 65
MID Series Movement direction : Shrink MIN MAX
. W (mm) - 79
D (mm) = 94
H (mm) - 10
- Displacement (um) _ 1,450
o] Blocked force (N)  _ 70
MIN Series Movement direction : Elongation MIN MAX
: il | ) W (mm) 3 10
& OB D (mm) 9 16
: | || | H (mm) 22 52
r i == H [ Displacement (um) 5 50
Blocked force (N) 50 3,000
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MTA Series

The displacement, force, rigidity and capacitance of the existing MechaTrans®
are shown in the following table. These specification data is measured at DC
150 volts as recommended by Mechano Transformer. Fig.4 is MechaTrans®
map which shows the relation between the displacement and the force.

It may be useful to select an optimum MechaTrans®.

The operating principles QOutline important parameters
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The dimensions of each part are as follows

(mm )
ltem : A
Type tl = h w a b c Fixed Screw  Orive Strew
MTAO1SS0OF1 1 1.9 a2 26 | 104 7 9.8 a2 a2 |
MTAD1S100FO0.6 i 1. | 3 | 26 | 104 | 7 | 98 | @2 H2
MTAO1S200F0.3 1| .8 32 26 10.4 7 11.3 2 a2 |
MTADZ2550F5 2 3.5 28 25 10.4 7 9.7 He =
MTAOZ2S5100F2 2 3.5 37 20 | 104 7 8.7 he @2
MTAO2S200F 1 2 35 33 35 10.4 7 9.7 @2 @2
MTAD2S5100F4 2 | 35 a6 a3 13 14 13 3 52
MTAO2S200F2 2 | 35 | a2 | a3 | 13 | 14 | 13 43 | o2
MTAO25400F1 = | 35 a6 48 13 14 13 3 a2
MTADZ25200F4 2 35 63 58 15 24 18 H3 a2
MTAD2S400F2 2 35 55 s8 15 24 13 43 | o2
MTAO2S600F 2 | as 62 58 15 24 18 3 42 |
MTAO2S400F7 2 as 81 | &8 15 44 13 63 42 |
MTAOZS5800FS 2 3.5 83 58 | 15 A4 13 3 b=
MTAOZ2SBODF3 2 3.5 78 58 15 44 13 3 @2
L e=nfeniialician 248 2@ 28 2| 53 | 62 | 16 | 18 | 135 | #3 | ¢2
NG LI 48 | s | s1 | so | 16 | 19 | 135 | s3 | a2
MTADSS400F3 a8 | 8 55 50 18 19 14 3 #2
MTAOSS200F 12 4.8 8.6 65 58 16 26 15 $3 @2
MTAOSS400F9 4.8 86 51 58 16 24 15 Hh3 =
MTAOQSSB00F4 48 @ 886 65 58 16 24 15 $3 o2
CCEER Ml 48 | e6 | 86 | &7 | 18 | 4a | 17 43 | o2
MTAOSSBOOF13 4.8 B.6 BG 87 18 44 17 i3 2
MTAOSS1800DFS 4.8 | B.B a1 77 | 2D 50 15 i3 = |
MTA 1 OS200F43 9.4 14.2 75 75 F={=] 28 17.8 B4 @2 |
MTA10S400F29 24 142 75 75 | 26 28 | 178 | &4 @2
DA CEaE 54 | 142 | 7S 83 | 28 as | 178 04 | o2 |
MTA1O0S400F74 9.4 14.2 96 77 | 26 49 17.8 il h2
MTATO0S800F37 9.4 14.2 96 77 | 26 49 17.8 el 2
MTATOST1800F 1B 9.4 14.2 a7z B9 | 26 489 17.8 - e
Fig.4 Map of Mechalrans displacement and force
100N =
O BATADSAD0ET 4
O MTANOSZD0F43
N O. MTAISIO0FIT
MMTADISSADIFZE O
MTARSTI0RS MTANSIG00FID
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Price

Chetnlive Blocked Resonnnce Price [ ] (Including T
Moo dmension[mm] | Displacement | Force | Siffness | progency | Copochance (¥ )¢ =

MTAO1S50F1 26x1%32 75 14 | 0.028 0.026
MTAO1S100F0.6 26x1x32 150 | 0.6 | 0.006 0.026
MTAOQ1S200F0.3 26x1x32 300 | 03 | 0.002 0.026
MTAQ2S50F5 25x2x%28 75 5 | 0074 0.090
MTA025100F2 30%2x31 150 2 | 0,017 0.090
MTA02S200F1 35x2x33 300 1 | 0.004 0.090
MTA025100F4 43x2x46 150 4 | 0.043 0.180
MTA025200F2 43x2x42 300 2 | oon 0.180
MTAD2S600F2 44x2x40 600 2 0003 | 600 0.420
MTA025200F4 58x2x63 | 300 4 | 0.017 0.350
MTA025400F2 58x%2x55 600 2 | 0.005 0350 | Please check our
MTA02S600F1 58x2x62 | 900 1 | 0002 0350 | homepage for the price
MTAO02S400F7 58x2x81 600 7 | 0.017 0.820
MTA02S600F5 58x2x83 | 900 5 | 0.008 0.820
MTA02S800F3 58x2x79 | 1200 | 3 | 0.004 0.820
MTAO55100F13 52x5x53 150 13 | 0132 0.750
MTAQ055200F10 50%5x51 300 8 | 0.037 0.750
MTAO055400F3 50%5%55 600 3 | 0.007 0.750
MTA055200F12 58x5x65 | 300 12 | 0.049 1.40
MTADSS400F9 S5Bx5x61 600 8 0.021 | 450 1.40
MTAOQ5S600F4 58x5x65 900 4 | 0007 | 288 1.40
MTAO055400F26 67x5x86 | 600 | 27 | 0.057 | 800 3.40
MTA0551200F22 67x5xB6 | 1200 | 22 | 0018 | 400 | 4.40
MTA0552400F11 T7x5x91 | 2400 | 1 | 0005| 190 | 470
MTAO05S3000F3 79%x5%90.5 | 3000 0.001 | 160 6.90
MTA10S200F43 75x10x75 | 300 | 43 | 0.228 5.40
MTA105400F29 75x10x75 | 600 28 | 0.0M 5.40
MTA10S700F14 83x10x75 | 1050 | 14 | 0.019 5.40
MTA105400F74 T7x10x96 | 600 | 64 | 0.148 25
MTA10S1200F70 T7x10x96 | 1200 | 70 |0.0583| 462 25
MTA10S1600F18 89x10x97 | 2400 | 18 | 0.011 | 190 25

##prices in the table are tax included for Japan domestic customers. For oversess (non-Japan) customers, |0% sales tax will be deducted from the
price stated.
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MTDD Series

MTDD Series is a compact piezoelectric actuators that can generate
output strokes, which is 10 times and above larger than the stroke
of a multilayer stacked piezoelectric actuator. MTDD Series consists
of a stroke magnification or amplification structure and multilayer
stacked piezoelectric actuators. With the stroke magnificantion
structure, the stroke is magnified to overcome the limitation of the F
multilayer stacked piezoelectric actuator. MTDD Series is designed
flat and compact in size therefore the efficiency of the space utiliz-
ation is high. The output stroke is converted to 90 degree in direct-
ion compare to the original output stroke of the multilayer stacked piezoelectric actuator. When a
voltage is applied to the MechaTrans®DD-Series, it elongates as shown in Fig. 2.

Features of the MTDD Series

M Large output stroke

M Flat and compact
B Output stroke of the piezoelectric actuators is converted to 90 degrees in direction.
B The MechaTrans®DD-Series elongates as Fig. 2 when a voltage applied.

B Output stroke direction is opposite to the MTD-Series

The operating principle

Mechanical tapped holes are fabricated at both sides of the MechaTrans®DD-5eries, Lead
wires of red and black{white) are attached at the piezoelectric actuators. Fig. 1 shows an
example of the connection between the driver and the piezoelectric actuators. A resistance
rmay be needed in between depend on the driving conditions. When a voltage is applied to

the piezoelectric actuators, the MechaTrans®DD-5eries elongate as shown in Fig. 2.

Fix Fix displacesant

Output  piezoolectric actuater Magnified Displacemont

- Actuatos (Wher &5 ¢ &pply voltage) Actusator hen &oply voltagel
(1] A peEsoalactic BOTUSIOr Sy SEm 'Z_'Z'El-'.u-_r:d pictiane of the MachaTrani®D0-Seriey
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Prices

Em] Price [ % ] {including Tax)

MTDDO085250F12 26x8x7 0.048

MTDDO3S50F3 15%3x5 50 3 | 006 | 1500 | 003
MTDDO6S100F10 20x6x7 100 | 10 | 010 | 700 | 0.2
MTDDO6S100F11 20x6x7 00 | 1 | om | %00 | 036
MTDDO06S330F7 22x6x7.8 | 330 | 7 | 002 | 400 | 086
MTDDOBS180F32 28x8x8 180 | 32 | 018 | 900 | 09 | Pleasecheck ourhomepage
MTDDO8S300F16 26x8x7 | 300 | 16 |o0o0s3| 460 | o7 | fortheprice
MTDDO8S300F18 26x8x7 350 | 18 |o0051| 500 | o8

MTDD12590F5 22x12x5.12 | 90 5 | 006 | 700 | 036
MTDD12S600F80  |46.8x12x12.6| 600 | 80 | 013 | 300 | 675
MTDD165750F90 52x16x14 | 750 | 90 | 012 | 230 | 80
MTDD16S830F80 52x16x14 | 830 | 80 | 010 | 230 | 118
MTDD165860F64 52x16x14 | 860 | 64 | 007 | 195 | 17

MTDD Series - Non Magnetic

Dtaline Blocked Resonance ¥ Tax
» ok Price [ ¥ ] (Incluing Tax)
Product Name W=D=H [pm] [N] | IN/am] [Hzl

MTDD Series - With Linear Bush

mas

‘ Afetimm] | o & (F) (B

WxDxH S@ELLE |25/ k| 100mELE

MTDDZ235150F800LE Q0 xS54x27T 1500 | 200 5.33 1600 231 Please check our homepage for the price

*|: Nominal value  *2 : Blocked-Free

#iprices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the price stated.
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MTD Series

The MechaTrans®D-5eries is a compact piezoelectric actuators that
can generate large output strokes, which is 10 times and above lar-
ger than the stroke of a multilayer stacked piezoelectric actuator.
The MechaTrans®D-Series consists of a stroke magnification / amp-
lification structure and rmultilayer stacked piezoelectric actuators.
With the stroke magnification structure, the stroke is magnified to
overcome the limitation of the multilayer stacked piezoelectric act-
uator. The MechaTrans®D-Series is designed flat and compact in
size, therefore the efficiency of the space utilization is high. The output stroke is converted to 90degree
in direction compare to the original output stroke of the multilayer stacked piezoelectric actuator,
When a voltage is applied to the MechaTrans®D-5eries, it shrinks as shown in Fig. 2.

Features of the MTD Series

B Large output stroke

d

B Flat and compact
B Output stroke of the piezoelectric actuators is converted to 90 degrees in direction.
B The MechaTrans®D-Series shrinks as Fig. 2 when a voltage applied.

B Output stroke direction is opposite to the MechaTrans®DD-Series

The operating principle of the MTD Series

Mechanical tapped holes are fabricated at both sides of the MechaTrans®*D-5eries. Lead wires of red
and black(white) are attached at the piezoelectric actuators. Fig. 1 shows an example of the connection
between the driver and the piezoelectric actuators. A resistance may be needed in between depend on
the driving conditions.

When a voltage is applied to the piezoelectric actuators, the MechaTrans®D-Series shrink as shown in

Fix disolacement

Fix
g "i«. Magnifed Displacesent

Dulput  piezoclectric scluator

{3 Errlaped puctyin of B MechaT: v * Do Seviey Actuator (When don' t apply voltape! Actuator (Mhen apply woltage)

Fig.| The piezoelectric actuator system Fig.Z Operating principles
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Prices

MTDO3550F3
MTDO08S250F27
MTDO8S270F25
MTDO0BS300F25
MTD165750F90
MTD165750F120
MTD165800F90
MTD165830F100

MTD205160F920

Outaline
dimeresion{mm]

W=DxH

15x3=5
22x8x8
22xBx8
26x8x8
52x16x16
52x16x16
52x16x16
52x16x16
21.1x37=90

MTDD Series - Non Magnetic

Product Name

MTDD165860F64NM

dimension{mm]
Wx=D=H

52x=16x14

MTDD Series - Non Magnetic

Praduct Name

MTDD165860F64NM

[hstnding:
dimensian[mm]
W=Dx=H

52x16x14

*|: Nominal value ~ *2 : Blocked-Free
# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

price stated.

