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Goniometer Stage :KGW Series

Electrical specification(5 phase stepping motor/aSTEP)

Motor code C \ G PA [ ZA
Model (*1) KGWO04/KGW06
Type 5 phase stepping motor (0.75A/Phase) aSTEP (AR Series) aSTEP (AZ Series)
Feature Standard High resolution Small step-out ,incremental Small step-out ,absolute
Model (*3) €005C-90215P-1 \ PK523HPMB-C1 ARM24SAK AZM24AK
With electrc ic brake —
Manufact Oriental Motor Co., Ltd.
Motor | Step angle 072° 0.36° 0.36°(1000P/R setting)
Specification
(*2) Mass 0.11kg 0.15kg
U [ CIsize [J28mm [J28mm
| Lsize 37mm 45mm 54.5mm
Max. Holding Torque 0.048N » m 0.038N - m 0.055N » m 0.095N - m
Driver model CVD507-K-A9 ARD-K AZD-K
Input power (Voltage - frequency) DC24V+10%  1.4A(MAX) DC24V+10% DC24V+5%

Motor:43025-1000 (MOLEX) Motor:DF62B-13EP-2.2C(HRS)

Pigtail HR10A-10J-12P(73) (Hirose Electric Co., Ltd.) or 1-794617-0(TE Connectivity) . 1
Sensor:HR10A-7J-6P(73)(HRS) Sensor:HR10A-7J-6P(73)(HRS)
Motor:43025-1000 (MOLEX) R
Connector | Panel Mount HR10A-10R-12P(73) (Hirose Electric Co., Ltd.) or 1-794617-0(TE Connectivity) Motor.DF628-13EP-2.2G(HRS)

Sensor:HR10A-7R-6P(73)(HRS) Sensor:HR10A-7R-6P(73)(HRS)

Receiving connector

HR10A-10P-125(73) (Hirose Electric Co., Ltd.)

Motor:43020-1000 (MOLEX)
or 1-794615-0(TE Connectivity)
Sensor:HR10A-7P-6S(73) (HRS)

Motor:DF62C-13S-2.2C(HRS)
Sensor:HR10A-7P-6S(73)(HRS)

Limit sensor

Available

Origin sensor

Available

Slit origin sensor

Sensor model

Photo microsensor EE-SX4320 (Omron Co., Ltd.)

Sensor board

Power-supply voltage

DC5~24V+5%

Current consumption

Total 60mA or less

Control output

NPN open collector output DC30V 10mA or less

Output logic

On detection (light shield condition): Output transistor OFF (Non-continuity)

(*1)

The electric specification of 2-axis Goniometer Stage (KAW) is the same.

(*2) See page@ P.1-297~ for details of single motor specification.

(*3)

Model numbers include Suruga Seiki’s proprietary management codes.

Pin allocation - Connection diagram

'ggzoer KGW Series
> [Pin allocation (common)] [Pin allocation (common)]
< Pigtail : HR10A-10J-12P(73) (HRS)
S, | Panel Mount : HR10A-10R-12P(73) (HRS) ) Bie
[ 2 | Motor lead (Red) Red Sensor substrate
E 3 | Motor lead (Orange) —— Orang: CWLS
» ® 4 [ Motor lead (Green) Green
C (0] 8- 5 | Motor lead (Black) Black r
. a = 6[CWLSoutput  |—— oG
G o 3 7 |CCWLS output  ———
= 8 [N.C.
9.. 9 | Power input V+ :,:Vin Vout——— LS
o 10] ORG output :
= 11[Power input GND | ——— GND |—— —
g 12|FG. ] Regulator
2 =
[Receiver cable] Model:CCO30VA2R2(3m)/CCO50VA2R2(5m) *Flexible cable <Sensor (common))>
[Receiver cable] Model:HR10AP-S-SB-6-[] (L] is the length) *for fixing
Sensor side
Connector (Female): HR10A-7P-6S (73) (HRS)
Driver side Motor side ULAWM20276 AWG28 3P Black
=2 Connector:43025-1000(Molex)  Connector:43020-1000(Molex)
PA g_ or 1-794617-0(TE Connectivity) or 1-794615+0(TE Connectivity)
3 ( 2M o, 3M o , 5m 5% |
- = *The shields are — Pin_| Signals
am 5m S5 connected with 1 L s
- the connector shell. Groy /Back 3 s
i Gray/Red | 4 NORG
Whitte /Black 5 V+
Whitls /g | 5 Ve
Shield
[Receiver cable] Model:CC030VZ2R2(3m)/CC050VZ2R2(5m) *Flexible cable [Pin allocation (common)]
Driver side Pigtail:HR10A-7J-6P(73) (HRS)  Panel Mount:HR10A-7R-6P(73) (HRS)
iver si
Connector:55100-0670(Molex) g Sensor substrate
2 Motor side - owLs
ZA o Connector:DF62C-135-2.2C(HRS) 4 [Connection diagram]
[~ . .
o Driver side T — [ P
| 2 | COWLS output — i
. 3 | ORG output —
Connegtor:J11DF-06V-KX(J.S.T.MFG.) TW‘"‘P“—I W m i
3m s 5m 5 | Power input V+ CowLs
' ' 6 [Powerinput GND ——  GND L
Reaulator
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Motor code [ A ] uG UA =9
Model KGWO04/KGW06 o -
Type 2 phase closed Loop stepping motor Servo motor Servo motor 3 ﬁ'
Feature Small step-out ,incremental, EtherCAT High speed High speed S_D._ (1}
Model STM28W100A MSMF5AZL1A2 HG-KR053 () Qo
With electrc ic brake — =
Manufacturer SURUGA SEIKI Panasonic Mitsubishi Electric corporation 2
. Step angle 0.36° (1000P/R setting) Both absolute ?ggggg{)%n;/e%tiﬂf):i bits encoder Both absolute &qcé T;ézl';n/%r)mz%Z bits encoder g
Specification Mass 0.12kg 0.32kg 0.34kg ()
Voworsize |57 []28m [138mm J40mm
| Lsize 59.3mm 72mm 66.4mm
Max. Holding Torque 0.085N = m = .
Maximum torque — 0.48N « m 0.56N - m
Driver model DS1000A-EC-28 MADLTO5SF MR-J4-10A
Input power (Voltage - frequency) DC24V+10% Three and Single phase AC200-240V 50/60Hz Three and Single phase AC200-240V 50/60Hz
Motor:B06B-ZESK-D (JST) »
Encoder:SM08B-GHS-TB (JST) Motor: 172167-1(TE Connectivity) Motor: Manufacturer standard
Pigtail Sensor:HR10A-7J-6P(73)(HRS) Encoder: 172169-1(TE Connectivity) Encoder: Manufacturer standard
Driver /0 Connector Housing:PUDP-24V-S Sensor:HR10A-7J-6P(73)(HRS) Sensor:HR10A-7J-6P(73) (HRS) -
Driver I/0 Contact:SPUD-002T-P0.5:SPUD-002T-P0.5
Motor:B06B-ZESK-D (JST)
Connector Encoder:SMO8B-GHS-TB (JST) Motor: 172167-1 (TE Connectivity) Motor: Manufacturer standard
Panel Mount Sensor:HR10A-7R-6P(73)(HRS) Encoder: 172169-1 (TE Connectivity) Encoder: Manufacturer standard
Driver 1/0 Connector Housing:PUDP-24V-S Sensor:HR10A-7R-6P(73)(HRS) Sensor:HR10A-7R-6P(73)(HRS) Z
Driver I/0 Contact:SPUD-002T-P0.5
Motor:ZER-06V-S (JST) Motor: 172159-1 (TE Connectivity) Motor:JN4FT04SJ1-R (JST)
Receiving connector Encoder:GHR-08V-S (JST) Encoder: 172161-1 (TE Connectivity) Encoder: 1674320-1 (TE Connectivity)
Sensor:HR10A-7P-6S(73)(HRS) Sensor:HR10A-7P-6S(73)(HRS) Sensor:HR10A-7P-6S(73)(HRS)
Limit sensor Available
Origin sensor Available
Slit origin sensor —
i i Sensor model Photo microsensor EE-SX4320 (Omron Co., Ltd.) tary
Power-supply voltage DC5~24V+5%
Current cor ption Total 60mA or less .
Control output NPN open collector output DC30V 10mA or less Unit
Output logic On detection (light shield condition): Output transistor OFF (Non-continuity)

