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Alignment Stage Mod“le Tylle strives to be a leader in Technology. Our primary

source for development is listening to the customer wants and
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needs. Our performance and work separate us from others

by utilizing our creative thinking and original technologies.

is constantly developing and implementing new and
722301882 advanced technologies in pursuit of excellent motion perfor-

mance and service for your cost savings.




11< 0O Alignment Stage Module Type SA‘ oo M

IXCO Alignment Stage SA:--M is an XY6 stage structured in a single layer with
the extremely low section height where multiple units of Alignment Module AM,
which has an angle adjustment mechanism, are arranged on a same plane.

In addition to the outer dimension of stage 420 mm X 420 mm and 800 mm X
800 mm, where a large diameter hollow is incorporated, the stage of 250 mm
X 250 mm has been lined up for small size applications, totaling the number
of the SA---M series to three. The SA---M series is best suited for an alignment
mechanism of production and inspection equipment for semiconductors and
flat panel displays.

Alignment Stage Module Type SA---M

Small cross-section and large-sized alignment stage High accuracy, high rigidity and high reliability

A single layer, low cross-section height and large-sized stage The SA--M series has high reliability due to combination with
has been realized by integrating Alignment Module AM with the Alignment Module AM, of which accuracy and rigidity are high.

stage and base made of aluminum alloy.
A far larger-sized stage may be fabricated;
consult X0 if required.

Hollow structure
A large-bored hollow structure is incorpo-
rated for the stage and base, allowing
measurement of transmitted light, electric
wiring for machines or devices, etc.

SA250M has cnme”to |
market with mere 65 mm

of the cross-section height!!

A wide variety of movements realized Specification of four-shaft driving added

In addition to the linear motion in the X and Y directions, an The four-shaft driving spec
alignment motion around an arbitrarily located center is possible, alignment accuracy comps

of movements.
which has been evolving toward a large size.

Consult IO for details of the four-shaft driving stage controller.

ion, which offers enhanced
d with three-shaft driving, has
resulting in high degree of freedom in motion and a wide variety been set as standard, providing best suitability for an alignment
mechanism of production equipment for flat panel displays,

Alignment Module AM

Alignment Module AM with the angle adjustment function

The AM series is a positioning module developed for the alignment
stage by combining high rigidity type Crossed Roller Bearings
and Linear Way on LIK[D Precision Positioning Table TU as a
base. The AM series is standardized for specifications in two
types: with a ball screw and motor for a driving mechanism and
without a ball screw for a driven mechanism.

The customer may purchase Alignment Module AM as a single
unit and freely construct an alignment stage.

Motor Linear Way
Motor bracket

Crossed Roller Bearings

No adjustment required

The tolerance of the height dimension is precisely controlled
within £10 pm.

The customer needs not adjust the height of each alignment
module during construction of the alignment stage.

Small-sized Alignment Module

AM25 added to the lineup

Ball screw

Alignment Module AM realizes a variety of
configurations for the alignment stage.

The type AM25 for small size applications
with the height of 47 mm and width of 86
mm has been added to the lineup of the
alignment module, expanding the variation
in size to four up to the type AM86.

Track rail

Structure of Alignment Module AM
(Specification with a ball screw and motor)

Freely combination

types of stages and bases.

s o f

| ——

Realizes free designing of an alignment stage
in accordance with application!

An alignment stage can freely be designed according to applica-
tion by selectively combining Alignment Module AM with various

Accommodated for large-sized alignment stages
of 2000 mm class!

1N=0.102kgf=0.2248Ibs.
Tmm=0.03937inch
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Principle of operation

Reference position X motion Y motion

XY motion Center reference angle compensation Arbitrary position reference angle compensation

Variation A

Alignment Module AM

Size

Shape Type Stroke (mm) Repeatability (mm)
WXLXH (mm)
AM25 86X130x47 30 +0.002
AM40 120X180X78 30 +0.002
AMBO 220X290x110 90 +0.002
ANMB6 350X390%148 120 +0.002
Size Max. range of movement Repeatability
W ) a1t
SA250M 250X250X65 +15 +10 +0.002 +6
SA420M 500%x500%120 +15 +5 +0.002 +3
SA800M 900X900x170 +45 +8 +0.002 +1.5

Identification Number o

-
Example of identification number for Alignment Stage Module Type SA:--M

SA420 M4 A / Y027 G 4

i TT

@ Type

SA--M : Alignment stage module type

250 : Outer dimension of the stage [1 250 mm
420 : Outer dimension of the stage [[] 420 mm
800 : Quter dimension of the stage [] 800 mm

(@ Specification of the drive shaft

3 : Two-shaft driving for X-axis; one-shaft driving for Y-axis
4 : Two-shaft driving for X-axis; two-shaft driving for Y-axis

@ With or without motor

A With motor

(® Motor type

For applicable motors, see Page 8.