Displncement
[pm]

50
250
270
300
750
750
800
830

160

860

Blocked
Farce
Nl |

3
27
25
25
S0

120

100

920

[N

|64

Stiffress
Nfpm

0.06
0.11
0.09
0.08
0.12
0.6
0.1
0.12
5.75

[N/pm]

2000
790
650
500
290
320
280
290

850

Resonance
Frequency Capacitanca
| [Hz] [uF]

0.03
0.85
0.85
0.85
8.5
1.5
3.2
8.5

25

Price [ ' ] {including Tax)

Please check our
homepage for the prices

Price [ ' ] (inchading Tox)

Price [ ] {ncheding Tax)

|
pe |5p=ahu 25pc ahove | 100 pe abaove

Please check our homepage for the prices

Applications

These are sopme examples of the application of the MTD Series.

B Positioning stage for lithography process

B Auto focus module for a camera

B Precision pump

€ 2023 May Mechane Transformer Corporation All Rights Reserved.,




MTN Series

Features

© Compact and thin

_ Qutput stroke perpendicular to the output stroke

the piezoelectric actuator

Fix :. a."

w3 dlsplacement
L piezoelectric actuator

e Magnified DISPLACEMENT

Price

| PricelV)(nchdingTe)
s ol
MTNO3S100F6 2x3x10 [ 70 |100| 6 | 60 950 Blanc chiail oo
MTNO4S270F8 2x3x20 (190|270 | 8 | 30 380 :
homepage for the prices
MTMN10S1150F113 10x10=80 | 750 (1150 | 113 | 110.7 106

*| : Nominal value ~ *2 ; Blocked-Free

*% prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the
price stated.
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MTKK Series

The MechaTrans®KK-Series is a High Speed piezo actuator that has a
higher rigidity/stiffness and higher resonance frequency compare to
the MechaTrans®DD-Series or the MechaTrans®D-Series. Therefore
the High Speed MechaTrans®KK-Series has a shorter rise time. The
High Speed MechaTrans®KK-Series consists of a stroke magnification ¢
[ amplification structure and multilayer stacked piezoelectric actuat- =
ors. With the stroke magnification structure, the stroke is magnified
to overcome the limitation of the multilayer stacked piezoelectric
actuator (piezo actuator). However, the magnifiation / amplification
ratio is smaller than the MechaTrans®DD-5eries or the MechaTrans®D-5eries. Like the MechaTrans®DD-
Series or the MechaTrans®D-5eries, the High Speed MechaTrans®KK-5eries is designed flat and compact
in size, therefore the efficiency of the space utilization is high. The output stroke is converted to 90 deg-
ree in direction compare to the original output stroke of the multilayer stacked piezoelectric actuator.
When a voltage is applied to the High Speed MechaTrans®KK-Series, it elongates as shown in Fig. 2.

Features of the MTKK-Series

High resonance frequency

High speed linear actuation & High blocked force
Fast response/ Short rise time/ Flat and compact
Output stroke direction is opposite to the MTK Series

Output stroke of the piezoelectric actuators is converted to 90 degress in direction
MTKK Series elongates as Fig.2 when a voltage applied

The operating principle of the MTKK-Series

Mechanical tapped holes are fabricated at both sides of the MechaTrans®*Kk-5eries. Lead wires of red
and black(white) are attached at the piezoelectric actuators. Fig. 1 shows an example of the connection
between the driver and the piezoelectric actuators. A resistance may be needed in between depend on
the driving conditions.

When a voltage is applied to the piezoelectric actuators, the MechaTrans®KK-5eries elongate as shown
in Fig. 2.

Fix dizplacensnt
= \ Qutput  piezoelectric actustor Magnified Displacement
(1) A plezcelectic acTuator system 13 Enlanged pictune of the MechaTrans*KK-Senes Jetuater (Whim don' t aoply volbage) Betuater (Nhen apply ol tage)
Fig The piezoelectric actuator system Fig.2 Dperating principles of the MTEK Series
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Price

Price [ ' ] (Inchoding Trx)
Product Na

MTKKO3S45F4 15x3x4.8 0.09 0.03

MTKKO8570F20 14.7x8x4.5 70 20 | 029 | 6500 | 040

MTKK08S180F30 28x8x8 | 180 | 30 | 017 | 3000 | o087 |Pleasecheckour
MTKK125100F40 24x12x7.13 | 100 40 | 040 | 6600 | 140 | homepage for the prices
MTKK165250F180 40x16=11.8 250 180 | 072 2200 5.20

MTKK125400F140 56x12x16 400 140 | 035 | 1600 8.40

MNon Magnetic

Product Hame
MT KKUE 51 EUFEQNM 28x8x8 180 30 017 3000 0.87 Please check our homepage forthe prices
MTKK165250F180MNM 36x16x11.8 250 180 0.72 1900 5.20 Menie check our homepage for the prices

Element exchange type
Dutaline Blocked Price [ ] (Inclading Tax)
e | S o T o e
[ Spe ohove | 25pe obove| 100po shove
MTKK165400F170R T2x21x15 400 170 | 043 1200 12.5 | Please check our homepage for the prices
MTKK165550F140R T2x21x15 550 140 0.25 970 12.5 | Pleasecheck our homepage for the prices

With Parallel Spring
E‘ﬁ:ﬂ Price [ ¥ ] (Incloding Tox)

Dutaline
dimension[man) frequency | Capacitance

MTEKO55300F80PS 5Bx5%x25 300 80 0.27 1500 3.22 Please check our homepage for the prices

MTKK10S300F120PS | 84x10x36.8 | 300 | 138 | 046 | 1170 | 12 | Pleasecheckourhomepage forthe prices

*:Nominal value ~ *2 : Blocked-Free
e prices in the toble are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the price stated.

€ 2023 May Mechane Transformer Carporation All Rights Reserved., 17



MTK Series

The MechaTrans®K-Series is a piezoelectric actuator that has a
higher rigidity/stiffness and higher resonance frequency compare
to the MechaTrans®*DD-Series or the MechaTrans®D-Series.
Therefore the MechaTrans®K-Series has a shorter rise time. The
MechaTrans®K-Series consists of a stroke magnification / amplifi-
cation structure and multilayer stacked piezoelectric actuators.
With the stroke magnification structure, the stroke is magnified J8
to overcome the limitation of the multilayer stacked piezoelectric
actuator, However, the magnifiation/amplification ratio is smaller
than the MechaTrans®DD-Series or the MechaTrans®D-Series. Like the MechaTrans®DD-Series or the
MechaTrans®D-5eries, the MechaTrans®K-Series is designed flat and compact in size, therefore the effi-
ciency of the space utilization is high. The output stroke is converted to 90 degree in direction compare
to the original output stroke of the multilayer stacked piezoelectric actuator. When a voltage is applied
to the MechaTrans®K-Series, it shrinks as shown in Fig. 2.

Features

B High resonance frequency & High blocked force

B Fast response/ Short rise time

B Flat and compact
B Output stroke of the piezoelectric actuators is converted to 90 degrees in direction

B Output stroke direction is opposite the MTKK-Series

B The MTK Series shrinks as Fig.2 when a voltage applied.

The operating principle of the MTK-Series

Mechanical tapped holes are fabricated at both sides of the MechaTrans®K-Series. Lead wires of red
and black{white) are attached at the piezoelectric actuators. Fig. 1 shows an example of the connection
between the driver and the piezoelectric actuators. A resistance may be needed in between depend on’
the driving conditions.

When a voltage is applied to the piezoelectric actuators, the MechaTrans®K-5eries shrinks as shown in
Fig. 2.

Fix displacesent

Fix
é ! MWagnified Displacenent
Dutput piezcelectric actuator

(1) A plezoslecin actuator fysiem {3 Enlasged pectuse of the MechaTrans*K-Senes Actuator (When don’ t apply voltage) Actustor (When apply voltage)

Fig.| The piezoelectric actuator system Fig.2 Operating principles of the MTK-Series
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Price

MTKO85130F13
MTKO85160F30

MTK125100F55
MTK12518f25000

*| : Nominal value

#prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 105 sales tax will be deducted from the

price stated.

28=B=8
28x8x8
24x12x7.96
12x4.6x12

*2 : Blocked-Free

Applications

0.10
0.19
0.65
0.80

1750

3000

8000
25000

0.73
0.87

1.3
0.60

Frml.' W ] {Inchuling Tax)

Ep:ﬁm 100pe shove

Please check our homepage for the prices
Please check our homepage for the prices
Please check our homepage for the prices

Please check our homepage for the prices

[ Haptics actuator

M Precision stage for lithography process

. Auto focus module for camera

B vass flow

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MTAU Series

Features

O 1450um Large displacement (@150V)
O Blocked force larger than 70N@150V)

O Rise time with Responsive high speed 1.3ms

Prica [ ¢ ) (incking Ta)

[M/pm]| [Hz]

MTAU10S1450F70 ‘ 79x94x10 ] 1450 ‘ 70 ‘n.ma} 425 ‘ 25 | Please check our homepage for the prices

*|: Nominal value ~ *2 : Blocked-Free

#tprices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the
price stated.

Non-Magnetic

Price [ ' ] (Including Tox)

Product Name

MTAUT0S1450F7OMM ‘ 79=94x10 ‘ 1450 ‘ 70 ‘0_043‘ 425 ‘ 25 ‘Pleasetlsechau:hmmapage for the prices
*1: Nominal value  *2 : Blocked-Free

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the
price stated.

& 2023 May Mechano Transformer Corporation All Rights Reserved,



MTPTK Series

MTPTK Series Nano Positioning Piezo Actuator

Outstanding life time
Nanometer resolution
Microsecond response

Capable to be used in closed loop

e S S E N

Travel range 5~50um
Blocked force SON~3000N

O (

T_he preload structured piezoelectric actuator is a piezoelectric actuator where the multilayer stacked
piezoelectric actuator is incorporated into a preload frame. The preload frame allows us to create a

d!'fFerent output stroke and block force based on our needs by incorporating several multilayer stacked
piezoelectric actuators into a preload frame.

Features

—Enhancing reliability of the multilayer stacked piezoelectric actuator

Pressura

Frage pieroelectric actuator

The multilayer stacked piezoelectric actuator can be so lasting when is well designed, but can be so
fragile when the design work is insufficient. One the reason is the multilayer stacked piezoelectric
actuator must be used under a preload conditions due its tension failure is so low which is 1/10 of its
blocked (output) force. If a multilayer stacked piezoelectric actuator is well designed with preload, its
life cycles can be more than 5 billions cycles. By using this MTPTK Series, user do not have worry about
preload design.

& 2023 May Mechano Transformer Corporation All Rights Reserved,



—Easy to handle

It is quite tricky sometimes to utilize a multilayer stacked piezoelectric actuator. When the design works
is not sufficient, then the output stroke become less. You need some know how to fully utilize it. Here,
with the preload structured piezoelectric actuator, we guarantee you the performance of the multilayer
stacked piezoelectric actuator. Besides, there are tapped hole machined in the preload mechanical stru-
cture, you can easily connect it to your experiment setup easily with screws. As the preload structured
piezoelectric actuator is only connected to your experiments setup with screws, you can change it easily
if there is a necessity. The multilayer stacked piezoelectric actuator will be more robust in your experi-
ments setup when it is case in the preload mechanical structure.

—Reuse of the multilayer stacked piezoelectric actuator

The preload structured piezoelectric actuator can be reuse because it can be easily installed or removed
from your experiments setup by removing the screws. Moreover, the multilayer stacked piezoelectric
actuator will be more robust in your experiments setup when it is incorporated into a preload frame.

Therefore, the chances to reuse the multilayer stacked piezoelectric actuator is high.