(*1)  Optional encoder cable is for incremental system.
(*2) When constructing an absolute system, it is necessary to install a battery in the amplifier.

ller

Motor - Encoder Sensor (common)
[Receiver cable] Model:D214-3-3R2(3m)/D214-3-5R2(5m) *Flexible cable [Receiver cable] Model:HR10AP-S-SB-6-[] ([] is the length) *for fixing
Drvr sue gﬁotor s:dezsn 06V-S(J..T.MFG.)
Connector:PAP-04V-S(J.S.T.MFG, onnector:ZER-06V-S(J.S.T.MFG. "
Cﬁ:r:cl:grr’HD-UUZT-P(ﬂ.5(J.S.T.M]FG.) Contact:SZE-002T-P0.3(J.5.T.MFG.) Sensor side
Connector (Female): HR10A-7P-6S (73) (HRS)
R = ULAWMZ20276 AWG28 3P Black \
| (Oki Electric Cable Co.Ltd)]  3m 5m = |
[Receiver cable] Model:D214-3-3RE2(3m)/D214-3-5RE2(5m)*Flexible cable 450 450 +150
Driver side Motor side 2m 3 mm, 3mM=o mm s 5M - mm
Connector:PUDP-10V-SWU.STMFG)  Comnector:GHR-O8V-SUSTMFG) [ = - -
Contact:SPUD-002T-PO.5(J.S.TMFG)  Contact:SSHL-002T-P0.2(J.S.T.MFG.) . JBlack P1'" %QM%
[Red |
) i i% *The shields are Gray /Blagk g Cg‘a’és
‘ P-0.250X4P(5B)(2464)2464) 3| ‘ connected with . ] 4 | Nome
il lack
(Oki Electric Cable Co.,Ltd) 3m5m | the connector shell. : —— f g 3_,_
Shield —
<
o
—
o
=
UG
= [Pin allocation)
5 = =/ Pigtail:HR10A-7J-6P(73) (HRS) Panel Mount:HR10A-7R-6P(73) (HRS)
o - U C__
a d - A4 o
o g
=
3m, 5m
é\?s:f'ﬁﬂﬁ?m; ]é/l ot()j;; Conneclor JAFTOAS1-R 045
- -B-[ - onnector: |
Loose wire on
Og *Flexible cable the servo amplifier side NA3CTR-18-4(MISUMI) Sensor substrate
s \
CWLS
- == 7 ¥ ] 3
3m oo 5m oo [Connection diagram] I
UA N 1 | CWLS output —
[Receiver cable] Model: Motor (encoder)side Connector:1674320-1 2 TCOWLS oufout ORG..
v output  ——|
m SVEM-J3HF1-B-[] Servo amplifier side (TEC 3 | ORG outputp —
3 *Flayi Receptacle : 36210-0100FD (3M) .
(1] Flexible cable ShellKit - 36310-3200-008 (3M) 4|N.C. Vin Vout
g_ - : NAMFSB-23-3P (MISUM)) 5 | Power input Vs CCWLS
) ULAWMP576 ANGES 6 |Powerinput GND_|——  GND | —
=
3m fnsgm 5m +01;L:“ The load drawer Requlator
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Goniometer Stage :KGW Series