® Type of the ball screw

G : Ground ball screw

@ Ball screw lead

4 : Lead of 4 mm (applicable for SA250M and SA420M)

5 Lead of 5 mm (applicable for SABOOM)

A )

Example of identification number for Alignment Module AM

AM 40-30 A / Y027 G

AM : Alignment module

25- 30 : Width of 25 mm; stroke length of 30 mm; height of 47 mm
40- 30 : Width of 40 mm; stroke length of 30 mm; height of 78 mm
60- 90 : Width of B0 mm; stroke length of 90 mm; height of 110 mm
86-120 : Width of 86 mm:; stroke length of 120 mm; height of 148 mm

(® With / or without motor

No symbol : Without motor A : With motor

(@ Motor type

For applicable motors, see Page 8.

If Without motor (no symbol) is specified for Item 3 With or without motor :

- If @ motor code is selected, the motor is delivered together with a motor
attachment and coupling.

- For no symbol, the motor is delivered without a motor attachment nor
coupling.

® Type of the ball screw

G : Ground ball screw N : No ball screw

® Ball screw lead

4 : Lead of 4 mm (applicable for AM25 and AM40)
5 : Lead of 5 mm (applicable for AMB0 and AM86)

(@ Wiring direction of the motor sensor leads

A : Located left, viewing from the motor
B : Located right, viewing from the motor

Only B is applicable for AM25.
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Characteristics Sensor Specifications

Table 1.1 Accuracy of the SA:--M series Table 5.1 Specifications of sensor Table 5.2 Specifications of connector
Max. range of movement Repeatability Sensor type Proximately sensor Connectors
Type and size XY motion (") Angle compensation motion (*) XY motion (') Angle compensation motion (*) Power voltage | 12t0 24 VDC +10% Pin. Signal (Tyco Electronics AMP K.K.)
mm Degree mm sec No name
Power supply = . L
SA250M +15 +10 +6 voltage 10 mA or less Sensor side Opposite side
SA420M +15 + 5 +0.002 +3
T T T Open corrector 1 — c i )
: SA?OOM . 45 _= 8 *1.5 . t - Max. switching current : 100 mA P Pre-origin ap housing Plug housing
Note (")  Indicates a value when the stage is located at the reference position. urrent - Applied voltage  : 30 VDC or less 172160-1 172168-1
(®) Indicates a value when the stage is located at the reference position and the rotation center at the stage center. consumption . . - 3 CW limit
* Residual voltage  : Lessthan 1.0V at 100 mA of switching curent
Table 1.2 Accuracy of the AM series unit  mm Less than 0.4 V at 16 mA 4 COW limit Connector Connector
Position Parallell 5 Power input
Type and size Stroke length | Track rail length Repeatability osttioning | rarajelism Backlash Output operation | When approaching : OFF 6 GND 1703651 1703631
accuracy in operation B —— -
Operation indicator | LED (Orange) (turned off at detection) ) _
AM25 30 130 Remark : Prepare applicable connector
AM40 30 180 4
+0.002 0.020 0.008 0.003 N © Vee
AM60 90 290
AM86 120 390 Circuit diagram Main o ouT
Note () Not applicable for the specification without a ball screw circuit K %
Table 1.3 Height dimension of the AM series unit mm ‘ © GND
Tvoe and size Module height Tolerance of the
yp dimension height dimension
AM25 47
AM40 78 4001
AM60 110 +0.010 Table 6 Sensor timing chart
AMB86 148
Remark : Indicates a value from the mounting surface to the center of the module upper
surface when the upper and lower axes bisect at right angle and the linear mo- .
tion rolling guides of each shaft is located at the middle of its stroke. @L
; . 1
Table2 M. d
able aximum spee ﬂM‘ 551 I =
. Lead Motor revolution Max. speed ® e @
Type and size ) T
mm r/min mm/sec
| i g '[_?J ””””””” ol kbt
SA250M
4 200 B A
SA420M 3000
SAS00M 5 250 Origin (C-phase of the encoder) I JoN[ 1 10
AM25 , 200 Pre-origin sensor c D OFF
— D
AM40 CCW Ilrlmt sensor | o
AMGO 3000 CW limit sensor  gger)  Stroke length \ | (E)
5 250 Mechanical stopper (F) ‘
AMB6 L o
unit - mm
Table 3 Allowable load Table 4 Table inertia and starting torque D A B ¢ b E r
- : : : SA250M - 4 2 15 8 46
Type and size Allowable load N Tvoe and size Table inertia J- Starting torque 7o :
SA420M 470() SA250M 0.102 0.02() SA800M -0 5 3 45 16 17
SA800M 680(") SA420M 0.48 0.07(") AM25 90 4 2 15 8 46
AM25 100(*) SA800M 3.50 0.12(" AM40 90 4 2 15 8 48
AM40 500(*) AM25 0.028 0.02 AM60 133 5 3 45 16 117
AM60 790() AM40 0.08 0.07 AMS6 155 5 3 60 8 136
AM86 3040() AM60 0.59 0.12 Note (') The origin point coincides with the stroke center.
Note (") Indicates a load applicable to the stage at the ar- AMS86 4.97 0.17