— Tailor made your own piezoelectric actuator

The are only several standard sizes of the multilayer stacked piezoelectric actuator in the market. When
one need to use a different output performance of the multilayer stacked piezoelectric such as output
stroke more that 100um, one have to order made from the manufacturer. However, it may be highly
cost and time consuming to the process. Sometimes the manufacturers do not even supply such long
stroke piezoelectric actuator. Therefore, we propose a preload structured piezoelectric actuator that
can be tailor based on your needs. We can combine the multilayer piezoelectric actuator in series orin
parallel in order to achieve performance you need. Figure of PTK10590 shows an example of a long
strokes preload structured piezoelectric actuator

€ 2023 May Mechane Transformer Corporation All Rights Reserved.,



Long stroke preload structured piezoelectric actuator (PTK10S90)

QOutoline
Dimension: 14 x 19 x 91mm
Output stroke: 100um (-20V~150V)

Strain gages attached preload piezo actuator (MTPTK)

PID Element
_ Noise
Piezo actuator Ris)  Conversion
Xirer (8) iy l 2
+ W
e e A ———
X(S)

Structure of the closed loop system utilizing the PID control
The piezo actuator (piezoelectric stack actuator) is known to have hysteresis, which effect the positioni-
ng accuracy. However, with a closed loop control, the linearity of the positioning accuracy can be guara-
nteed to a certain level depends on the positioning sensor used. Here is an example result of using the
strain gages as a positioning sensor to form a closed loop to do a precise positioning with the piezo act-
uator. The structure of the closed loop system is illustrated below. The PID control methed is utilized in
the closed loop system.

Clossd loop Vs Opan loop Closed koop Va Open locp
Saroks ] Stroe [jum]
&0 &
5 —Open loop @ = Sipel
loasd kit Strain gages cutput
40 L]
30 il
20 k-]
10 th]
0 a
[} 1 2 3 4 5 E T B ] 10 a0 202 004 00E DO 010 012 M 6 DAB 020
Irnput signal [v] Time [5]
Input signal Vs output stroke (displacement) The tracking performance with strain gages (10Hz)

\

Picture of the strain gages attached preload piezo actuator

& 2023 May Mechano Transformer Corporation All Rights Reserved,



Price
Fm:[r]{h.iﬁqia:}
Protuct Name m’ﬂ"‘ AT N | o L ﬂm

MTPTKO3S5F50 3x8.6x22 10.0 | 30000 110,000/104,500| 88,000 | 77,000
MTPTKO3528F150 14x3%52 28 150 | 53 ;.53??09 11 [110,000{104,500| 88,000 |77,000
MTPTK05S45F1600 5x15.6%52 45 | 1600 | 356 | 240 | 90 132,000/125,400( 105,600 92,400
MTPTKO5550F2000 5x15.6%52 50 | 2000 | 400 |, 450, | 1.0 [154,000/146,300 123,200 107,800
MTPTK10S50F3000 10x156x52 | 50 | 3000 | 60.0 |,4300 | 256 [176,000[167,200( 140,800 123,200

*| : Nominal value  *2 : Blocked-Free
#i prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 1% sales tax will be deducted from the
price stated,

Strain gages attached preload piezo actuator MTPTK-SG Series

Price [ ' ] (Inchiring Tax)
Product Name =y

00
MTPTKOSS50F2000SG |  Sxi6xsz | 50 | 2000 | 400 | 684 | 110 |tesooo | a0 | 1000

138,000

*|: Nominal value ~ *2 : Blocked-Free
#prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 105 sales tax will be deducted from the
price stated,

Silicon coating type MTPTK-SI Series

Price [ % ] {Inchuding Tox)
Product Name

2200
MTPTK10S50F2000-51 10x12x52 | S0 |2ﬂ00| 40.0 | '31?'313;'* | 1.0 [ 11,000 | m,aan| 8,800 | 7,700

*1: Nominal value ~ *2: Blocked-Free
# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

price stated.

Prica ) (inchuing Tax)

1800
MTPTK10S75F2000-VC 10x12x92 | 75 | 2000 | 26.7 | %Eﬁ | 1.0 | 330,000 | 213,500 | 264,000 |211.mn
*|: Nominal value  *2 : Blocked-Free
s¥ prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted fram the
price stated,

€ 2023 May Mechane Transformer Corporation All Rights Reserved.,
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Mechano Transformer Corporation supply various drivers and controllers to drive piezo actuat-
ors (or piezoelectric elements) at a high-speed drive with low noise. Low noise is very important
for positioning applications. Besides that, digital operation such as ON / OFF drive, the factor

of supplying high instantaneous current is an extremely important selection criterion in high-

speed drive applications. From board type, module type to case type etc, we supply and handle
a wide range of applications as well as different capacity loads. Please feel free to contact us for
customization needs.

MTAD38

Please check our homepage for the price
Bain: 51

Heat ink imension: K0x0B:HZ5.4nm

Max Peak Current eetting: §.5A

Drive target: Stacked Piemelectric, Bimarph, unimarph
Voltage output range: +50V,  +{5WMondor}

Madule Dimensien: 10004 8:HEEmm

Power Supphy: «B0V, TV

MTADID30

Please check our hamepage for the price
Gair: 301

Vohage ootput range: IV~ - (50

lverage corrent: 00md

Drivn target: Stacked Piezoelectric, Bmorph, unimenph
Bimensian: 20 x 50 x Mmm

Pawer supply: ADOOY

& 2023 May Mechano Transformer Corporation All Rights Reserved,

MTAD300I

Please check our homepage for the price
Gain: 50

Voltage output range: I¥-—+150V

hverage current: I

Drive target: Stacked Piemelectric, Bimarph, unimorph
Dimengion; WA5325H25mm

Pewer supply: AL 00V 50./608: or AL 230V 50/60H:




MTAD3002

Please check our homepage for the price

faim: 50

herage: 2

Dirrserigine - WaBD-DE00HIESmm

Power supply : ADEOV

Outpunt range - <209—~+I5IV

Drive target - Stacked Prrnelectric, Bimorph, unimerph

Example application : Precision stage. pump, air valve,
HuteFocus Actustar

MTAD30DZA

Please check our homepage for the price

IH: Hﬂa

e

Dimensian : WISDO300xHISmm

Pewer supply : ACDOV

Dutput range - IV—~+{50¥

Orive target : Stucked Piemelecaric, Bimarph, unimorph

Exampln spplication : Precision stagn. pump, air vabe,
Lustofecus Actator

MTAD3003

Please check our homepage for the price

9~ i

— .'.
[} X

MTADZ012

Please check our homepage for the price

afajm
wl= -
s o =

MTAD4O0Z

Please check our homepage for the price
G ; SN

PDulDO
(Produced by Piezo Drive)

Please check our homepage for the price
Gl - 750, 551 { Bl ot cition)

Mass : [5g

Dimengion - [2d3mm

Pawer supply : 3V 0o 5.5V

Dutput range : IV, <300N

Orive target - Stachod Frazpelectre Bmeeph, unimarph
Example spplcation - Precision stege, pumg, sir vabe,

PDulDOB

Please check our homepage for the price

Power supply : 3¥--0.5Y

Output ranga : +BOY« S0V, HH00Y, BTN, <30V + 100V

Gain ; 13.75L 7751, 551 {Based on setfng condition)

Drive target : Stacked Piezselectric, Bmorph, unimarph

brample application : Precision stage, pump, air valve,
Autofocus Actustor

[imension : 33:75mm

Mass ; 3g

PDulal
Please check our homepage for the price
Power supgly : <24
Dutput rangs : -30N--EV
Gain; 2l
Drive target : Stacked Prezoeleciric, Bimarph, unimorph
Examole appication: Precision sage. g, s vahe,

Autafocus Actsstor
Dimengion : Thxs0e3Tmm
Mans: By

PDuISOCL

Please check our homepage for the price

Power supphy : +24Y

Dutput range : -30Y-~50Y

Bain; 2

Deve target : Dtacked Pieznelectric, Bimarph, unimerph

Eample appleation : Precision stage. pump, sir vabe.
Autnfoces Achuator

Demension - &hB%:3Tmm

Mass ; Bllg

& 2023 May Mechano Transformer Corporation All Rights Reserved,




POm2Z00
(Produced by Piezo Drive)

Gain: 20 ;
Mass: 50g Please check cur homepage for the price
Dimension: Th3Bmm

Power supply: <12V~ :34¥
Dutpat range- <30V~ 2008 200V, +400V*
*Based on bridge cannection
Drive target: Stacked Preroelectric, Bimorph, unimorph
Example agphcation: Precision stage, pump,air valve,
Autefoeus Actuntor

MXZ00
(Produced by Piezo Drive)

Please check oser homepage for the price

Gain: 24Y
Maszs: By
Power supply; 24V

Dimensian: 8x4Bxkmm

Dutpart range: 0OV, +50Y, +200¥

Deive target: Stacked Pieroelectric, Bimorph, wimorph
Example application: Precision stage, pump,air vabve,
AutoFocus Actunter '

Piezolvive
. P00 Arrypiler

PDZ00
(Produced by Pieza Drive)

Flease check our homepage for the price

Bain: 210K

Power supply: ACSIV or ACZSIV

Dutput pasnge: + 2008, S0V, -50--150V, 00V

Demension: 275l b6 dmm

RMS current: +570mA

Drive target: Stacked Pizroelectric, Bimarph, unimorgh

Example applicatian: Precisian stage, pemp.air valve,
AutoFocis Actuator

PX200
(Produced by Piezo Drive)

Please check our homepage for the price

Gain: 20X

Power supply: AC3OV or ACZSOV

Dimension: 21Zx304 BxBBmm

Examgle application: Precision stage, purng, air vabe,
Rutofocus Achsor

RMS current: |5 Amps{3 Amps in I00V range)

Durtput range: +508~—+200V, +I00V, -50¥-— +i50Y

Bain: 200

S0mA Peak current

Uip to =/-500V in bridge mode
Power supply: S0¥oe~— F50Vne
Dutput voltage range: +/ — 250V
High =ignal bandwidsh, K0 kHz
Power bandwidth up to 20 ke

Less than T0u¥ RMS nolse with a 100aF koad
Dimension: Z70x14kbdaé mm

10250
(Produced by Piezo Orive)

Please check our homepage for the price

Drive target: Piemelectric wshes, stack actuators, standard piezoelectric actuators, and bender achstors
Examgple applcation: Nanopesitioning, microscopy, electro-optics, vibration control, and piemelectric motors

Gain: 15X, 30X (Based on setting condition)
Dimension: 212x304.BxBBmm
Power supply: AC30V or ACZ50V

Drive target: Stacked Piezoelectric, Bimorph,
unimorph

Output range: +50V to <140V +/-50V to +/-140V
(Based an setting condition)

= PiezoDrive

X3 Chaseres Hi Arrgiiiar

Example application: Precision stage, pump, air valve, AutoFocus Actuator
RMS current: 106mA per channel 53mA per channel (Based on setting condition)

(Produced by Piezo Drive)

Please check our homepage for the price

PD32

& 2023 May Mechano Transformer Corporation All Rights Reserved,




Piezo Assist Stage

N

h‘"‘lmtn
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Piezo Assist Stage

What is Piezo Assist Stage?

Piezo Assist Stage is a manual stage where its fine positioning resolution is 20 nanometer while the coa-

rse positioning range can be several millimeters to 13 millimeters. The Piezo Assist Stage is mainly used
for positioning table or jig or for controlling very precise and very small load in application like nano in-

dentation. The Piezo Assist Stage is compact in size and user friendly.

The operating principles
<Configuration of equipment>

In each of the X-axis and the Y-axis, Piezo Assist Stage has the micrometer as coarse adjustment mecha-
nism, and the Piezo Assist mechanism as the fine adjustment mechanism. The Piezo Assist Stage, a fine
adjustment mechanism equipment, is for precise positioning or precise force control. The precise posit-
ioning and precise force control can be obtained by elongation and shrinkage of the piezoelectric actua-
tor. At coarse adjustment mechanism, the adjustable linear motion range is 13mm, with a resolution of
10 micrometer. At fine adjustment mechanism, the adjustable linear motion range is 35 micrometers,

with a resolution of 20 nanometer. Precise positioning that needs resolution of nanometer is possible.

<Precise positioning with coarse adjustment mechanism>

Precise positioning with coarse adjustment mechanism can be realized by turning the micrometer knob.