The origin - Opposite
endface  end face

Mechanical limit Mechanical limit

Mechanical stopper /| N
Undetected point
L L I (in the stage of light entrance)
CCW Limit CW Limit COW Limit oo fight shild condion)

Undetected point
. (in the stage of light entrance)
Origin SENSOT petection {ight shield conditon)

gr?g ?:g: The origin end face (Stroke center) Uncetected point
CWLimit i s coron
CW Limit Stroke center CCW Limit
Unit [deg.] Direction of CW - » Direction of CCW
Reference coordinate CW Limit Thesg)rg%; C%r;gefrace Opposite end face CCW Limit
KGWO04040T(M) Return to origin 8.5 0 2.5 8.5
KGWO04060T(M) Return to origin 6.5 0 2.1 6.5
KGWO06050T (M) Return to origin 10.5 0 2.5 10.5
KGWO06075T(M) Return to origin 8.3 0 1.8 8.3
KGWO06100T(M) Return to origin 6.3 0 1.4 6.3
KGWO06125T(M) Return to origin 52 0 1.1 52

* Return to origin means that is performed return to origin type 4 using DS102/DS112 series.
* The coordinate is a basis of design value. Dimension error may occur about plus or minus 0.5 deg.
Note: The timing chart shows only timing of sensor, it is not for output signal logic.
Refer to ON/OFF display of output transistor that shows on electrical specifications-sensor-output logic for output signal logic.

Method for return to origin

Suruga's motorized stages are different from the specification depending on the models. Therefore return to origin method other than recommendation
may not be work correctly.Set to the way of recommendation return origin when using our controller.

BKGWO06/KAW06 recommended return to origin

Type 3: Detect in the direction of CCW and perform detected process for CCW edge(a point) of ORG signal.
Type 4: Detect in the direction of CW and perform detected process for CW edge of ORG signal.

Type 9: After finished Type3, perform detected process for CCW edge of TIMING signal.

Type10: After finished Type4, perform detected process for CW edge of TIMING signal.

Return to origin sequence CP.1-281~

[Type3] Detect in the direction of CCW and perform detected
process for CCW edge (a point) of ORG signal.

[Typed4] Detectin the direction of CW and perform detected
process for CW edge of ORG signal.

<0rigin detection CCWLS Pointa CWLS <Origin detection cewLs Point a cwLs
process> process>
ORG ORG
F speed F speed
\1 L speed L speed ( ( -
D T1L speed;  Starting Starting Starting | Starting L speed
sD position 1 | position 2 position 2 | position 1 sD
m|_ speed Bl L speed
JD
11 sos J06 || .,
F speed .
l— T_spee(; L speed . lv
Cfa o Jbseee Fopeed ;Starting position 3|, | p
LD, Starting position 3  speed: Lovet
" A* Asolidine means the L speed SD + A solid line means the
e S Lomt ] S asuen o
setup a decelerating l'j 4 JD dotted line means the
and g\npping ¢ JoG 1 setup a decelerating
I [l Joa and stopping.
F speed
F speed: Lsgegj
\Lss;ged Lomi— Starting position 4
Starting positjon 4 1 speed! D
I JOG ]
JD
F JOG
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Qg
Connectin example © o
3. =
Il Connection example 1 Motorized Stage 1axis: When holding a terminal device (using control software) o 2
3N
*USB cable connection between PC and controller. ® @
[~ o
(1)
=
PC 2
Q
—— S
—— = : : D214-2-0E ) L
— = ] 0214-2-C1R (Robot cable) 12 pin specification stage
e DS102/112 Control software
E DSCONTROL-WIN©P.1-200 '
(" C Cable
P1-207~
: .
77777777777 eR. C Handy terminal s,
DS100-USB-1.8 P 1159 é:} ,
= 4
LIS , 4
DS102/112 '
s102/ DT100
(Handy terminal)

M Connection example 2  Motorized Stage 4axis: When holding a terminal device (using control software)

*USB cable connection between PC and controller. —
PC »» 12 pin specification stage Rotary
o
[(S=—= \ :
P
gg}:(gl{l1T1R20(io\r;\;lrlglosgﬂ1wgBe() D214-2-0JE »» 12 pin specification stage
-_ - D214 R Fobat i) :
RS232C c
¥ 1 Cable
3 = P.1-207~
PN
S
c © Handy terminal
rrrrrrrrrrr DS100-USB-1.8 <40
@ P.1-199
i
— =]
™ DT100
(Handy terminal)
DS100-LINK2-0.5 E ) 12 pin specification stage
(*1) -
(%]
@
| N ) I
1§ DS102/112 »» 12 pin specification stage

(*1) It is possible to control up to 3 controllers (for a maximum of 6-axis control) with link function.

M Connection example 3 When controlling from the PLC I/0 Unit.

*USB cable connection between PC and controller.

PC
= : = External
: PLC
a———uN 5 _ control D214-2-JE 1200 it
et mrs] = ) »> pin specification stage
051021112 Confrol softmare (Sequencer) equipment D214-2-CIR (Robot cable)
DSCONTROL-WIN (©P.1-200 [ /0] [0 ]
4 ) Ccable
[ USB | RS232C o P1-207~
D100-R9-2
©cCable P1-207~ ——
DS100-USB-1.8 - /:4}:,5 4
i f .g%'
s sORCLEEEE R > LY 4
DS102/112 : CHandy terminal DT100
ffffff ' P.1-199 (Handy terminal)

0 Available connecting maximum 3 controllers by link function.
(*1) Using the USB hub, it is controllable in a single PC to up to four link networks (24-axis).
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Goniometer Stage [150: KGO05 (1-Axis)/KAOS5 (2-Axis)

W1-Axis

KG05

* All image is for illustrative purposes only.