bitrary location.

(®) Indicates a load applicable to a unit of the mod-
ule. Calculate a load to a unit of the module by
using the loading location when constructing a
stage.

Note (") Indicates a value for reference.

1TN=0.102kgf=0.2248Ibs.
1Tmm=0.03937inch 8
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System Gonfiguration

L3C[D program controller

®

CTN480G

Motor * Driver

@

System configuration

‘ Precision Positioning Table

@

Motor Specifications

LIL(]

Table 9 Motor applications

Type and size

Applicable motors
(AC servomotor * Without brake)

Allgnénpfqt“:tage Allgnm%\tﬂmodule NS Rl Model
AL6 SGMM-A2C312
SA250M AM25 HL6 HC-AQ0235D
Y027 SGMAH-A5AAA21-E
SA420M AMA40 P001 MSMA5AZA1A
J0o1 HC-KFS053
Y028 SGMAH-01AAA21-E
SA800M AM60 P002 MSMAO012A1A
J002 HC-KFS13
Y029 SGMAH-02AAA21-E
- AM86 P003 MSMAO022A1A
J003 HC-KFS23

Remark : The motor codes of AL6 and Y[J[J[] are from YASKAWA Electric Corp., P[J[J[] from Matsushita Electric
Industrial Co., Ltd., and HL6 and JLICI[] from Mitsubishi Electric Corp.

Bl Combination of Motor ¢ Driver « Controller

Table 7 System configuration of Alignment Stage SA:--M

@ Type and size

Without brake

2 Motor code

@ Motor cord

® Encoder cord

® Driver

® Controller CTN480G

@ Pulse * Limit cord

TAE20J6-AMLI[] %3

TAE20K0-ECLI[]

X3

TAE10P3-LD[][]

SA250M AL6 (TAE20J5-AMCIC]) (TAE20J9-ECCI) SGDF-A2CPX3 (TAE10PaLDLI) <3
Max. length of 5 m Max. length of 5 m
SA420M Y027 TAE20G2-AMCI] TAE20G6-ECLI] , SGDH-A5AE-EX3 TAE1OM7-LDCIC | o
SA800M Y028 (TAE20G1-AMCIC]) (TAE20G5-ECLI) SGDH-01AE-EX3 (TAE10M8-LDI)
SA420M POO1 TAE20G8-AMCIC] TAE20H2-ECCIC] | MSDASASATAX3 TAE1OM9-LDCIC]
SA800M P002 (TAE20G7-AMIC]) (TAE20H1-ECCIC]) MSDAO15A1AX3 (TAE10PO-LDI()
TAE20K2-AMEL ] TAE10P5-LDI[]
SA250M HLE (TAE20K1-AMECTC]) <3 MR-J2-03A5X3 (TAE10P6-LDLI) <2
SA420M J001 TAE20H4-AML ] TAE20H8-ECLI[] TAE10P1-LDCIC]
SA800M J002 (TAE20H3-AMCIC)) <2 (TAE20H7-ECCIC]) <2 MR-J2S-10AX3 (TAE10P2-LDLI]) <2

Remarks © 1. The cord in (' ) have high bending resistance.
2. The lengths of cord can be specified by [[][] in the end of supplemental code. Selectable length is up to 20m in increments of 1m.