<Precise positioning a fine adjustment mechanism>

Precise positioning at fine adjustment mechanism adjust by elongation and shrinkage of the
piezo actuator. While the voltage is applied to the piezo actuator, in proportion to the voltage,
the piezo actuator elongates or shrinks. Precise positioning at nanometer level is realize by

controlling the voltage applied to the piezo actuator.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MTPA-2251SPA

|"_T| 0204 BE3
Dupthd

XX

25
B

f %hh pAMRDLT bt 2

Through

AFZLARAMLEMZxS- -4 %
Stainless steel hexagon bolt M2xd- - -4pcs

Specifications S
Table size 25x25mm
Coarse Drive Travel +3mm
Fine Drive Travel >25um
Micrometer Paosition H4E Side
Movement per roration 0.5mm
Micrometer Readable Resolution 0.01mm
Fine movement minimum resolution it
Guide Ball Bearing guide
Primary material Aluminum
Finish Black anodized
Load capacity 39.2N (4.0kgf)
Travel accuracy / Straightness 3um
Max. Moment Capacity / Pitch R
Max. Moment Capacity / Rall 19N*m
Max. Moment Capacity / Yaw 1.9N-m
Moment Stiffness / Pitch 2.5” /N-cm
Moment Stiffness / Rall 2.0" /N+cm
Parallelism 30pm
Running Parallelism 10pm
Mass weight 0.07kg
Friﬂﬂ Please check our homepage for the price

#tprices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

irine stated.

1 Pleasa handis the micrometer bracket with caution during the setup of the stage. i any shock occurred, the Piem Assist mechanism may be damaged.
2 When the power of the Piero Assist contraller ks being switched OFF, there will be changes on the position adjustment of Piem Assist, eausing fine adiustment position alignment changes.
3 Plense make sire to lock the stage when moving/ carrying the Pieen Assist Stage. Moving/Carrying the Piezn Assist stage may cause damage in the Piern Assist mechanism,

& 2023 May Mechano Transformer Corporation All Rights Reserved, 3



MTPA-2251SRPA

MAE

AF LA RIL M2 88 F
Staindess steel hingagon bolt M2x4---4pCs

\\4 qgéﬁﬁ 7= Mounting - hole

_ Contevbore

Specifications

Table size 25x25mm
Coarse Drive Travel +3mm

Fine Drive Travel >25pum
Micrometer Position H4E Side
Movement per roration 0.5mm
Micrometer Readable Resolution 0.0lmm

Fine movement minimum resolution i

Guide Ball Bearing guide
Primary material Aluminum

Finish Black anodized
Load capacity 39.2N (4.0kgf)
Travel accuracy / Straightness 3um

Max. Moment Capacity / Pitch SR
Max. Moment Capacity / Rall 1.9N-m
Max. Moment Capacity / Yaw 1.9N+m
Moment Stiffness / Pitch 2.5” /N-cm
Moment Stiffness / Rall 2.0" /N-cm
Parallelism 30um

Running Parallelism 10pum

Mass weight 0.07kg

Fr‘i[:E Please check our homepage for the price

#% prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 105 sales tax will be deducted from the

irir.'e stated.

1 Please handle the micrometer bracket with caution during the setup of the stage. f any shock scewrred, the Piem Assist mechanism may be damaged.
2 When the power of the Piezn Assist comrofler is being switched DFF, there will be chonges on the position adjestment of Piern Assist, ceusing fine adjustment pasition alignmest changes.
3 Please make sure in lock the stage when moving/carrying the Piem Assist Stage. Moving/Carrying the Pico Assist stage may couse damage to the Piem Assist mechanism,

& 2023 May Mechano Transformer Corporation All Rights Reserved,



MTPA-2251SRZPA

402 4Rid 5T Mounting kale

i
Clamp

=1 M) 7 bt SThecugh

AFul-2ARAMILEFMZx4. -4 X
Stainless steel hexagon bolt M2x4---dpcs

Specifications

Table size 25%x25mm
Coarse Drive Travel +3mm

Fine Drive Travel >25um
Micrometer Position Y1 Side
Movement per roration 0.5mm
Micrometer Readable Resolution 0.01mm

Fine movement minimum resolution <20nm

Guide Ball Bearing guide
Primary material Aluminum

Finish Black anodized
Load capacity 9.8N (1.0kgf)
Travel accuracy / Straightness 3um

Max. Moment Capacity / Pitch 1.47N-m

Max. Moment Capacity / Roll 1.47N+*m
Moment Stiffness / Pitch 6.0" /N-cm
Running Parallelism 20pm

Mass weight 0.07kg

Price Please check our homepage for the price

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

price stated.

1 Please handle the micromater bracket with cantion during the setp of the stage. § any shock occurred, the Pis Assist mechanism may ba damaged.

2 When the power of the Pieso Assist controller is being switched OFF, there will be changes on the position adjustment of Piem Assist, cowsing fire adjustment position alignment changes.

3 Please make sure to lock the stage when maving/ carrying the Pizm Assist Stage. Moving/Carryig the Pizzm Assist stage muy cause domage to the Pl Assist mochantsm.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MTPA-2251SZPA

PRy 7% Mounting  hole
d}-t%f'}} Counterbore

Cump 52

Ml 7 R L Threagh
Gt 4 FEd

Specifications

Table size
Coarse Drive Travel

Fine Drive Travel

Micrometer Position

Movement per roration
Micrometer Readable Resolution
Fine movement minimum resolution
Guide

Primary material

Finish

Load capacity

Travel accuracy / Straightness
Max. Moment Capacity / Pitch
Max. Moment Capacity / Raoll
Moment Stiffness / Pitch
Running Parallelism

Mass weight
Price

.u .

|94
| 25 1 3 |

AFLATNAANLEFMIxd: -4
Sxainless steel hexagon bolt M2xd- - 4pcs

25%x25mm
+£3mm
=25um

Y1 K Side
0.5mm
0.0Tmm
<20nm

Ball Bearing guide
Aluminum

Black anodized
9.8N (1.0kgf)
3um

1.47N*m
1.47N-m

6.0" /N+cm
20um

0.07kg

Please check our homepage for the price

#:prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

price stated.

1 Pleasa handls the micrometer bracket with caution dering the setup of the stage. i any shock oceurred, the Piem Assist mechanism may be damaged.
2 When the prwer of the Piem Assist contraller is being switched OFF, there will be changes on the position adjustmen of Piem Assist, causing fine adustment posiion alignment changes.
3 Plenase make sure tn lock the stege when meving/carrying the Piezn Assist Stage. Maving/Carrying the Plezn Assist stage may cause damage i the Piemn Assist mechanism,

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MTPA-2401SPA

AP LLARAELFMIRE 4 E
Srainiess. weel Pempon bot b Y - Ao

Specifications
Table size 40x40mm
Coarse Drive Travel L6 S
Fine Drive Travel >30pm
Micrometer Position H4E Side
Movement per roration 0.5mm
Micrometer Readable Resolution 0.01mm
Fine movement minimum resolution <20nm
Guide Ball Bearing guide
Primary material Aluminum
Finish Black anodized
Load capacity 49N (5.0kgf)
Travel accuracy / Straightness 3um
Max. Moment Capacity / Pitch 2 5N-m
Max. Moment Capacity / Roll A
Max. Moment Capacity / Yaw 25N-m
Moment Stiffness / Pitch 0.66” /N-cm
Moment Stiffness / Rall 0.36” /N-cm
Parallelism 30pm
Running Parallelism 10pm
Mass weight 0.16kg
Price Please check our homepage for the price

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the
price stated.

1 Pleasa handia the micrometer bracket with caution during the setup of the stage. i any shock occurred, the Pierm Assist mechanism may be damaged.
2 When the power of the Piero Assist contraller ks being switched OFF, there will be changes o the position adfustment of Piem Assist, eausing fine adfustment position alignment changes.
3 Plense make sure to leck the stage when maving/carrying the Piezn Assist Stage. Maving/Carrying the Plemn Assist stage may cause damage o the Piem Assist mechantsm,

2023 May Mechano Transformer Corporation All Rights Reserved, 29



MTPA-2401SRPA
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Specifications

Table size 40%40mm
Coarse Drive Travel +6.5mm
Fine Drive Travel >30pm
Micrometer Position H#4 K Side
Movement per roration 0.5mm
Micrometer Readable Resolution 0.01Tmm
Fine movement minimum resolution <20nm

Guide Ball Bearing guide
Primary material Alyminum

Finish Black anodized
Load capacity 49N (5.0kgf)
Travel accuracy / Straightness 3um

Max. Moment Capacity / Pitch 2.5N+'m

Max. Moment Capacity / Roll 3N+-m

Max. Moment Capacity / Yaw 2.5N*m
Moment Stiffness / Pitch 0.66" /N-cm
Moment Stiffness / Rull 0.36” /N-cm
Parallelism 30pm

Running Parallelism 10pm

Mass weight 0.16kg

Price Please check our homepage for the price

# prices in the table are tax included for Japan domestic customers. For overseas (non-

price stated.

Japan) customers, 10% sales tax will be deducted from the

1  Please handle the micrometer bracket with caution during the setup of the stage. if any shock sccurrad, the Piem Assist mechanism may be damaged.
2 When the power of the Piezn Assist comrofier is heing switched 0FF, there will be chonges on the position adjestment of Piezn Assist, ceusing fine adjustment pasition alignmest changes.

3 Please make sure i lock the stage when moving/ carrying the Piem Assist Stoge. Meving,/ Canrying the Pl Assist stage may couse damage to the Pizm Assist mechantsm,

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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Specifications
Table size 40x40mm
Coarse Drive Travel +6.5mm

Fine Drive Travel >30pm
Micrometer Position Y4 K Side
Movement per roration 0.5mm
Micrometer Readable Resolution 0.01mm

Fine movement minimum resolution <20nm
Guide Ball Bearing guide
Primary material Aluminum
Finish Black anodized
Load capacity 9.8N (1.0kgf)
Travel accuracy / Straightness 3um
Max. Moment Capacity / Pitch 2 EN-m

Max. Moment Capacity / Roll 2.5Nm
Moment Stiffness / Pitch 0.66” /N-cm
Running Parallelism 10pm
Mass weight 0.16kg
Fﬂﬂ& Please check our homepage for the price

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the
price stated.
1 Plass handie the micrameter bracket with caution diring the setup of the stage.  any shack socurred, the Piemn Assist meochanism may be damagod.
2 When the power of the Piero Assist contraller ks being switched OFF, there will be changes on the position adjustment of Piem Assist, eausing fine adfustment position alignment changes.
3 Plense make sure to leck the stage when maving/ carrying the Piezn Assist Stage. Maving/Carrying the Plemn Assist stage may cause damage o the Piem Assist mechanism,

& 2023 May Mechano Transformer Corporation All Rights Reserved,



MTPA-2401SZPA
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Specifications

Table size
Coarse Drive Travel

Fine Drive Travel
Micrometer Position
Movement per roration

Micrometer Readable Resolution

Fine mavement minimum resolution
Guide
Primary material

Finish
Load capacity

Travel accuracy / Straightness
Max. Moment Capacity / Pitch

Max. Moment Capacity / Roll
Moment Stiffness / Pitch
Running Parallelism

Mass weight
Price

40=40mm
+6.5mm
= 30um
Y1 Side
0.5mm
0.01mm

<20nm
Ball Bearing guide

Alurminum
Black anodized

9.8N (1.0kgf)
3um

2.5N*m
2.5N*m
0.66" /N-cm
10pum

0.16kg

Please check our homepage for the price

% prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

irir:e stated.

1 Please handle the micrometer bracket with caution during the setup of the stage. § any shock ccowrred, the Piem Assist mechanism may be damaged.

2 When the power of the Piezn Assist controller is being switched OFF, there will be changes on the position adjestment of Piezn Assist, cousing fine adjustment pasition alignmest changes.

3 Please make sure o lock the stage when moving/carrying the Pizm Assist Stoge. Meving,/Carrying the Plem Azsist stage may cause damage to the Pizm Assist mechasism,

2023 May Mechano Transformer Corporation All Rights Reserved,
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MTPA-2601SPA

Specifications
Table size

Coarse Drive Travel

Fine Drive Travel
Micrometer Paosition

Movement per roration
Micrometer Readable Resolution

Fine movement minimum resolution
Guide

Primary material

Finish

Load capacity

Travel accuracy / Straightness
Max. Moment Capacity / Pitch
Max. Moment Capacity / Roll
Max. Moment Capacity / Yaw
Moment Stiffness / Pitch
Moment Stiffness / Rall
Parallelism

Running Parallelism

Mass weight
Price

60x60mm
+6.5mm
=>30pm
#1 | Side
0.5mm
0.0Tmm

<20nm
Ball Bearing guide

AMuminum
Black anodized

49N (5.0kgf)
3um

49N-m
49Nm
49N*m

0.3" /N-cm
0.25" /N+cm
30pm

10pm

0.25kg

Please check our homepage for the price

#prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 105 sales tax will be deducted from the

price stated.