W2-Axis

KA05

KG05-W050AL-H5
1] 2] 3] a g

W Our high precision goniometer stages based on
cross roller guide for travel guide and worm gear
mechanism.

WlHigh performance with runout accuracy of center
rotation within 0.01 mm.

M Configuration 2-axis
Combination of 1-axis stage that is different center of
rotation.

C Calbes P1-287~
© Electrical specification P.1-233~

n Axis E Sensor cover location specification E Calbe option
G | 1-axis Code _ Specification Code Specification Cable type
A | 2-ais L position
Opposite hand Blank| 2m D214-2-2E
1 2m One end loose D214-2-2EK
2 4m D214-2-4E
3 4m One end loose D214-2-4EK
E Height of center rotation (W.D.) n Motor option 4 Only cgnnect.or (Cable is not included) =
5 Cable is not included (Standard) -
050 50mm Code Specification 6 Robot cable 2m D214-2-2R
068 | 68mm (128 High resolution 7 | Robot cable 4m D214-2-4R
086 | 86mm [142 High resolution 8 | Robot cable 4m one end loose D214-2-4RK
* Unselectable 086 for 2-axis *There is no difference in accuracy specifications 9 | Robot cable 2m one end loose D214-2-2RK

Selection Example

depending on the selected motor. Only the weight
and external dimensions differ. For details, please
check the CAD and external dimensions.

*One end loose position to only stage opposite side.
* Please select "blank, 2, 6 and 7" when connect with stepping motor

controller(DS102/112).

5 Height of center rotation Sensor cover
e Number of axis + WD) + i + Attached cable
2-axis 68mm Opposite hand 2m

> KA05-W068AR-H

SPEC

Number of axis 1-axis 2-axis
Model KG05-WO050AL-H5 | KG05-WO068AL-H5 | KG05-WO086AL-H5 | KA05-WO050AL-H5 | KAO05-WO068AL-H5
(Opposite hand) KG05-WO050AR-H5 | KG05-W068AR-H5 | KG05-W086AR-H5 | KA05-W050AR-H5 | KA05-W068AR-H5
Travel length Upper/Lower axis +10° +8° +6° +10°/+8° +8°/+6°
= | Table size 50x50mm
= i Upper Worm gear (1/231 Worm gear (1/300
i T(';ggfquﬁgf‘h;';i'g? Lgvp\)/er Worm gear (1/231) Worm gear (1/300) Worm gear (1/375) Worm gear E 1 /300; Worm gear E 1 /375;
?g Guide Crossed roller guide
§f Main materials-Finishing Brass/Phosphor bronze — Nickel chrome plating
= Weight  0.63kg ~ 1.26kg
*0.76 kg (with Motor Code G selected) *1.52 kg (with Motor Code G selected)
= | Height of stage 18+0.2mm 36+0.4mm
£ | Height of center rotation 50+0.2mm [ 68x0.2mm [ 86+0.2mm 50+0.4mm [ 68+0.4mm
2 |Runout accuracy of center rotation 0.01mm —
) Upper at the full R . o 0.001559° 0.0012°
53 Resolution/Pulse Lower at the ful 0.001559 0.0012 0.00096 0.0012° 0.00096°
% MAX speed Eg‘f’vzrr 7.8%/sec [5kHz] 6°/sec [5kHz] 4.8°/sec [5kHz) 7; /é ch[giﬂz] fsﬁjsgc[?gm]
g_ Repeatability positioning accuracy +0.005°
§' Load capacity 3kgf [29.4N] 2.4kgf [23.5N]
§' Moment stiffness Pitch 0.42/yaw 0.16/roll 0.23 ["/N « cm] Pitch 0.65/yaw 0.32/roll 0.65["/N + cm]
Lost motion 0.01°
o | Limit sensor Installed
% Origin sensor Installed
o N P
= | Slit origin sensor -
Provided screw (Hexagon-headed bolt) 4 of M3-6

Might be changed specification due to motors.
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Dimensions (1-Axis)