%The length under 10m is also selected by two digits. (Example of 3m : TAE20G2-AMO3)

3. The length of the pulse cord portion of the pulse limit cord is 1.5 m.

4. Use of an image processing positioning controller is recommended for 4-shaft driving stage. For details of its system configuration,

consult J2IK(D.

Table 8 System configuration of Alignment Module AM

Without brake ® Controller CTN480G
@ Type and size ® Encoder cord @ Driver o
@ Motor code| @ Motor cord @ Pulse * Limit cord
TAE20J6-AM[I[] TAE20KO0-EC[][]
AM25 AL6 (TAE20J5-AMIC]) (TAE20J9-ECLI[]) SGDF-A2CP TAE10P3-LDLIL]
(TAE10P4-LD[])
Max. length of 5 m Max. length of 5 m
ﬁmgg 182; TAE20G2-AMCI[] TAE20G6-EC[][] zgg:gi\gg TAE10M7-LDCIC]
AMS6 Y029 (TAE20G1-AMCICD) (TAE20G5-ECI]) SGDH-02AE-E (TAE10M8-LD[][])
ﬁmgg Egg; TAE20G8-AMI[] TAE20H2-EC[][] ngﬁz’:‘:ﬁ:i TAE10M9-LD[ ]
AMS6 POO03 (TAE20G7-AMLCI[C]) (TAE20H1-ECIC]) MSDAO23ATA (TAE10PO-LD[])
TAE20K2-AMEL[ ][] TAE10P5-LD[][]
AM25 HL6 (TAE20K1-AMELIC]) B MR-J2-09A5 (TAE10P6-LDLILY)
ﬁmgg jgg; TAE20H4-AM[] TAE20H8-EC[[] MR-J2S-10A TAE10P1-LD]]
AMS6 3003 (TAE20H3-AMLI) (TAE20H7-ECLI[]) MR-J25-20A (TAE10P2-LDLIC])

Remarks © 1. The cord in (" ) have high bending resistance.
2. The lengths of cord can be specified by [J[[] in the end of supplemental code. Selectable length is up to 20m in increments of 1m.

%The length under 10m is also selected by two digits. (Example of 3m : TAE20G2-AMO3)

3. The length of the pulse cord portion of the pulse limit cord is 1.5 m.

Table 10 Motor specifications

e Model FEriEy || GEies A mom:iary nuFr:?ttJee(rjof Motor inertia Encoder type Mass
code voltage |voltage| torque torque .

AL6 | SGMM-A2C312 DC24 20 | 0.0637 | 0.191 0.00548 Zg‘fggmggffgv 0.16
Y027 | SGMAH-A5AAA21-E 50 | 0.159 0.477 | 3000 0.0220 Incremental 0.4
Y028 | SGMAH-01AAA21-E | AC200 | 100 | 0.318 0.955 0.0364 13 bits 0.5
Y029 | SGMAH-02AAA21-E 200 | 0.637 1.91 0.106 (8192pulse/rev) 1.1
PO01 | MSMASAZATA 50 | 0.16 0.48 0.025 0.34
P002 | MSMAO12A1A AC200 | 100 | 0.32 0.95 3000 0.062 '”gg%rgs/”éa' 0.56
P003 | MSMAO22A1A 200 | 0.64 1.91 0.17 1.0
HL6 | HC-AQ0235D DC24 20 | 0.0637 | 0.191 0.0072 Zg‘fggmggffév 0.22
J001 | HC-KFS053 50 | 0.16 0.48 3000 0.053 Absolute or 0.4
J002 HC-KFS13 AC200 100 0.32 0.95 0.084 incremental 0.53
J003 | HC-KFS23 200 | 0.64 1.9 0.42 17 bits 0.99

1N=0.102kgf=0.2248lbs.