1 Pleasa handia the micrometer bracket with caution during the setup of the stage. i any shock oceurred, the Piem Assist machanism may be damaged.

2 When the power of the Piero Assist contraller ks being switched OFF, there will be changes o the position adfustment of Piem Assist, eausing fine adfustment position alignment changes.

3 Plense make sure to leck the stage when maving/carrying the Piezn Assist Stage. Maving/Carrying the Plemn Assist stage may cause damage o the Piem Assist mechantsm,

2023 May Mechano Transformer Corporation All Rights Reserved,
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MTPA-2601SRPA
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Specifications >
Table size 60x60mm
Coarse Drive Travel +E5mm
Fine Drive Travel >30pm
Micrometer Position #4F Side
Movement per roration 0.5mm
Micrometer Readable Resolution 0.01mm
Fine movement minimum resolution <20nm
Guide Ball Bearing guide
Primary material Aluminum
Finish Black anodized
Load capacity 49N (5.0kgf)
Travel accuracy / Straightness 3um
Max. Moment Capacity / Pitch ANy
Max. Moment Capacity / Roll 49N-m
Max. Moment Capacity / Yaw 49N-m
Moment Stiffness / Pitch 0.3” /N+cm
Moment Stiffness / Raoll 0.25" /N+-cm
Parallelism 30pm
Running Parallelism 10pm

Mass weight 0.25kg
FriEE Please check our homepage for the price

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

price stated.

1 Please handle the micrometer bracket with caution during the setup of the stage. i any sheck ocewrred, the Piem Assist mechanism may be damaged.
2 When the power of the Piem Assist controller is being switched OFF, there will be changes on the pasitian adjrstment of Piez Assist, causing fine adjirstment pasitian alignment changes.
3 Please make sure to lock the stage when moving/ carrying the Pizm Assict Stage. Maving,/Carrying the Piem Assist stage may couse damage to the Piem Assist mechanism.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MTPA-2601SRZPA

Specifications

Table size
Coarse Drive Travel
Fine Drive Travel

Micrometer Position
Movement per roration

Micrometer Readable Resolution
Fine movement minimum resolution
Guide

Primary material
Finish

Load capacity
Travel accuracy / Straightness

Max. Moment Capacity / Pitch
Max. Moment Capacity / Rall

Moment Stiffness / Pitch
Running Parallelism

Mass weight
Price

| 11 T~ T S |
-
<l

GlEm. e 8215

AFLARARILIFM 4264 X Cuma
Stminless stesl hexagon bolt Max6- - -dpcs

60x60mm
+6.5mm
>30um
Y4k Side
0.5mm
0.00mm

<20nm
Ball Bearing guide

Aluminum
Black anodized

9.8N (1.0kgf)
3um

2.5N*m
25N*m

0.66" /N+cm
10pm

0.25kg

Please check our homepage for the price

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

price stated.

1 Please handle the micrometer bracket with caution during the setup of the stage. f any shock ocourred, the Piem Assist mechanism may be domaged.
2 When the power of the Piezn Assist comrofler is being switched OFF, there will be changes on tha position adjestment of Piezn Assist, causing fine adjustment pasition alignmest changes,
3 Please make sure to lock the stage when moving,/carrying the Piem Assist Stage, Moving,/ Carrying the Piezn Assist stage may cause damage o the Piem Assist mechasism,

£ 2023 May Mechane Transformer Corporation All Rights Reserved.,
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MTPA-2601SZPA

Specifications

Table size
Coarse Drive Travel
Fine Drive Travel

Micrometer Position
Mavement per roration

Micrometer Readable Resolution
Fine movement minimum resolution
Guide

Primary material
Finish
Load capacity

Travel accuracy / Straightness
Max. Moment Capacity / Pitch
Max. Moment Capacity / Roll
Mament Stiffness / Pitch
Running Parallelism

Mass weight
Price

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 1% sales tax will be deducted from the

price stated.

L30T g
.qﬂ-ﬁl -

) ?_5‘;.1 Cowmerne
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60x60mm
+6.5mm
>30um
Y4k Side

0.5mm

0.0Tmm

<20nm
Ball Bearing guide

Aluminum
Black anodized

9.8N (1.0kgf)
3um

2.5N-m
2.5N-m

0.66" /N-cm
10pm

0.25kg

Please check our homepage for the price

1 Pleasa handia the micrometer bracket with caution during the setup of the stage. i any shock occurred, the Piem Assist mechanism may be damaged.

2 When the power of the Piero Assist contraller ks being switched OFF, there will be changes on the position adjustment of Piem Assist, eausing fine adfustment position alignment changes.
3 Plense make sure to leck the stage when maving/ carrying the Piezn Assist Stage. Maving/Carrying the Plemn Assist stage may cause damage o the Piem Assist mechantsm,

€ 2023 May Mechane Transformer Carporation All Rights Reserved.,
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Piezo Assist Stage application examples

€ Auto focusing @ Laser processing

@ Interferometer shape measurement @ Image processors

Semiconductor and FPD .
inspection devices @ Confocal microscopes

Above is an example of attaching
lens on MTPA-26015ZPA

PID Control and Positioning system

By using displacement sensor on Piezo Assist Stage, achieving stabilized high-precision positioning

control without drift or hysteresis

Vibration Displacement sensor —|
Isolation
Tahle

Piem Assits Stage
| (MTPA-ZADISRIPA)

Connection

to drivers

Magnet Base
Target Signal PiD MTAD
Generator Controller = 1020
Fiezs daint Stage

(TPA: JLOUERTPA)

Result of PID positioning example

Yellaw line : Target Valse Signal
Green line : Sensor Dutput Yakie Signaal

“SE  Achieved high-precision positioning, as there were no drift

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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Piezo Assist Stage Controller

(MTSD2001&MTSD2003)

.Piezﬂ Assist Stage Controller is used for fine adjustment of Piezo stage

¢ product types- 1Axis{MT5D2001) and 3Axis (MTSD2003) are available

@ When the dial knob on the controller is being rotated, voltage applied to the actuator inside the
Piezo Assist Stage will change and achieve position adjustment

@ A cable dedicated to connect between the Piezo Assist Stage and Piezo Assist Stage Controller is
attached with this prn:iuct

DE 2
Bea)
BRAAF H/){ ]‘r"f
o | % SMBE S
3 I‘:ih -__,...-a\..-\.-\.u-.
L s
HAT AT
A = e
[ J A 1 ok + @
Empu!abh Room Dimension
MTSD2001  1his  DC6VOSA US300618 5~40°C -20~ w*c an 80x25mm| 0.12kg r:ﬁ}gjl&“?“
[t ]
A Tl
: ' gRiess T | AR
& b
BMTSD2003 L B /)
Piasd Autal Snge Cortrober . -'E:f,'-"- | =d _.":
fy
(o e
g R
o m o
=1 - :_'I
llE] J £|_|§-__ . [ s + + @]

g . it oo m
Compatible Bparuhng Hnnm Dimension
- Ewllinl AC adapter n

Please check o ur

MTSD2001 Mis | DCEV1BA | US300618 5~40°C -20~ EIT‘C ik J1l$lihd£H:l.~f2'.irrur'n & EJ'EBI:g g for

& 2023 May Mechano Transformer Corporation All Rights Reserved,



Cable attached (2m)

Power supply|  Operating Storage Room Dimension
m temperature Humidity n

20~B0%RH Please check our
Adapter (US300618) DCEV 1.8A  5~40°C -20~60°C r— ﬁ'ﬂ'ﬂ44b¢25 Smm 'U"I'Dkg :v:::rptu:an

Operating Precautions

. The compatible size for DC Jack is ¢4mm. Please be careful of the plug diameter during the
preparation of the power supply.

‘ When turning OFF the power supply of the Piezo Assist Stage Controller (MTSD2001 or
MTSD2003), position adjustment may occur resulting in misalignment of the fine adjustment.

& 2023 May Mechano Transformer Corporation All Rights Reserved,



Thin Piezo Actuator/ Piezo Sensurﬁ

Macro Fiber Composite

[& 2021 August Mechana Transformer Corporation. All Rights Reserved. 46



Thin Piezo Actuator/ Piezo Sensor: Macro Fiber Composite

’ Flexible, durable, reliable and Demonstrated performance
’ Increased strain actuator efficieny and Damage-tolerant
’ Directional actuation, Readily embeddable and sensing

’ Conforms to surfaces and Enviromentally sealed package

._ Available as elongator {d33 mode) and contractor
(d31mode)

’ Available also in single crystal PMN-PT, PZN-PT

’ Different piezo ceramic materials available

The Macro Fiber Composite (MFC) is the leading low-profile actuator and sensor offering high perfor-
mance, flexibility and reliability in a cost- competitive device. The MFC was invented by NASA in 1999,
In 2002, Smart Material started commercializing this patented invention worldwide as its licensed ma-
nufacturer and distributor. Since then, the MFC has been continuously improved and customized to fit
customers’ specific needs and to meet the requirements for new applications.

The MFC consists of rectangular piezo ceramic rods sandwiched between layers of adhesive, electrod-
es, and polyimide film. The electrodes are attached to the film in an interdigitated pattern which tran-
sfers the applied voltage directly to and from the ribbon-shaped rods. This assembly enables in-plane

poling, actuation, and sensing in a sealed and durable, ready-to-use package.

The MFC can also be applied {(normally bonded) as a thin, surface-conformable sheet to various types
of structures, or embedded in a composite structure. If voltage is applied, it will bend or distort mate-
rials, counteract vibrations, or generate vibrations. If no voltage is applied it can work as a very sensiti-
ve strain gauge, sensing deformations, noise, and vibrations. The MFC is also an excellent device to
harvest energy from vibrations.

MFC P1 type (d33 effect), Elongator

IDE
Epr\l'.bw electrode

The P1 type MFCs, including the F1 and 51 types, utilize the d33 effect for actuation and will elongate
up to 1800ppm if operated at the maximum voltage rate of -500V to +1500V. The P1 type MFCs are
also very sensitive strain sensors.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MFC P1, F1 and S1 types (d33 effect), Elongator

active length m:tw! averall length overall width | Capacitance | free strain ﬁ""“"ﬁ Price (JPY)| Price (JPY)

M2503-P1 | 3 | 0.34

M2807-P1 [ 26 7 | 38 13 093 | 1035 | 62 ]

M2814-P1 28 “ | 38 20 1.40 1160 146 |

Ma00sP1 | 40 5 | 50 1 0.70 885 | 38 |

M4010-P1 40 10 | 50 16 1.87 1050 a0 | Please check our
M4312-P1 [ 43 12 ] 53 18 3.49 1050 | 94 ] homepage for the
M5628-P1 56 28 | 67 35 8.7 1350 340 |Price

M8503-P1 85 3 116 14 110 788 | 21 ]

M8&507-P1 85 7 101 13 1.76 1035 65

M8514-P1 85 14 101 20 5.81 1200 | 152

M8528-P1 85 28 103 35 1131 1350 | 454

M8557-P1 85 57 103 64 16.00 1350 ' 693

M14003-P1 140 3 160 10 2.51 1050 | 28

# prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the
price stated.

MFC Special types, S1

acive Iﬂnnth BANE | qverall length overall width |Cpacitance| free strain | biocking |Price (JPY)) Price WPY)

13.00 ‘ 1350 570calc. Please check our

homepage for the
85 5 I 112 75 1.45 1350 I 570calc. ] price

MB557-51 Actuatnr

warth fo-located Semmar r[

MB557-51 Actuato

s¥prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted fram the
price stated.