KGO05-WL-H ([ ]28 Motor) series I KGO05-WL-G ([J42 Motor) series
4-3.5THRU$GC'BORE 1445 1425 «Q g
(Bolthole for M3) 9.5, 50 85 4-35THRU,06 CBORE g5 50 83 O o
ol | =20 79 (Bolt hole for M3) - 40 70.5 =
~ H 30 3 o 3 30 o (o]
= b o = A g =
- SR = 5 e bt 3 N
R i L T 2 8
u ., 5 0 4 5 -
" = + T o
DA4(HT)ADP Knob -M340P D4(H7) 4 DP \_Knob i
8-M3 4DP 4 from the opossite (H7) 2 DP — @4 from the opossite (H7) 2 DP m
-+
_ Center of rotation Q
Center of rofation Scale 1° vernier 0.1° Q
— Scale 1° vernier 0.1° o
[ [
% o 7
QR == : .
o o
Model ow.D. (2] (3) (4) Model OWw.D. e (3] (4]
KGO05-W050AL-H5 50 2.9 7 74 KGO05-WO050AL-G5 50 19 7 1441
KG05-WO068AL-H5 68 3.6 7.6 6.4 KGO05-W068AL-G5 68 19.6 7.6 13.4
KGO05-WO086AL-H5 86 2.8 6.9 7.2 (mm) KGO05-WO086AL-G5 86 18.9 6.9 14.2  |(mm)
KGO05-WR-H ([]28 Motor) series KG05-WR-G ([]42 Motor) series
144.5 4-3.5THRU¢6 C'BORE 142.5 . 1
85 50 _19.5 " (Bolthole for M3) 83 50 9.5 4-35THRUOG CBORE Horizontal
9 40 <] 70.5 40 - (Bolt hole for M3)
30| &l 0,018~
~ : g = g 4 ] =
T+ s o
i i s e ]
-, o ol p— i
Knob 47) 40P o3 40P knoo /. QAW 4DP 81340 e
b4 from the opossite (H7) 2 DP 4 Trom the opossfte (H7) 2 DP oniometer
Center of rotation Center of rotation Rotary
Scale 1° vernier 0.1° Scale 1° vernier 0.1°
o® )
; = - ' 5 s
glzer ‘ — maTﬁ
o o ller
Model ow.D. (2] (3) (4) Model OWw.D. e (3] (4]
KG05-W050AR-H5 50 2.9 7 74 KG05-W050AR-G5 50 19 7 1441
KG05-W068AR-H5 68 3.6 7.6 6.4 KG05-W068AR-G5 68 19.6 7.6 13.4
KG05-W086AR-H5 86 2.8 6.9 7.2 (mm) KGO05-W086AR-G5 86 18.9 6.9 14.2 |(mm)
Dimensions (2-Axis)
KAO05-WL-H ([]28 Motor) series I KAO05-WL-G ([]42 Motor) series
145 1425
P4(H7)4DP ®A(H7) 40P 950 & -
G4 from the opossite 4 from the opossite (H7) 2 DP
(H7)20P - -
2 ]:mi r Knob "\ ]
B T 8-M3 4P "l
ﬁ: Center of rotation
12 _Center of rotation _ Center of rotation
Center of rotation
© © |} [I.r
8l H [ o «neqjj@ = 3 i
ool 4-3.5THRUGBC'BORE oy | (Bolt hole for M3)
(Bolt hole for M3)
KA05-WO050AL-H5 KA05-WO068AL-H5 KA05-WO050AL-G5 KA05-WO068AL-G5
KAO05-WR-H ([]28 Motor) series I KAO05-WR-G ([]42 Motor) series
1445 P4(HT)DP
9.5 4 from the opossite 95
(H7)20P 4(H7) 40P
~ 4 f[gn the opossite (H7) 2 DP
2l 7 g
12 Center of rotation Center of rotation
Center of rotation X Center of rotation
4-3 5THRUG6C'BORE Erﬁﬂ
(Bolt hole for M3) 4 - 35 THRU,®6 CBORE
(Bolt hole for M3)
KAO05-W050AR-H5 KA05-W068AR-H5 KA05-WO050AR-G5 KA05-WO068AR-G5
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Electrical Specification: KGO5/KAO5

Electrical specification

Model KG05-WO050AL-G KG05-WO068AL-G KG05-WO086AL-G
Opposite hand KG05-W050AR-G KG05-WO068AR-G KG05-W086AR-G
Type 5 phase stepping motor 0.75A/Phase (Oriental Motor Co., Ltd.)
Motor (*1) Model (*2) PK544PMB-C18([J42mm)
Step angle 0.36°
Model HR10A-10R-12P (73) (Hirose Electric Co., Ltd.)
Connector AR CETEE T Cl HR10A-10P-125 (73) (Hirose Electric Co., Ltd.)
acceptance side
Limit sensor Installed
Origin sensor Installed
Slit origin sensor _
Model Photo microsensor: EE-SX4320 (Omron Co., Ltd.)
Sensor Power voltage DC5~24V +10%

Consumption current

Total 60mA or less

Control output

NPN open collector output DC5~24V 8mA or less
Residual voltage 0.4V or less when the load current is 8mA

Output logic

0On detection (light shield condition): Output transistor OFF (Non-continuity)

*1 See page © P.1-297~ for details of single motor specification.
*2 Model numbers include Suruga Seiki’s proprietary management codes.

Pin allocation

Connection diagram

1_[Motor lead [— Blue 150 goniometer sensor logic
2 |Motor lead — Red
3 [Motor lead | orange Type | CWLS | ORG | CCWLS
4 |Motor lead — Green A N.C. N.C. N.C.
5 |Motor lead — Black CWLS EE-SX4320 | EE-SX4320 | EE-SX4320
6 |CWLS output . . .
it w |
8 IN.C. .
9 |Power input V+ Vin  Vout 4@ Note: Only [J50 goniometer stage sensor
10 [ORG output ] cows logic
11 [Power input GND GND
12 |FG. —

= Regulator Sensor substrate

substrate
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Timing chart E
°

P (in the stage of light entrance) (in the stage of light entrance) -
CCW Limit Detection (ight shield condiion) Detection ight shield concition) CCW Limit Qo

Opposite end face  The origin end face

abejs 19)2woluohH

Undetected point
.- in the stage of light entrance) Undetected point L

Origin sensor (ORG) :Jetemion ﬂight srg1ield conditign) (inthe stage of iht entrance) ~ Origin sensor (ORG) 2] \?/@

Detection (light shield condition) JRIENEN
e Undetected point .

CW Limit (nthestage offght entiance) W Limit N

Detection (light shield condition) CW Limit
(Opposite side of the motor) CW CCW (Motor side) CCW Limit Origin sensor (ORG)

Mechanical CW  Theorigin Oppositt  CCW Mechanical
limit ~ Limit endface endface Limit limit

N I N > >

Unit [deg] Direction of CW <& P Direction of CCW
Reference coordinate CW Limit Origin Opposite end face CCW Limit
KGO05-WO050A Return to origin 10.3 0 1.9 10.3
KGO05-WO068A Return to origin 8.3 0 1.5 8.3
KGO05-WO086A Return to origin 6.3 0 1.2 6.3

o3
N

* Return to origin means that is performed return to origin Type 4 using DS102/DS112 series.
* The coordinate value should be on the design. Dimension error may occur about plus or minus 0.5 deg.