1Tmm=0.03937inch
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Specifications of Motor

Table 11 Dimensions of motor

s BF U

= = re=—— El E
g ZBp
_";s_ 2-M
LE
L i Y029 AL6.HL6
4 P001. P002. PO03 Y027.Y028
J003 J001.J002
unit  mm
Motor code OW X Lwm LR LE d D P M
AL6 25X 64 16 2.5 5 20 28 M3 depth 5
Y027 40X 77 25 2.5 6 30 46 $4.3
Y028 40 X 94.5 25 2.5 8 30 46 $4.3
Y029 60 X 96.5 30 3 14 50 70 $55
P001 38X 73 25 3 8 30 45 $3.4
P002 38 X103 25 3 8 30 45 $3.4
P003 60 X 94 30 3 11 50 70 $4.5
HL6 28 X 61 16 2.5 6 20 33 $2.9
J0o1 40 X 81.5 25 2.5 8 30 46 $4.5
J002 40 X 96.5 25 2.5 8 30 46 $4.5
J0o3 60 X 99.5 30 3 14 50 70 #5.8

11
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Specifications of Driver

Table 12 Driver by YASKAWA Electric Corp.

Driver type SGDF-A2CP SGDH-A5AE-E SGDH-01AE-E SGDH-02AE-E
Applicable motor code AL6 Y027 Y028 Y029
Rated output of applicable motor 20 50 100 200

Signal feedback

Incremental encoder Serial encoder

Type of command pulse input

To be selected among code + pulse line, 90° 2-phase pulse, and CCW + CW pulse

System of command pulse input

Line driver, Open collector

Main circuit power voltage DC24V*10% Single phase/3-phase, 200 to 230 VAC, —15 to 10%, 50/60 Hz
Control circuit power supply — Single phase, 200 to 230 VAC, —15 to 10%, 50/60 Hz
Continuously output current 2.0 0.64 0.91 2.1
Max. output current 5.7 2.0 2.8 6.5
Ambient temperature in operation 0to 50C

Ambient temperature in storage —20to 85C

Ambient humidity (use and storage) Less than 90%RH (Keep dewdrop free)

Mass 03 0.8 \ 08 \ 0.8
Table 13 Driver by Matsushita Electric Industrial Co., Ltd.

Driver type MSDA5A5A1A MSDAO15A1A MSDA023A1A
Applicable motor code P0O01 P002 P0O03
Rated output of applicable motor 50 100 200

Signal feedback

Incremental encoder

Type of command pulse input

CCW/CCW pulse signal, pulse signal/rotational direction signal, 90° phase difference signal

System of command pulse input

Line driver, Open collector

Main circuit power voltage

3-phase, 200 to 230 VAC, —15 to 10%, 50/60 Hz

Control circuit power supply

3-phase, 200 to 230 VAC, —15 to 10%, 50/60 Hz

Power supply capacity

03 03 \ 05

Ambient temperature in operation

0to 55C (No freezing)

Ambient temperature in storage

—201t0 65C (No freezing)

Ambient humidity (use and storage)

Less than 90%RH (No condensation)

Mass

1.0 1.0 | 1.0

Table 14 Driver by Mitsubishi Electric Corp.

Driver type MR-J2-03A5 MR-J2S-10A MR-J2S-20A
Applicable motor code HL6 J0oo1 J0o2 J003
Rated output of applicable motor 20 50 100 200

Signal feedback

Incremental encoder Absolute/Incremental sharing 17bit encoder

Type of command pulse input

To be selected among code + pulse line, 90° 2-phase pulse, and CCW + CW pulse

System of command pulse input

Line driver, Open collector

3-phase; 200 to 230 VAC, 50/60 Hz

Main circuit power voltage DC21.6~30V or single phase, 230 VAC, 50/60 Hz
Control circuit power supply DC24V£10% Single phase, 200 to 230 VAC, 50/60 Hz
Rated output current 1.6 0.83 0.71 1.1
Max. output current 4.8 2.5 2.2 3.4
Ambient temperature in operation 0to 55°C (No freezing)

Ambient temperature in storage —20to 65C (No freezing)

Ambient humidity (use and storage) Less than 90%RH (No condensation)

Mass 0.2 0.7 \ 07

1TN=0.102kgf=0.2248Ibs.
1Tmm=0.03937inch 12
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Alignment Stage SA---M