MFC F1 types, 45°fiber orientation

at:tl'm length| BCtive uuarall length overall width |Capacitance | free strain htur:Hng Price (JPY)) Price (JPY)

M8s28-F1 11.00 1350 | 364calc. | Please checkour
homepage for the
masstF | 85 57 ] 105 64 16.00 1350 | 710calc.| price

#tprices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the
price stated.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MFC P2 type and P3 type (d31 effect), Contractor

MO714-P2 7 14 16 16 1l -540 -57

M2807-P2 28 T 10 215 | -600 | -35

M2814-P2 28 14 37 18 43 -630 -76

M5628-P2 56 28 | 67 31 175 -740 -175 | Please check our
M8503-P2 85 3 | o4 7 15.5 -430 -11 | homepage for the
M8507-P2 85 7 | 100 10 63 -605 | -38 | price
M8514-P2 85 14 | 100 18 127 -630 -76

M8528-P2 85 28 103 31 258 740 | -180

M8557-P2 85 57 103 60 548 -750 | -385

M8585-P2 85 85 103 88 662 750 | -585

M17007-P2 170 7 185 11 126 -600 -37

excluding | including
I 0 LTy X
M2814-P3 28 14 | 37 18 52 -620 -95 Please check our
M5628-P3 56 28 | 66 N 130 -800 -240 | homepage for the
MB528-P3 85 | 28 | 1103 | 31 277 -800 | -240 | price

& 2023 May Mechano Transformer Corporation All Rights Reserved,



iezo Assist Motor
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Piezo Assist Motor (PAM3-6.5 and PAM6-13)

(1) Assist Motor is compact in size, and designed to have a high output force up to around 13N for PAM
3-6.5 and around 29N for PAMBG-13,

(2) The output displacement is 6.5mm for PAM3-6.5 and 13mm for PAMB-13. The high displacement
resolution is below 25nm™30nm while the travel velocity is above 1.5m/s.

(3) The Piezo Assist Motor is designed user friendly for industrial, scientific research applications.

(4) Applications include Microscope scanning, High resolution microscope, Biotechnology, Measurem-
ent technology, High speed throughput microscope, Mask/ Wafer positioning, Interferometer shape
measurement and Micromanipulation.

(5) Please use the designated Piezo Assist Motor Controller (PAMC-104) to drive the Piezo Assist Motor.
A software and cable (2m) is attached to Piezo Assist Motor.

SME connpctor Irsesrtia moment {rotating knob

— et ?\

Contact A

Rotating knob

~

\\ Contact B Eiro

Hoiing Actuntor
Rotor (screw shaft)
Soraw

. . . ) Fig. 2. Piezo assist motor rotation
Fig. 1. Piezo Assist Motor outer view . i )
mechanism & principal diagram

Piezo Assist motor rotates based on the inertial rotation mechanism inside the housing. This generates
thrust and displacement in the direction of the screw shaft. As shown in Fig 2, the inertial rotation me-
chanism principal diagram, the screw shaft work as a rotor. The screw shaft is connected to the mom-
ent of inertia (rotary knob, etc). The screw shaft is hold by the contactor with static friction force.
Therefore, no power consumption is needed to maintain the position. When the piezoelectric actuator
extends as shown in Fig.2, contacts A and B move at an opposite direction to each other.

An acceleration at contract A and B is created intentionally. The acceleration will take over the static
friction and generate a slippage between rotor and contract, The slippage resulted a rotational motion
of the screw shaft. As a result, the screw shaft is moved in a thrust direction.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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Specifications

Product Name

Minimum Movement (nm)
Maximum Load Capacity (N)
Maximum Drive Frequency (Hz)
Moving Speed (mm/min)
Mounting Part (mm)
Dimension (mm)
Operating Temperature
Storage Temperature
Ambient Humidity

Connector

Product Name
Lifespan
Weight (kg)

Price

PAM3-6.5
Below 30
Above 13
2000
15
Above 6.5(Maximum 9)
6 shank
41x21.6x8.2
0~40°C
0~40°C
10~80%RH (No condensation)

SMB connector

Above Ix10pulse
0.02

Please check our homepage for the price

PAMG6-13
Below 25
Above 29.4
2000
1.5
Above 13(Maximum18)
M9x0.5screw
61x31x15.1
0~40°C
0~40°C
10~80%RH (No condensation)

SMB connector

Above1x10pulse
0.05

Please check our homepage for the price

i prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 10% sales tax will be deducted from the

price stated.

& 2023 May Mechano Transformer Corporation All Rights Reserved,



Application

(Application example of PAMG-13) To be attached to Piezo Assist Stage | Table Size 40x40mm, Table
Size B0x60mm).

& Microscope scanning & Measurement technology @ Interferometer shape measurement
# High resolution microscope 4 High speed throughput microscope & Micromanipulation
& Biotechnology & Mask/Wafer positioning

Piezo Assist Motor Operation Example

Fig.1 and Fig.2 show the displacement vs characteristicsof the Piezo Assist Motor driven at 40 pulses
with drive frequencies of 1Hz and 5Hz. Fig.1 shows the data during forward rotation, and Fig.2 shows
data during reverse rotation.

@ At 1Hz, the displacement is stepped at 10 - 16nm/pulse, and the displacement is smooth at S5Hz,

€ The displacement for 40pulses is 480nm (average 12nm/pulse) in forward rotation for both 1Hz and 5Hz.
They are 520nm (average 13nm/pulse) in reverse rotation.

The operation example of PAMS-13 is shown below

Eigpdimrment Wi TimedPaddg. 13

Diiplacerrent VS Teme(Bibis 13

Figl. Displacement ws time characteristics during fon.van.:l Fig 5. D’usp1.1:p|-npni Vs :ifng characteristics during m'-».-'pﬁp.
rotation drive{PAM-13} rotation drive (PAM-13)

& Ultra-fine resolution in Nanometer

& Holds position even when power is not supplied

& Movable angle range is £3.5° (= +61mrad )

& 1.6 prad Ultra-precise adjustment by { Over 70,000 steps)

Precautions

& Set an appropriate load (more than 3N is recommended) to improve the follow ability of the actuator body.

Please note that the speed and minimum movement varies depending on individual differences and the feed direction of
¢ the actuator.

4 It is possible to attach this product to your specified manual stage. Please contact us and let us know accordingly.
We will try our best to meet your needs. However please be noted that depending on the specifications, additicnal
machining or modification may be required.

& Please use specified Piezo Assist Motor Controller (PAMC-104) for this product,

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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Piezo Assist Motor Controller

#iprices in the teble are tax included for Japen domestic customers. For overseas (non-Japan) customers, 1% sales tax will be deducted from the

price stated.

Product Name

Driving Frequency (Hz)
Switchable channel number
Interface

Number of Driving Axiz
Current consumption (8)
Dimension (mm) (excluding protrusions)
Power Supply Voltage (V)
Operating Temperature
Storage Temperatura
Ambient Humidity

Weight (kg)

Price

>e

rt ij:f'”"*“-_1

el
;fl. g _I:i]

PAMC-104
2

RS232C
4

200x162x50
DC24
0~40°C
0~40°C
10~80% RH(No condensation)
i

Please check our homepage for the price

L e ]

PAM-RC100
0~2000

RS232C

4
102x78x30
0~40°C
0~40°C
10~80 % RH(No condensation)
0.32

Please check our homepage for the price

@ Piezo Assist Motor Controller is a designated controller to drive Piezo Assist Motor.

This product can operate the Piezo Assist Motor remotely with PC through RS-232C.
€ By connecting the controller to PAM-RC100, the Piezo Assist Motor can be operated

Piezo Assist Motor Controller (PAMC-104)

manually.

€ Please only use the attached cable for driving the Piezo Assist Motor.

Precautions

€@ The power supply specification for this product is DC+24V2A.

@ Please do not connect to other products besides Piezo Assist Motor.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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PAMC 4-485

#i prices in the table are tax included for Japan domestic customers. For overseas (non-Japan) customers, 1% sales tax will be deducted from the

price stated.
Product Name PAMC 4-485
Driving Frequency (Hz) 4
Switchable channel number 1500
Interface RS485
Number of Driving Axis 4
Current consumption (4) DC24
Dimensian (mm) (excluding protrusions) 1
Power Supply Voltage (V) 200x162x50
Operating Temperature 0~40°C
Storage Temperature 0~40°C
Ambient Humidity 10~80%RH(No condensation)
Waight (kg) 1.2
Price Please check our homepage for the price

Piezo Assist Motor Controller (PAMC4-485)

’ Piezo Assist Motor Controller is a designated controller to drive Piezo Assist Motor.

’ PAMC-4-485 operate the Piezo Assist Motor remotely with PC through R5-232C. By connecting the
controller to PAM-RC100, the Piezo Assist Motor can be operated manually.

’ Please only use the attached cable for driving the Piezo Assist Motor.

Precautions

0 The power supply specification for this product is DC+24V2A.

‘ Please do not connect to other products besides Piezo Assist Motor.

& 2023 May Mechano Transformer Corporation All Rights Reserved, aa
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1-3 Dice & Fill Composites

Smart Material manufactures 1-3 composites using the commonly used Dice & Fill method.

1-3 Dice & Fill Composites specifications:

& Frequencies 500kHz to 12 MHz & Maximun dimensions 8cm by 8cm, larger and curved on request
& PZT Navy type |, 11, lll and IV € \Various epoxy and polyurethane interstitial materials available.
& Fill Factors 25% to 75% & Operational temperatures up to 135°C

& Single Crystal PMN-PT & Available with Gold, Copper-Tin electrodes

Smart Material manufactures 1-3 composites using the standard Dice
& Fill method, which is the current industry standard for frequencies
greater than 500kHz. 1-3 Dice & Fill piezo composites are prepared by
dicing a piezoceramic plate into an orthogonal array and cutting 80% -
90% of the plate thickness.

The pitch (distance between rods) must be very small, typically near
100pm at 5 MHz resonance frequency to avoid lateral modes and
grating lobes.

The kerfs or trenches are filled with epoxy or other polymer material.

After the interstitial material has cured the uncut side of the ceramic
is grinded down to the rod structure and the thickness is adjusted to
the desired resonance frequency.

This yields a regular pixel or rod distribution required for phased array
ultrasound transducers.

1-3 D&F Composite product specifications and selections

L L
S00kHz-1MHz 400-800um | 25%- 75% Max, 75 x 75
1MHz-2MHz 150-350um | 25%- 75% Max. 75 75
20 Hz-G6MHz2 55-200um 25% - 75% hax, 75 % 75

Resonance Frequencies 500kHZ up to 15MHz

&M Hz-8MHz 75-100pum 35% - B5% Max. 35x 35
SMHz-10MHz A40-75pm 5056 - B0% Max. 35% 35
10MHz-15MHz 15-35um | 50% - 60% Max. 35x% 35

Frequency Tolerances : + 10%typical  + 5% on request

& 2023 May Mechano Transformer Corporation All Rights Reserved,



25% to 75% 500kHz to 6Mk
Fill Factors s | e 6kHz to 8Mk
40% to 65% 8MHz to 10Mk
PZT Navy Type |, SP4 1200 - 1300 S00KHz to 8MHz
FET Mawvy Type II, 54 1850 - 2000 S00kHz to 10MHz
PZT Materlals sp i:;::a::y::; ilhu:irsu'f':;; PZT Navy Type I, PTZB ~ 1050 500kHz to BMHz
PZT Mawy Type VI, 5H 3200 - 6200 S00kHz to 10MHz
Single Crystal PMN-PT 4000 - 500 2MHz to 10MHz

Acoustic Impedance

8.5 MRayl to 26 MRayl

Typical Fill Factors

Acpustic Impedance MRayl

25% 8.5 MRayl
35w 12 MRayl

so% B 17 Ma;w s

65% 22 MRay
75y 25-26 MRayl

Available Electrodes

Cusn
{Copper with Tin flash layer)

Au
(Gold)

Acoustic

Typical Fill Factors

Cusn 500kHz

Electrode
Impedance MRayl thickness

to 8MHz ~1.5um

Au AMHz to 10MHz | ~0.8um
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25% to 75% 500kHz to 6Mk
o 35% to 65% BkHz to 8Mk
40% to 65% &MHz to 10ME

Mechanical Tolerances:
<6mm £ 0.1mm

<30mmz 0.2mm

>30mmt 0.3mm

Available Diameters

@ in mm @ ininch | @ inmm | @ ininch

3.18mm 0.125" 12.70mm 0.500"
Dittienslons Ma?c. 75mm by ?Smm, 5.12mm 0.202" 14.20mm 0.559"
various round diameters
5.18mm 0.204" 15.90mm 0.626"
5.68mm 0.224" 17.50mm 0.689"
6.00mm 0.236" 18.00mm 0.709"
6.50mm 0.256" 15.05mm 0.750"
8.20mm 0.323" 20.00mm | 0.787"
9.00mm 0.354" 24,00mm 0.945"
9.50mm 0.374" 25.40mm 1"
10.00mm 0.394" 30.00mm 1181"
10.20mm 0.402" 35.00mm 1378"
12,00mm 0472" 37.7mm 1.48"
Coupling Coefficient kt 0.61 to 0.68 for standard PZT materials, > 0.75 for single Crystal

Operational Temperatures

Typical 95°C, 135°C on request

Interstitial Materials

Various Epoxy systems
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Typical Ultrasound Applications for 1-3 D&F Composites

« MNDT,Non-Destructive Testing

« Medical Ultrasound
« Flow Control and Measurement
« Flow Control and Measurement

Compared with the Arrange & Fill production method for our 1-3 random and regular fiber composites, the Dice & Fill met-
hod is generally more expensive than similar 1-3 fiber composites due to additional production steps and scalahility for vol-
ume guantities.