Goniometer

Method for return to origin
Rotary

Suruga's motorized stages are different from the specification depending on the models. Therefore return to origin method other than recommendation may not be work correctly.
Set to the way of recommendation return origin when using our controller.

Unit

B KGO05/KA05 recommended return to origin Return to origin sequence CP.1-281~
Controller

Type 3: Detect in the direction of CCW and perform detected process for CCW edge (a point) of ORG signal.
Type 4: Detect in the direction of CW and perform detected process for CW edge of ORG signal.

Type 9: After finished Type3, perform detected process for CCW edge of TIMING signal.

Type 10: After finished Type4, perform detected process for CW edge of TIMING signal.

[Type3] Detect in the direction of CCW and perform detected [Type4] Detectin the direction of CW and perform detected
process for CCW edge (a point) of ORG signal. process for CW edge of ORG signal.
<Origin detection CowLs Point a CWLS <0Origin detection cowLs Point a CWLS
process> process>
ORG ORG
F speed F speed
\1 \1L speed L speed ( D
SD " " Starting Starting L speed
Lspeed: Starting Startin L rul D
I SD position 1 positiog 2 position 2 position 1 sD Lspeed
1] Lopeed 1) m
J Ml Jos JoG ]
* F speed N
FLspeet:j L spee * l B
; spee :Starting position 3
M L. . F speed . LD
LD .}, Starting position 3: f geeq Lsé)e[e)d 4 I
e L speed * Asolid |
F—3k Lomi) i
doted i [ Spee jotted line means the
selu;als:;g\zar:tsmng I ‘VL ? Joa TJD setup a decelerating
adsoons. D yoq and stopping.
I LF speded
Fspeed b5 ) "
\'Lspead L seed Starting position 4
Starting SD My
position 4 n ‘H’m J06 ]
1| Joa
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| Motorized Stage

Goniometer Stage []70: KGO7(1-Axis)/KAQ7 (2-Axis)

W1-Axis

KGo7

* All image is for illustrative purposes only.

W2-Axis

KAO07

KG07-W070
L} R

AL-H5

cross roller guide for travel
mechanism.

M Configuration 2-axis
Combination of 1-axis stag
center of rotation.

W Our high precision goniometer stages based on

guide and worm gear

W 70*70mm has an additional sensor logic system.

e that is different

C Calbes P1-287~
C Electrical specification P.1-233~

n Axis n Sensor cover location specification ﬂ Calbe option
G | 1-axis Code Specification -
A | s T L position Code Specification Cable type
R Opposite hand Blank| 2m D214-2-2F
. . 1 2m One end loose D214-2-2EK
R ] Height of center rotation (W.D.) 5 am e
070 70mm ) 4m One end loose D214-2-4EK
096 96mm E Motor option 4 Only connector (Cable is not included) =
122 122mm 5 Cable is not included (Standard) =
; - Code Specification 6 | Robotcable 2m D214-2-2R
KAO7 is only W.D.70 and 96mm H [128 High resolution 7 | Robotcable 4m D214-2-4R
Controller E Sensor logic G (142 High resolution 8 Robot cable 4m one end loose D214-2-4RK
*There is no difference in accuracy specifications 9 Robot cable 2m one end loose D214-2-2RK
Type CWLS ORG cowLs depending on the selected motor. Only the weight . " L
A N.C. NC. N.C. and external dimensions differ. For details, please One end loose position to only stage opposite side.
B N.O. N.O. N.O. check the CAD and external dimensions. * Please select "blank, 2, 6 and 7" when connect with stepping
C NC. NO. NC. motor controller(DS102/112).
Selection Example
: Height of center rotation Sensor cover .
e Number of axis (WD) + [caton + Sensor logic + Attached cable D KAO7-W096BR-H
2-axis 96mm Opposite hand Absolutely N.O. 2m
E]
Screw
SPEC
Number of axis 1-axis 2-axis
Model KGO07-W070AL-H5 | KGO7-W096AL-H5 | KG07-W122AL-H5 | KA07-WO070AL-H5 KA07-W096AL-H5
(Opposite hand) KGO07-W070AR-H5 | KGO07-W096AR-H5 | KG07-W122AR-H5 | KA07-W070AR-H5 | KA07-W096AR-H5
Travel length Upper/Lower axis +9° +7° +5° +9°/+7° +7°/+5°
= |Table size 70x70mm
S |Travel mechanism Upper Worm gear (1/235) Worm gear (1/301)
Worm g (Reduction ratio) [Lower Worm gear (1/235) Worm gear (1/301) Worm gear (1/375) Worm gear (1/301) Worm gear (1/375)
Gear & |Guide Crossed roller guide
%: Main materials-Finishing Aluminum—White almite finish
8
S | weight 0.82kg 1.64kg
g *0.97 kg (with Motor Code G selected) *1.94 kg (with Motor Code G selected)
£ |Height of stage 26+0.2mm 52+0.4mm
& |Height of center rotation 70=0.2mm [ 96:0.2mm [ 122:+0.2mm 70=0.4mm [ 96=0.4mm
& [Runout accuracy of center rotation 0.01mm —
’ Upper at the full o o o 0.001532° 0.001196°
g Resolution (Pulse) e et il 0.001532 0.001196 0.00096 0.001196° 0.00096°
S Upper o o R 7.6°/sec [5kHz] 6°/sec [5kHz]
Q
< MAX speed Lower 7.6°/sec [5kHz] 6°/sec [5kHz] 4.8°/sec [5kHz] 6°/sec [5kHz] 2.8°/sec [5KHz]
E_ Repeatability positioning accuracy +0.003°
é" Load capacity 5kgf [49N] 4.2kgf [41.2N]
§’- Moment stiffness Pitch 0.17/yaw 0.06/roll 0.06 ["/N « cm] Pitch 0.23/yaw 0.12/roll 0.23["/N + cm]
Lost motion 0.006°
® Limit sensor Installed
z |Origin sensor Installed
S [siit origin sensor R
Provided screw (Hexagon-headed bolt) 4 of M4—8