SA250M
Specifications of three-shaft driving 250
200 4 - M5 Depth 8
160 4 - M10 Through hole
g 90 4 - M6 Through hole
@ mE o [
. : e/«/ ‘
S)r ® / [ [
2 T
3
> Q ol Q9 o ol 9
noe 5 2R & S
F_ s
g
- e % &
L3 s &
@
ﬁé T~ 8-$6.6 -
140 J_ 140 ¢ 11 deep counterboring to depth of 6.5
M1 300 MA
Mass 6.0kg
Motor protrusion Dimension of M1 unit - mm
Motor code
AL6 HL6
Type
SA250M3 20 17
P - 250
Specifications of four-shaft driving 0 4- M5 Depth 8
160 4 - M10 Through hole
g 90 4 - M6 Through hole
(=)
<
o |
3
rog | o Q9 o ol o
58 528 & S
o
<
8-$6.6 -
411 deep counterboring to depth of 6.5 o depth of 65
S| M1 300 M1
C>X-axis
70 - Mass 6.2kg
- o Motor protrusion Dimension of M1 unit  mm
© Motor code
AL6 HL6
Type
& SA250M4 20 17

SA420M. SA800M

LIL(]

Alignment Stage SA---M

Lx 8 - M6 Depth 12
Px3
Px2 Px2 4 - M10 Depth 10
Px1 Px1
i
X
&
>_
#t
T
(%, Y B1 \ B1 8- 49 Through hole; ¢ 14 deep counterboring to depth of 11(SA420M)
B 8- ¢ 11 Through hole; ¢ 17 deep counterboring to depth of 15 (SAS0OM)
> X-axis 4 - M12 Through hole
4 - M12 Depth 24
Mass unit kg
Specification
Size
3-shaft driving | 4-shaft driving
SA420M 29.7 30.0
SA800M 118.5 119.4
unit  mm
Size A B Lx Ly H 3l 12 D1 D2 CA C2 RA R2 Sx Sy
SA420M 500 500 420 420 120 25 25 230 190 30 30 15 15 300 300
SA800M 900 | 900 | 800 | 800 170 35 35 490 | 400 50 25 20 20 580 | 580
unit  mm
Size AA B1 Pxi Py1 Px2 Py2 Px3 Py3
SA420M 225 225 105 105 160 160 360 360
SA800M 420 420 220 220 300 300 700 700

1TN=0.102kgf=0.2248Ibs.
1Tmm=0.03937inch 14
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Alignment Module AM

Alignment Module AM

AM25

With motor and ball screw

[ep]
Te)
To]
- []
© L]
o)
| 86 |
© ‘ (24) (24) ‘
!L H J\ o
. % © 4
] =] Ny -
9 *
5¢] T
o 24.9 2X3-$2.9
(46.4) 44.8 deep counterboring to depth of 1.6 165 LM
Mass 0.6kg
Without motor nor ball screw
- i
Te]
A ©
o Plel [
o o U \Q
15} ©
| 86 |
o ‘ (24) (24) ‘ %
= 5 o
) ©
S =
+
35 89) B89)
2X3-42.9 30
44.8 deep counterboring to depth of 1.6 '
Mass 0.4kg

AM40. AM60. AMS86

With motor and ball screw <
= n1-M Xdepth
&7F @] E’ Elﬂ ]
g 2 SR, D ﬁ
R2
w RA
($1) (51) = L3 b Lm
;' o
) .
o Mass unit kg
E' Size Mass
AM40 1.7
L2 L2 _|Li|_
2Xn2-¢di I, AM60 5.5
d2 deep counterboring to depth of dnt ‘ AMS6 16.9
Without motor nor ball screw _
= n1-M Xdepth
] 7
~ -
S 71 -
HE =
N Hle / o]
= Heg
R2
w R
(81), (81)
=] = ol ) .
S Mass unit kg
SRS On -
= - N Size Mass
& 7 £ 5 AM40 4.4
R4 / L2 L2 |L1| AM60 4.6
I I
R3 2Xn2-¢dHi
d2 deep counterboring to depth of dnt AMS6 14.3
unit  mm
Size w WA W2 S1 I L1 L2 L3 h H Hi1 H2
AM40 120 10 50 25 180 30 60 186 78 28.5
AM60 220 10 50 59 290 35 100 298 110 42
AMB86 350 35 70 99 390 35 100 398 13 148 49.5
unit  mm
Size RA1 R2 R3 R4 ni M X depth n2 d1 d2 deep counterboring to depth of dhi
AM40 15 7.5 40 18 3 M4 Depth 8 3.4 6.5 deep counterboring to depth of 3.1
AM60 23 11.5 60 28 M6 Depth 12 5.5 9.5 deep counterboring to depth of 5.4
AM86 34 17 86 46 M8 Depth 16 7 11 deep counterboring to depth of 7