Smart Material typically manufactures Dice & Fill standard composites for frequencies between 500kHz and 15MHz with
maximum sizes of 75mm by 75mm.

Available fill factors range from 25% up to 75% and available PZT materials, for example Navy Type |, Type |l {standard),
Type lll and Type VI (standard). Single crystal materials, i.e. PMN-PT are also available on request.

Smart Material offers various standard epoxy and polyurethane systems as the interstitial material, often called filler.
The available filler materials allow for operational temperatures between 95°C and 135°C.

Smart Material's machining equipment and capacities also allow the manufacturing of curved 1-3 Dice & Fill piezo compos-
ites as well as complex array structures and interconnects.

€ 2023 May Mechane Transformer Corporation All Rights Reserved.,
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I-3 Random Fiber Composites
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1-3 Random Fiber Composites

Smart Material manufactures 1-3 composites using piezo ceramic fibres as active rods, randomly distr-
ibuted over the composite active area. 1-3 fiber composites are prepared by epoxy infiltration of fiber

bundles and bundles and dicing of the cube-shaped blocks perpendicular to the direction of the fibers.
This patented method is also called Arrange & Fill. A random distribution of the fibers allows for excell-
ent suppression of lateral frequency modes.

1-3 Random Fiber Composites specifications:

& Frequencies 500kHz to 12 MHz & Maximun dimensions 8cm by 8cm, larger and curved on request
& PZT Navy type |, I, 1l and IV € \Various epoxy and polyurethane interstitial materials available.
@ Fill Factors 25% to 75% & Operational temperatures up to 135°C

€ Single Crystal PMN-PT & Available with Gold, Copper-Tin electrodes

1-3 Random Fiber A & F Composites specifications

Smart Material manufactures 1-3 composites using piezo ceramic fibers as active rods. PZT fiber compo-
sites are a cost-effective alternative compared to the Dice & Fill method. 1-3 fiber piezo composites are
prepared by epoxy infiltration of fiber bundles and dicing of the cube-shaped blocks perpendicular to the
direction of the fibers. This patented method is also called Arrange & Fill.

Smart Material manufactures 1-3 composites using piezo ceramic fibers as active rods. PZT fiber
composites are a cost-effective alternative compared to the Dice & Fill method. 1-3 fiber piezo
composites are prepared by epoxy infiltration of fiber bundles and dicing of the cube-shaped
blocks perpendicular to the direction of the fibers. This patented method is also called Arrange !
& Fill. Using piezo ceramic fibers with 105pm, 250pum and 800pm diameters will yield fill factors " e -
of approx. 35%, 65% and 280% in a random distributed cross-section. o -

The random fiber composite material shows superior properties for ultrasound transduction, which is due to reduced acou-
stic impedance and high coupling factor. Additionally, 1-3 fiber composites with random element distribution yield an incr-
eased spurious mode suppression due to the random spacing.

1-3 Random Fiber Composite product specifications and selections

| | et | it | e e

105um, 250pm, -

80kHz - 1MHz 35%,65% 80%]  Max. 100 x 100
B00pm

Resonance Frequencies 80kHZ up to 8MHz
1M Hz-5MHz 105pm, 250pm;  35% - 65% Max. 100 x 100

5MHz - BMHz 105pm 35% Max. 100 x 10

Frequency Tolerances ;: + 10% typical  + 5% on request
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Fiber Diameter

i L F
Fill Factor (Pixel) regquency
35% 105pm 20kHz to 8MHz
ill Fact 35%, 65%, 80% I
LR 65% 250um 80kHz to 5MHz
80% 800pm B0kHz to 1MHz
PZT Material Di-electric constant Frequency
PZT Materials PZT Navy Type
PZT Nawy Type II, 54 1850 800kHz to 100MHz
Typical Fill Factors Acoustic Impedance MRay!
35% 12 MRayl
Fill Factors 12 MRayl to 27 MRayl —
65% 22 MRayl
80% 27 MRayl
(Copper with Tin flash layer)
Available Electrodes Cusn 80kHz to 1MHz
Au
(Geld) CuSn, Au 1MHz to 8MHz

Coupling Coefficient kt

2023 May Mechano Transformer Corporation All Rights Reserved,

0.61 to 0.68, fiber diameter -
max. frequency aspect ratio
rules apply

: - Max. Frequency
Fiber Diameter for the best kt

105pum 8MHz
250pm dMHz
B00pm 1MHz
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Maximum Dimensions Frequency
100mm by 100mm 80kHz to 5MHz
65mm by 65mm 5MHz to 8MHz
Mechanical Tolerances:
<6mm £ 0.1mm
<6mm £ 0.2mm
>30mm £ 0.3mm
Available Diameters Available Available
mm Diameters inch | Diameters mm
3.18mm 0.125" 12.70mm
5.12mm 0.202" 14.20mm
5.18mm 0.204" 15.90mm
y Max. 75mm by 75mm, B
Dimensions ifiotis tokind dlanietars 5.68mm 0.224 17.50mm
&.00mm 0.238" 18.00mm
6.50mm 0.256" 19.05mm
8.20mm 0.323" 20.00mm
9.00mm 0.354" 24.00mm
9.50mm 0.374" 25.40mm
10.00mm 0.394" 30.00mm
10.20mm 0.402" 35.00mm
12.00mm 0.472" 37.7mm
Operational Temperatures Typical 95°C, 135°C on request
Interstitial Materials Various Epoxy systems
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Typical Ultrasound Applications for 1-3 Random Fiber Composites

« NDT, Non- Destructive Testing
« SONAR, single element transducer
« Air Ultrasound Transducer

« Flow Control and Measurement

Due to the Arrange & Fill production method the raw 1-3 fiber composite material are typically blocks of up to 10cm length
and the lateral dimensions of the targeted element.

The A&F method also allows to machine 1-3 composites into various shapes and forms, in addition to slicing elements with
the desired resonance frequency of the raw fiber block.

= Planc-Concave This includes precise concave or convex contours for superior broadband
f{' T\ ultrasound receiver applications. The Arrange & Fill production method is easily scalable

for volume guantities which also allows for short lead time, a major advantage over the
commonly used Dice & Fill method.

al material for its random fiber composites, often called filler.

= Smart Material offers various standard Epoxy and Polyurethane systems as the interstiti-
TP Q

The different, available filler materials allow for operational temperatures between 95°C
and 135°C.

€ 2023 May Mechane Transformer Corporation All Rights Reserved.,
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I-3 Reqular Fiber Composites
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1-3 Regular Fiber Composites

Smart Material manufactures 1-3 composites using piezo ceramic fibers as active rods. 1-3 fiber piezo
composites are prepared by epoxy infiltration of fibers. This patented method is also called Arrange & Fill.
Regular fiber distribution is achieved by arranging the fibers with fixed spacing.

1-3 Regular Fiber A & F Composites specifications:

& Frequencies 80kHz to 1MHz € Maximun dimensions 10cm by 10cm, larger on request
€ PIT Navy type I 4 Various epoxy and polyurethane interstitial materials available.
& Fill Factors 15% to 48% 4@ Operational temperatures up to 135°C

& Available with Gold, Copper-Tin and Silver electrodes

1-3 Regular Fiber Composites specifications

Smart Material manufactures 1-3 composites using piezo ceramic fibers as active rods, PZT fiber composites
are a cost-effective alternative compared to the Dice & Fill method. 1-3 fiber piezo composites are prepared
by epoxy infiltration of fiber bundles and dicing of the cube-shaped blocks perpendicular to the direction of
the fibers. This method is also called Arrange & Fill.

Regular pixel distribution is achieved by arranging ceramic fibers with 800um diameter with a constant pitch. This yields fill
factors of approx. 15% to a maximum of 48%.

The 1-3 fiber regular composite material was especially designed for SONAR and other underwater ultrasound applications.
A modified vacuum deposition method allows for a low impedance copper-flash tin layer with a typical thickness of 2.5um for
high durability and improved solderability.

1-3 Regular Fiber Composite product specifications and selections

BOkHz - 1MHz BOOWm Max. 100 = 100
Resonance Frequencies 80kHZ up to 1MHz

B0kHz-1MHz BOm 255 Max. 100 x 100
BOkHz - 1IMHz BOOwm 35% Max. 100 x 100

Frequency Tolerances :  + 10% typical £ 5% on request

15% B0kHz - 1MHz

Fill Factors 15% up to 48% 7585 B0kHz-1MHz

159 BOkHz - 1MHz

other 80kHz - 1IMHz
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PZT Material

PZT Nawvy Type |l

PZT Material

PLT Nawy Type Il, 5A

Di-electric
Caonstant

Frequency

1850 80kHz to 10MHz

Acoustic Impedance

5 MRayl to 16 MRayl

Typical Fill Factors Acoustic Impedance MRayl

15% 5.1 MRayl
25% 8.5 MRayl
48% 16 MRayl

Dimensions

Max. 100mm by 100mm,
various round diameters

Maximum Dimension

100mm by 100mm

Mechanical Tolerances:
< Bmm £ 0.1mm

Frequency

80kHz to 1MHz

< 30mm £ 0.2mm
> 30mrm + 0.3mm
Diametese | Diamators:| | Aatabls Bmrators | Dlorieters
mm inch mm mim
3.18mm 0.125" 12.70mm 0.500"
5.12mm 0.202" 14.20mm 0.553"
5.18mm 0.204" 15.90mm 0.626"
5.68mm 0.224" 17.50mm 0.589"
6.00mm 0.236" 18.00mm 0.709"
6.50mm 0.256" 19.05mm 0.750"
8.20mm 0.323" 20.00mm 787"
9.00mm 0.354" 24.00mm 0.945"
9.50mm 0.374" 25.40mm 1
10.00mm . 0.394" 30.00mm . 1.18:1"
IU.EU.mm ) 0.402" 35.00rmm 1.378"
12.00mm 0472" 37.7mm 1.48"
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Coupling Coefficient kt 0.61to 0.68

Operational Temperatures Typical 95°C, 135°C on request

Interstitial Materials Various Epoxy systems

Typical Ultrasound Applications for 1-3 Regular Fiber Composites

« SOMAR, array transducer
= SONAR, single element transducer

« General Underwater Ultrasound Applications

« Air Ultrasound Transducers

Due to the Arrange & Fill production method the raw 1-3 fiber composite material are typical blocks of up to 10cm length
and the lateral dimensions of the targeted element. It also allows to machine 1-3 composites into various shapes and forms,
in addition to slicing elements with the desired esonance frequency of the raw fiber block.

This includes precise concave or convex contours for superior broadband ultrasound rece-
iver applications. The Arrange & Fill production method is easily scalable for volume quan-
tities which also allows for short lead time - a major advantage over the commonly used
Dice & Fill methods, especially for low frequency applications.

Smart Material offers various standard Epoxy and Polyurethane systems as the interstitial
material for its random fiber composites, often called filler.

The different, available filler materials allow for operational temperatures between 95°C
! and 135°C.

€ 2023 May Mechane Transformer Corporation All Rights Reserved.,
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Partnerships with Mechano Transformer Corporation

Mechano Tansformer Corporation (MTC) always explore new directions in collaboration with our partners in various fields.
MTC provides a wide range of knowledge and knowhow from actuators, positioning stage designs and prototyping to mass
production. Hundreds of MTC's ecosystem partners come together to help our customers to get their products to go to

market faster.

OEM * ODM

MTC provides OEM and ODM services. Depending on
the conditions, it is also possible to directly license
MTC patents.

Mass Production Service

MTC provides a consistent one-stop service from

concept and development to supply of mass-produced
products.

& 2023 May Mechano Transformer Corporation All Rights Reserved,

System Integration

MTC performs system integration of products that

meets customer specifications and realize faster
market introduction.

Software * Hardware

MTC is also experienced in software and hardware
and can reduce the time and effort to bring you
to market.




TECANOLOGY
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What is MechaTrans®?