Might be changed specification due to motors.
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Dimensions (1-Axis)

KGO07-WL-H ([]28 Motor) series

KGO07-WL-G ([ 42 Motor) series

Dimensions (2-Axis)

1745 175.5
135 70 91 13.5 i
5 fom o :;nigiremnupz & & 57 40P 2 55
4 30 _, 4 5 from the opossite j:
4-4.5THRUGBC'BORE | 4- 45 THRU,08 CBORE (7 20p -l
(Bolt hole for M4) = . - j\ f {Bofthol fo W) = ! f
- o # K 3 _1 Ak 5 R § S
8 ese ] % Im ] [ ﬁ[ )l R ss[sl LR i
¢/"v 4}* o T ot pal i}* e 17 \ Knob
3l 4-M4 50P H \4-M45DP
8-M13 4DP Center of rotation 8-M340P Center of rotation
o Scale 1° vemier 0.1° Scale 1° vernier 0.1°
W.D.122 Scale 0.5° vernier 0.05 o0 W.D.122 Scale 0.5° vernier 0.05°
9
of T
f=el
[+]

Model o Model ow.D [2) e (4]
KG07-W070AL-H5 541 KG07-W070AL-G5 70 3.9 8.9 1241
KG07-W096AL-H5 2.2 KG07-W096AL-G5 96 6.8 1.8 9.2
KG07-W122AL-H5 24 (mm) KG07-W122AL-G5 122 6.9 1.9 941 (mm)

KGO07-WR-H ([]28 Motor) series I KGO07-WR-G ([]42 Motor) series
1745 1755
91 70 135
P5(HT)4DP 2 7 135
- .%‘ MI’USWW)T’Z 75 j )~ 5 o o opssie (H7)20P
o Il 4-45THRUGSC'BORE | 2 1 4- 45 THR 08 CBORE
f /] ] (Bolt hole for M4) i /] : . {Bolt hole for M4)
o Hicial i 81
T ol olalol < [ ¥, HoT
9%* [[el) # [FlA==q o) || ¥ [Hele
Law A K oo i I
4Ma50P / g-M34DP \ = 4-M450P 3
Center of rotation e Center of rotation 8-M340p
Scale1® vernier0.1° 0t
WD.122 Scale 0.5°vernier 0.05° [ D125 Sl O vemer 0.05° P oto
. 'ﬁ
{1
[+

Model OwW.D (2] (3] (4] Model OW.D. (2] (2] (4]
KG07-W070AR-H5 70 3.1 8.9 541 KG07-W070AR-G5 70 3.9 8.9 12.1
KG07-W096AR-H5 96 0.2 1.8 2.2 KGO07-W096AR-G5 96 6.8 11.8 9.2
KG07-W122AR-H5 122 01 1.9 241 (mm) KG07-W122AR-G5 122 6.9 11.9 9.1 (mm)

KAO7-WL-H ([128 Motor) series

Center of rotation

KA07-W070AL-H5

1745
D5(HT4DP 135 70
—_— 60 3
‘5 from the opossite 20
(Hm20p R
=~ m—s o17
= 3 1
) I HA o
1y ©
P
dd
<edd T ﬁ’§ o \gj
® A o \_knob
g p>
59
Center of rotation
<l
/<] %, Y
2]
e e Th
ERS 60 4-4.5THRUB C'BORE
(Bolt hole for MI4)

KA07-W096AL-H5

I 1755
70

KAO07-WL-G ([]42 Motor) series

135 [
(7 4 P % 15
5 from fhe opossTe %
(H7) 2 0P C
B E g|
2, 9
P
NEE EI Jﬂ »
ol o N \_ Knob
& 5 8-M34DP
=l
0| . 4-M4a5DP
(%
==
D20
Center of rotation
2
i
N :',[3 s

KAO07-W070AL-G5

Center of rotation

KA07-W096AL-G5

1745

8-M3 4DP

(Bolt hole for M4)