1TN=0.102kgf=0.2248Ibs.
1Tmm=0.03937inch 16
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NIPPON THOMPSON CO., LTD. IKO INTERNATIONAL, INC.

http://www.ikont.com/

NIPPON THOMPSON EUROPE B.\V.

http://www.ikont.eu/

ASEAN REPRESENTATIVE OFFICE
Level 8, #1 Silom Road, Silom East coast Southeast The Netherlands UK

Bangrak, Bangkok
Thailand 10500

Phone: +66 (0)2-231-8278
Fax: +66 (0)2-231-8121
E-mail: ntar@ikonet.co.jp

IKO-THOMPSON (SHANGHAI) LTD.

1402-1404 Sunyoung Center

28 Xuanhua Road, Shanghai
People's Republic of China 200050
Phone: +86 (0)21-3250-5525

Fax: +86 (0)21-3250-5526

E-mail: ntc@ikonet.co.jp

91 Walsh Drive

Parsippany, NJ 07054

U.S.A.

Phone: +1 973-402-0254

Toll Free: 1-800-922-0337

Fax: +1 973-402-0441

E-mail: eco@ikonet.co.jp
Midwest

500 East Thorndale Avenue

Wood Dale, IL 60191

U.S.A.

Phone: +1 630-766-6464

Toll Free: 1-800-323-6694

Fax: +1 630-766-6869

E-mail: mwo@ikonet.co.jp
West coast

20170 South Western Avenue

Torrance, CA 90501

U.S.A.

Phone: +1 310-609-3988

Toll Free: 1-800-252-3665

Fax: +1 310-609-3916

E-mail: wco@ikonet.co.jp

2150 Boggs Road, Suite 100
Duluth, GA 30096

U.S.A.

Phone: +1 770-418-1904
Toll Free: 1-800-874-6445
Fax: +1 770-418-9403
E-mail: seo@ikonet.co.jp

Southwest

8105 N. Beltline Road
Suite 130, Irving, TX 75063
U.S.A.

Phone: +1 972-929-1515
Toll Free: 1-800-295-7886
Fax: +1 972-915-0060
E-mail: swo@ikonet.co.jp

Sheffieldstraat 35-39

3047 AN Rotterdam

The Netherlands

Phone: +31 (0)10-4626868

Fax: +31 (0)10-4626099

E-mail: nte@ikonet.co.jp
Germany

Miindelheimer Weg 56

40472 Dusseldorf

Germany

Phone: +49 (0)211-414061

Fax: +49 (0)211-427693

E-mail: ntd@ikonet.co.jp

Im Gewerbepark D 30
93059 Regensburg
Germany

Phone: +49 (0)941-206070
Fax: +49 (0)941-2060719
E-mail: ntdr@iko-nt.de

Gruben Str.95¢c
66540 Neunkirchen
Germany

Phone: +49 (0)6821-999-860

Fax: +49 (0)6821-999-8626
E-mail: ntdn@iko-nt.de

2 Vincent Avenue, Crownhill
Milton Keynes Bucks MK8 0AB
United Kingdom
Phone: +44 (0)1908-566144
Fax: +44 (0)1908-565458
E-mail: sales@iko.co.uk
Spain
Autovia Madrid-Barcelona, Km. 43,700
Polig. Ind. AIDA, A-8, Ofic. 2, 12
19200-Azuqueca de Henares
Guadalajara, Spain
Phone: +34 949-263390
Fax: +34 949-263113
E-mail: nts@ikonet.co.jp
France
Roissypole Le Déme
2 rue de La Haye
BP 15950 Tremblay en France
95733 Roissy C. D. G. Cedex
France
Phone: +33 (0)1-48165739
Fax: +33 (0)1-48165746
E-mail: ntf@ikonet.co.jp

Recognizing that conservation of the global environment is the
top-priority challenge for the world’ s population, EIE will
conduct its activities with consideration of the environment as
a corporate social responsibility, reduce its negative impact on
the environment, and help foster a rich global environment.

ISO 9001 & 14001 Quality system
registration certificate
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