Piezoelectric device generates a required displacement with low voltage. The electrical energy can be converted to mechani-
cal energy at 60% of the conversion efficiency rate. For example, a piezoelectric device of 10mm = 10mm cross section size
produces 3,500N(357kef). However, as the displacement to be generated ranges from a few pm up to 40um, the application
fields should be limited due to the very small displacement. In order to overcome the disadvantage, Mechano Transformer
Corporation has developed the displacement enlargement mechanism by using an unique lever principle.

The enlarged displacement achieves one hundred times of the piezoelectric device itself. The displacement enlargement
mechanism is a kind of a passive structure and no additional energy is required. As the mechanism is similar principle to a
transformer which is used in electric circuits, it was called mechanical transformer but has been abbreviated to MechaTrans®
later on and registered as a trademark in Japan.

MechaTrans® was originally named only for the displacement enlargement mechanism but currently it is used as the
actuator with a piezoelectric device.

Features of MechaTrans®

The conversion efficiency rate of MechaTrans™ from the MechaTrans® is capable of high-speed operation compared
electrical energy to the mechanical energy should be 25%, iﬂ. to the usual actuators such as electromagnetic type,
including the displacement enlargement mechanism. i : The resonance frequency which means the drive limitation
Moreover, the current to retain a certain displacement is ‘ L is explained at the paragraph 3 of the technical notes,
wveery small,
i J A J

MechaTrans® is easy to use because the displacement is

= : . : * proporticnal to the supply voltage, IF it is required to
MechaTrans® is compact, especially in the thickness *d
; ; control the displacement more precisely, aside from the
dimensions, compared to electromagnetic types of ‘. . ﬁ ]
’ . hysteresis to be appeared by the input direction of the [ 1]
actuators with the same displacerment and/or force, q
* supply voltage, it is recommended to add a displacement &

semsor to the system. More details about this are explained

at "Operating precautions for Mecha Trans™"

It is said that "actuator” is a general term for a motion mechanism.Our MechaTrans®
is also a kind of an actuator which is applicable to industrial fields, medical, automo-
tive, consumer products, aircraft, erospace, agriculture and so on.

MechaTrans® is available for not only straight motion, but also rotary motion.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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MechaTrans®

1. Displacement and force to be generated
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g
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The relation between the displacement and the force to be generated is shown in Fig.1.

The displacement £s at the mechanical output point of MechaTrans® is obtained when 100 [V] of the recommended voltage
is supplied onte MechaTrans® without any external load, namely free condition. The force Fs is generated when 100 [V] is
supplied and the output point is fixed.

The gradient of the line Ks=Fs /s is represented as the rigidity of MechaTrans® whereas the area of the triangle 0-Es -£s indi-
cates the energy Es to be produced by MechaTrans® itself.

2. Characteristics under static conditions
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The displacement of MechaTrans® to be generated is shown in Fig.2 when it is used under a static loading condition such as
spring constant.If the load rigidity Kx to MechaTrans® is equal to the rigidity of Mechatrans® Ks, the displacement of
MechaTrans® should be half of the free condition.

If Kx is larger than Ks, the displacement should be less than half of the free condition, and if Kx is smaller than Ks, the displa-
cement should be more than the half. The energy of the loading side given by MechaTrans® should be maximized when Kx is
equal to Ks and it is a quarter of the total energy of MechaTrans® itself shown as Fig.1.

3. Performance under a dynamic loading force

& A mechanical resonance system is made up of both a loading mass M and rigidity of MechaTrans®.
f = # 1-'% 1] The rescnance frequency can be calculated from the following equation.
Here the enits are, Mz, K Nom, Mikg. |0 this case, the M is very important to the resonance frequency of MechaTrans® itself and the M
consists of both the mass at the output point of MechaTrans® and the mass of the loading side. When a step voltage is supp-

lied to MechaTrans®, the maximum kinetic energy to be given to M

On the transient phenomeneon should be equal to the own energy of the piezoelectric device. That means the energy differe-
nce between dynamic conditions and static conditions is not so small. When MechaTrans® is used under dynamic conditions,
it is required to receive our technical consultation because MechaTrans® may be damaged in the worst case unless appropr-
iate treatments are given to MechaTrans®, Please refer to "Operating precautions for MechaTrans®>4)Do not superimpose
DC voltage instantaneously".

& 2023 May Mechano Transformer Corporation All Rights Reserved,

73



Operating precautions for MechaTrans®

Recommended product storage temperature and humidity

1. Please store MechaTrans® in the following environment:
Temperature: -5°C~~+40°C  Humidity: below 40%RH

2. Using MechaTrans® in a high humidity environment (relative humidity of above70%) with constant voltage applied will
cause migration in the internal electrode of the piezoelectric actuator and may deteriorate the insulation resistance.

3. The operating temperature range is -20°C~-85"C. For any application, please consider the temperature increase of the
piezoelectric actuator itself.

Regarding the handling of MechaTrans®

4. Be careful of the following points to avoid the happening of pulling force on the piezoelectric actuator of MechaTrans®
[1]When connecting MechaTrans® to other mechanisms, do not mount the MechaTrans® in the same direction as the displ-

acement direction,
[2]Do not apply excessive force, such as pushing, pulling or twisting the tip of the displacement part of the MechaTrans®.

L
Displacement tip M j

Example 1: MechaTrans® MTA series Example 2: MechaTrans® MTDD series Example 3: MechaTrans® MTPTK series

For MechaTrans® MTPTK series, in order to prevent twisting of the MechaTrans® caused by the screw tightening force,
please be sure to fix the actuator upper part as shown in the photo below.

* The built-in piezoelectric actuator in MechaTrans® is made of ceramic material. Ceramic materials are weak in the pulling
direction and may break if pulled with a strong force.

MechaTrans® converts the displacement and force generated by the piezoelectric actuator into a large displacement and
force using an enlargement mechanism. Conversely, the force applied to the displacement tip is transmitted as a large force
to the piezoelectric actuator, and if that force pulls the piezoelectric actuater, the same will be destroyed. The direction of
the force pulling the piezoelectric actuator is opposite to the direction of displacement of the MechaTrans®. Please beware
not to apply same direction force.

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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5.The length of the screws used when installing the MechaTrans® should be as shown in the picture below.
If the screw is too long, the tip of the screw and the piezoelectric actuator may contact each other and damage the piezo-
electric actuator. The piezoelectric actuator may be destroyed due to the scratch.
* MTDD series = MTD series - MTKK series = MTK series
Scraw tip >< Piezoelectric actuator

6. When attaching the mounting part of the MechaTrans® as shown below to any mounting base, fasten it with a jig or tool
so that the mounting part does not rotate. Similarly, when mounting a part to be loaded or moved to the output part of
the MechaTrans®, fasten it with a jig or tool so that the output part does not rotate. Otherwise, the rotating moment
while tightening the screw may damage the MechaTrans®.

* MTDD series  * MTD series * MTKK series * MTK series

Output part

Mounting part

Voltage application

7. Use the mechanical transformer within the rated voltage described below. If a voltage exceeding the rated voltage is app-
lied to the MechaTrans®, the piezoelectric actuator in the MechaTrans® may be damaged and is not covered by our warr-
anty. Rated Voltage . -20V~150V

8. When driving the MechaTrans®, a high voltage is applied between the electrodes of the piezoelectric actuator. Be careful
not to create electrical shorts between the electrodes due to contact of electric wires, liquid, or conductive substances
contacting with the piezoelectric actuator electrodes.

= Electrode

Examphe 1: MechaTrans® MTA series Example 2: MechaTrans® MTOD series
5. When applying a large voltage momentarily to the MechaTrans® (e.g. applying a DC voltage directly to the MechaTrans®
using a switch, etc.), please take note of the following points.
[1] Connect a resistor between the voltage supply side and the MechaTrans®
[2] To prevent mechanical damage to the piezoelectric actuator, limit the inrush current, especially when driven by a

rectangular wave.,

[3] If DC voltage is directly supplied to MechaTrans® by using a switch and unless any resister is added onto MechaTrans®
in series, the maximum displacement may be twice, compared to the displacement under static conditions, and then
MechaTrans® may be damaged. In that case, it is recommended to add a suitable resister onto MechaTrans®, to increa-

se DC voltage gradually, or to control the voltage less than 80V,

€ 2023 May Mechane Transformer Corporation All Rights Reserved.,
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10. Avoid reversed polarity usage of the MechaTrans® lead wire. The polarity of the lead wire of the MechaTrans® is Red for+
polarity White (or Black) for -polarity.

* Depending on the model, if the polarity cannot be distinguished by lead wire color, the longer lead wire is the positive
pole. (Example: MTDDO3550F3, MTDO3550F3 etc.)

Diagram MechaTrans® Lead wire polarity

#When the lead wire polarity is reversed and voltage is applied, the generated displacement will be negative up to about
-20V, but any higher voltage will return the displacement to the positive side. This is caused by the polarization inversion

that occurred inside the piezoelectric actuator, and the MechaTrans® may break if continuously being applied with invers-
ed polarization. Please use single voltage polarity.

Characteristics of MechaTrans®

11. Please refer to Diagram 8 below regarding the hysteresis between applied voltage and generated displacement of Mecha
Trans®, With the same applied voltage, there is a slight difference between the generated displacement of the Mecha
Trans® when the voltage rises and when the voltage drops. This is the general characteristic of the piezoelectric actuator

in MechaTrans® and is unavoidable. If it is necessary to control the absolute value of the displacement, the usage of dis-
placement sensor together with MechaTrans® is compulsory.

Diagram 8 MTAQ25200F2

I‘u o JulwisaE e

Vedtage [V]

Dhagram  Hysteresis curve of Piezo Actuator

12. The initial position of the MechaTrans® displacement tip changes as the ambient temperature changes. For example, in
the following model, when the ambient temperature rises, the initial position direction change is as shown below.

Measurements may be carried out to overcome this phenomenon. Please feel free to contact us if there are any doubts
concerning this.

= _____.-/;,b Displacement tip

f, ,_.-f‘“’-- :> Displacement direction

4 when vollage is applied

LU ‘ ST ¥ @ Displacement direction when

—— ambient temperature rises
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Others
13. Please do not disassemble the MechaTrans® We are not responsible of repairing any disassembled MechaTrans®,

14. When the MechaTrans® is not used, keep it in a storage environment (eg desiccator) with a humidity of 40% or less: If a
voltage is applied to a piezoelectric actuator that contains moisture, migration may occur, and the actuator may be
damaged. Besides that, please make sure to short-circuit the electrodes of the piezoelectric actuator in MechaTrans®
during storage in order to avoid accumulation of electric charge in the piezoelectric actuator when it is not in use.

15. With the prerequisite of proper storage and regular usage, we guarantee the performance of MechaTrans® for 1 year or
10 million times from the date of purchase Please contact us if you need further guarantee. Our record for certain models
cleared 15 billion times of usage.
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Fast tip/ tilt steering stage
MTS52AZ23HbmiG000
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Fast tip/ tilt steering stage MTS2A23H6mM{6000

We build Compact fast tip/tilt steering stage for laser satellite communication.

Speaking of satellite communication, it used to be an era of radio wave
communication, but in recent years, laser communication methods
have been proposed and verified in various places.

Conventional radio communication {microwaves) has a conspicuous
problem of frequency band depletion. With optical communication in
satellite, the communication speed increases by a great difference. In
addition, there are no concerns about interference or eavesdropping
as communication is performed with a focused laser.

We will do our best to realize and popularize this dream technology,

optical communication. We have over 20 years of experience in driving piezoelectric actuators and can consistently design,
manufacture and sell piezoelectric actuators in house,

This time, we are launching a compact steering mirror that can accurately control the angle of the mirror at high speed,
contributing to the spread of satellite communications.

Specifications for MTS2A23H6mf6000

Detailed specifications are as follows.

Active axes Unit Tolerance

Motion and positioning Ox, By

Integrated sensor

Tip/Tilt angle, closed loop(Static motion at 0~150V) SGS
Resolution 6.5 mrad
Mechanical properties Below 1.0 prad

Resonant frequency @ without load

Resonant frequency @ Max load 5 & above kHz

Drive properties 4 & above kHz

& 2023 May Mechano Transformer Corporation All Rights Reserved,
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Max driving voltage 150 v Typ.
Max load 0.2 g Typ.
Miscellanecus

Operating temperature -40 ~ 80 "G

Material platform Aluminum

Height 23.0 mm Typ.
Mass 50 9 Typ.
Diameter 300 mm Typ.

=Mechanical interfaces Tolence

>0ptical interfaces

>Electrical interfaces
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