KA07-W070AR-H5

KAO07-WR-H ([128 Motor) series

91 70 135
” i osr
30 5 from the opossite(H7)2DP

o17 T

jai B

o NE R

§ i

tp\ Il #—a(“ THERER

Knob i A |

Center of rotation

KA07-W096AR-H5

I KAO07-WR-G ([]42 Motor) series

1755
% 70 185
795 5
= 5(H7) 4 DP
30
ot7
7ay 1 =
Wi ==
¢ [BHr

8-M3 40P S &
3l
4-M4 50P N
RIS
20
Center of rotation

g

i

vy

g j 3

4-45THRU ©8 C'BORE 7- ;"@

Bolthole for W)
KA07-W070AR-G5

5 from the opossite (H7) 2 DP

Center of rotation

KA07-W096AR-G5

pezLoloN
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Horizontal

Goniometer

Rotary

=
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>

N N >

Horizontal

XYZ

Goniometer

Rotary

Unit

Controller

Ball
Screw

Worm
Gear

| Motorized Stage

Electrical Specification: KGO7/KAQ7

Electrical specification

Model KGO07-WO070AL-H | KGO7-WO096AL-H | KG07-122AL-H | KGO7-WO070AL-G | KGO7-W096AL-G | KGO07-122AL-G
Opposite hand KGO07-WO070AR-H | KGO7-WO096AR-H | KG07-122AR-H | KGO7-WO070AR-G | KG07-W096AR-G | KGO07-122AR-G
Type 5 phase stepping motor 0.75A/Phase (Oriental Motor Co., Ltd.)
Motor (*1) Model (*2) PK525HPMB-C1([_128mm) PK544PMB-C18((J42mm)
Step angle 0.36°
Model HR10A-10R-12P (73) (Hirose Electric Co., Ltd.)
Connector ggggg:‘gz:g{g‘e‘*‘*°’ on HR10A-10P-125 (73) (Hirose Electric Co., Ltd.)
Limit sensor Installed
Origin sensor Installed
Slit origin sensor -
Model Photo microsensor: EE-SX398,EE-SX498 (Omron Co., Ltd.)
Power voltage DC5~24V +10%
Sensor

Consumption current

Total 85mA or less

Control output

NPN open collector output DC5V~24V 16mA or less
Residual voltage 0.4V or less when the load current is 16mA

Output logic

EE-SX398: On detection (light shield condition): Output transistor ON (Continuity)
EE-SX498: On detection (light shield condition): Output transistor OFF (Non-continuity)

*1 See page © P.1-208~ for details of single motor specification.
*2 Model numbers include Suruga Seiki’s proprietary management codes.
* The electric specification of the 2-axis KAO7 series are the same.

Pin allocation

Connection diagram

1_[Motor lead [ Blee []70 goniometer sensor logic
2 |Motor lead — Red
3 |Motor lead I— Orange
oo e  areen Type | CWLS ORG CCWLS
5 |Motor ead — Black oins N.C. N.C. N.C.
6 [GWLS output = A | EE-SX498 | EE-SX498 | EE-SX498
7 |CCWLS output O0RG N.O N.O N.O
SN, 0. 0. 0.
S Thocer e vl 5 B | EE-SX398 | EE-SX398 | EE-SX398
10 |0RG output ] e N.C. N.O. N.C.
11 [Power input GND a0 E C | EE-SX498 | EE-SX308 | EE-SX498
12 |FG. 1

— Regulator Sensor substrate

cithetrata
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¢ =
Timing chart o
2 =3 =
S 3
N
Mech | st S'D" 2
Mechanical stopper echanical stopper
ppUndetectedpoim L > Undetcted poit o Opposite end face ~ The origin end face 2 o
e (in the stage of light entrance) i i
CCW Limit Detection (ight shield condition) g&?&fﬁﬂfgﬁ{ !?,T;gllvgzz'\:ﬂn) CCW Limit = (7]
Undetected point 7 [~g
L (in the stage of light entrance) Undetected point Q
Origin sensor (ORG) Detection (ight shield conditior) (inthe stage of ight entrance)  Origin sensor (ORG) = «Q
Undetected point Be:jecttelgl gighF slhield condition) CW Limit )
o (in the stage of light entrance) Undetected point . P .
CW Limit Detection (ight shield conciton) g: ::Cen mfgg{ \s.%rglgnczﬁmm CW Limit CCW Limit Origin sensor (ORG)
(Opposite side of the mator) CW CCW (Motor side)

Mechanical imit CW  The origin -~ Opposite CCW  Mechanical limit
Limit endface endface Limit

N I N > >

Unit [deg] Direction of CW -« > Direction of CCW
Reference coordinate CW Limit Origin Opposite end face CCW Limit
KGO07-WO070A Return to origin 9.3 0 2.1 9.3
KGO07-W096A Return to origin 7.3 0 1.6 7.3
KGO07-W122A Return to origin 53 0 1.3 53

* Return to origin means that is performed return to origin type 4 using DS102/DS112 controller.
* The coordinate value should be on the design. Dimension error may occur about plus or minus 0.5 deg.

o3
N

Goniometer

Method for return to origin Rotary

Suruga's motorized stages are different from the specification depending on the models. Therefore return to origin method other than recommendation may not be work correctly.
Set to the way of recommendation return origin when using our controller.

Unit

B GO07/KA07 recommended return to origin  Return to origin sequence © P.1-281~ Controller

Type 3: Detect in the direction of CCW and perform detected process for CCW edge(a point) of ORG signal.
Type 4: Detect in the direction of CW and perform detected process for CW edge of ORG signal.

Type 9: After finished Type3, perform detected process for CCW edge of TIMING signal.

Type 10: After finished Type4, perform detected process for CW edge of TIMING signal.

[Type3] Detectin the direction of CCW and perform detected [Typed] Detectin the direction of CW and perform detected
process for CCW edge (a point) of ORG signal. process for CW edge of ORG signal.
<0rigin detection CCYLS a point CWLS <0righ detection COWLS Pointa owLs
process> process>
ORG ORG
F speed F speed
L speed Lspeed | ©
SD i | gpeeq! Starting Starting Starting | Starting L speed
[lsp  position1 | position2 position 2. | position 1 gp ¥ | e
ﬂ L speed HJD
JoG
01 sos ]
* F speed
F speed: L spee " “:Y
; { . \ L speed Fopee ;Starting position 3|, 1 p
LD.. Starting position 3: £ gpeeg L speed Y
<~ 1" Asolid line means the Lspeed SD * Asolid line means the
! setup a sudden stop, a SD L speed i setup a sudden stop, a
dotted line means the Lspeed JD dotted line means the
setup a decelerating f j JoG ] setup a decelerating
andstopping. 5 J0G and stopping.
F F speed
L speed \
Fspeed SD . .
( \Lspeed “"”"W Starting position 4
Starting e s6 [P
position 4 o Il
[l Joe




